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University of Tikrit Hilayal dwsig Ads

TU - ENGINEERING COLLEGE - ALSHIRQAT

College of Engineering-Shirqat

Departments of Engineering collage

MODULE DESCRIPTOR

Loyl Bl Lo g

Module Information
Lyl B3lodl o glas

Module Title MATHEMATICS | Module Delivery
Module Type
yp Core Theory

Module Code TUSHEE1100
ECTS Credits 8 Tutorial
SWL (hr/sem) 200
Module Level 1 Semester (s) offered 1
Administering . . . .

Department Electrical College | Engineering- Shirqat
Module Leader | Mahmood Ali Ahmed e-mail mh.dham@tu.edu.ig
Module .

Leader’s Acad. | Assistant Professor MOdl.ll.e LeEader S MSC

. Qualification

Title
Module Tutor Asst Prof. Dr. Alaa Yousif Ali e-mail alaa.y.ali@tu.edu.iq
Peer Reviewer . . . .

Asst lecture Sura Hamad faraj e-mail sura.faraj@tu.edu.ig

Name

Review

Committee 01/06/2024 Version Number 2.0
Approval
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Relation With Other Modules
&3 )l Sl gall ao A8

Prerequisite module None Semester -

Co-requisites module None Semester -

Module Aims, Learning Outcomes, Indicative Contents and Brief Description

i (o ae alinYl Olgizally eladl @y dslydl Balall Glaa

1. Understand Trigonometry, Analytic Geometry, Sets, Relations, and Learn types
of Functions (Algebraic and Trigonometric), Differentiation and Integration
2. Understand and analyze concepts of matrices and determinants and
Understand Complex Numbers: Invented number systems, The Argand
diagram, Addition, Subtraction, Product, Qutient, Power and Roots,
Demoiver s theorem.

3. Understand Transcendental Functions:
(Inverse Trigonometric, Natural Logarithmic, Exponential and Power.)

1. i) Definitions ii) Properties iii) Graphs iv) Derivatives and Integrals.
4. Applications of the Definite Integral: areas between curves. ii)
Volumes of revolution. iii) Length of the curve. iv) Surface Area of

Module Aims revolution.
oyl Baledl Colua 5. Understand Approximation Integral: Trapezoidal, Simpson.
6. Understand and analyze Methods of Integration: Trigonometric

Substitutions, Quadratics, Partial Fractions, Integration by parts,
Further Substitutions.

7. Understand Hyperbolic Functions: Definition, Properties,
Graphs, Inverse hyperbolic, Differentiation and Integration,

8. Understand Vector Algebra: Representation of Vectors in
space, unit vectors, Scalar Product, Vector Product.

9. Understand Polar Coordinates: The polar coordinate system,
Graphs of polar equations, Plane area in polar coordinates.

Module Learning

On successful completion of the course students will be able to:
Outcomes
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LO1.Brief Review: Trigonometry, Analytic Geometry, Sets, Relations, Functions
(Algebraic and Trigonometric), Differentiation and Integration.

LO2. Understand and analyze concepts of matrices and determinants and
Understanding Complex Numbers .

LO3. Understand Transcendental Functions:

(Inverse Trigonometric, Natural Logarithmic, Exponential and Power.)
i) Definitions ii) Properties iii) Graphs iv) Derivatives and Integrals.
LO4. Understanding Applications of the Definite Integral
LO5.Understanding Approximation Integral: Trapezoidal, Simpson..
LO6.Understanding and analyze Methods of Integration.

LO7. Understanding Hyperbolic Functions.

LO8. Understanding Hyperbolic Functions

LO9. Understanding Vector Algebra

LO10. Understanding Polar Coordinates

Indicative Contents

dyolinyYl wbgieall

Indicative contents include the following.
Part A: Mathematics | (45 Hours)

1. Brief Review: Trigonometry, Analytic Geometry, Sets, Relations, Functions
(Algebraic and Trigonometric), Differentiation and Integration.. (12 hours)

2. Matrices and Determinants: (6hours)
3. Complex Numbers: (6 hours)
4. Transcendental Functions: (9 hours)

5. Applications of the Definite Integral: (12 hours)

Part B: Mathematics | (45 hours)
1. Approximation Integral: (8 hours)
2. Methods of Integration:: (15 hours)
3. Hyperbolic Function: (8 hours)
4. Vector Algebra: (6 Hours)

5. Polar Coordinates: (8 hours)

21




Course Description

This course provides an introduction to the basic concepts and techniques of calculus
and linear algebra, emphasizing their inter-relationships and applications to
engineering, the sciences, and develops problem solving skills with both theoretical
and practical problems. Topics covered are - Calculus: Functions of one variable,
differentiation, and its applications, the definite integral, techniques of integration.
Algebra: Systems of linear equations, subspaces, matrices, optimization,
determinants, applications of linear algebra. The course is aimed at developing the
basic Mathematical skills for Engineering students that are imperative for effective
understanding of Engineering subjects. The topics introduced will serve as basic tools
for specialized studies in many Engineering fields.

Learning and Teaching Strategies

. The teaching of the course is delivered through a combination of lectures, online
Strategies . .
lectures, tutorials, exercise.
Student Workload (SWL)
CJlall oyl Jasell

Structured SWL (h/sem) Structured SWL (h/w)

123 8.2
Jradll I Il elaziall guhudl Josxd! e gueanl Ul @lasiall gyl Joell
Unstructured SWL (h/sem) Unstructured SWL (h/w)

77 5.1
Jadll I Il laziall e (sl Jadl bee gl Clal) elatiall e bl Jomell
Total SWL (h/sem)

200
Jeail) I35 Ilall S gyl Jos|
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Module Evaluation

Time/Nu . Relevant Learning
Weight (Marks) Week Due
mber Outcome
Quizzes | 4 40 % (40) 4,7,10,13 | AllLO
Formative Tutorial
assessment
e Midterm Exam 2 hr 10% (10) 8 LO#1-5
assessment | rinal Exam 3hr 60% (60) 16 Al
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
S 5yl & 5,«.4»3’\ CL@.J.aJ\

Material Covered
Week 1 Brief Review: Trigonometry, Analytic Geometry, Sets, Relations, Functions (Algebraic and

Trigonometric),
Week 2 Differentiation, Integration ,and Matrices and Determinants:
Week 3 Complex Numbers: Invented number systems, The Argand diagram, Addition, Subtraction,

Product, Qutient, Power and Roots, Demoiver s theorem.
Week 4 Transcendental Functions: (Inverse Trigonometric, Natural Logarithmic, Exponential and Power.)

i) Definitions ii) Properties iii) Graphs iv) Derivatives and Integrals.
Week 5 | Applications of the Definite Integral: areas between curves. ii) Volumes of revolution.
Week 6 | Length of the curve. and Surface Area of revolution.
Week 7 | Approximation Integral: Trapezoidal, Simpson.
Week 8 | Methods of Integration: Trigonometric Substitutions, Quadratics,
Week 9 Partial Fractions, Integration by parts, Further Substitutions.
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Week 10 Hyperbolic Function: Definition, Properties, Graphs, Inverse hyperbolic, Differentiation and

Integration,

Week 11 | Vector Algebra: Representation of Vectors in space

Week 12 |, unit vectors, Scalar Product, Vector Product.

Week 13 | Polar Coordinates: The polar coordinate system, Graphs of polar equations,

Week 14 | Plane area in polar coordinates.

Week 15 | Preparing for Final Exam

Week 16 | Final Exam

Learning and Teaching Resources

w).ullg M‘J.}L@A

Text Avail.able in the
Library?
THOMAS’ CALCULUS TWELFTH EDITION
Required Texts Yes
1.Fifth edition
Reca e John Bird BSc(Hons), CEng, CSci, CMath, FIET, MIEE, No
Texts FIIE, FIMA, FCollT
2. Understanding Basic Calculus By S.K
Websites https://www.math.nagoya-u.ac.jp/
APPENDIX:
GRADING SCHEME
Oyl dalaso
Group Grade BERC:i Marks (%) Definition
Success Group A - Excellent Sl 90 - 100 Outstanding Performance
(50 - 100) B - Very Good [BESNVES 80 -89 Above average with some errors
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C- Good NVES 70-79 Sound work with notable errors

D - Satisfactory Jawgie 60 - 69 Fair but with major shortcomings

E - Sufficient Jgsdo 50-59 Work meets minimum criteria
Fail Group FX - Fail b Jegsde | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required
Note:

NB Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5

will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone
"near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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Ministry of Higher Education and
Scientific Research - Iraq
University of Tikrit
College of Engineering Shirgat
Department of Engineering collage

MODULE DESCRIPTOR

Loyl Bl Lo g

Module Information

Al ) Balall e slaa

Module Title Engineering drawing Module Delivery
Module Type SUPLEMENT O Theory
Module Code TUSHEE1101 UlLecture
X Lab
ECTS Credits 1 O Tutorial
SWL 150 X Practical
(hr/sem)
Module Level | 1 Semester (s) offered 1
Administering Electrical Collese | Engineerin
Department Engineering g & &
S Omar Hamad e-mail | omar.ham.farag@tu.edu.ig
Leader
Module Leader’s Acad. Lecturer Module Leader’s Ph.D
Title Qualification '
Module Tutor | None e-mail | None
Peer Reviewer Name Omar Hamad e-mail | omar.ham.farag@tu.edu.iq
Review Committee 18/09/2025 Version Number | 2.0
Approval

26



mailto:omar.ham.farag@tu.edu.iq
mailto:omar.ham.farag@tu.edu.iq

Relation With Other Modules
6 DAY Al 5l o) sall ae 48DLal

Prerequisite module | None Semester -
Co-requisites

d None Semester -
module

Module Aims, Learning Outcomes, Indicative Contents and Brief Description
paiie Chua g ae 400l Y il gincall g alail) il g A Hall salall Calaa

Module Aims
sl Hal) salall Calaal

The aim of this module is to help students learn the basics of engineering
drawing and how to use AutoCAD for both 2D and 3D designs. Students
will: (This statement integrates Bloom's levels)

1.

2
3.
4,
5

To understand key drawing rules and symbols used in engineering.
To apply AutoCAD tools to create 2D and 3D drawings.

To analyze technical drawings and design needs.

To evaluate if drawings meet design and engineering standards.

To create clear and accurate engineering drawings for real-world
use

Module Learning
Outcomes

gyl Baball alal) s e

By the end of this module, students will be able to:

1.

Understand the basic principles, symbols, and standards used in
engineering drawings.

Use AutoCAD software to create and edit 2D and 3D engineering
drawings.

Read and interpret technical drawings for electrical and mechanical
systems.

Analyze design requirements and choose the right drawing methods.
Check and evaluate drawings to ensure accuracy and compliance
with standards.

Create complete and professional engineering drawings suitable for
real engineering tasks.

Indicative Contents
Ll Y1 il siaall

Indicative content includes the following: (90hrs)

Introduction to Drawing Equipment (12hrs)
Geometrical Construction (24hrs)
Orthographic Projection (18hrs)

Sectional views(12hrs)

Isometric Projections(18hrs)
Dimensioning(6hrs)
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Course Description

This module introduces students in Electrical and Mechanical Engineering
to the principles and practices of technical drawing using AutoCAD software.
The course emphasizes the creation, interpretation, and analysis of
engineering drawings in both 2D and 3D formats. Students will learn how to
produce accurate and professional technical drawings that meet industry
standards, including orthographic projections, sectional views,
dimensioning, tolerances, and detailed component drawings

Learning and Teaching Strategies

a5 el ilasi) i)

Strategies

This module will be taught in a computer lab using a mix of short lectures,
software demonstrations, and hands-on practice.
o Each class will begin with a brief lecture using PowerPoint slides
to explain the topic.
e Then, the instructor will give a live demonstration using AutoCAD
on the projector (data show) to show how the drawings are created.
o After the demonstration, students will practice the same tasks on
their own computers, with help and feedback from the instructor.
e The lessons will move step-by-step from basic 2D drawings to more
advanced 3D models and engineering applications.
o Students will also complete small tasks and a final project to apply
what they’ve learned.
o Ongoing feedback and support will be given during the lab sessions
to help students improve their work.

Student Workload (SWL)
Calall a5l Jasl

Structured SWL (h/sem)
Jeail) JDA Ul aliiall asd 5l Jasll

Structured SWL (h/w)

4 : 2
In class lectures 8 L sl Qllall alaiiall ol jall Jead) 3
In class tests
Unstructured SWL (h/sem)
Juadll PP el i) e Il Jaall
. T Unstructured SWL (h/w)
Library, dorm, home memorizing | 102 6.8

Prepartion for tests
Homeworks

L g Ul aliall e gl 51 Jasl

Total SWL (h/sem)

Juadl) P& Ul ISl 5l Ja

150
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Module Evaluation
Apusd 5l 33l s

Time Relevant Learning
Weight (Mark Week D
(hr) eight (Marks) eek Due Outcome
; Week 9
Formative | ;e 2 30% (30) eek3,6,9 | 042,58 and4
assessmen ,13
t Assignments 6 10% (10) All LO#1-14
Summativ | Midterm Exam 2 10% (10) Week 7 LO#1-6
e
assessmen | Final Exam 3 50% (50) Week 16 All
t
[
Total assessment 100% (100
Marks)

Delivery Plan (Weekly Syllabus)

bl o gl Zleiall
Week 1 | Introduction to engineering drawing and AutoCAD interface
Week 2 | Basic 2D drawing tools: lines, circles, rectangles, and shapes
Week 3 | Editing tools: trim, extend, offset, copy, move, rotate, etc.
Week 4 | Dimensioning and annotation in 2D drawings
Week 5 | Orthographic projection: front, top, and side views
Week 6 | Sectional views and hatching
Week 7 | Midterm Exam
Week 8 | Introduction to 3D drawing: UCS, isometric views
Week 9 | 3D modeling tools: extrude, revolve, loft, sweep
Week 10 | Creating and editing 3D mechanical parts
Week 11 | Creating 3D electrical layouts and panels
Week 12 | Working with layers, blocks, and templates
Week 13 | Plotting, printing, and file management
Week 14 | Mini project work: applying 2D and 3D skills
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Week 15 | Final project submission and review
Week 16 | Final Exam
Delivery Plan (Weekly Lab. Syllabus)
Al oo sl el
Material Covered
Week 1 | Introduction to engineering drawing and AutoCAD interface
Week 2 | Basic 2D drawing tools: lines, circles, rectangles, and shapes
Week 3 | Editing tools: trim, extend, offset, copy, move, rotate, etc.
Week 4 | Dimensioning and annotation in 2D drawings
Week 5 | Orthographic projection: front, top, and side views
Week 6 | Sectional views and hatching
Week 7 | Midterm Exam
Week 8 | Introduction to 3D drawing: UCS, isometric views
Week 9 | 3D modeling tools: extrude, revolve, loft, sweep
Week 10 | Creating and editing 3D mechanical parts
Week 11 | Creating 3D electrical layouts and panels
Week 12 | Working with layers, blocks, and templates
Week 13 | Plotting, printing, and file management
Week 14 | Mini project work: applying 2D and 3D skills
Week 15 | Final project submission and review
Week 16 | Final Exam
Learning and Teaching Resources
a5 alaill jlias
Text Avail.able in the
Library?
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1. Simmons, C. H., Phelps, N., & Maguire, D. E.
(2012). Manual of engineering drawing: Technical
product specification and documentation to British
Recommended and international standards (4th ed.). Butterworth- N
Texts Heinemann. 0
2. Reddy, K. V. (2008). Textbook of engineering
drawing (2nd ed.). C.R. Engineering College.
Websites https://www.scribd.com/document/855868385/Engineering-Drawing
APPENDIX:
GRADING SCHEME
Ol alaseo
Group Grade BERC:i Marks (%) Definition
A - Excellent el 90 - 100 Outstanding Performance
B - Very Good [BEgevE 80 -89 Above average with some errors
Success Group
C - Good RVES 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory Jawgie 60 - 69 Fair but with major shortcomings
E - Sufficient Jgado 50-59 Work meets minimum criteria
Fail Group FX - Fail sy Jgudn | (45-49) More work required but credit awarded
(0-49) F - Fail )y (0-44) Considerable amount of work required
Note:

NB Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5

will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone
"near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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College of Engineering-Shirqat

Departments of Engineering collage

MODULE DESCRIPTOR

Module Information
Lyl B3lodl Sloglas

Module Title Computer Module Delivery
Module Type Core Theory
O Lecture
Module Code UOT003 Lab
ECTS Credits 6 O Tutorial
O Practical
SWL (hr/sem) 150 0 Seminar
Module Level 1 Semester (s) offered 1
Administering . . . .
Department Electrical College | Engineering- Shirqat
Module Leader | DiaaAl-Din Ali Hamid e-mail diaa@tu.edu.ig
Module .
Leader’s Acad. | Asst Prof MOdl.ll_e Le_ader S MSc
. Qualification
Title
Module Tutor Diaa Al-Din Ali Hamid e-mail diaa@tu.edu.iq
Peer Reviewer . . . .
Adnan Ali Abdullah e-mail adnan.ali2Z3@tu.edu.ig
Name
Review
Committee 01/06/2025 Version Number 2.0
Approval
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Relation With Other Modules
S>3 Ayl ol gall o A8l

Prerequisite module

None

Semester -

Co-requisites module

None

Semester -

Module Aims, Learning Outcomes, Indicative Contents and Brief Description

i Loy po L3linYl Gbgizally platll g5 dushdll 83kl Glaa]

Module Aims

duwlyd) Balal LBl

Utilize the computer for fundamental tasks.

Identify and discuss the hardware components of the computer system.
Creating documents using a word processor and creating presentations.
Conducting research on the Internet.

vk wN e

An introduction of Artificial Intelligence.
6. An introduction to Python Programming.

Module Learning
Outcomes

duwyd! Bolel) @lall Ol y5en

By the end of the module, students should be able to:

LO1. Understand computer hardware, software, and operating systems

LO2. Use Microsoft Word, Excel, and PowerPoint effectively

LO3. Utilize internet and cloud tools for academic purposes

LOA4. Understand basic programming concepts

LO5. Write simple Python programs using variables, conditions, loops, and
functions

Indicative Contents

dyolinyYl wbgiall

Indicative contents include the following.

Introduction to Computer and Computer Components

Operating System and Graphical User Interface (GUI)

Creating Documents (Word Processing) and Spread Sheet

Presentation Software

Introduction to Internet and Web Browsers

Communications and Emails

Introduction to Cloud Computing and Services

Introduction to Programming and Introduction to Python

Python Basics, Control Structures, Functions and Data Structures

Course Description

Computer Proficiency is an inevitable part of electrical engineering as well as other
education sectors. The course also introduces students to the fundamentals of
computing, including the use of a variety of different hardware and software
components. There is no prerequisite knowledge in either programming or computer
science.
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Learning and Teaching Strategies

PdJaJJ\ 9 {g.l.aJJ\ O eS| Al
Strategies The teaching of the course is delivered through a combination of lectures, exercises,
and laboratory work.
Student Workload (SWL)
Il @”‘JJJ‘ Jed
Structured SWL (h/sem) Structured SWL (h/w)
Jaddl U35 Il @laziall gl Jasdl ° e gl Ul eliziall gl Jasdl e
Unstructured SWL (h/sem) Unstructured SWL (h/w)
Jradl! Il Il platiall pé (gl Jossl ¥ e el CUall @laziall e (ol Jandl >8

Total SWL (h/sem)
Jeail) I3l JUall S gyl Jos

150

Module Evaluation

Time/Nu . Relevant Learning
Weight (Marks) Week Due
mber Outcome

Quizzes 4 20 % (20) 3,6,9,12 | AllLO
i Assignments 4 5% (5) Continuous | AllLO
dassessmenk Sy, 12 10% (10) Continuous | All LO

Lab Report 12 5% (5) Continuous | All LO
Rurr et Midterm Exam 2 hr 10% (10) 7 LO#1-5
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
Sl £ 0¥l zlgiall
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Material Covered

Week 1 e Introduction to Computer

Week 2 e Computer Components

Week 3 e Operating System and Graphical User Interface (GUI)
Week 4 e Creating Documents (Word Processing)

Week 5 e Spread Sheet

Week 6 e Presentation Software

Week 7 e Introduction to Internet and Web Browsers
Week 8 e Communications and Emails and midterm exam
Week 9 e Introduction to Cloud Computing and Services
Week 10 ¢ Introduction to Programming

Week 11 e Introduction to Python

Week 12 e Python Basics

Week 13 e Control Structures

Week 14 e Functions

Week 15 | e Data Structures

Week 16 | Final Exam

Delivery Plan (Weekly Lab. Syllabus)

Material Covered
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Week 1 e Computer hardware identification and basic operations
Week 2 e Computer components, ports, and peripherals practice
Week 3 e Operating system usage and file management

Week 4 e Word processing: document creation and formatting
Week 5 e Spreadsheet operations: formulas, functions, and charts
Week 6 e Presentation creation and slide design

Week 7 e Internet usage and web browsing techniques

Week 8 e Email creation, communication, and collaboration tools
Week 9 e Cloud services: Google Docs, Sheets, Drive, and Meet
Week 10 e Introduction to programming environment

Week 11 e Python installation and basic program execution
Week 12 e Python variables, data types, and input/output

Week 13 e Python conditional statements and loops

Week 14 e Python functions implementation

Week 15 | preparing for final exam

Learning and Teaching Resources

uu:g)..\.ﬁb P.laﬂ\)al,,m

Text Available in the
Library?
Stormy Attaway, 2012, "MATLABA Practical
Required Texts Introduction to Programming and Problem Solving" No
, 2'%d, Elsevier Inc., New York, USA, ISBN 978-0-12-
385081-2.
1. Essential Microsoft Office 2010™ Tutorials for
Teachers by Bernard John Poole.
LU 2.Learning Microsoft Office Excel 2003 J Fulton — 2004 No

Texts 3.Microsoft Office 2010 Paperback — 29 Jan 2013 by

Bittu Kumar New Yourk, ISBN 1-58488-262-X.
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Websites

https://cae.tu.edu.ig/ed/electronic-lectures.html

APPENDIX:
GRADING SCHEME
Oyl balaxe
Group Grade el Marks (%) Definition
A - Excellent Jlal 90 - 100 Outstanding Performance
B - Very Good [SENVES 80 -89 Above average with some errors
Success Group
C - Good RVES 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory Jowgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgutn 50-59 Work meets minimum criteria
Fail Group FX - Fail oy Jeude | (45-49) More work required but credit awarded
(0-49) F - Fail cwly (0-44) Considerable amount of work required
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MODULE DESCRIPTOR
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Module Information

Ayl B3ledl iloglae

Module Title Physical Electronic Module Delivery
Module Type Core X Theory
O Lecture
Module Code TUSHEE1103 O Lab
. X Tutorial
ECTS Credits 6 O Practical
SWL (hr/sem) 150 O Seminar
Module Level 1 Semester (s) offered 1
AS;‘)?:;?::F Electrical College | Engineering- Shirqat
Module Leader | Abdulqader Ali Hasan e-mail abdulkader.ali@tu.edu.ig
Module .
Leader’s Acad. | Assistant Teacher MOdl.ll_e Le:ader S MSc
Title Qualification
Module Tutor Abdulqader Ali Hasan e-mail abdulkader.ali@tu.edu.ig
Peer Reviewer .
Name e-mail
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Committee 01/06/2023 Version Number 1.0
Approval

Relation With Other Modules
31 Ayl Slgall o A8l

Prerequisite module None Semester -

Co-requisites module None Semester -

Module Aims, Learning Outcomes, Indicative Contents and Brief Description

raiSs Lo ae LalinYl Olgizally eladl glg Ayl Balall ol

Understand Energy levels and atomic structure.
Learn .Electrical conduction in metals.

Module Aims Understand Semiconductors materials (Si, Ge and compound semiconductors).

EWR IRV FR N RS IRYY Learn Semiconductor p—n junction.
Learn Diode circuit applications.

Knowledge Other types of semiconductor diodes.

Nou ks wNR

understanding the concepts of Avalanche breakdown, Zener breakdown and zener
applications.
On successful completion of the course students will be able to:

LO1. Explain The atom, models, wave nature of light, dual nature of matter, wave
function, energy-band theory of metals.

LO2. Explaininsulators and semiconductors, crystal structure, ionic, covalent and
metallic bonding, energy hand of crystals.

LO3. Internal structure of materials cell, packing miller indices, crystal planes and

. directions, braggs law and x — ray diffraction, electronic ballistics.
Module Learning

LO4. Mobility and conductivity, energy distribution of electrons, fermi level, work
Outcomes

function.

LO5. Understanding Semiconductors materials (Si, Ge and compound

oyl 82 ] ol semicond.uctors), ex'Frinsic se‘micon'ductors. ' ‘ S

LO6. Explain the fermi— level in semi-conductor, diffusion and carrier life time, Hall
effect.

LO7. Understanding and Analyze the p—n junction in equilibrium, current-voltage
characteristics.

LO8. Understanding the charge-control description of a diode transition and
diffusion capacitances.

LO9. Explain diode switching times, diode models, small — signal model and load

line concept.
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LO10. Explain and Analyze the Rectifiers, clipping circuits, clamping circuits and
wave form generation.

LO11. Understanding the Varactor diode, tunnel diode, photodiode and
photovoltaic(solar) cell, Light emitting diode, principle and operation of
semiconductor laser, metal Electronic semiconductor diode

LO12. zener diode, zener diodes voltage regulators

Indicative Contents

dolinyYl wbgiall

Indicative contents include the following.
Part A: (26 Hours)

1. Introduction to Materials. Insulators, semiconductors, conductors. (4 hrs).

2. Mobility and conductivity, energy distribution of electrons, fermi level, work
function. (4 hrs).

3. The Semiconductor Band Model -- key properties and features (4 hrs).

4. Internal structure of materials cell, packing miller indices, crystal planes and
directions, braggs law and x — ray diffraction, electronic ballistics(6hrs).

5. Carrier Statistics (2 hrs).

6. Charge Transport in Semiconductors. (6 hrs).

Part B: (34 hours)

7. Ambipolar Transport in Semiconductors (6 hrs)

8. Semiconductor Junctions -- Metal-semiconductor junctions (6 hrs).
9. PN junctions & Design (6 hrs).

10.P-N junction diode characteristics, Applications and types (6 hrs).
11.Zener diode characteristics and applications (6 hrs) .

12.Course Summary (integrating all course components) (4 hrs).

Course Description

This course aims to teach the fundamentals of discrete semiconductor devices and
their applications, the chemical, electronic, and physical properties of semiconductors
are examined. Basic operating principles and modulus of semiconductor devices
including the p-n junction, p-n junction bias, the barrier potential. The physical basis
of electronic devices and their applications in analog systems. Diodes and their
properties are explored. Basic models for diodes including light-Emitting diode,
photodiode, tunnel diode, schottky diode, laser diode, solar cell diode and zener
diode. The use of semiconductors devises in digitals circuits, and optoelectronics
applications are analyzed.

Learning and Teaching Strategies

oaally eatl bl

Strategies

The teaching of the course is delivered through a combination of lectures,
HomeWorks and assignments work.
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Student Workload (SWL)

all gyl Jazs)

Structured SWL (h/sem) Structured SWL (h/w)

63 4.2
Jadll I Il laziall bl Josxd! e gueanl Ul @lasiall gl Joell
Unstructured SWL (h/sem) Unstructured SWL (h/w)

87 5.8
Jadll I el elaziall e (el Jadl b gl JUal) elatiall e bl Josrll
Total SWL (h/sem)

150

deadll I Clall S guhld) Jaxdl

Module Evaluation

Time/Nu . Relevant Learning
Weight (Marks) Week Due
mber Outcome

Quizzes 4 30 % (30) 3,6,9,12 AllLO
EOT e Assignments 4 10% (10) Continuous | All LO
assessment Lab.

Report
Summative | Midterm Exam 2 hr 10% (10) 7 LO #1-5
assessment | cinal Exam 3hr 50% (50) 16 Al
Total assessment 100% (100 Marks)
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Delivery Plan (Weekly Syllabus)

Material Covered

Week 1 Introduction to physical electronic.

Week 2 | Quantum behavior of waves and particles.

Week 3 Electronic structure of atoms in solids and energy bands system and the fermi energy level.

Week 4 Intrinsic semiconductors, Crystal structure of an intrinsic semiconductor, Carrier concentration in an
intrinsic semiconductor, Electrical conductivity.

Week 5 Extrinsic semiconductor, Type and crystal structure, Properties of Extrinsic semiconductor

Week 6 Electrical conductivity and temperature dependence in Extrinsic semiconductor.

Week 7 Semiconductor measurements, The hall effect experiment. .

Week 8 Introduction of the P-N junction,

Week 9 Formation of the P-N junction, Types of P-N Junction construction.

Week 10 | P-N junction with no external voltage connection (zero bias).

Week 11 | P-N junction with external voltage connection (bias).

Week 12 | Characteristics of the P-N junction diode.

Week 13 | P-N junction diode breakdown mechanisms, Degenerate P-N junction.

Week 14 | Types of P-N junction diodes

Week 15 | Preparing for Final Exam

Week 16 | Final Exam

Learning and Teaching Resources

WJMB M\)Jw
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Available in the
Text )
Library?
. Fundamentals of Solid State Engineering,2™ Edition-by
R T N
R e Manigeh Razeghi, Northwestern University Evatson, IL, UAE. °
HBETITIEG ] electronic-devices-9th-edition-by-floyd.pdf838983133. No
Texts
Websites https://cae.tu.edu.ig/ed/electronic-lectures.html
APPENDIX:
GRADING SCHEME
Syl Jalasea
Group Grade BERC:i Marks (%) Definition
A - Excellent el 90 - 100 Outstanding Performance
B - Very Good [BEgevE 80 -89 Above average with some errors
Success Group
C - Good RVES 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory Jawgie 60 - 69 Fair but with major shortcomings
E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX - Fail O Jgade | (45-49) More work required but credit awarded
(0-49) F - Fail )y (0-44) Considerable amount of work required
Note:

NB Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone
"near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic

rounding outlined above.

43



https://cae.tu.edu.iq/ed/electronic-lectures.html

Ministry of Higher Education and
Scientific Research - Iraq
University of Tikrit
College of Engineering-Shirqat
Department of Electrical Engineering

MODULE DESCRIPTOR

Loyl Bl Lo g

Module Information
Ll 5l 3aLad) e slace

Module Title Y du el azlll - Arabic Language 1 Module Delivery
Module Type Basic
Module Code UoTO001 Theory
ECTS Credits Y Tutorial
SWL
(hr/sem) >0
Module Level | 1 Semester (s) offered 1
Administering Electrical . . .
Department Engineering College | Al Shirqat Engineering
Module : . . . . .
Ahmed Jasim Shihab e-mail | ahmed.jassem.shihab@tu.edu.iq
Leader
Module Leader’s Acad. Lecturer Module Leader’s MA
Title Qualification
Module Tutor | Ahmed Jasim Shihab e-mail | ahmed.jassem.shihab@tu.edu.iq
Peer Reviewer Name Ali Hussain Hadees | e-mail
Review Committee 01/06/2023 | Version Number | 3.0
Approval

44



mailto:ahmed.jassem.shihab@tu.edu.iq
mailto:ahmed.jassem.shihab@tu.edu.iq

Relation With Other Modules
G AV A 5all 3 sall ae A8l

Prerequisite module Semester
Co-requisites

Semester -
module

Module Aims, Learning Outcomes, Indicative Contents and Brief Description
paiie Chua g ae 400l Y il gincall g alail) il g Al Hall salall Calaa

Module Aims
sl Hal) salall Calaal

Al ¢ Analall LeiilSa 5 A jall Aall) Apealy llall Cay s 2

Aalall Lgilas agh s Afiaal) g Al il (a geaill agd g bel i e alllall 5 508 dpais -

s salll a2y 8 il (e 4385 o pall sl sl Al 48 pas alldall LS) Y
)

Nebenmy Al Al il 5 Sy alad) o) anly U 3y a3 -t

o il e 5 ¢Sy Cua o dagmaall LUK 8 llall Ol jlgae Al -0

LY e ) 5300Y Ay jed) aaledl) alasiind e calldall Gy pxi 21

(oS 5 o) Jlaniall) 8 AnSLil) 3 galll oUadY) ot -

LS5 Ul i) g salll sl G llal) 3 jlee i -A

Module Learning
Outcomes

Al ol salall aladl] s y3a

rsle 1538 5 5 o) Ul (e a8 53 e laiy Balall ol 2ie

A ¢ Aalall Lgiaaal g A jal) Aall) <6 e (ol
Byl g ) gl g Al 3l a geaill dalall Jleall agd
Adagead) 4 aill laae | 8 5 ) S ALl
Ay all USH 8 dpuld 48 jam g 4y s 2o ) 8 (ke
Al Lgisalizns agh s dagaia el 35 )lide Al o s Be) 8
LUV Sl 2] A0 Ay el aalaall lasiul

Aaalal YY) cUad) e Aulla ol 8 g Jaa 4US

(S il 8 LAaa ks 5 a5l cladle Caha 5
sl Jlaxial) A dailiad) 4y alll pUad¥) moma
C_m\}u}ubjmu)r_@o)\sa\uc J.\.u_ﬂ\ \

Indicative Contents
Aals )W) iy giall

LeiilSa 5 Ay yal) 42l) 4:‘*“\

)53l g;'"“)yg}afs‘)t\sﬂql_j o SI Tl
(s s 8UAT ) Jlida) Gyl (5 5l Capaal
Ay Jaladl <y

ol & Al sl g alad (p s ylie jmd

POTN (I

3Kl 5 38 yaal)

BYECPR RN

Jelall (iliy Jelall - sl 5l

8l ) 3l

3L 3 g yaill g JMie V) g daall Eua e JladY) Cay pal
il 5 & sanl)

a1 4 gl el

4 adll 5 Al o )

Leo ) 55l 3 gl 4L - a8 il Ciladle
Lt 5 alia g A yall palaall
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Zailall 4 gl cUasly)

Course Description

gyl 2l Glululy Galaia¥) ye aldY) e oY) Ala pall dallall 4y 35 ) sl 134 Caagy
) G peaill wgd (o peiSat s ABE 5 alal) Blall 8 Lgtianl 5 LeilSay iy pail) IS (4
) Lo W el oyl al) fsalie ) jall sty LeS Aaladl LW agh 5 5 jliaall diaall
DoRall (iny s AR5 Al ) 5 5 lite 4y e B Al )3 e oDl 5 Slalad)
sl Bl ya 5 ALY 5 Ay salll el Aa ) Alia) o] A jum 5 By s 20 8 iy
Dmedll o agipa skt age Lay Aailil) 3 galll eUad) e s Ayl aaleall alasiul

S 5 bl il
Learning and Teaching Strategies
padail] g aladll Ciliasd) yil
1- Akl Ol paladl)
) 2- Ay el ciblatay)
Strategies 3. Al eyl
4-  nosl
Student Workload (SWL)
lUall ol Al Jaall

Structured SWL (h/sem) 33 Structured SWL (h/w) 29

Juadll J3a alldall alaiiall sl Hall Jaall Lo sanl calldall alaiiall ol Hall Jaall '

Unstructured SWL (h/sem) 17 Unstructured SWL (h/w)

Jomdl] U8 (LY i) i ad yall el Lo sl Ul i) e (ol 500 Jaa) 1.2

Total SWL (h/sem) 50

Juaill & llall Il 5l Jaal

Module Evaluation
d) Al alal) PRttY
Ti Rel tL i
me Weight (Marks) Week Due clevant Learning
(hr) Outcome
Formative | Quizzes 4 30% (30) All LO #1-, 3
i‘ssessme“ Assignments 4 10% (10) All LO#1,2,3,4,and 5
Summativ | Midterm Exam 2 10% (10) 7 LO #1-5
e
assessmen | Final Exam 3 50% (50) 16 All
t
100% (100
Total assessment
Marks)
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Delivery Plan (Weekly Syllabus)
@bl o ) Zleiall

Material Covered

Week 1 S ALl gy yall Aadl) Dpanl ) jially Cay yaille
Week 2 4 ol LY 53 5800 5 ) g (g B LA il U1 ) jille
Week 3 4525 e Dl LY g mall ) g e Bl LT iy S (1 ille
Week 4 @ gLl 5 Al Cadgs 8 o il 5 iy il (5 sl Capaalle
Week 5 A ySall 5 Al uailiad 5 Jaladl adYle
Week 6 il g a3y aladl el 3 AlaY) sl 2aS 03 siie jade
Week 7 aadl g Taiaall 5 Sl 5 43 jaalle
Week 8 Jeldll i s Jelall 5 2l sille
Week 9 33y 3115 el 5 e V) 5 daall Can (e Jlad) Cay pucai 5 A el () jaalle
Week 10 ClEidall 5 ¢ sanlle
Week 11 ad il Do 5 4y yadll 5 dpsadll oy all 14y salll il jlealle
Week 12 (B kil 5 ddass giall 5 (I 5W1) 5 agdl AUS 14 galll il jlgalle
Week 13 Leasi yi ealio g dpanaall g ladll 5 4 jal) aalaalle
Week 14 ALl Ay sall) eUadY) 5 anleall (e LY #1 aiule
Week 15 Sl a8l 5 dalall daal yalle
Week 16 | Final Exam

Learning and Teaching Resources
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U‘“.':‘Jﬂ\} ela_'m JJLLAA

Available in the
Text .
Library?
Required Texts ol ihias — A pall a gl aals Azl
1- Ggllae daa) — 423 jal
Recommended <
Texts ..
2- - oshie gl -all il
Websites
APPENDIX:
GRADING SCHEME
il ) Jalases
Group Grade BERC:i Marks (%) Definition
A - Excellent Jlal 90 - 100 Outstanding Performance
B - Very Good [SENVES 80 -89 Above average with some errors
Success Group
C - Good RVES 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory Jowgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgutn 50-59 Work meets minimum criteria
Fail Group FX - Fail sy Jgudn | (45-49) More work required but credit awarded
(0-49) F - Fail cwwly (0-44) Considerable amount of work required
Note:

NB Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone
"near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic

rounding outlined above.
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Ministry of Higher Education and
Scientific Research - Iraq
University of Tikrit
College of Engineering-Shirqat

Departments of Engineering collage

cigg S idedt ‘

TU - ENGINEERING COLLEGE - ALSHIRQAT

MODULE DESCRIPTOR
Loyl Bl Lo g

Module Information
eyl B3ledl iloglas

Module Title English language | Module Delivery
Module Type Basic Theory
[ Lecture
Module Code UuoOT002 O Lab
ECTS Credits 2 O Tutorial
[ Practical
SWL (hr/sem) 50 O Seminar
Module Level 1 Semester (s) offered 1
Administering . . . .
Department Electrical College | Engineering- Shirqat
Module Leader | Ayyash Ahmed Abdullah e-mail ayyashAbdullah@tu.edu.iq
Module ,
Leader’s Acad. | Assistant Lecturer MOdl.ll.e Le.ader S MSc.
. Qualification
Title
Module Tutor | Ayyash Ahmed Abdullah e-mail ayyashAbdullah@tu.edu.iq
Peer Reviewer | AsstProf. Dr. Ayad Atiyah . . )
Name Abdulkafi e-mail ayad.atiyah@tu.edu.iq
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Review

Committee 01/06/2025 Version Number 2.0

Approval

Relation With Other Modules
3 duwlyll sl gall o A8l

Prerequisite module

None Semester -

Co-requisites module

None Semester -

Module Aims, Learning Outcomes, Indicative Contents and Brief Description

i Lo ae LalinYl Olgially eladl g@5l5g dalydl Balall laa

Module Aims

dwolydl okl LBl

1.Use the language with accuracy and fluently

2-Integrate themes, structures, function vocabulary and pronunciation

3-Make use of language in real life.

4-Familiarize themselves with conversational language, grammar in communication
listening activities high interested reading passages

Module Learning
Outcomes

duwydl Bolel) @ad) Ol y5en

On successful completion of the course students will be able to understand:

LO1. Use the language with accuracy and fluently Principle operation of dc
generator.

LO2. Integrate themes, structures, function vocabulary and pronunciation Parallel
operation of dc generators..

LO3. Make use of language in real life. Analyze Characteristics and performance of
dc motors.

LO4. Familiarize themselves with conversational language, and grammar in
communication listening activities high interested in reading passages

Indicative Contents

dyolianyl wlgiseal!

Indicative contents include the following.

The course aims to develop communicative competence in English for intercultural
contexts by teaching language items and communicative strategies essential for such
scenarios, while at the same time giving students ample chances to output such
items. The aims of this course are reflected in the content, which contains several
themes, such as cultural awareness, intercultural awareness, and English as a global
language. Indicative content includes understanding the uniqueness of your own
culture and other cultures, as well as being aware of the role culture plays in
communication in English as a global language. In addition, this course allows for
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discussions about what it means for English to be a global language of communication

and how misunderstandings and miscommunications when using English occur.

Course Description

This course is designed to give the students the opportunity to practice different

language skills like reading, listening, speaking, and writing.

Learning and Teaching Strategies

oty el ol

Strategies The teaching o.f the course is.delivered through a combination of lectures, online
lectures, tutorials, and exercises,.
Student Workload (SWL)
bl gyl Jazell
Structured SWL (h/sem) Structured SWL (h/w)
il I3 Il @litiall gl Jasd 3 e gt lall elaziall gl Jon) 22
Unstructured SWL (h/sem) Unstructured SWL (h/w)
Joadll I3 Clall latiall 4 (gl Jooxl! Y L ganl Clall @latiall g2 (gl Joonll t
Total SWL (h/sem)
o)) I3 CIUall S gyl Jaell >0

Module Evaluation

dyeaaly )1 B3 L)) o

Time/Nu . Relevant Learning
Weight (Marks) Week Due
mber Outcome

Quizzes ¢ 10 % (10) ¥,6,9,12 | LO#2,5,8, 11
Formative

Assignments ¢ 15% (15) Continuous | AllLO
assessment

Lab. % (00) Continuous | AllLO
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Report 8 15% (15) Continuous | All LO
Summative | Midterm Exam 1hr 10% (20) 7 LO #1-6
assessment | rina) Exam 2 hr 50% (50) 16 Al
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Sl (£ grd) zlgiall
Material Covered
Week 1 | Alphabet: greeting and leave-taking names ma d address Numbers 0 to 10 and email address
Week 2 | Possessions of classroom objects personal items and locations
Week 3 | Cities and countries, adjectives of personality, and apprentice numbers
Week 4 | Clothing .colors and weather seasons clock time and the day’s everyday activities
Week 5 | Housed and apartments rooms frontiers jobs and workplace
Week 6 | Basic food breakfast foods and meals
Week 7 | Sports abilities and talent
Week 8 Midterm Exam
Week 9 | Months and dates of birthdays holidays festivals and medication
Week 10 | Stores and things you can buy there and tourist attraction
Week 11 | Weekends chores and fun activities and summer activities
Week 12 | Biographical information years and school days
Week 13 | Locations telephone calls invitations going out and with friend activities
Week 14 | INTERCHANGES Activities (all Unites)
Week 15 | Self- assessment
Week 16 | Final Exam
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Learning and Teaching Resources

u.u.:\).)..ﬁ‘j ‘oJ.:JJUQL,a.o

Available in the
Text .
Library?
Richards, Ak C(1999)New interchange U.k.
Required Texts New Interchange Book 5™ edition Yes
Recommenaed Mark Ibbotson Cambridge English for Engineering No
Texts
Websites https://itrdc.uokufa.edu.iq/
APPENDIX:
GRADING SCHEME
Oyl lalaxeo
Group Grade el Marks (%) Definition
A - Excellent el 90 -100 Outstanding Performance
B - Very Good lM>J> [ 80-89 Above average with some errors
Success Group
C - Good NVeS 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory Jowgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgutn 50-59 Work meets minimum criteria
Fail Group FX - Fail i Jeude | (45-49) More work required but credit awarded
(0-49) F — Fail cwly (0-44) Considerable amount of work required
Note:

NB Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of
54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.
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Ministry of Higher Education and
Scientific Research - Iraq
University of Tikrit
College of Engineering Shirgat

Department of Engineering collage

MODULE DESCRIPTION FORM

4\.:\“:\)33‘ saldll L_LAJ CJ)AJ

Module Information
:Lm:\‘)i\ 3alall QL\LA)&’.A

Module Title Basics of Electrical Engineering Module Delivery
Module Type Core Theory
Module Cod O Lecture
odule Code TUSHEE1200 Lab
ECTS Credits 8 O Tutorial
O Practical
SWL (hr/sem) 200 OSeminar
Module Level 1 Semester of Delivery 2
Administering Department Electrical College Engi i
B ep Engineering & ngineerng
Module Leader Abdullah Ahmed Alwan e-mail abdullahahmed@tu.edu.iq
Module Leader’s Acad. Title Asst. Prof. Module Leader’s Qualification MSc.
Module Tutor e-mail
Peer Reviewer Name Ahmed Saad Namis | e-mail ahmed.alnames@tu.edu.ig
ientifi . A |
Scientific Committee Approva 01/06/2025 Version Number 2.0
Date
Relation with other Modules
DAY Agual 5l 3 sall ae 8|
Prerequisite module None Semester
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Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

405 Y1 il ginall 5 alail) il 5 gl Hal) 3oLl Calaal

Module Aims

Al Hal) salall Calaal

1. To develop problem solving skills and understanding of circuit theory through
the application of techniques.

To understand voltage, current and power from a given circuit.

This course deals with the basic concept of D.C. electrical circuits.

This is the basic subject for all D.C. electrical circuits.

To understand Kirchhoff's current and voltage Laws problems.

To perform mesh and Nodal analysis.

Nou ks wnN

To understand superposition, Thevenin, Norton , Max power transfer and
millman Theorems in D.C. circuits.

To perform the basic circuit elements.

To understand the operations of sinusoid and phasors in an electric circuit.

©w x

Module Learning
Outcomes

gyl Baball alal) s e

Recognize how electricity works in electrical circuits.

List the various terms associated with electrical circuits.
Summarize what is meant by a basic electric circuit.

Discuss the reaction and involvement of atoms in electric circuits.
Describe electrical power, charge, and current.

Define Ohm's law.

Identify the basic circuit elements and their applications.

Explain the two Kirchhoff’s laws used in D.C. circuit analysis.

LNk WN R

Explain mesh and Nodal analysis in D.C. circuits.

[EEN
o

. Explain superposition, Thevenin, Norton , Max power transfer and millman
Theorems in D.C. circuits.

11. Identify the basic circuit elements and their applications.

12. Discuss the operations of sinusoid and phasors in an electric circuit.

Indicative Contents
Ll LY il siaall

Indicative content includes the following.(120hrs)

1. Basic concept and units [20hrs]

2. Analysis of dc circuits [60hrs]

3. Capacitance and Inductors in D.C. Circuits [20hrs]
4. Alternation quantities [20hrs]

Course Description

An introductory course to the fundamentals and basic principles of DC and AC
circuits. Topics include: resistance, voltage, current, Ohm's Law, Kirchhoff's Laws,
power, superposition, network theorems, Thevenin's and Norton's Theoremes,
maximum power transfer, introduction to AC, capacitors and inductors. Laboratory

hours complement class work.

Learning and Teaching Strategies
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alail) g alesll cilaasl jial

Type something like: The main strategy that will be adopted in delivering this module
is to encourage students’ participation in the exercises, while at the same time

Strategies refining and expanding their critical thinking skills. This will be achieved through
classes, interactive tutorials and by considering type of simple experiments involving
some sampling activities that are interesting to the students.

Student Workload (SWL)
Galall ol Jaal

Structured SWL (h/sem) 153 Structured SWL (h/w) 10.2

Juadll P Qllall alatiall ol jall Jasl) Lo sausl calldall aliiall sl 5all Jaall '

Unstructured SWL (h/sem) 47 Unstructured SWL (h/w) 313

Juadl) J3A Ul alaiid) jee ool ol Jaal) Lo sasd alldall alsiiall ye ol yall Jaall )

Total SWL (h/sem) 200

Juadl) J3A QlUall Y il el Jaal)

Module Evaluation
Al )l Bkl g

Time/Nu Relevant Learning
. Weight (Marks) Week Due Outcome

Quizzes 4 20% (20) 3,6,9,13 LO#1,2,5,8, and9
Formative Assignments 5 5% (5) 3,6,911,14 | LO#3,6,9,11and 14
assessment Lab. 14 10% (10) Continuous | ALLLO

Report 14 5% (5) 13 ALLLO
Summative Midterm Exam 2hrs 10% (10) 7 LO1-6
assessment Final Exam 3hrs 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
bl e sl Zleiall

Material Covered
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Electricity & atomic structure of substance, current and current density current flow, electric circuit,

Week 1 E.M.F & potential difference & International system of unit, abbreviation for multiples &
submultiples, quantities derived from Sl units, units of force-energy torque and power, relation
between energy and heat..

Week 2 Electric units, efficiency and percentage efficiency, Ohm's law, resistivity & conductivity,
temperature effect & Internal resistance of a source, open circuit & short circuit, Series circuits, KVL..

Week 3 Parallel circuits, KCL, Series-parallel circuits. Source conversion, determinants, Mesh analysis
method.

Week 4 Nodal analysis, Bridge network, star — delta conversion. Mid-term Exam +Superposition theorem.

Week 5 Thevenin's theorem, Norton's theorem. Maximum power transfer, Millman's theorem, Substitution
theorem.

Capacitance, charging phase, discharging phase, capacitor in series and parallel, energy stored by

Week 6 capacitor. Self-inductance, R-L: storage cycle and decay phase, Inductors in series and parallel,
energy stored by an inductor.

Week 7 Magnetic field, fields due to electrical current, Generation of single phase voltage. relation between
time and angle, Max- average value.

Week 8 rms value of alternating and sinusoidal voltage and current, phasor quantities. Voltage and current
relation in pure resistive — inductive and capacitive circuits , Reactance and impedance

Week 9 Phasor diagram, Series circuits , parallel circuits. Series-parallel circuits, power calculation in a.c.
circuits, power factor

Week 10 | Eyaluation of impedance, KVL,KCL, Star-delta conversion. Mesh analysis, Nodal analysis.

Week 11 Dependent and independent sources, Superposition theorem. Thévenin theorem, Norton's theorem

Week 12 | Mid-term Exam + Maximum power transfer. Milkman’s theorem, Substitution theorem, complex
power.

Week 13 | Power calculation, power factor correction. Series resonance, quality factor, selectivity, Half power,
frequency and bandwidth.
parallel resonance, quality factor, selectivity, Half power, frequency and bandwidth, Series-parallel

Week 14 | rosonance circuits. Magnetic field, direction of magnetic field, Electromagnetic induction, Faraday's
law, magnitude of induced e.m.f.

Magnetic circuits, series and parallel circuits, Series-parallel circuits. Kirchoff's law for magnetic

Week 15 circuits, Hysteresis and factor effect on its loop, hysteresis and eddy losses, Force between two
magnetic poles, magnetic pull between two iron surface.

Week 16 final Exam

Delivery Plan (Weekly Lab. Syllabus)
Material Covered

Week 1 Lab 1: Resistors type and measurements devices

Week 2 Lab 2: Ohm's law

Week 3 Lab 3: KVL and KCL

Week 4 Lab 4: Bridge network, star — delta conversion
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Week 5 Lab 5: Superposition theorem
Week 6 Lab 6: Thevenin's theorem and Norton's theorm
Week 7 Lab 7: Maximum power transfer
Week 8 Lab 8: Oscilloscope
Week 9 Lab 9: Phasor diagram
Week 10 | Lab 10: RLC in AC circuits
Week 11 Lab 11: KVL and KCL in AC circuits
Week 12 | Lab 12: Thevenin and max. power transfer in AC circuits
Week 13 | Lab 13: Power calculation in AC circuits
Week 14 | Lab 14: Series resonance
Learning and Teaching Resources
U"HJﬂ\} (sSA:\M JJLAA
Available in the
Text
Library?
. Introductory circuit analysis, Robert L. Boylestad, 10th
Required Texts Yes
edition, Prentice Hall, March 4, 2002.
DC Electrical Circuit Analysis: A Practical Approach
Recommended Texts ) o No
Copyright Year: 2020, dissidents.
Websites
Grading Scheme
Group Grade _paadl) Marks (%) | Definition
A - Excellent Dbl 90 - 100 Outstanding Performance
s G B - Very Good EENRVEN 80 - 89 Above average with some errors
(:(;:cels;o) roup C - Good L 70-79 Sound work with notable errors
D - Satisfactory Lo gl 60 - 69 Fair but with major shortcomings
E - Sufficient J e 50-59 Work meets minimum criteria
Fail Group FX - Fail (Al 2a8) i), | (45-49) More work required but credit awarded
(0-49) F - Fail ) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.
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MODULE DESCRIPTOR

Loyl Bl Lo g

Module Information

Ayl B3ledl iloglae

Module Title Digital Techniques Module Delivery
Module Type Core Theory
O Lecture
Module Code TUSHEE1201 Lab
ECTS Credits 8 L Tutorial
O Practical
SWL (hr/sem) 200 0 Seminar
Module Level ) Semester (s) offered Y
Administering . . . .
Department Electrical College | Engineering- Shirqat
Module Leader | Diadeen Ali Hameed e-mail diaa@tu.edu.ig
Module .
Leader’s Acad. | Asst Prof MOdl.ll_e Le:ader S PhD
. Qualification
Title
Module Tutor Diadeen Ali Hameed e-mail diaa@tu.edu.ig
P;::‘nlzewewer Asst Prof Dr. Khamees Kh. Hasan | e-mail kaljomaily@tu.edu.iq
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Review

Committee 01/06/2023 Version Number 1.0

Approval

Relation With Other Modules
31 Ayl Slgall o A8l

Prerequisite module

None Semester -

Co-requisites module

None Semester -

Module Aims, Learning Outcomes, Indicative Contents and Brief Description

raiSs (o an LalinYl Olgisally eladll gL g Ayl Bkl Lol

Module Aims

duwolyd) Balal LBl

1. To understand the binary number system
. To understand the operation of number systems conversion from decimal to binary

N

and from binary to decimal.
. To understand the stricture of basic logic gate
. To understand the operation theory of basic logic gate
. To understand how to interface between logic gate and other logic gate
. To understand how to use the logic gates in simple applications

N o o AW

. To understand the operation theory and its basic application circuits of 4bit
comparator.

8. To understand the operation theory and its basic application circuits of half adder,
full adder, half subtractor and full subtractor.

9. To understand the operation theory and its basic application circuits of encoder
circuit, decoder circuit, multiplexer and demultiplexer.

10. To understand the operation theory and its basic application circuits of Flip-flop

circuit, Counters and Shift Register circuits.

Module Learning
Outcomes

Ayl 830l @lall olomyiea

On successful completion of the course students will be able to:

LO1. Count in the binary number system.

LO2. Convert from decimal to binary and from binary to decimal.

LO3. Carry out arithmetic operations with signed binary

LOA4. Describe the operation of the inverter, the AND gate, OR gate, NAND gate and
the NOR gate

LOS. Express the operation of NOT, AND, OR, NAND, and NOR gates with Boolean
algebra

LO6. Use logic gates in simple applications

LO7. Apply the basic laws and rules of Boolean algebra

LO8. Relate a Boolean expression to a truth table

LO9. Use a Karnaugh map to simplify Boolean expressions and the truth table functions
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LO10.

Analyze basic combinational logic circuits, such as AND-OR, AND-OR-Invert,

exclusive-OR, and exclusive-NOR

LO11.

Design a combinational logic circuit for a given Boolean output expression and

truth table

LO12.
LO13.
LO14.
LO15.
LO16.
LO17.
LO18.

Use NAND gates to implement any combinational logic function

Use full-adders to implement multibit parallel binary adders

Convert from binary to Gray code, and Gray code to binary by using logic devices
Apply flip-flops in basic applications

Describe the difference between an asynchronous and a synchronous counter
Use an up/down counter to generate forward and reverse binary sequences
Identify the basic forms of data movement in shift registers

Indicative Contents

doliyYl Obgiall

Indicative contents include the following.
Digital Techniques Theory (60 Hours)

Number Systems and Arithmetic Operations: Digital concepts, General number
formula: Binary, octal, decimal, hexadecimal and BCD numbers. Numbers
conversions, Numbers Arithmetic. 1’s and 2’s complement of binary numbers.
Signed numbers, arithmetic operations with signed numbers. (8 hours)

Logic Gates: Invertor (NOT), AND, OR, NAND, NOR, X-OR and X-NOR gates. (6
hours)

Boolean Algebra: Boolean operations and expressions, Law and rules of Boolean
algebra, DeMorgans theorems. Boolean analysis of Logic circuits, Canonical and
standard forms of Boolean expressions. (6 hours)

Logic Simplification: Boolean expressions and Truth table, Simplifications using
Boolean algebra, The Karnaugh map, Karnaugh map SOP minimization, Karnaugh
map POS minimization, Five-variable Karnaugh maps. (8 hours)

Combinational Logic Analysis: Basic concepts, Implementing Combinational
Logic, Universal Property of NAND and NOR gates, Combinational Logic Using
NAND and NOR gates. (6 hours)

Functions of Combinational Logic: Basic Adders, Parallel Binary adder,
Comparators, Decoders, Encoders, Multiplexers, Demultiplexes. (8 hours)
Latches and Filp-Flops: Latches, Edge-Triggered Flip-Flops, Flip-Flop operating
Characteristics, Flip-Flop Applications. (6 hours)

Counters and Shift Registers: Asynchronous counters, Synchronous counters,
Up/Down counters, Counter applications, Basic Shift register operations, SISO-
SIPO-PISO-PIPO shift registers, Shift Registers Applications. (8 hours)

Brief Review for Main Subjects. (4 hours)

B. Digital Techniques Lab (60 Hours) 4 hours for each week
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This course aims to enable students to be familiar with fundamental concepts and
issues, to develop good understanding of basic digital techniques to perform simple
L analysis and assessment of system performance. This course provides basic concepts
Course Description . . . . I
reinforced by plentiful illustrations, examples, exercises, and applications. The
approach used in this course allows students to master the all-important fundamental

concepts before getting into more advanced topics digital techniques.

Learning and Teaching Strategies

oaally elatl bl

. The teaching of the course is delivered through a combination of theory, exercises,
Strategies
and laboratory work.
Student Workload (SWL)
el ool Jassd!
Structured SWL (h/sem) Structured SWL (h/w)

123 8.2
duadll I CIUal) alaiall guhll) Jas| e gl Ul @liziall guhll) Jaxdl
Unstructured SWL (h/sem) Unstructured SWL (h/w)

77 5.13
Juadll IS Clall plaiiall pe (bl Jazxdl L gl A eliziall g gyl Josell
Total SWL (h/sem)

200
Jeadll s Clall S guhll) Jaxdl

Module Evaluation

Time/Nu . Relevant Learning
Weight (Marks) Week Due
mber Outcome
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Quizzes 4 20 % (20) 3,6,9,12 All LO
e Assighments 4 5% (5) Continuous | All LO
assessment [, 14 10% (10) Continuous | All LO

Report 14 5% (5) Continuous | All LO
Bt Midterm Exam 2 hr 10% (10) 7 LO#1-6
assessment [ cinal Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Material Covered

Week 1 Digital Concepts, Decimal Numbers, Binary Numbers, Decimal-to-Binary Conversion, Binary
Arithmetic, Complements of Binary Numbers

Week 2 Signed Numbers, Arithmetic Operations with Signed Numbers, Hexadecimal Numbers, Octal
Numbers, Binary Coded Decimal (BCD)

Week 3 Logic Gates: The Inverter, The AND Gate, The OR Gate, The NAND Gate, The NOR Gate,

Week 4 | Logic Gates: The Exclusive-OR and Exclusive-NOR Gates. Boolean Algebra and Logic Simplification:
Boolean Operations and Expressions, Laws and Rules of Boolean Algebra,

Week 5 Boolean Algebra and Logic Simplification: DeMorgan’s Theorems, Boolean Analysis of Logic Circuits,
Logic Simplification Using Boolean Algebra,

Week 6 | Standard Forms of Boolean Expressions, Boolean Expressions and Truth Tables, The Karnaugh Map

Week 7 Karnaugh Map SOP Minimization, Karnaugh Map POS Minimization, The Quine-McCluskey Method

Week 8 | Combinational Logic Analysis: Basic Combinational Logic Circuits, Implementing Combinational Logic,
The Universal Property of NAND and NOR Gates

Week 9 Combinational Logic Using NAND and NOR Gates. Functions of Combinational Logic: Half and Full
Adders, Parallel Binary Adders,

Week 10 | Comparators, Decoders, Encoders, Code Converters.

Week 11 | Multiplexers (Data Selectors), Demultiplexers. Latches and Flip-Flops: Latches, Flip-Flops

Week 12 | Flip-Flop Operating Characteristics, Flip-Flop Applications
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Counters and Shift Registers: Asynchronous counters, Synchronous counters, Up/Down Counters,

Week 13
Counter Applications,
Week 14 | Basic Shift Register Operations, SISO-SIPO-PISO-PIPO Shift Registers, Shift Registers Applications
Week 15 | Brief Review for Main Subjects
Week 16 | Final Exam
Delivery Plan (Weekly Lab. Syllabus)
Material Covered
Week 1 Logic gate structure circuit
Week 2 Logic gates circuit
Week 3 Combinational Logic Circuits: 4bits and 9bit Comparator Circuits
Week 4 | Combinational Logic Circuits: Half Adder and Full Adder
Week 5 | Combinational Logic Circuits: Half Subtractor and Full Subtractor
Week 6 Extended Combinational Logic Circuits: Encoder circuits
Week 7 Extended Combinational Logic Circuits: Decoder circuits
Week 8 | Tim Extended Combinational Logic Circuits: Multiplexer Circuits
Week 9 | Tim Extended Combinational Logic Circuits: Demultiplexer Circuits
Week 10 | Clock Generator Circuits
Week 11 | D Flip-Flop Circuit
Week 12 | RS Flip-Flop Circuit
Week 13 | JK Flip-Flop Circuit
Week 14 | Shift Register
Week 15 | Brief Review for Main Subjects
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Learning and Teaching Resources

uu:g).u]b M\J.}L&A

Available in the
Text )
Library?
Required Texts Digital Fundamentals, 8th Edition, Thomas L. Floyd Yes
Recommended Fundamentals of Logic Design, 6th_Edition, Charles H. Roth, Jr. N
Texts Larry L. Kinney °
Websites https://cae.tu.edu.ig/ed/electronic-lectures.html
APPENDIX:
GRADING SCHEME
Oyl alaso
Group Grade el Marks (%) Definition
A - Excellent el 90 - 100 Outstanding Performance
B - Very Good [SERVES 80 -89 Above average with some errors
Success Group
C - Good NVES 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory Jowgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgutn 50 -59 Work meets minimum criteria
Fail Group FX - Fail b Jeude | (45-49) More work required but credit awarded
(0-49) F - Fail cwwly (0-44) Considerable amount of work required
Note:

NB Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone
"near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic

rounding outlined above.
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MODULE DESCRIPTOR

Loyl Bl Lo g

Module Information

Ayl B3ledl iloglae

Module Title Engineering Mechanics Module Delivery
Module Type Support X Theory
O Lecture
Module Code TUSHEE1202 O Lab
. OTutorial
ECTS Credits 6 O Practical
SWL (hr/sem) 150 O Seminar
Module Level 1 Semester (s) offered 2
Administering . . . .
Department Electrical College | Engineering- Shirqat
Module Leader | Abdulqader Ali Hasan e-mail abdulkader.ali@tu.edu.ig
Module

Module Leader’s

Leader’s Acad. | Assistant Teacher cpr e MSc
. Qualification
Title
Module Tutor Abdulqader Ali Hasan e-mail abdulkader.ali@tu.edu.ig
Peer Reviewer . . . . .
Ayad Atiyah Abdulkafi e-mail ayad atiyah@tu.edu.iq

Name
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Review
Committee 01/06/2023 Version Number 1.0
Approval

Relation With Other Modules
3 duwydl 3l gl o A8l

Prerequisite module None Semester -

Co-requisites module None Semester -

Module Aims, Learning Outcomes, Indicative Contents and Brief Description

raiSs (o an LalinYl Olgisally eladll gL g Ayl Bkl Lol

8. To provide the students with a foundation of the theory and principles of statics.

9. To study the effects of forces on bodies at rest using Newton's laws of motion.

10.To provide the students with experience in solving problems to determine the

Naauleime forces and moments on structures in static equilibrium.

. 11.To introduce the students to the engineering applications of mechanics.

deaaylll Sololl Slutal 12.Learn Active materials & their specification, work and heat in ideal gasses and
steam 1st law of thermodynamics practical law in steam and gasses, 2nd law of
thermodynamics practical law in steam and gasses.

13. understanding the concepts of Hook’s law, tension and compression stress, thin-
walled cylinders and spheres, combined stress (Mohr’s circle) shear and normal
stress.

On successful completion of the course students will be able to:

LO13. Apply basic knowledge of mathematics, science and engineering
principles to solve technical problems.

LO14. Design and analyze a system component, or process to meet desired
needs in Mechanical Engineering.

LO15. Design a system and conduct experiments to find suitable solution in

Module Learning the field of mechanical engineering.

Outcomes LO16. Identify, visualize, formulate and solve engineering problems in the
field of mechanical Engineering.

LO17. Use the techniques, skills, and modern engineering tools necessary for
engineering practice with appropriate considerations for societal, and

dpulyldl Bolol] @lasll Wl ye environmental constraints.

LO18. Apply their fundamental field skills towards the understanding of the
impact of engineering solutions on the society in a global and social context.

LO19. Impart knowledge of contemporary issues about society and
environment.

LO20. Apply ethical principles and responsibilities during professional
practice.

LO21. Function on multidisciplinary teams as a team member/leader and
create user friendly environment.
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LO22. Communicate effectively in oral, written, visual and graphic modes
within interpersonal, team, and group environments.

LO23. Apply the techniques, skills and modern engineering tools necessary
for engineering projects.

LO24. Recognize the need for professional advancement by engaging in
lifelong learning.

Indicative Contents

doliyYl wbgiall

Indicative contents include the following.
Part A: Static. (24 Hours)

13.Introduction to Engineering Mechanics . (2 hrs).

14 Force system, unit’s system, parallelogram law, forces + components, resultant of
coplanar forces components of force in space, moment of a force, moment of
couples, equilibrium. (8 hrs).

15.Free body diagram, coplanar system, analysis of trusses (6 hrs).

16.Centroids & center of gravity — centroids of area, centroids determined by
integration, moments of inertia (4hrs).

17.Parallel axes theorem, 2nd moment of area by integration, radius of gyration,
moment of inertia of composite area .(4 hrs).

Part B:Dynamics. (12hours)

18. Kinetics of particle, rectilinear motion, curvilinear motion, rectangular
components of curvilinear motion, normal and tangential component of
acceleration (6 hrs)

19.Kinetics: Force, mass and acceleration, kinetics of particle newton’s 2nd law. (6
hrs)

Part C: Thermodynamics. (14hours)

20.Introduction, Active materials & their specification (2 hrs).

21.Work and heat in ideal gasses and steam 1st law of thermodynamics practical law
in steam and gasses (6 hrs).

22.2nd law of thermodynamics practical law in steam and gasses. (6 hrs) .
Part D: Strength of Materials. (10hours)

23.Hook’s law, tension and compression stress, thin-walled cylinders and spheres. (5
hrs)

24.Combined stress (Mohr’s circle) shear and normal stress, stress in beams (initial
principal). (5 hrs)

Course Description

Mechanics is the study of forces that act on bodies and the resultant motion that those
bodies experience. With roots in physics and mathematics, Engineering Mechanics is
the basis of all the mechanical sciences: civil engineering, materials science and
engineering, mechanical engineering and aeronautical and aerospace engineering.
Engineering Mechanics provides the “building blocks” of statics, dynamics, strength of
materials, and fluid dynamics. Engineering mechanics is the discipline devoted to the
solution of mechanics problems through the integrated application of mathematical,
scientific, and engineering principles. Special emphasis is placed on the physical
principles underlying modern engineering design.
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Learning and Teaching Strategies

‘o:JaJJ\j {o.\.z.‘l.” O eS| Al

. The teaching of the course is delivered through a combination of class lectures,Class
Strategies . . . .
discussions, exercises, and assignments work.
Student Workload (SWL)
el gl Josd!
Structured SWL (h/sem) Structured SWL (h/w)
63 4
Jradll I el laziall guhudl Josxd! e gueanl Ul @lasiall gyl Joell
Unstructured SWL (h/sem) Unstructured SWL (h/w)
87 5
Jadll I Il elaziall e (ool Jadl b gl el elatiall e eyl Jonll
Total SWL (h/sem)
150
deadll I Clall S guhld) Jaxdl

Module Evaluation

Time/Nu . Relevant Learning
Weight (Marks) Week Due
mber Outcome
Quizzes 4 30 % (30) 3,6,9,12 AllLO
ERT e Assignments 4 10% (10) Continuous | AllLO

assessment Lab

Report
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Summative | Midterm Exam 2 hr 10% (10) 7 LO #1-5
assessment [ rino| Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Material Covered

Week 1 | Introduction to Engineering Mechanics.

Week 2 Resultant of coplanar forces components of force in space, moment of a force, moment of couples.

Week 3 | Equilibrium: Free body diagram, coplanar system, analysis of trusses.

Week 4 | Friction: Nature of friction, theory of friction, coefficient of friction.

Week 5 | Centroids & center of gravity — centroids of area, centroids determined by integration

Week 6 | Moments of inertia: Parallel axes theorem, 2nd moment of area by integration, radius of gyration,
moment of inertia of composite area.

Week 7 | Kinetics of particle, rectilinear motion, curvilinear motion, rectangular components of curvilinear
motion. .

Week 8 | Normal and tangential component of acceleration, kinetics: Force, mass and acceleration,

Week 9 | Kinetics of particle newton’s 2nd law.

Week 10 | Thermodynamics.

Week 11 | Active materials & their specification, work and heat in ideal gasses and steam 1st law of
thermodynamics practical law in steam and gasses.

Week 12 | 2nd law of thermodynamics practical law in steam and gasses.

Week 13 | Strength of Materials: Hook’s law, tension and compression stress, thin-walled cylinders and spheres.

Week 14 | Combined stress (Mohr’s circle) shear and normal stress, stress in beams (initial principal)

Week 15 | Preparing for Final Exam

Week 16 | Final Exam
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Learning and Teaching Resources
uu:g).u]b plxl“ J.)L,a.p
Available in the
Text )
Library?
1-Engineering Mechanics. Statics.).L.Meriam,L.G.Krage. Yes
Required Texts
2-Elements of Classical Thermodynamics, A.B.Pippard No
Sandor, B.1.; Roloff, R; et. al. “Mechanics of Solids”
Recann e Mechanical Engineering Handbook No
Texts Ed. Frank Kreith
Boca Raton: CRC Press LLC, 1999
Websites https://cae.tu.edu.ig/ed/electronic-lectures.html
APPENDIX:
GRADING SCHEME
Oyl alaxo
Group Grade el Marks (%) Definition
A - Excellent el 90-100 Outstanding Performance
B - Very Good [SERVES 80-389 Above average with some errors
Success Group
C - Good NVES 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory Jawgie 60— 69 Fair but with major shortcomings
E - Sufficient Jgsdo 50-59 Work meets minimum criteria
Fail Group FX - Fail Oy Jgude | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required
Note:
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NB Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone
"near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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MODULE DESCRIPTOR

Module Information

Ayl Boladl ilo glra

Module Title Engineering workshops Module Delivery

Module Type Basic

Module Code TUSHEE1203 Practical

ECTS Credits 4

SWL (hr/sem) 100

Module Level 1 Semester (s) offered 2

Al;i;;r:ts;::::lrtlg l/all\::tll-:;fnlical College | Engineering- Shirqat

Module Leader | Kamil J. Ali e-mail kmil.ali78@tu.edu.iq

M;;g:le Leader’s Acad. Assistant Professor x:;?flii:gzﬁer,s MSc.

s T Kamil J. Ali el kmil.ali78@tu.edu.iq
Dr. Ahmed Qais ahmed gays@tu.edu.iq

Peer Reviewer Name Kamil J. Ali e-mail kmil.ali78@tu.edu.iq
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Review Committee

Sy 01/06/2023 Version Number 1.0
Relation With Other Modules
3 duwwlyll sl gall o A3l
Prerequisite module None Semester -
Co-requisites module None Semester -

Module Aims, Learning Outcomes, Indicative Contents and Brief Description

i Lo ge Loty Olgially @ladl g@5l5g dalydl Balall Glaa

Module Aims
Theoretical and practical training in which the student is scientifically and
Lyl Balodl Bluta] technically established with the most necessary skills in the field of engineering
technology
Module Learning
Outcomes On completion of this course students will be able to: Knowledge of technical

skills in the field of industrial safety, measurement, filing, carpentry, welding,
mechanical operation, sanitary engineering and the basics of electrical work
dwhyl Baled) @laidl Ol y3ee

Indicative content includes the following.

Industrial safety workshop(2 hours)
Measurement &Marking workshop(2 hours )
Filing workshop (8 hours )
Carpentry workshop(8 hours )
Welding workshop(8 hours )
Casting workshop(8 hours )
Machining workshop(8 hours )
plumbing workshop(8 hours )

e Electrical workshop (8 hours )
The engineering workshop course focuses on identifying risks in the work
environment and industrial safety guidelines. And training on how to measure
and determine, and the use of filing tools and their work. Learn about the types of
wood used in carpentry, the process of shaping it, and the use of carpentry tools
Course Description and machines. Training in welding work, its types, and the process of joining
metals by welding. Training on various casting works and training on mechanical
operation, which includes turning, milling, and grinding. Training on pipe
knowledge, how to connect, sanitary engineering works, and training on the
basics of electrical workshops.

Indicative Contents

dyolin Yl b gisal|

Learning and Teaching Strategies
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carefully selected tutorial problems.

The learning and teaching strategy is designed to: Carefully cover in lectures the
necessary fundamental material and analytical techniques, and demonstrate
Strategies concepts with appropriate (and where possible practical) examples Allow
students adequate time to practice the techniques using a large number of

Student Workload (SWL)

al) oyl Joss)

Structured SWL (h/sem) Structured SWL (h/w)
63 4.2
dradl I Il @laziall gl Josxdl bee gueanl Ul @lasiall gl Joel)
Unstructured SWL (h/sem) Unstructured SWL (h/w)
37 2.4
adll I LIl elaxiedl pe gwbldl Josd! bee gl lal) latiall s (gubldl Joell
Total SWL (h/sem)
100
Jraill I35 Il S oyl o
Module Evaluation
EWNIRVE- YN [P
Time ;
Weight (Marks) Week Due Relevant Learning
Outcome
(hr)
Formative Quizzes 9 25% (25) all LO #1,2,3,and 9
assessment | pqcisnments 9 15% (15) All LO#1,2,3,4 5and9
Summative Midterm Exam 2 10% (10) 7 LO # 1-5
assessment | pija) Exam 3 50% (50) 16 All

76




Total assessment

100% (100
Marks)

Delivery Plan (Weekly Syllabus)

Material Covered

Week 1 Industrial safety workshop & Measurement and marking workshop
Week2 | Filing workshop
Week3 | Filing workshop
Week4 | carpentry workshop
Week5 | Carpentry workshop
Week 6 | welding workshop
Week 7 | welding workshop
Week 8 plumbing workshop
Week 9 plumbing workshop
Week 10 | Machining workshop
Week 11 | Machining workshop
Week 12 | Casting workshop
Week 13 | Casting workshop
Week 14 | Electrical workshop
Week 15 | Electrical workshop
Week 16 | Final Exam
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Delivery Plan (Weekly Lab. Syllabus)

il ucy.w)” Cl.@.boJ\
Material Covered
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7
Learning and Teaching Resources
wf)d.ﬁ‘g ‘mJou UJL,QA
Text Available in the
Library?
Required Texts Abd fares , Engineering workshops Yes
Technology of Machine Tools , Steve F. Krar &
J. William Oswald ,McGraw-Hill
Recommended No
Texts Publishing Company , fourth Edition , 1991
Websites
APPENDIX:

GRADING SCHEME

il il Jabases
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Group Grade el Marks (%) Definition

A - Excellent Jlal 90 - 100 Outstanding Performance

B - Very Good [SENVES 80 -89 Above average with some errors
Success Group

C - Good RVES 70-79 Sound work with notable errors
(50 - 100)

D - Satisfactory wgie 60 - 69 Fair but with major shortcomings

E - Sufficient Jgutn 50-59 Work meets minimum criteria
Fail Group FX - Fail i Jgude | (45-49) More work required but credit awarded
(0-49) F - Fail cwwly (0-44) Considerable amount of work required
Note:

NB Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5

will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone
"near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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Module Information

Ayl B3ledl iloglae

Module Title MATLAB Programming Module Delivery
Module Type Core Theory

O Lecture
Module Code TUSHEE1205 Lab
ECTS Credits ¢ O Tutorial

O Practical
SWL (hr/sem) el 0 Seminar
Module Level 1 Semester (s) offered 1
Administering . . . .

Department Electrical College | Engineering- Shirqat

Module Leader | Mohammed Nejres Ahmed e-mail mohammed.nejres.ahmed@tu.edu.iq
Module

Module Leader’s

Leader’s Acad. | Asst Lecturer e s MSc
. Qualification
Title
Module Tutor Mohammed Ahmed Hassan e-mail moh ahmed@tu.edu.ig

Peer Reviewer
Name

Ayad Atiyah Abdulkafi

e-mail

avad ativah@tu.edu.iq
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Review

Committee 01/06/2023 Version Number 1.0

Approval

Relation With Other Modules
31 Ayl Slgall o A8l

Prerequisite module

None Semester -

Co-requisites module

None Semester -

Module Aims, Learning Outcomes, Indicative Contents and Brief Description

i Lo ae LalinYl Olgizally eladl g@5l5g dly ] Balall Gl

Module Aims

duwlyd) Balal LBl

7. The main objective of this course is to provide a foundation in programming for
engineering problem solving using the MATLAB software package. Students will
develop the skills analyze and break down an engineering program and solve it
algorithmically using MATLAB.

8. Understanding the MATLAB environment.

9. Being able to do simple calculations using MATLAB.

10. Being able to carry out numerical computations and analyses using MATLAB

Module Learning
Outcomes

eyl B3lel) ehall olomyen

By the end of the module, students should be able to:

LO6. Understand the main features of the MATLAB development environment.

LO7. Use the MATLAB GUI effectively.

LO8. Design simple algorithms to solve problems.

LO9. Write simple programs in MATLAB to solve scientific and mathematical
problems.

LO10. Know where to find help.

LO11. Understanding of the matrices and arrays manipulation in MATLAB.

LO12. Have knowledge of data type in MATLAB.

LO13. Have knowledge of basic MATLAB Functions.

LO14. Make the student able to design, code, and test small MATLAB programs.

LO15. Understanding how to handle the strings, data type conversion and bitwise
operations in MATLAB.

LO16. Have knowledge of basic MATLAB Simulink.

LO17. Have Practical skills to solving electrical related problems by MATLAB

Indicative Contents

dolinyYl wbgiall

Indicative contents include the following.
MATLAB Programming (30 Hours)

1. Introduction to MATLAB, Command Window and Basic Arithmetic. (2 Hrs)
2. Vectors, Matrices , Matrix Arithmetic . (2 Hrs)
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Plotting and Graphics:2D plotting commands, plot, subplot, 3D plots,
Graphics of functions of two variables. (3 Hrs)

Solving algebraic equations: Solving equations, plotting symbolic
equations, system of equations. (3 Hrs)

M-files and operators: M-files , structuring script m-files , relational
operators, logical operators . (2 Hrs)

Flow Control: if Conditions , for loop, while loop , break. (5 Hrs)

Basic symbolic calculus: Calculating limits, computing derivatives, solving
differential equations, Integration, Laplace transforms. (3 Hrs)
Functions; M-file Functions, calling functions, defining functions. (3 Hrs)
3D matrix and images: 3D matrix, display images , read images. (3
Hrs)

10. Simulink: Introduction to MATLAB Simulink , Simulink libraries , Building

Models , Simulation Parameters. (4 Hrs)

The course provides a gentle introduction to the MATLAB computing environment,
and is intended for beginning users and those looking for a review. It is designed to
give students a basic understanding of MATLAB, including popular toolboxes. The

Course Description course consists of interactive lectures and sample MATLAB problems given as

assignments and discussed in class. No prior programming experience or knowledge
of MATLAB is assumed. Concepts covered include basic use, graphical representations
and tips for designing and implementing MATLAB code.

Learning and Teaching Strategies

. The teaching of the course is delivered through a combination of lectures, exercises,
Strategies
and laboratory work.
Student Workload (SWL)
Ilall gyl Jasd!
Structured SWL (h/sem) Structured SWL (h/w)
63 4.2

Joadl] I35 Ul @laiall (gebll Jass!

bee gueanl Ul @lasial) gl Joell

Unstructured SWL (h/sem)
el I35 Ul laial) g8 (bl Jass)

Unstructured SWL (h/w)
37 ) 2.4
L gl Clall latial) g (gl Joox!

Total SWL (h/sem)

Jradl] I35 CIUall )1 (el Jass

100
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Module Evaluation

Time/Nu Relevant Learning
Weight (Marks) Week Due
mber Outcome

Quizzes 4 20 % (20) 3,6,9,12 All LO
ERIEa Assignments 4 5% (5) Continuous | AllLO
RSN ey 12 10% (10) Continuous | All LO

Lab Report 12 5% (5) Continuous | All LO
SUirEr e Midterm Exam 2 hr 10% (10) 7 LO #1-5
assessment | oo Exam 3hr 50% (50) 16 All

Total assessment

100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Material Covered

Week 1 Introduction to MATLAB, Command Window and Basic Arithmetic.

Week 2 Vectors, Matrices, Matrix Arithmetic .

Week 3 Plotting and Graphics:2D plotting commands, plot, subplot, 3D plots, Graphics of functions of two

variables.

Week 4 Solving algebraic equations: Solving equations

Week 5 Plotting symbolic equations , system of equations.

Week 6 M-files and operators: M-files , structuring script m-files , relational operators, logical operators .
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Week 7

Flow Control: if Conditions, for loop, while loop , break.

Week 8 | Midterm Exam
Week 9 Basic symbolic calculus: Calculating limits, computing derivatives, solving differential equations,
Integration, Laplace transforms.
Week 10 Basic symbolic calculus: Calculating limits, computing derivatives, solving differential equations,
Integration, Laplace transforms.
Week 11 Functions; M-file Functions, calling functions, defining functions
Week 12 3D matrix and images: 3D matrix, display images , read images.
Week 13 Simulink: Introduction to MATLAB Simulink, Simulink libraries
Week 14 Simulink: Building Models , Simulation Parameters
Week 15 | Preparing for Final Exam
Week 16 | Final Exam
Delivery Plan (Weekly Lab. Syllabus)
Material Covered
Week1 | |ntroduction to MATLAB.
Week 2 Basic operation in MATLAB using Matrix and array input type.
Week 3 Plotting simple graphs.
Week 4 | solving equations
Week 5 Plotting symbolic equations , system of equations.
Week 6 M-files and operators: M-files , structuring script m-files.
Week 7 Flow Control: if Conditions, for loop, while loop , break.
Week 8 Computing derivatives, solving differential equations,
Week 9

Integration, Laplace transforms.
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Week 10 | calling functions, defining functions
Week 11 | 3D matrix and images: 3D matrix, display images , read images.
Week 12 Introduction to MATLAB Simulink, Simulink libraries
Week 13 | Simulink: Building Models , Simulation Parameters
Week 14 | uilding Simple Simulink Model
Week 15 | preparing for final exam
Learning and Teaching Resources
w).ullg M‘J.}L@A
Text Available in the
Library?
Stormy Attaway, 2012, "MATLABA Practical
Required Texts Introduction to Programming and Problem Solving", No
2"%ed, Elsevier Inc., New York, USA, ISBN 978-0-12-
385081-2.
1- The primary text is Essentials of MATLAB
Programming, second edition, by Stephen J. Chapman,
Recommended published by CENGAGE Learning, 2009. No
Texts 2- R.K.Bansal, A.K.Goel, M.K.Sharma, MATLAB and
its Applications in Engineering , 2009, Pearson
Education
Websites https://www.mathworks.com/products/matlab/programming-with-matlab.html|
APPENDIX:
GRADING SCHEME
Syl Jalases
Group Grade el Marks (%) Definition
A - Excellent el 90-100 Outstanding Performance
Success Group
B - Very Good (SESNVES 80 -89 Above average with some errors
(50 - 100)
C - Good NVES 70-79 Sound work with notable errors
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D - Satisfactory twgie 60 - 69 Fair but with major shortcomings

E - Sufficient Jgsdo 50-59 Work meets minimum criteria
Fail Group FX - Fail b Jesde | (45-49) More work required but credit awarded
(0-49) F - Fail cwly (0-44) Considerable amount of work required
Note:

NB Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5

will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone
"near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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Relation With Other Modules
6 DAY Al 5l o) gall ae A8Dlal

Prerequisite module Semester
Co-requisites

Semester -
module

Module Aims, Learning Outcomes, Indicative Contents and Brief Description
raidaClag & %J\.&JY\ U_L)M\} (Jz.d\ c_ituj :g.u“).ﬂ\ 3alall Calaal
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Aaladl il yall

Module Learning
Outcomes

Al Hal) 3alall aladl) s j3a

S o adhal) 5 el JlS) aie

sk la ) sda s Akl jianall o seda o el

Audaljiaal) JIKE) e Gl

- gl (3 Akl 8 genll o sede Bakal

Jgh ) Genall sl 5kl Gaaal e slaie ),

Aokl jianll Jlae 8 Aaal) &sanll gy Uil 23S Gaglia,

O (3 g 5 dpkal jiapal) A8 (43 Loy )l

LAY Ak I (e ddal el A jlaall LT 46 e

U3 JS & aea g Akl jasall IS 5 & gils il

Al jiaall y Jalall 5 LY (3 sia o sehay Aliall b Cilallaadl) e o yaill] -

Y dallaa 8 La et 5 Jadall g GlusD 2Dy LliS ) (5 iall aal e el ) s
(Sl pandl 8 Claiaal 5335 3 Al Yl

ainall () EY) ane 5 il Aadles 8 Ll sSa 5 Akl jianall Ll e (g 52ELY) Y
il aludl g )Y e Llaall

oo 5 aball Jakll 5 Glas¥ (3 sia Yy daidall 4 sal) 3l sall e o 3ULYI )Y
Basial) aeY) dpan 5 4 sall cilalaiall

Jakall 5 Gl sia Ylae A Al Jsall) cp AY) Colad (e i) VY
(Aakl el

Y (5 ia Lliady duaiiall Aglaall 5 duagliy) g 4 gall bl 5 oyl sally DLadY) ) €

o 4 T =

88




Agkl el 5 daladl il jall
G5t o seia Ao W 8l (saa s Al 2 al) s dacleadl 331 &3l o e Ca el Vo
Agkal el 5 Jakall 5 lusY)
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Course Description
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Learning and Teaching Strategies

aalail 5 alail) i) il

Strategies

5o Ay kil &l ualadll
6- el cililaiay)
7- Adall clal

Student Workload (SWL)
lall il yall Jaal

Structured SWL (h/sem) 33 Structured SWL (h/w) 99
Juaill J3& lUall Ads5iall ud Jal) Jaal Lo pausd Ul aliial) sl 5 sl '
Unstructured SWL (h/sem) 17 Unstructured SWL (h/w)

ol JDa Ll pliial e (ol ) Jan e st aall w31 Jan 1.2
Total SWL (h/sem) £0

Juaill & llall Il 5l Jaal
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Module Evaluation
R:u.n\JJM 33l ?:‘:‘33

Time Relevant Learnin
Weight (Marks) Week Due v g
(hr) Outcome
Formative | Quizzes 4 30% (30) All LO #1-, 3
?ssessmen Assignments 4 10% (10) All LO#1,2 3,4 and 5
Summativ | Midterm Exam 2 10% (10) 7 LO#1-3
e
assessmen | Final Exam 3 50% (50) 16 All
t
100% (100
Total assessment
Marks)
Delivery Plan (Weekly Syllabus)
@bl o gl Zleiall
Material Covered

Week1 | il ol o geia e oyl

Week 2 aeine JS 3 alially Adal 8 ganall S

Week 3 | ooty shis dhl jiaal albaae sbis e Gl

Week 4 | (<s 08 jiae 0 GDUEAY 5 kel jiapal) JISE) pepua 53

WeeK 5 | 55 oy Lo jlas I (g0 A el 191 JSE0 e iyl

Week 6 | (5 sl i bl jienll) Lie S8 JSEN U Akl jiall ) sk a5

Week 7 | 1o ) by Ll s Guliaal il el ine o 5

Week 8 | . o2bsY) 5 dapill il jlaall & 4kl jaapall s Jalall 5 Glus¥1 (5 séa

Week 9 | ibl il cilews s patbas dolaall s daladl (LY 3 gia jbiae

Week 10 | b/l sl cilileca s dalaall 5 dgallall lud¥) (5 gia Sl

Week 11 | Legle a5l il 5 ddal jiall 5 Jalall g LtV (3 58

Week 12 | L siwall celigind) g ey « ‘;m.d\ tm;.d\ Cilows ‘ga ¢ Al gall
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Week 13 | il aSall ¢ lgel 5l 5 Al 2l jal)
Week 14 | 5 ralaall Lkl el 5 Jilall (5 séay dualald) 4 5al) 53 4
Week 15 | dsle dzal
Week 16 | Final Exam
Learning and Teaching Resources
w‘).\ﬂ\} (J:uj\ JJLAA
Available in the
Text )
Library?
. Gole glia sale s k) el y ikl (La¥l G san .
Required Texts i Yeod el pxd
BRRNCED LY
Az all GV (8 g8 Al sly | o gy Jusly -
YooY dlaay daSall oy Gl 5 4 53l
Recommended o5 ) G, il e ol 2 -
Yoo daa | Lilaa Lilicas LS
Texts : s, e Lgine
Soe, PVl @ sia g Aokl jiaall | (5 pladl ale daaa s
NA9¢ g yndn el sas 6l Gl o
Websites
APPENDIX:
GRADING SCHEME
lamylll Jabaseo
Group Grade el Marks (%) Definition
A - Excellent el 90 - 100 Outstanding Performance
B - Very Good > du> | 80-89 Above average with some errors
Success Group
C - Good NVeS 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory Jawgie 60 - 69 Fair but with major shortcomings
E - Sufficient Jgsdo 50-59 Work meets minimum criteria
Fail Group FX - Fail i Jgude | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required
Note:
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NB Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone
"near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic

rounding outlined above.
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Module Leader | Ghanim Thiab Hasan e-mail ghanim hassan@tu.edu.iq

il Module Leader’s
Leader’s Acad. | Assistant Professor e . Msc.
. Qualification
Title
Module Tutor Kamil Jadu Ali e-mail kmil.ali78@tu.edu.iq

Peer Reviewer
Name

Asst Prof Dr. Khamees Kh. Hasan | e-mail kaljomaily@tu.edu.ig

Review

Committee 01/06/2023 Version Number 1.0

Approval

Relation With Other Modules
&3 Ayl Sl gl o A8

Prerequisite module

TUSHEE1200 Semester 2

Co-requisites module

None Semester -

Module Aims, Learning Outcomes, Indicative Contents and Brief Description

i Cuog ae LalinYl Olgizally eladl 7559 Al ] Balall Gl

Module Aims

doly ] B3Ledl Bl

1.

Understand the Structure of power system and its elements techniques.

2. Introduction to types of power stations, steam, hydro, gas turbines, nuclear power,

No ok

M.M.O. generation, related topics on energy conversion. AC or DC. techniques.
Study and understand Single and 3-phase transmission, development of electric
power in Irag.

Understand and analyze the concepts of economic aspects of power system planning.
Cost evaluation of power system projects, selection of generation units.

power factor improvement, tariffs, choice of economic transmission voltage.
Mechanical design of a transmission line, calculation of sag, number of towers and
insulators, design of suspension insulators, voltage distribution and efficiency of
string insulators.

Transmission line parameters , line resistance, line inductance, single-phase line
with multi conductors, bundling.

line inductance of three-phase transmission system, single phase and three-phase
capacitance.

10.Electrical characteristics of an overhead transmission lines: Short, medium and

long transmission lines.

Module Learning
Outcomes

On successful completion of the course students will be able to:

LO1. Explainthe principles of electrical power System and Identify its basic elements.

LO2. Analyze the principles of electric power generation.
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LO3. Analyze the principles of electric power transmission.

LO4. Understanding the principles of 3-phase transmission lines.

LO5. Understanding the concept of power factor improvement.

LO6. Understanding the concept of tariffs, choice of economic transmission voltage.

LO7. Understanding the mechanical design of a transmission line, calculation of sag,
number of towers and insulators, design of suspension insulators, voltage
distribution and efficiency of string insulators.

LO8. Understanding the transmission line parameters , line resistance, line
inductance, single-phase line with multi conductors, bundling.

LO9. Understanding and Analyze the line inductance of three-phase transmission
system, single phase and three-phase capacitance.

LO10. Understand and analysis the electrical characteristics of an overhead
transmission lines: Short, medium and long transmission lines.

Indicative Contents

dyolinyYl wbgiall

Indicative contents include the following.
Part A: Electrical power system parameters (41 Hours)

1. Introduction to the Structure of power system and its elements techniques.
(12 hours).

2. Introduction to types of power stations, steam, hydro, gas turbines, nuclear
power. (4 hours).

3. Generation, related topics on energy conversion. AC or DC. techniques.(12
hours).

4. Basic Principles of Single and 3-phase transmission, development of electric
power in Irag.(5 hours).

5. Transmission line parameters , line resistance, line inductance, single-phase
line with multi conductors, bundling. (8 hours).

Part B: Economical aspects of power system planning: (34 Hours)

1. Understand and analyze the concepts of economic aspects of power
system planning.(8 hours).

2. Cost evaluation of power system projects, selection of generation units. (4
hours).

3. power factor improvement, tariffs, choice of economic transmission
voltage. (12 hours).
Transmission line parameters. (12 hours),

5. Electrical characteristics of an overhead transmission lines: Short, medium
and long transmission lines. (5 hours).

Course Description

This course aims to enable students to be familiar with fundamental concepts and
issues, to develop good understanding the principles of power system techniques, to
perform simple analysis and assessment of system performance. From a system
engineering perspective, we will find that the developments and advances of
electrical power technologies are closely related to those of electrical engineering and
computer engineering. For students who undertake studies in fields other than
electrical and power generation,, this course will provide an in-depth overview of the
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fundamentals as well as modern techniques and systems in the electrical power

generation and distribution fields.

Learning and Teaching Strategies

oaally elatl bl

The teaching of the course is delivered through a combination of lectures, online

Strategies lectures, tutorials, exercises works.
Student Workload (SWL)
Il Léwb..\ll Jed
Structured SWL (h/sem) Structured SWL (h/w)
Jadll I3 CIUall laziall gl Jass! 78 e gl Il pasrall (gl Jasdl >
Unstructured SWL (h/sem) Unstructured SWL (h/w)
i) I el lasiall e gwbll Jass & e gl I lazial] 2 oyl Jaze +8
Total SWL (h/sem)
150

Jradl] I3 (el ST eyl Jassl

Module Evaluation

sy )1 B3 L)) s

Time/Nu Relevant Learning
Weight (Marks) Week Due
mber Outcome

Quizzes 6 30 % (30) 3,6,9,12 All LO
Formative

Assignments 10 10% (10) Continuous | AllLO
assessment

Lab.
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Report Continuous | AllLO
Summative | Midterm Exam 2 hr 10% (10) 7 LO #1-5
assessment [ ino)| Exam 3hr 50% (50) 16 All

Total assessment

100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Material Covered
Week 1 Introduction to electrical power system and its Block diagram
Week 2 Introduction to types of power stations, steam, hydro, gas turbines, nuclear power.
Week 3 Generation, related topics on energy conversion. AC or DC. techniques.
Week 4 Basic Principles of Single and 3-phase transmission, development of electric power in Irag.
Week 5 Transmission line parameters, line resistance
Week 6 |, line inductance,
Week 7 | single-phase line with multi conductors.
Week 8 | .bundling.
Week 9 Understand and analyze the concepts of economic aspects of power system planning.
Week 10 | Cost evaluation of power system projects.
Week 11 | Selection of generation units
Week 12 | Power factor improvement.
Week 13 | Choice of economic transmission voltage.
Week 14 | Transmission line parameters.
Week 15 | Preparing for Final Exam
Week 16 | Final Exam
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Learning and Teaching Resources

U“f.JJ‘JJJb Pl:.’d\).)l,m

Available in the

Text
ex Library?

Electric Power Systems, 5th Edition B. M. Weedy, B. J. Cory, N.

Required Texts Jenkins, Janaka B. Ekanayake, Goran Strbac. ISBN: 978-0-470- No
68268-5 August 2012
Recommended Electrical Power System by C L Wadhwa (6th Edition) No
Texts Paperback — 24 April 2018.
Websites https://cae.tu.edu.ig/ed/electronic-lectures.html
APPENDIX:
GRADING SCHEME
Syl lalases
Group Grade el Marks (%) Definition
A - Excellent el 90 - 100 Outstanding Performance
B - Very Good B gevE 80-89 Above average with some errors
Success Group
C - Good NVeS 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory twgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX - Fail i Jeude | (45-49) More work required but credit awarded
(0-49) F - Fail )y (0-44) Considerable amount of work required
Note:

NB Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone
"near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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Module Tutor | Harith. A. Ali e-mail | dr.harithali@tu.edu.ig
Peer Reviewer Name Ayad Atiyah e-mail | ayad ativah@tu.edu.iq
Abdulakfu
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Relation With Other Modules
AN L ) 3 sall ae 48D
Prerequisite module | TUSHEE2200 Semester 4
Co- P
o-requisites None Semester -
module

Module Aims, Learning Outcomes, Indicative Contents and Brief Description
paiie Cha g ae 430U Y il gincall g alail) il g A Hall salall Calaa

Module Aims
sl Hal) alall Calaal

20-Develop an understanding of different mathematical methods used to
model engineering applications

21-Ability to implement and solve mathematical models for engineering
problems

Module Learning
Outcomes

Al ol salall aladl s H3a

On completion of this course students will be able to:

1- Identify, formulate, and solve engineering problems.

2- Use mathematical and analytical tools to solve engineering problems.
3- Communicate effectively about engineering problems.

4- Work effectively in teams on engineering projects.

5- Apply engineering principles to real-world problems.

Indicative Contents
Aals )W) iy giall

Indicative content includes the following.
Part A Engineering Analysis

e Complex analysis (14hrs)
Gamma and Beta function (7hrs)
Laplace Transform (14hrs)
Fourier Series (14hrs)

Partial Differential Equations (7hrs)
Part B: Numerical Analysis

e Solving Non-linear Equations (14hrs)

Course Description

e Numerical Differentiation (14hrs)

e Solving a System of Linear Equations (7hrs)

e Numerical Integration (7hrs)

e Solving Ordinary Differential Equations (7hrs)

Mathematical analysis with emphasis on solution techniques and

engineering applications. Topics include ordinary differential equations
(ODEs), Laplace transformations, initial and boundary value problems,
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Fourier series and partial differential equations. Numerical differentiation,
numerical integration.

Learning and Teaching Strategies

palail] g aladll Ciliasd) yil

8- Engage students in active learning activities such as group discussions,
case studies, and problem-solving exercises. Encourage them to actively
participate in class by asking questions, sharing their ideas, and
collaborating with their peers.

9- Emphasize conceptual understanding before delving into mathematical

) derivations. Help students grasp the underlying principles and theories,

Strategies _

and then demonstrate how these concepts can be applied
mathematically to solve engineering problems.

10-Use a variety of assessment methods to evaluate students'
understanding and progress. Incorporate quizzes, assignments, projects,

and exams that test their analytical skills, problem-solving abilities, and

critical thinking.

Student Workload (SWL)
lUall ol Al Jaall

Structured SWL (h/sem) 108 Structured SWL (h/w) 79

Joadll J3a alldall alaiiall sl Hall Jaall Lo sand calldall alaiiall ol Hall Jaall '

Unstructured SWL (h/sem) 42 Unstructured SWL (h/w)

Joadl) I U Bl e d ol el e st Gallall wiial e (ol 31 Jaal 2.8

Total SWL (h/sem) 150

Juaill JM& Cllall Sl al) Jesl

Module Evaluation
Al )l Balal) ans
Ti Rel tL i
me Weight (Marks) Week Due clevant Learning
(hr) Outcome
Formative | Quizzes 4 30% (30) All LO #1-, 3
:ssessme“ Assignments 4 10% (10) All LO#1,2,3,4,and5
Summativ | Midterm Exam 2 10% (10) 7 LO #1-3
e
assessmen | Final Exam 3 50% (50) 16 All
t
100% (100
Total assessment % (
Marks)

100




Delivery Plan (Weekly Syllabus)
bl o gl Zleiall

Material Covered

Week 1 | Complex analysis (complex function, limit, continuity)
Week 2 | Complex analysis (Derivative of complex, and complex integral)
Week 3 | Gamma and Beta function
Laplace Transform:
Week4 | _ The General Method
- The Transform of Special Functions
Laplace Transform:
Week 5 | - The Shifting Theorems
- The Differentiation and Integration of Transforms
- Solving Differential Equations by Laplace Transform
Fourier Series
Week 6 | _ The Euler Formulas
- Half Range Expansion
Fourier Transform
Week 7 | _properties of Fourier Transform
- Solving Differential Equations by Fourier Transform
Week 8 | Partial Differential Equations
-Separation of Variables (Heat and Wave Equations)
Week 9 | Solving Non-linear Equations (Bisection method, False-Position Method).
Week 10 | Solving Non-linear Equations (Newton-Raphson Method, Secant Method).
Week 11 | Numerical Differentiation (Finite difference method for solving differential equations).
Week 12 | Nymerical Differentiation (Finite difference method for solving differential equations).
Solving a System of Linear Equations (Gauss-elimination method, Gauss Jordan
Week 13 | ¢limination method and iterative methods (Jacob’s method and Gauss-Seidel)).
Week 14 | Numerical Integration(trapezoidalmethod,1/3Simpson'sruleand3/8Simpson'srule).
Week 15 | Solving Ordinary Differential Equations (Euler’s Methods, Runge-Kutta methods).
Week 16

Final Exam
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Delivery Plan (Weekly Lab. Syllabus)

Material Covered
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7
Learning and Teaching Resources
U'“:?Jﬂ\} ?L:d\ JJL.AA
Available in the
Text .
Library?
Advanced engineering mathematics Erwin Kreyszig in
Required Texts Collaboration with Herbert Kreyszig and Edward J. Yes
Norminton
Advanced Engineering Mathematics, 5th ed., D.G. Zill
Recommended and M.R. Cullen.
Yes
Texts
Advanced Engineering Analysis, 10" ed., Erwin K.
Websites
APPENDIX:
GRADING SCHEME
lory) lalases
Group Grade BERC:i Marks (%) Definition
A - Excellent Sl 90 - 100 Outstanding Performance
B - Very Good (SESNVES 80 -89 Above average with some errors
Success Group
C - Good RVES 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory Jawgie 60 - 69 Fair but with major shortcomings
E - Sufficient Jgade 50-59 Work meets minimum criteria
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Fail Group FX - Fail i Jgude | (45-49) More work required but credit awarded
(0-49) F - Fail cwly (0-44) Considerable amount of work required
Note:

NB Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone
"near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic

rounding outlined above.
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Module Title Communication Systems Module Delivery
Module Type Core X Theory
[ Lecture
Module Cod
odule Code TUSHEE3102 X Lab
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O Practical

SWL (hr/sem) 200 CISeminar
Module Level 3 Semester (s) offered 5
Administering . . . .

e Electrical College | Engineering- Shirqat
Module Leader | Ayad Atiyah Abdulkafi e-mail ayad atiyah@tu.edu.ig
Module ,

Leader’s Acad. | Assistant Professor MOdl.ll.e Le.ader S PhD

. Qualification

Title

Module Tutor Ayad Atiyah Abdulkafi e-mail ayad atiyah@tu.edu.ig

Peer Reviewer
Name

Prof Dr. Khamees Kh. Hasan

e-mail

kaljomaily@tu.edu.ig

Review
Committee
Approval

01/06/2023

Version Number

1.0

Relation With Other Modules

SV Ayl ol gall ao dBDaJI

Prerequisite module

None

Semester

Co-requisites module

None

Semester

Module Aims, Learning Outcomes, Indicative Contents and Brief Description

ke Cuog go baliyYl Olgizally @l g@5l5g dslyddl Balall Clua

Module Aims

Gyl Balodl LBl

and encoding.

1. Understand analog and digital communication techniques.
2. Learn data and pulse communication techniques.

Low pass sampling and Quantization as a random process.

3. Understand and analyze concepts of Analog Modulation schemes, AM, FM. PM,

4. Understand and analyze concepts digitization of signals via sampling, quantizing,

. To understand the concepts of Digital

. Evolve the concept of SNR in the presence of channel induced noise and study

Demodulation of analog modulated signals.

. Evolve the concept of quantization noise for sampled and encoded signals and

study the concepts of reconstruction from these samples at a receiver.
Modulation Technique, Baseband

transmission and Optimum Receiver.

Module Learning

Outcomes

On successful completion of the course students will be able to:
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LO5. Explain the principles of a communication Systems and ldentify its basic
elements.

LO6. Analyze baseband signals in time domain and in frequency domain.

LO7. Analyze and compute performance of AM modulation in the presence of noise
at the receiver.

LO8. Analyze and compute performance of FM and PM modulation in the presence
of noise at the receiver.

LO9. Understanding the effect of Noise on Communication Systems.

LO10. Applications of Sampling Theorem and quantization.

LO11. Understanding and Analyze Analog Pulse Modulation

LO12. Understanding and Analyze Pulse Code and delta Modulations.

LO13. Understanding and Analyze Digital formats and line coding.

LO14. Design and analyze Digital Modulation Techniques

LO15. Understanding the purpose of multiplexing techniques.

Indicative Contents

dyolin Yl b giseal|

Indicative contents include the following.
Part A: Analog Communication (30 Hours)

1. Introduction to Communication systems and its Block diagram, Review of Signal
and Systems, Review of Fourier transform and its properties. (8 hours)

2. Fundamental Concepts: Mode of Communication, SNR, Bandwidth, Rate of
Communication, Frequency and Wavelength. Baseband and Carrier
Communication, Modulation, Continuous Wave (CW) Modulation (4hours)

3. Basic Principles of Amplitude Modulation and Demodulation (8 hours)

4. Angle Modulation. Frequency Modulation (FM) and Phase Modulation (PM) (8
hours)

5. Noise in Communication System (2 hours)

Part B: Digital Communication (30 hours)

6. Sampling Theorem and quantization (4 hours)

7. Analog Pulse Modulation (APM), Pulse Amplitude (PAM), Pulse Width (PWM),
Pulse Position (PPM), Digital Pulse Modulation (DPM) (6 hours)

8. Pulse Code Modulation (PCM) and Delta Modulation (DM) (4 hours)

9. Digital formats and line coding. (4 Hours)

10.Digital Modulation Techniques: ASK. PSK and FSK (8 hours)

11.Multiplexing Techniques, Frequency Division Multiplexing (FDM) and Time
Division Multiplexing (TDM). (4 hours)

Course Description

This course aims to enable students to be familiar with fundamental concepts and
issues, to develop good understanding of basic analogue and digital communication
techniques, to perform simple analysis and assessment of system performance. From
a system engineering perspective, we will find that the developments and advances of
telecommunication technologies are closely related to those of electrical engineering
and computer engineering. For students who undertake studies in fields other than
electrical and telecommunications, this course will provide an in-depth overview of
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telecommunication field.

the fundamentals as well as modern techniques and systems in the

Learning and Teaching Strategies

oty el ol

) The teaching of the course is delivered through a combination of lectures, online
Strategies . .
lectures, tutorials, exercises, and laboratory work.
Student Workload (SWL)
CIlall gyl Jasell
Structured SWL (h/sem) Structured SWL (h/w)

123 8.2
dradl I Il latiall gl Josxdl bee gueanl Ul @lasiall gl Joel)
Unstructured SWL (h/sem) Unstructured SWL (h/w)

77 5.1
radll M Il laziall pe (sl Jael bee gl lal) latiall s (gubldl Joell
Total SWL (h/sem)

200
Jradl I CIal) ST oyl ool

Module Evaluation

dyeaaly )1 B3 L)) o

Time/Nu Relevant Learning
Weight (Marks) Week Due
mber Outcome

Quizzes ¢ Y-%(Y-) Y,6,9,12 LO# 1-9
Formative

Assignments ¢ 0% (0) Continuous | All LO
assessment

Lab. VY 10% (10) Continuous | AllLO
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Report VY 0% (0) Continuous | AllLO
ERTI T e Midterm Exam 2 hr 10% (10) 7 LO #1-5
assessment | rinal Exam 3hr 50% (50) 16 Al
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Material Covered
Week 1 Introduction to Communication systems and its Block diagram
Week 2 Review of Signal and Systems, Review of Fourier transform and its properties.
Fundamental Concepts: Mode of Communication, SNR, Bandwidth, Rate of Communication,
Week 3 Frequency and Wavelength. Baseband and Carrier Communication, Modulation, Continuous Wave
(CW) Modulation
Week 4 Basic Principles of Amplitude Modulation, AM DSB-SC Modulation, AM Demodulation: synchronous
or coherent detection, AM-Double-sideband large (Full) Carrier (AM-DSBFC),
AM Frequency Spectrum and Bandwidth and Sideband and Carrier Power,
Week 5
AM-Single-sideband (AM-SSB- Generation and Demodulation of SSB-SC Signals.
Week 6 | Angle Modulation. Frequency Modulation (FM)
Week 7 | Angle Modulation. Phase Modulation (PM)
Week 8 Noise in Communication System, Sampling Theorem and quantization
Week 9 | Sampling Theorem and quantization Continue ....
Week 10 Analog Pulse Modulation (APM), Pulse Amplitude (PAM), Pulse Width (PWM), Pulse Position (PPM),
Digital Pulse Modulation (DPM)
Week 11 | Pulse Code Modulation (PCM) and Delta Modulation (DM)
Week 12 | Digital formats and line coding.
Week 13 | Digital formats and line coding. Digital Modulation Techniques: ASK.
Week 14 | Digital Modulation Techniques: PSK and FSK
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Multiplexing Techniques, Frequency Division Multiplexing (FDM) and Time Division Multiplexing

Week 15
(TDM).
Week 16 | Final Exam
Delivery Plan (Weekly Lab. Syllabus)
Material Covered
Week 1 Basic Experiments: Adder and Multiplier
Week 2 Part 1- Amplitude Modulation and Demodulation — DSBFC
Week 3 Part 2- Amplitude Modulation and Demodulation - DSBSC
Week 4 Part 2- Amplitude Modulation and Demodulation - SSB
Week 5 Frequency Modulation and demodulation
Week 6 | Phase Modulation and demodulation
Week 7 Pulse Amplitude Modulation (PAM) and Demodulation of PAM
Week 8 | Time Division Multiplexing (TDM)
Week 9 | Pulse Code Modulation (PCM) and PCM Multiplexing
Week 10 | Delta Modulation (DM) and Demodulation of DM
Week 11 | Digital Modulation Techniques: ASK modulation and Demodulation of ASK
Week 12 | Frequency Shift Keying (FSK) and Demodulation of FSK
Week 13 | Optical Communication Techniques
Week 14 | Frequency Modulation and demodulation
Week 15 | Preparing for Final Exam
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Learning and Teaching Resources

u.u.:\).)..ﬁ‘j ‘oJ.:JJUQL,a.o

Available in the
Text .
Library?
An Introduction to Analog and Digital Communication, Simon
Required Texts Haykins, John Wiley India Pvt. Ltd., 2008, ISBN 978—81-265— Yes
3653-5.
Recommended Digital and Analog Communication Systems, 8th Edition by No
Texts L.W. Couch Il, Prentice Hall, 2013.
Websites https://cae.tu.edu.ig/ed/electronic-lectures.html
APPENDIX:
GRADING SCHEME
Syl lalases
Group Grade BERC:i Marks (%) Definition
A - Excellent el 90 - 100 Outstanding Performance
B - Very Good B Ve 80 -89 Above average with some errors
Success Group
C - Good RVES 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory Jowgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX - Fail sy Jgudn | (45-49) More work required but credit awarded
(0-49) F - Fail cwwly (0-44) Considerable amount of work required
Note:

NB Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone
"near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic

rounding outlined above.
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Module Information
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Module Title Transmission Lines and Antenna Module Delivery

Module Type Core Theory
O Lecture

Module Code TUSHEE3103 0 Lab
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ECTS Credits 4 L Tutorial
O Practical
SWL (hr/sem) 100 O Seminar
Module Level 3 Semester (s) offered 5
Administering . . . .
e T Electrical College | Engineering- Shirqat
Module Leader | Adnan Ali Abdullah e-mail
Module .
Leader’s Acad. | Assistant Lecturer MOdl_ll_e Le:ader S MSc
. Qualification
Title
Module Tutor Adnan Ali Abdullah e-mail
Peer Reviewer . . . . .
Ayad Atiyah Abdulkafi e-mail ayad atiyah@tu.edu.iq
Name
Review
Committee 01/06/2023 Version Number 1.0
Approval

Relation With Other Modules
SV Ayl Sl gl ae A8

Prerequisite module

None

Semester -

Co-requisites module

None

Semester -

Module Aims, Learning Outcomes, Indicative Contents and Brief Description

i Lo an LalinYl Olgisally eladll gL g Ayl Bkl Lol

1. Understand the concept of transmission lines and their importance, and

Module Aims

Gy 8oLl Colua]

determine the equivalent circuit of transmission lines, considering resistance,
inductance, capacitance, and conductance.

Learn the concept of phase velocity and its relationship with the propagation of
signals along transmission lines. Analyze the reflection coefficient and understand
its impact on signal integrity and power transmission.

Investigate standing wave phenomena and identify methods to measure and
mitigate wave reflections.

Utilize the Smith chart for impedance matching and analysis of transmission line
systems. Design and analyze quarter-wave transformers for impedance
transformation.

Understand the fundamental concepts and principles of antennas and Analyze the

properties and characteristics of the Hertz dipole antenna, including its radiation
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pattern and efficiency. Interpret and analyze field radiation patterns, including
their shape, directionality, and beamwidth. Calculate and analyze radiation power
density and intensity, and understand their relationship to antenna performance.

6. Differentiate between the near field and far field regions of antennas and

understand their respective characteristics and applications. Explain the concept
of antenna polarization and its impact on signal propagation and reception.

7. Study and analyze the half-wave dipole and quarter-wave dipole antennas,

including their properties, radiation patterns, and impedance characteristics.
Understand the principles and applications of phased array antennas, including
beamforming and electronic steering.

8. Explore the design and characteristics of helical antennas, including their axial

mode and ground plane effects. Study the principles and applications of parabolic
antennas, including their focusing properties and high-gain capabilities.
Understand the properties and applications of loop antennas, including their
resonance, radiation patterns, and compact design.

Module Learning
Outcomes

eyl 3Ll odal] olmyen

Transmission Lines (TLs)

On successful completion of the course students will be able to:

LO1. Understand the equivalent circuit of TLs and its components, including
resistance, inductance, capacitance, and conductance. Calculate the characteristic
impedance of TLs.

LO2. Explain the concept of phase velocity and analyze and interpret the reflection
coefficient

LO3. Identify and understand standing wave phenomena and employ techniques to
measure and mitigate wave reflections.

LO4. Utilize the Smith chart for impedance matching and analyze transmission line
systems.

LO5. Design and analyze quarter-wave transformers for impedance transformation.
Apply stub matching techniques to achieve impedance matching in transmission
line systems.

Antennas
On successful completion of the course students will be able to:

LO6. Understand the fundamental principles and concepts of antennas and their
role in wireless communication systems.

LO7. Analyze the characteristics and properties of the Hertz dipole antenna,
including its radiation pattern and efficiency. Interpret and analyze field radiation
patterns, understanding their shape, directionality, and beamwidth. Calculate and
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interpret radiation power density and intensity, and understand their significance
in antenna performance.

LO8. Differentiate between the near field and far field regions of antennas and
understand their respective characteristics and applications. Explain the concept
of antenna polarization and its impact on signal propagation and reception.

LO9. Analyze and interpret pattern width, including main lobe width and sidelobe
levels, understanding their importance in antenna performance. Study the
properties and characteristics of the half-wave dipole and quarter-wave dipole
antennas, including their radiation patterns and impedance.

LO10. Understand the principles and applications of phased array antennas,
including beamforming and electronic steering. Explore the design and
characteristics of helical antennas, including axial mode and ground plane effects.

LO11. Learnthe principles and applications of parabolic antennas, including focusing
properties and high-gain capabilities. Understand the properties and applications
of loop antennas, including resonance, radiation patterns, and compact design.

Indicative Contents

Aol Obgiall

Indicative contents include the following.
Part A: Transmission Lines (33 Hours)

1. Introduction to the equivalent circuit of TLs and its components, including
resistance, inductance, capacitance, and conductance. Calculate the characteristic
impedance of TLs (8 hours)

2. Fundamental concepts of phase velocity and analyze and interpret the reflection
coefficient (5 hours)

3. Principles of the Standing Wave phenomena (4 hours)

4. Smith chart for impedance matching and analyze transmission line systems. (8
hours)

5. Analyze quarter-wave transformers for impedance transformation. Apply stub
matching techniques to achieve impedance matching in transmission line
systems. (8 hours)

Part B: Antennas (26 hours)

6. The fundamental principles and concepts of antennas, Hertz dipole antenna (4
hours)

7.  Field radiation pattern, radiation power density and intensity (6 hours)

8. Near field-far field, Antenna polarization, Pattern width (6 Hours)

9. Half wave dipole, Quarter wave dipole (6 hours)

10. Phase array antenna, Helical antenna, Parabolic antenna, Loop antenna (6 hours)

Course Description

This course focuses on transmission lines. Students will study key concepts such as
equivalent circuit, characteristic impedance, phase velocity, reflection coefficient,
standing wave, Smith chart calculation, quarter-wave transformer, and stub matching.
By the end of the course, students will have a solid understanding of transmission
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lines and their importance in electronic communication systems. Students will explore
various topics, including antenna introduction, Hertz dipole, radiation patterns, power
density, near field-far field, polarization, pattern width, dipole types, phased array,
helical, parabolic, and loop antennas. Practical applications and design considerations
will be emphasized. By the end of the course, students will have a solid understanding
of antennas and the ability to design effective antenna systems for wireless
communication.

Learning and Teaching Strategies

‘o::.la.’d\j {o.\.z.’l.” O eS| Al

. The teaching of the course is delivered through a combination of lectures, online
Strategies . ,
lectures, tutorials, exercises.
Student Workload (SWL)
CJlall oyl Jasell

Structured SWL (h/sem) Structured SWL (h/w)

63 4.2
Jadll I el laziall guhudl Josxd! e gueanl Ul @lasiall gl Joell
Unstructured SWL (h/sem) Unstructured SWL (h/w)

37 2.4
Jadll I Il laziall e (sl Jasdl bee gl Clal) latiall e bl Jomell
Total SWL (h/sem)

100
Jeail) I35 IUall S gyl Jo|

Module Evaluation

dyeaaly )1 B3 L)) i

Time/Nu Relevant Learning
Weight (Marks) Week Due
mber Outcome
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Quizzes 4 20 % (20) 3,6,9,12 All LO
e Assighments 4 5% (5) Continuous | All LO
assessment |5, 0 10% (10) Continuous | All LO

Report 12 5% (5) Continuous | All LO
Bt Midterm Exam 2 hr 10% (10) 7 LO#1-5
assessment | oo Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Material Covered
Week 1 Introduction to Transmission lines and their equivalent circuits.
Week 2 Transmission lines components, including resistance, inductance, capacitance, and conductance.
Calculate the characteristic impedance of TLs.
Week 3 Fundamental concepts of phase velocity and analyze and interpret the reflection coefficient.
Week 4 Fundamental concepts of phase velocity and analyze and interpret the reflection coefficient.
(cont.)
Week 5 | Identify and Studying the standing wave phenomena.
Smith chart for impedance matching and analyze transmission line systems.
Week 6
Week 7 | Analyze quarter-wave transformers for impedance transformation. Apply stub matching
techniques to achieve impedance matching in transmission line systems.
Week 8 | The fundamental principles and concepts of antennas, Hertz dipole antenna.
Week 9 Field radiation pattern, radiation power density and intensity.
Week 10 | Field radiation pattern, radiation power density and intensity. (cont.)
Week 11 | Near field-far field, Antenna polarization, Pattern width.
Week 12 | Near field-far field, Antenna polarization, Pattern width. (cont.)
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Week 13 | Half wave dipole, Quarter wave.
Week 14 | Phase array antenna, Helical antenna, Parabolic antenna, Loop antenna.
Week 15 | Preparing for Final Exam
Week 16 | Final Exam
Learning and Teaching Resources
w).ullg ‘nla.ﬁ\ J.)L,a.o
Available in the
Text )
Library?
Required Texts Yes
Recommended
No
Texts
Websites
APPENDIX:
GRADING SCHEME
lamylll Jabaseo
Group Grade BERC:i Marks (%) Definition
A - Excellent el 90 - 100 Outstanding Performance
B - Very Good [SERVES 80 -89 Above average with some errors
Success Group
C - Good RVES 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory Jowgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgsdo 50-59 Work meets minimum criteria
Fail Group FX - Fail iy Jeade | (45-49) More work required but credit awarded
(0-49) F - Fail )y (0-44) Considerable amount of work required
Note:
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Relation With Other Modules
&3 )l Sl gall ao A8

Prerequisite module

None Semester -

Co-requisites module

None Semester -

Module Aims, Learning Outcomes, Indicative Contents and Brief Description

kB (o9 an alinYl Olgially elatll gl g Ayl Bkl Lol

Module Aims

duwolyd) Balel LBl

Computer Networks Introduction

1. Gain a foundational understanding of computer networks.
2. Identify the key components and devices used in networks.
0OSl and TCP/IP Models and Data Flow

3. Understand how data flows in a network using the OSI and TCP/IP models.
4. Explain the functions and protocols associated with each layer.
Physical Layer and Media

5. Explore the Physical Layer and its role in network communication.
6. Learn about different transmission media and their characteristics.
Data Link Layer

7. Understand the Data Link Layer and its protocols.
8. Analyze error detection and correction mechanisms in this layer.
Wired LANSs: Ethernet

9. Explore Ethernet as a wired LAN technology.
10.Understand Ethernet frame structure and addressing.
Wireless LANs

11.Learn about wireless LAN technologies and their features.
12.Understand the challenges and security considerations in wireless networks.
Connecting LANs, Backbone Networks, and VLANs

13.Explore methods to connect LANs and form larger networks.
14.Understand the concept and benefits of Virtual LANs (VLANSs).
Network Layer: Logical Addressing

15.Gain knowledge of logical addressing and subnetting.
16.Understand different addressing schemes used in networks.
Network Layer: Internet Protocol

17.Explore the Internet Protocol (IP) and its role in the Network Layer.
18.Learn about IP addressing, subnetting, and routing principles.
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Module Learning
Outcomes

duwhyd! Bolel) @ladl Ol y5en

On successful completion of the course students will be able to:

LO1. Define the concept of computer networks Identify the key components and
devices used in computer networks.

LO2. Understand the OSI and TCP/IP models and their layered architectures.
Describe the functions and protocols associated with each layer in the OSI and
TCP/IP models. To understand how data flows through a network using the OSI and
TCP/IP models.

LO3. Explain the purpose and characteristics of the Physical Layer in network
communication. Identify and compare different types of transmission media used
in computer networks. Analyze the encoding, signaling, and modulation techniques
used in the Physical Layer.

LO4. Describe the functions and responsibilities of the Data Link Layer in network
communication. Identify different data link protocols and their applications in
computer networks. Analyze the error detection and correction mechanisms used
in the Data Link Layer.

LO5. Understand the fundamentals of Ethernet as a wired LAN technology. Explain
the structure and operation of Ethernet frames. Demonstrate the ability to
configure and troubleshoot Ethernet networks.

LO6. Explainthe principles and characteristics of wireless LAN technologies. Identify
different types of wireless LAN standards and their applications. Evaluate the
security considerations and challenges in wireless LANs.

LO7. Understand the concepts of connecting LANs to form larger networks.
Describe the role of backbone networks in connecting LANs. Explain the concept
and benefits of Virtual LANs (VLANs) in network design and management.

LO8. Describe the purpose and principles of logical addressing in the Network Layer.
Demonstrate the ability to perform subnetting and address allocation. Evaluate
different addressing schemes used in computer networks.

LO9. Understand the role of the Network Layer in the Internet Protocol (IP) suite.
Explain the functions and mechanisms of IP addressing, subnetting, and routing.
Analyze the operation and features of IP-based networks.

Indicative Contents

dyolinyYl wbgiall

1. Computer Networks Introduction (3 hrs)
2. Physical Layer and Media. (3 hours)

3. Data Link Layer. (3 hours)
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4. Wired LANs: Ethernet. (3 hours)

5. Wireless LANSs (3 hours)

-Seminar (2 hours)

6. Connecting LANs, Backbone Networks, and VLANs. (4 hours)
7. Network Layer: Logical Addressing (3 hours)

8. Network Layer: Internet Protocol (4 hours)

-Seminar (2 hours)

Course Description

This comprehensive course on computer networks fundamentals provides an
introduction to key concepts, protocols, and technologies. Students will gain a solid
understanding of how data flows in a network using the OSI and TCP/IP models. They
will explore the layers of these models, associated protocols, and learn to ensure
efficient and reliable communication. Topics covered include the Physical Layer and
Media, Data Link Layer, Wired LANs (Ethernet), Wireless LANs, connecting LANs,
backbone networks, and Virtual LANs (VLANs), as well as the Network Layer
addressing and Internet Protocol. Through practical exercises and theoretical
knowledge, students will develop the skills necessary to design, configure, and
troubleshoot computer networks, preparing them for careers in network
administration, cybersecurity, and related fields.

Learning and Teaching Strategies

Sl The teaching of the cours.e is delivered through a combination of lectures, online
lectures, homework, seminars and exercises.
Student Workload (SWL)
el gyl Jazell
Structured SWL (h/sem) Structured SWL (h/w)
Jraidl I3 Il @laziall guhdll Jasdl 48 e gasl Ul elaziall gl Jasdl 32
Unstructured SWL (h/sem) Unstructured SWL (h/w)
Jradl! I Il olatiall pé (guall Jossl 102 e el CUall @latiall 2 oyl Jandl o8
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Total SWL (h/sem)
o)) I3l IUall S gyl Jos

150

Module Evaluation

IIRURTON PO

Time/Nu . Relevant Learning
Weight (Marks) Week Due
mber Outcome

Quizzes 4 20 % (20) 3,6,9,12 All LO
BT e Assignments 4 5% (5) Continuous | All LO
assessment | go 6 10% (10) Continuous | All LO

Report 12 5% (5) Continuous | All LO
ST e Midterm Exam 2 hr 10% (10) 7 LO#1-5
assessment | rinal Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
S 5yl & 5..«.«:}’\ CL@.:.A.H
Material Covered

Week 1 Computer Networks Introduction, OSI and TCP/IP Models and Data Flow.
Week 2 | The Physical Layer and its role in network communication.
Week 3 | Transmission media and their characteristics. -Understand the Data Link Layer and its protocols.
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Week 4 Seminar.

Week 5

Explore Ethernet as a wired LAN technology.

-Understand Ethernet frame structure and addressing.

Week 6 Understand Ethernet frame structure and addressing.

Week 7 | -Learn about wireless LAN technologies and their features.

Week 8 | -Understand the challenges and security considerations in wireless networks.

Week 9

seminar

Week 10 | Understand the concept and benefits of Virtual LANs

Week 11 | Gain knowledge of logical addressing and subnetting

Week 12 | Understand different addressing schemes used in networks.

Week 13 | Explore the Internet Protocol (IP) and its role in the Network Layer.

Week 14 | Learn about IP addressing, subnetting, and routing principles.

Week 15

Seminar

Week 16 | Final Exam

Learning and Teaching Resources

oilly ol y3bae

Available in the

Text
Library?
TCP IP Protocol Suite -McGraw-Hill Higher Education, b
Required Texts & y No
Behrouz A. Forouzan
Recommended Kurose, K. R. (2017). Computer Networking: A Top-Down No
Texts Approach by James. Kurose, Keith W. Ross.—, 601.
Websites https://www.networkcomputing.com
APPENDIX:
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GRADING SCHEME

Oyl balaxe

Group Grade el Marks (%) Definition

A - Excellent Jlal 90 - 100 Outstanding Performance

B - Very Good [SENVES 80 -89 Above average with some errors
Success Group

C - Good RVES 70-79 Sound work with notable errors
(50 - 100)

D - Satisfactory Jowgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgutn 50-59 Work meets minimum criteria
Fail Group FX - Fail b Jesde | (45-49) More work required but credit awarded
(0-49) F - Fail cwly (0-44) Considerable amount of work required
Note:

NB Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone
"near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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Departments of Engineering collage

S |

<

T\

L34 =] 4 @ d\_a

@L ﬂ—@-]

NGH\ ERIN

J[ lj‘;\_zgérk i‘lj]].b

G COLLEGE - LSHMQAT

123




MODULE DESCRIPTOR

Loy ) Baledl Cigog

Module Information
oy ) Boledl Lo ghas

Module Title Electrical Machines Il ( AC) Module Delivery
Module Type Core Theory
OLecture
Module Code TUSHEE3200 Lab
ECTS Credits 8 [ Tutorial
O Practical
SWL (hr/sem) 200 OSeminar
Module Level 3 Semester (s) offered 6
Administering . . . .

P e Electrical College | Engineering- Shirgat
Module Leader | Kamil J. Ali e-mail kmil.ali78@tu.edu.iq
Module ,

Leader’s Acad. | Assistant Professor MOd'_Jl.e Le.ader S MSc.

. Qualification

Title
Module Tutor | Kamil]. Ali e-mail kmil.ali78@tu.edu.ig
Peer Reviewer . . . I .

Kamil J. Ali e-mail kmil.ali78@tu.edu.iq

Name

Review

Committee 01/06/2023 Version Number 1.0

Approval

Relation With Other Modules
3 daulyll sl gall o A8l
Prerequisite module None Semester -
Co-requisites module None Semester -
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Module Aims, Learning Outcomes, Indicative Contents and Brief Description

ke Lo ge bty Olgially @ladl g5l dalydl Balall laa

8. Understand principle operation of A.C electrical machines.
9. Learn general rules for A.C. armature winding.

Module Aims 10.Learn construction of A.C. machines.

. 11.Learn calculation E.M.F. in armature winding.

fl bl Bl B 12.Knowledge three phase induction motor characteristics.

13. Knowledge three phase induction motor starting.

14.To understand speed control of three phase induction motors.
15.Understand single phase induction motor.

16.Learn principle operation of synchronous machines.

On successful completion of the course students will be able to understand:

LO16. Armature winding, E.M.F. in armature, rotating magnetic field calculation
synchronous speed in induction motors.

LO17. Principle operation of three phase induction motor .

Module Learning LO18. Characteristics and performance of three phase induction motor.

Outcomes LO19. Principle operation of single phase motor.

LO20. Principle operation of alternators.

LO21. Analyze sharing load two alternators.

LO22. Analyze Characteristics and performance of alternators.

LO23. Analyze voltage regulation of alternator.

eyl Bleld ehal] olomyen

LO24. Principle operation of electrical transformers.
LO25. Employment of synchronous motor.
LO26. Making synchronous motor self starting.

Indicative contents include the following.
Part A: armature winding and induction motors (45 Hours)
12.Introduction, armature winding , E.M.F in armature, rotating magnetic field,
principle operation of induction motors. (16 hours)
13.Construction of A.C. machines.(4hours)
14.Characteristics, starting, braking and speed control of three phase induction
motors (20 hours)

15.Principle operation of single phase induction motors (5 hours)
Indicative Contents

dyolinyl wlgiseal!

Part B: Synchronous machines. (45 hours)
16.Construction and winding of alternators (10 hours)
17.Determination of voltage regulation. (10 hours)
18.Parallel operation of alternator.(6 hours)
19.Methods of synchronization.(4 hours)
20.Principle operation of synchronous motors. (10 Hours)
21.Effect of changing field excitation on power factor. (5 hours)
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The A.C. Machines module provides you with a detailed understanding of how
alternators, induction motor and synchronous motors work, from theoretical
concepts through to the design of practical alternators and motors. This module will
introduce the fundamentals of principle operation of A.C. machines. Specifically, the
module elaborates on fundamentals of three phase induction motor, single phase
L induction motor, synchronous generators and synchronous motor and begins to
(ERIGEL IRy o introduce detail characteristics, performance of each machine and, towards the end
of the module highlighting the reasons A.C. machines importance. Students are
introduced to current standard induction machines as well as the benefits
synchronous generator can provide. A laboratory element provides students with
hands-on and practical understanding in this field and expands the understanding of
its applicability to real-world problems.

Learning and Teaching Strategies

oalatlly @t bzl ol

. The teaching of the course is delivered through a combination of lectures, online
Strategies . .
lectures, tutorials, exercises, and laboratory work.
Student Workload (SWL)
el gyl Josd!
Structured SWL (h/sem) Structured SWL (h/w)

123 8.2
el I CIlal) alasiall guhyll! Jo L gl Al eliaziall gyl Jassll
Unstructured SWL (h/sem) Unstructured SWL (h/w)

77 5.1
Jradl M Il elaziall e (oebyl Jasdl Lee gl Jlall plaiiall p& (gl Josull
Total SWL (h/sem)

200
il I Clall S bl Jazxd!
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Module Evaluation

Time/Nu . Relevant Learning
Weight (Marks) Week Due
mber Outcome

Quizzes ¢ Y% (Y-) ¥,6,9,12 | AllLO
e Assighments ¢ 0% (0) Continuous | All LO
assessment ). VY 10% (10) Continuous | All LO

Report VY 0% (0) Continuous | All LO
e Midterm Exam 2 hr 10% (10) 7 LO#1-5
assessment | rinal Exam 3hr 50% (50) 16 Al
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Sl £ 90 zlgiall
Material Covered
Week 1 | Three phase induction motor ,Construction ,cage and wound rotor types
Week 2 | principles of operation ,Equivalent circuit circle diagram
Week 3 | torque / speed characteristics .starting torque and maximum torque
Week 4 | .speed control, rating and application. testing and efficiency
Week 5 | Single phase induction motor ,Construction type of single phase motor
Week 6 | equivalent circuit ,torque / speed characteristics
Week 7 | different method of starting ,typical application
Week 8 | Synchronous machine : Construction ,salient and non salient pole types
Week 9 | E.M.F. equation ,windings , chording and distribution factors
Week 10 | armature reaction phasor diagram for salient and non salient pole generators, Voltage regulation
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Week 11

parallel operation of synchronous generators

Week 12 | synchronous motor :  Operating ,equivalent circuit.
Week 13 | Efficiency and all of transformers and all day efficiency of transformers
Week 14 | synchronous motor phasor diagram , power factor control
Week 15 | torque angle characteristics of synchronous motor , synchronous motor starting
Week 16 | Final Exam
Delivery Plan (Weekly Lab. Syllabus)
Material Covered

Week 1 Three phase induction motor no load test

Week 2 Three phase induction motor load test

Week 3 Three phase induction motor starting methods (star-delta).

Week 4 Three phase induction motor speed control by changing poles.

Week 5 Single phase induction motor split phase.

Week 6 Single phase induction motor capacitive phase.

Week 7 | The universal motor

Week 8 Measurement of armature resistance in alternator.

Week 9 | Three phase synchronous generator open circuit.

Week 10 | Three phase synchronous generator short circuit

Week 11 | Three phase synchronous generator load test.

Week 12 | Three phase synchronous motors no load test.

Week 13 | Three phase synchronous motors no load test
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Week 14 | Operation three phase synchronous motors with difference excitation.

Week 15 | Preparing for Final Exam

Learning and Teaching Resources

oeddly @laddl Hobao

Text Avail.able in the
Library?
A.C. Machines/
Required Texts Dr.Basil Saied,Dr.Diyaa Ali Yes
Recommended Principle of Electrical machines ROHIT MEHTA 3" Edn. No
Texts Rev. 2003 ISBN:81-219-0594-X
Websites https://cae.tu.edu.iq/ed/electronic-lectures.html
APPENDIX:
GRADING SCHEME
Oyl alaxo
Group Grade BERC:i Marks (%) Definition
A - Excellent Sl 90 - 100 Outstanding Performance
Success Group B - Very Good B geve 80 -89 Above average with some errors
(50 - 100) C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory Jawgie 60 - 69 Fair but with major shortcomings
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E - Sufficient Jgutn 50 -59 Work meets minimum criteria
Fail Group FX — Fail i Jgude | (45-49) More work required but credit awarded
(0-49) F - Fail wwly (0-44) Considerable amount of work required
Note:

NB Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone
"near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.

1
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TU - ENGINEERING COLLEGE - ALSHIRQAT
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MODULE DESCRIPTOR

Loy ) Baledl Cigog

Module Information
Loyl 8Ll ol glas

Module Title Electronic 11 Module Delivery
Module Type Core Theory
Module Code TUSHEE3201 Lecture
Lab
ECTS Credits 8 Tutorial
— O Practical
O Seminar
(hr./sem.) 200
Module Level 3 Semester (s) offered 6
Administering Electrical . . .
P e Engineering College | Engineering- Shirgat
Module Asst Prof Dr. Khamees Kh. Hasan | e-mail kaljomaily@tu.edu.ig
Leader
M(?dule Leader’s Acad. Assistant Professor MOdl:ll'e Le.ader s PhD
Title Qualification

Module Tutor | Asst Prof Dr. Khamees Kh. Hasan | e-mail kaljomaily@tu.edu.ig

Peer Reviewer Name None e-mail None
Revi .
eview Committee 01/06/2023 Version Number | 1.0
Approval

Relation With Other Modules
3! Ayl sl gall o A8l

Prerequisite module

TUSHEE2101 Semester

Co-requisites module

None Semester
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Module Aims, Learning Outcomes, Indicative Contents and Brief Description

ke Lo ge bty Olgially @ladl g5l dalydl Balall laa

Module Aims

dwoydl 3okl LBl

In this course, students learn Frequency response of small signal models of B]T,
FET, and various amplifier configurations, Frequency response concepts,
Transistor at high frequency, Multistage and FET amplifier at low and high
frequency, Feedback concepts, types, effects. Feedback topologies. Feedback
analysis; series, shunt, stability and response of feedback amplifier, Operational
amplifier design, characteristics and structure. Difference amplifier (dc and ac
analysis). DC level shifting stage, Inverting and non-inverting amplifiers.
Integrators, differentiator, adder, subtractor, comparator, precision diode
rectifier. Filter concepts, types, and design. Oscillator concepts and design. Power
amplifiers types and design. IC biasing design. IC fabrication process.

Module Learning
Outcomes

duwyd] Bolel) @add) Ol yen

LO1. Study the frequency response characteristics.

LO2. Demonstrate knowledge of amplifier frequency response.
LO3. Interpret and analyze feedback amplifier.

LOA4. Learn designing operational amplifier.

LO5. Knowledge operational amplifier applications.

LO6. Study the active filters design.

LO7. Demonstrate knowledge of oscillator design.

LO8. Interpret and analyze power amplifiers.

LO9. Learn designing integrated circuit design.

LO10. Knowledge integrated circuit fabrication.

Indicative Contents

Aol wlgiseal!

Indicative content includes the following.

Part A: Analog Electronics (50 Hours)

Frequency response characteristics (10 hrs)
Amplifier frequency response (10 hrs)
Feedback Amplifier (10 hrs)

Operational amplifier design (10 hrs)
Operational amplifier applications ((10 hrs).
Part B: Analog Electronics Applications (40 Hours)

Active filters (8 hrs).

Oscillator (8 hrs).

Power amplifiers (8 hrs).

Integrated circuit design (8 hrs).
Integrated circuit fabrication (8 hrs).

Course Description

This course also aims to establish fundamental knowledge of active filter, Filter
concepts, types. Filter approximations, active RC filter design. Ladder design,
Oscillator concepts, types. RC and LC oscillator, crystal oscillator. Power
amplifiers types. Class A, class B, class AB and push-pull amplifiers. current
mirror, current repeater. Wilder current sources. Bipolar technology RTL, DTL,
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TTL, IC fabrication process, IC components (transistor, capacitor), phase looked
loop PLL.

Learning and Teaching Strategies

W‘j ﬁla.ﬁ‘ C)W‘j&.w\

) The teaching of the course is delivered through a combination of lectures, online
Strategies . .
lectures, tutorials, exercises, and laboratory work.

Student Workload (SWL)

al) oyl Joss)

Structured SWL (h/sem) Structured SWL (h/w)
123 8.2
dradl I Il laziall gl Josxll bee gueanl Ul @lasiall gl Joel)

Unstructured SWL (h/sem) Unstructured SWL (h/w)
77 5.1
dradll M Il laziall pe (gubyl Jadl bee gl lal) latiall s (gubldl Joell

Total SWL (h/sem)
il I CIlall S bl Jazxdl

200

Module Evaluation

Time :
Rel tL
Weight (Marks) Week Due elevant Learning
(hr.) Outcome

Quizzes 2 15% (10) 5,7,11,14 LO #1,2,3,4and 5
Formative = enments 6 10% (18) 5,7,9,10,13,15 | LO #1, 2,3,4, and5
assessment

lab 3 15% (12) Continuous
Summative Midterm Exam 2 10% (10) 8 LO # 1-5
assessment | pina) Exam 3 50% (50) 16 All

[
Total assessment 100% (100
Marks)
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Delivery Plan (Weekly Syllabus)

Material Covered

Week 1 Frequency response of small signal models of of BJT's and JFET's.

Week 2 Frequency response concepts, transistor at low and high frequency.

Week 3 Multistage and FET amplifier at low and high frequency. Negative feedback cuncept

Week 4 Feedback analysis; series, shunt, stability and response of feedback amplifier.

Week 5 Operational amplifier design, characteristics and structure. Difference amplifier (dc and ac analysis).

Week 6 IC biasing design, current mirror, Wilder current sources. Inverting and non-inverting amplifiers.

Week 7 Integrators, differentiator. Adder, subtractor. Comparator, Analog computer.

Week 8 Midterm exam

Week 9 Filter concepts, types. Filter approximations.

Week 10 | Active RC filter design. Sallen Key Filter

Week 11 | Oscillator concepts, types. RC and LC oscillator.

Week 12 | crystal oscillator. 555 Timer, VCO and phase looked loop PLL.

Week 13 | power amplifiers types. Class A. Power amplifiers types. Class B.

Week 14 | power amplifier class AB and push-pull amplifiers. Class C and D. Power amplifiers

Week 15 | Bjpolar technology RTL, DTL, TTL.

Week 16 | Final Exam

Delivery Plan (Weekly Lab. Syllabus)

Material Covered

Week 1 | Lab 1: Amplifier Frequency response
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Week 2 | Lab 2: Negative Feedback amplifier

Week 3 | Lab 3: Operational amplifier Applications

Week 4 | Lab 4: Active filter design

Week 5 | Lab 5: Oscilators, 555 application

Week 6 | Lab 6: PLL and VCO design

Week 7 Lab 7: Final tests

Learning and Teaching Resources

oyl il Hobas

Text Available in the
Library?
“Electronic Devices and Circuit Theory” by Robert L.
Boylestad and Louis Nashelsky, 11th ed. Taylor &
Required Texts Francis, 2013, ISBN-10: 0-13-262226-2, ISBN-13: 978- Yes
0-13-262226-4.
“Integrated Electronics” by Jacob Millman ,Christos
REe I eied Halkias , Chetan Parikh, 2nd ed, 2017, ISBN-10:
Texts 9780070151420, ISBN-13: 978-0070151420. Yes
https://www.elsys-design.com/en/analog-electronic-engineer/
Websites
https://cae.tu.edu.ig/ed/electronic-lectures.html
APPENDIX:
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GRADING SCHEME

Oyl lalaxe

Group Grade el Marks (%) Definition

A — Excellent Jlal 90 - 100 Outstanding Performance

B - Very Good [SENVES 80 -89 Above average with some errors
Success Group

C - Good RVES 70-79 Sound work with notable errors
(50 - 100)

D - Satisfactory Jowgio 60 - 69 Fair but with major shortcomings

E — Sufficient Jgutn 50-59 Work meets minimum criteria
Fail Group FX - Fail iy Jgudn | (45-49) More work required but credit awarded
(0-49) F - Fail cwly (0-44) Considerable amount of work required
Note:

NB Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone
"near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.

Scientific Research - Iraq

University of Tikrit

Ministry of Higher Education and

College of Engineering-Shirqat

Departments of Engineering collage
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MODULE DESCRIPTOR
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Module Information
Laly 1 B3l ologlas

Module Title Microprocessor Engineering Module Delivery
Module Type Core X Theory
X Lecture
Module Code TUSHEE3202 X Lab
. X Tutorial

ECTS Credits 8 O Practical
SWL (hr/sem) 200 [JSeminar
Module Level 3 Semester (s) offered 6
Administering . . . .

Department Electrical College | Engineering- Shirqat
Module Leader | Adnan Ali Abdullah e-mail adnan.ali23@tu.edu.ig
Module .

Leader’s Acad. | Assistant Lecturer MOdl.ll.e Le:ader S MSc

. Qualification

Title
Module Tutor Adnan Ali Abdullah e-mail adnan.ali2Z3@tu.edu.iq
Peer Reviewer . ) . . .

Ayad Atiyah Abdulkafi e-mail | ayad aiyah@tu.edu.ig

Name

Review

Committee 01/06/2023 Version Number 1.0

Approval

Relation With Other Modules

&3V )l Sl gall ao A8l

Prerequisite module

None

Semester

Co-requisites module

None

Semester

Module Aims, Learning Outcomes, Indicative Contents and Brief Description

i (o9 an alinYl Olgisally elatdl g5l Ayl Bkl Lol

Module Aims

Gy 8oLl Colua]

the main components and functions of a computer system.

1. Provides a broad understanding of microprocessors and computer systems. Covers

2. Focuses on the evolution of Intel microprocessors, with emphasis on the 8086
microprocessor. Explores the internal architecture, registers, physical address
generation, and addressing modes specific to the 8086 microprocessor. Introduces
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the concept of unsigned and signed integer numbers.

3. Examines the instruction set of the 8086 microprocessor.

4. Covers data transfer, arithmetic and logic, shift and rotate, flag control, compare,
jump, loop, stack, string, subroutines, 1/O, and miscellaneous instructions.
Discusses the functionalities and usage of each instruction.

5. Aims to teach the conversion of assembly language instructions to machine code.
Covers pin-configuration and interface signals for both minimum-mode and
maximum-mode configurations.

6. Focuses on understanding the bus cycle and time states in a microprocessor
system. Explores memory read and write bus cycles and the input/output interface.

7. Aims to provide knowledge about different types of memory units, including RAM
and ROM. Covers memory address decoding and address decoding circuits, with a
specific focus on memory interfacing for 16-bit microprocessors.

Module Learning
Outcomes

duwhyd! Bolel) @ladl Ol y5en

On successful completion of the course students will be able to:

LO1. Understand the main structural components of a computer system. Trace the
evolution of Intel microprocessors. Describe the internal architecture and registers
of the 8086 microprocessor. Explain the process of physical address generation.

LO2. Identify and apply the various addressing modes of the 8086 microprocessor.
Differentiate between unsigned and signed integer numbers.

LO3. Demonstrate the ability to perform data transfer instructions.

LO4. Apply arithmetic and logic instructions for mathematical and logical operations.
Utilize shift and rotate instructions to manipulate data bits. Manage flags using flag
control instructions

LO5. Implement subroutines using subroutine instructions.

LO6. Perform input/output operations using IN/OUT instructions. Apply
miscellaneous instructions for various operations and functionalities.

LO7. Convert assembly language instructions to machine code. Understand pin
configurations for microprocessors. ldentify and interpret minimum-mode and
maximum-mode interface signals.

LO8. Understand the concept of bus cycle and its time states. Perform memory read
and write bus cycles. Interface with input/output devices effectively.

LO9. Understand the functioning of RAM (Random Access Memory) and ROM (Read
Only Memory).

LO10. Implement memory address decoding.

LO11. Design and analyze address decoding circuits. Interface 16-bit microprocessors
with memory effectively.

Indicative Contents

dolinyYl wbgiall

Indicative contents include the following.

1. Introduction to Main Structural Component of a Computer System, Evolution of
Intel Microprocessor, Internal Architecture of 8086uP, Internal Registers of
8086uP. (10 hours)

2. Addressing Modes of 8086uP, Unsigned and Signed Integer Numbers (10 hours)
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3. Data Transfer Instructions, Arithmetic and Logic Instructions, Shift and Rotate
Instructions, Flag Control Instructions (12 hours)

4. Compare Instructions, Jump Instructions, Loop Instructions, Stack Instructions,
Strings Instructions, (10 hours)

5. Subroutines Instructions, Input / Output (IN / OUT) Instructions, Miscellaneous
Instructions (8 hours)

6. Converting Assembly Language Instructions to Machine Code, Pin-configuration,
Minimum-Mode Interface Signals, Maximum-Mode Interface. (15 hours)

7. Bus Cycle and Time States, Memory Read and write Bus Cycles, Input /Output
Interface. (10 hours)

8. RAM (Random Access Memory), ROM (Read Only Memory), Memory Address
Decoding, Address Decoding Circuits, 16-bit Microprocessors Memory
Interfacing. (15 hours)

Course Description

This course provides a foundation in microprocessors and computer systems.
Students will gain an understanding of the main structural components of a computer
system, the evolution of Intel microprocessors, and the internal architecture and
registers of the 8086 microprocessor. They will learn about physical address
generation, addressing modes, and the distinction between unsigned and signed
integer numbers. The course also covers the instruction set of the 8086
microprocessor, including data transfer, arithmetic and logic operations, program
flow control, stack management, string manipulation, and input/output operations.
Students will explore assembly language, converting instructions to machine code,
and understanding interface signals. Additionally, they will study system clock and bus
cycles, memory units such as RAM and ROM, and effective memory interfacing
techniques. By the end of the course, students will have the necessary knowledge and
skills to work with microprocessors and computer systems confidently.

Learning and Teaching Strategies

oalatlly sl bzl Aol

. The teaching of the course is delivered through a combination of lectures, online
Strategies . .
lectures, tutorials, exercises, and laboratory work.
Student Workload (SWL)
Jlall oyl Jasell
Structured SWL (h/sem) Structured SWL (h/w)
123 8.2
il I Gl lazial (gwhyll Jood! e gueael Ul @lasiall gl Joell
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Unstructured SWL (h/sem) Unstructured SWL (h/w)

77 5.1
Jadll I el elaziall e (geb) Jadl b gl (JUal) latiall e byl Josnll
Total SWL (h/sem)

200

ol I35 CIal) S glyad! S

Module Evaluation

eaoly 1 8Ll ouis

Time/Nu Relevant Learning
Weight (Marks) Week Due
mber Outcome

Quizzes 4 20 % (20) 3,6,9,12 AllLO
ERIEa Assignments 4 5% (5) Continuous | All LO
TR Ay 12 10% (10) Continuous | All LO

Report 12 5% (5) Continuous | All LO
SRt Midterm Exam 2 hr 10% (10) 7 LO#1-5
assessment | rinal Exam 3hr 50% (50) 16 Al
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
S 5yl & 5'."‘“3" CL@.@J\
Material Covered

Week 1 Introduction to Main Structural Component of a Computer System, Evolution of Intel

Microprocessor.

Week 2 Internal Architecture of 8086uP, Internal Registers of 8086uP.

Week 3 | Addressing Modes of 8086uP.
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Week 4

Unsigned and Signed Integer Numbers. Data Transfer Instructions.

Week 5 Arithmetic and Logic Instructions, Shift and Rotate Instructions,
Week 6 Flag Control Instructions. Compare Instructions, Jump Instructions,
Week 7 Loop Instructions, Stack Instructions, Strings Instructions.
Week 8 Subroutines Instructions, Input / Output (IN / OUT) Instructions, Miscellaneous Instructions.
Week 9 Converting Assembly Language Instructions to Machine Code, Pin-configuration, Minimum-Mode
Interface Signals, Maximum-Mode Interface.
Week 10 Converting Assembly Language Instructions to Machine Code, Pin-configuration, Minimum-
Mode Interface Signals, Maximum-Mode Interface.(cont.)
Week 11 | Bus Cycle and Time States, Memory Read and write Bus Cycles, Input /Output Interface.
Week 12 | RAM (Random Access Memory), ROM (Read Only Memory),
Week 13 | Memory Address Decoding, Address Decoding Circuits, 16-bit Microprocessors Interfacing
Week 14 Memory Address Decoding, Address Decoding Circuits, 16-bit Microprocessors Memory Interfacing.
(cont.)
Week 15 | Preparing for Final Exam
Week 16 | Final Exam
Delivery Plan (Weekly Lab. Syllabus)
Material Covered
Familiarization with the components of a computer system. Hands-on exploration of the internal
Week 1 architecture of 8086 microprocessors. Practical exercises on working with internal registers of 8086
microprocessor.
Week 2 Implementing programs that involve different addressing modes.
Week 3 Practical exercises on working with unsigned and signed integer numbers.
Week 4 Performing data transfer operations using different instructions.
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Implementing arithmetic and logical operations using appropriate instructions. Understanding the
Week 5
shift and rotate instructions and their applications.
Week 6 Hands-on exercises for manipulating and controlling flags using flag control instructions.
Week 7 | Writing programs that utilize loop instructions for repetitive operations.
Week 8 Hands-on exercises on input/output operations using IN/OUT instructions.
Week 9 Studying bus cycles and time states in the microprocessor. Practical exercises.
Week 10 | Implementing input/output interfaces and conducting related experiments.
Week 11 | Practical experiments involving RAM and ROM operations.
Week 12 | Implementing memory interfacing techniques for 16-bit microprocessors.
Week 13 | Hands-on exercises on designing and testing address decoding circuits.
Can be used for project work or additional laboratory activities related to the previous topics to
Week 14
reinforce the learning outcomes.
Week 15 | Final Exam.
Learning and Teaching Resources
uu:g)d.ﬁb P.laﬂ\)&l,,m
Available in the
Text )
Library?
The 8088 and 8086 Microprocessors: Programming,
Required Texts Interfacing, Software, Hardware, and Applications Yes
by Walter A. Triebel
R ded Uffenbeck, John. Microcomputers and microprocessors: the
T‘(:;(t)smmen ¢ 8080, 8085, and Z-80 programming, interfacing, and No
troubleshooting. Prentice-Hall, Inc., 1991.
Websites https://micropython.or
APPENDIX:

GRADING SCHEME
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Syl lases

Group Grade BERC:i Marks (%) Definition

A - Excellent Sl 90 - 100 Outstanding Performance

B - Very Good B geve 80 -89 Above average with some errors
Success Group

C - Good RVES 70-79 Sound work with notable errors
(50 - 100)

D - Satisfactory Jawgie 60 - 69 Fair but with major shortcomings

E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX - Fail by Jeude | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required
Note:

NB Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5

will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone
"near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.

143




Ministry of Higher Education and
Scientific Research - Iraq

University of Tikrit

=z

o1y €15 :4_62_J; )

TU - ENGINEERING COLLEGE - ALSHIRQAT

College of Engineering-Shirqat

Departments of Engineering collage

MODULE DESCRIPTOR

Loyl Bl Lo g

Module Information
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Module Title Electrical Measurements Module Delivery
Module Type Basic Theory
O Lecture
Module Code TUSHEE3203 OLab
ECTS Credits 4 LI Tutorial
O Practical
SWL (hr/sem) 100 0 Seminar
Module Level 3 Semester (s) offered 6
Administering . . . .
Department Electrical College | Engineering- Shirqat
Module Leader | Adnan Ali Abdullah e-mail adnan.ali23@tu.edu.iq
Module .
Leader’s Acad. | Assistant Lecturer MOdl.ll.e Le:ader S MSc
. Qualification
Title
Module Tutor Adnan Ali Abdullah e-mail adnan.ali2Z3@tu.edu.ig

Peer Reviewer
Name

Kamil Jadu Ali

e-mail

kmil.ali78 @tu.edu.iq
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Review
Committee 01/06/2023 Version Number 1.0
Approval

Relation With Other Modules
31 Ayl Slgall o A8l

Prerequisite module None Semester -

Co-requisites module None Semester -

Module Aims, Learning Outcomes, Indicative Contents and Brief Description

raiSs (o an LalinYl Olgisally eladll gL g Ayl Bkl Lol

1. Introduction:
Learn measurement basics and its importance and understand the system of

Learn working principles of DC instruments.

2. AC Measurement:
Gain knowledge of AC instruments for measuring alternating currents and
voltages. Understand working principles of H.W. and F.W. rectifier instruments.

3. Bridge Principles:

Module Aims Understand principles of bridge measurements. Learn about DC bridges and their
Aoyl Bolal Lol applications. Gain knowledge of AC bridges, including inductance, mutual
inductance, and capacitance bridges.

4. Thermocouple Instrument:
Learn about thermocouples and their temperature measurement applications.

5. Transducers:
Understand role of transducers and sensors in energy conversion.

6. Digital Measurements:
Learn about digital multimeters (DMMs) and their features.

Module Learning By the end of this course on electrical measurements, students will be able to:

Outcomes Lo 1

Demonstrate an understanding of the importance of measurements and the

system of units. Apply measurement basics to ensure accurate and reliable

eyl 83Ll) @ladl olomyea esults
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LO 2

Describe the working principles of AC instruments and their applications.
Perform measurements of alternating currents and voltages using AC
instruments.

Differentiate between H.W. and F.W. rectifier instruments and understand
their uses.

LO 3

Understand the principles of bridge measurements and their significance in
accurate measurements.

Apply knowledge of DC bridges for specific measurement applications.

Gain proficiency in using AC bridges, including inductance, mutual inductance,
and capacitance bridges.

LO 4

Explain the principles of thermocouples and their applications in temperature
measurement.

Select and use appropriate thermocouples for specific temperature
measurement tasks.

LO 5

Describe the role of transducers and sensors in converting one form of energy
into another.

Classify transducers based on their operating principles.

Apply knowledge of transducers to select and use appropriate sensors for
specific measurement needs.

LO 6

Understand the features and functions of digital multimeters (DMM:s).

Use DMMs effectively for accurate digital measurements.

Apply knowledge of DMM features and techniques to obtain reliable
measurement results.

Indicative Contents

dolinyYl wbgiall

Indi

1.

cative contents include the following.

.Introduction: Measurement, system of units, Measuring errors,
classification of errors, analysis of errors, distribution of errors. (6 hours)
Fundamental of Measurements: DC-instruments, current instrument,
voltage instrument, resistor instrument, series ohmmeter, parallel
ohmmeter. (10 hours)

AC measurement: AC-instrument, H.W. rectifier instrument, F.W. rectifier
instrument, Electro dynamometer, wattmeter. (10 hours)

Bridge principles: Bridges measurements, DC-bridges, classification of
bridge circuit, bridges accessories, AC-bridges, inductance bridges, mutual
inductance bridges , capacitance bridges. (10 hours)
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5. Thermocouples, classification of Transducer, Resistive position Transducer,
inductive Transducer , capacitive Transducer and their temperature
measurement applications. (10 hours)

6. Transducers and sensors in energy conversion. (4 hours)

7. Digital multimeters (DMMs), A/D converter, Digital voltmeter, single —
slope DVM, Dual — slope DNM , DMM and their features. (10 hours)

Course Description

This course covers a wide range of topics related to measurement and
instrumentation. Students will begin with an introduction to measurement principles,
including the system of units, measuring errors, and the analysis and classification of
errors. The fundamentals of DC measurements will be explored, with a focus on DC
instruments such as current, voltage, and resistor instruments, as well as series and
parallel ohmmeters. AC measurement techniques will be covered, including AC
instruments, half-wave and full-wave rectifier instruments, and the electrodynamic
wattmeter. Bridge principles will be discussed, including DC and AC bridge circuits,
their classification, and accessories. The course also includes in-depth studies on
thermocouple instruments, transducers and sensors, and digital measurement
techniques using instruments like digital multimeters and A/D converters. Through
practical examples and hands-on experience, students will develop the necessary
skills to perform accurate measurements in various fields.

Learning and Teaching Strategies

. The teaching of the course is delivered through a combination of lectures, online
Strategies . .
lectures, tutorials, exercises.
Student Workload (SWL)
Ilall gyl Jasd!

Structured SWL (h/sem) Structured SWL (h/w)

63 4.2
Jradll I el elaziall guhdl Josxd! e gueanl Ul @lasiall gyl Joell
Unstructured SWL (h/sem) Unstructured SWL (h/w)

37 2.4
Jradll I Il laziall pe (sl Jasdl b gl Ul platiall e gulydl Josell
Total SWL (h/sem)

100
Jadl! I el S gyl Joxdl
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Module Evaluation

EWIRURTON PO

Time/Nu . Relevant Learning
Weight (Marks) Week Due
mber Outcome

Quizzes 4 20 % (20) 3,6,9,12 | AllLO
i Assignments 4 10% (5) Continuous | AllLO
assessment )., 0 10% (10) Continuous | All LO

Report 12 10% (5) Continuous | All LO
ST e Midterm Exam 2 hr 10% (10) 7 LO#1-5
assessment | rinal Exam 3hr 50% (50) 16 Al

Total assessment

100% (100 Marks)

Delivery Plan (Weekly Syllabus)
Sl £ 9uY) zlgiall

Material Covered
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Week 1

Introduction: Measurement, system of units, Measuring errors,

Week 2 Classification of errors , analysis of errors , distribution of errors.

Week 3 Fundamental of Measurements: DC-instruments, current instrument.

Week 4 | Voltage instrument, resistor instrument, Series ohmmeter, parallel ohmmeter
Week 5 AC measurement: AC-instrument, H.W. rectifier instrument, FW

Week 6 Electro dynamometer , wattmeter

Week 7 | Bridge principles: Bridges measurements,

Week 8 | DC-bridges, classification of bridge circuit, bridges accessories,

Week 9 | AC-bridges, inductance bridges, mutual inductance bridges, capacitance bridges.
Week 10 | Thermocouple instrument

Week 11 | Transducers : Transducers and sensors, classification of Transducer,

Week 12 | Resistive position Transducer , inductive Transducer , capacitive Transducer.
Week 13 | Digital measurements: Digital multimeter, A/D converter, Digital voltmeter
Week 14 | Single — slope DVM, Dual —slope DNM , DMM.

Week 15 | Preparation for final exam

Week 16 | Final Exam

Learning and Teaching Resources

WJ..UJB M\JJL@A

Text

Available in the
Library?
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“Electric circuits” by James W. Nilsson and Riedel, Susan A,

Required Texts tenth edition, 2015.
R ded “FUNDAMENTALS OF ELECTRIC CIRCUITS” by Charles K.
TE;‘t’Smme“ ¢ Alexander and Matthew N. O. Sadiku, SIXTH EDITION. New
York, NY 10121, 2017, ISBN 978-0-07-802822-9
Websites
APPENDIX:
GRADING SCHEME
Oyl lalaxe
Group Grade BERC:ii Marks (%) Definition
A - Excellent Jlal 90 - 100 Outstanding Performance
B - Very Good [BEgevE 80 -89 Above average with some errors
Success Group
C - Good RVES 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory Jowgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgado 50-59 Work meets minimum criteria
Fail Group FX - Fail b Jgsde | (45-49) More work required but credit awarded
(0-49) F - Fail cwwly (0-44) Considerable amount of work required
Note:

NB Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5

will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone
"near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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MODULE DESCRIPTOR

Module Information
Aoy ] Blodl o gline

Electrical Engineering Ethics
Module Title Tl gl Atig) CLENA) Module Delivery
Module Type Elective Theory
OLecture
Module Code ¢ TUSHEE320 O Lab
ECTS Credits Y L Tutorial
O Practical
SWL (hr/sem) o OSeminar
Module Level 3 Semester (s) offered 6
Administering . . . .
S e Electrical College | Engineering- Shirqat
Module Leader e-mail
LGOS . Module Leader’s
Leader’s Acad. Qualification MSc.
Title
Module Tutor e-mail
Peer Reviewer .
e-mail
Name
Review
Committee 01/06/2025 Version Number 1.0
Approval
Relation With Other Modules
RIES VRNV PN (P 9t 0S |
Prerequisite module None Semester -
Co-requisites module None Semester -

Module Aims, Learning Outcomes, Indicative Contents and Brief Description
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i Lo ae Loty Olgizally @l 7559 daslydl Balall Bl

Module Aims Apusigh) Digal) CLEMAT o sgiay Audlall Cay y23 YV
. LsHeS Gunigall A 3l g digall A g Susall a5 VA

E\MDJJ\ BQLAJ‘ J‘M‘ . \ N Lo - TN RIS - o
‘5‘».}.\.@1 ezl & 44.1\,\3\} co.l).;l\ A Slud) u_ahs)\;\_u ‘5;}3\ At ) a

el 5 3 Tl 5 gl il o 5ike anige e Y

e 1508 QI 5 & el JLS) ie
Module Learning
Outcomes Al S dunigll Lige CLEMAY Lpulu) (saliall agd
il A ladll i il e s el bl Sasal
Anigll ay jliall 8 AEAYT Lakas) g oyl g8 (gaadas
lyl 83 elasll ol Al AL o) 53 I.\.Jjj;m f—\.u@.a a\{\j )
e leall Janll 5 ALaY) ) 331 iy ol Y

.0 .M ._1 .4 <

Luig) Lgall Al Jidadia o
oudigall digall Al g psal) o 5eia o
Ligall danall g ALl cladal o
Aaigl) L Adaidl Adaily) g ool 8l o
Indicative Contents A4S duanigl) 8 Sl 5 mpenadll CLENST o
dsLag) Ooogimal Jaall %\Am..i 5 gvf )-s[ & d,ib:d\ .qtf@mi .
co Ludigh) Ll (3 5a 54y Sl ASLal o

il g alall ) clEMAT
DAY A claal .

4 e dsnigh) ClLBdAl il jn oVl .

e 1S o by eSl dunig)l digo SLENST Jgo dcsaludl 8dymalls Adlall g3 J) el 1 Cougy
Course Description | £19 S omtige olis] 3 ol Lo il Blog colall Zadladl (g3l &dgunall e ggall ghan
Jasl g § LN dage coblyB 3L e 56

Learning and Teaching Strategies
oty elasdl bz il

Strategies Sl g cilad ) - el cillatel) - duud el Y Addlie - 4 kil ol yealadl)

Student Workload (SWL)

Jlal L‘.swbu\J\ Joxd
Structured SWL (h/sem) Structured SWL (h/w)
ol IS Il @laziall gl Jasdl 33 e gt lal) elaziall gyl Jo) >
Unstructured SWL (h/sem) Unstructured SWL (h/w)
i)l I CJlall aliiiall e gyl Joonl! Y L gael JUall pliiiall g2 (gl Joxd! 12
Total SWL (h/sem) 50
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Joadll s CIall ST gely )l Jol

Module Evaluation
Al 20 3Ll s

Ti Rel tL i
1me Weight (Marks) Week Due elevait Leariiing
(hr) Outcome
Formative | Quizzes 4 30% (30) All LO #1-,3
atlssessmen Assignments 4 10% (10) All LO#1,2,3,4and 5
Summativ | Midterm Exam 2 10% (10) 7 LO#1-3
e
assessmen | Final Exam 3 50% (50) 16 All
t

Total assessment

100% (100
Marks)

Delivery Plan (Weekly Syllabus)

Sl £ gl Zlgiall
Material Covered
vl Al AT 8 etk
Week 2 il Al 5 sl
Week 3 Auigal) daall g Dl
Week 4 a2y ol 98l
Week 5 aasaill LB
Week 6 Juadl LM
Week 7 duigal) OBl LA
Week 8 il Caad (3loeial
Week 9 &,Sall 4801
Week 10 Gzl LA

153




Week 11 ) SLEMS
Week 12 dwlydy Y=
Week 13 dwlydy Y=
Week 14 dsadas oladle
Week 15 dole dazlyo
Week 16 Sled! oliadl
Learning and Teaching Resources
oeddly @laddl Hobao
Available in the
Text .
Library?
. Ethics in Engineering — Mike W. Martin
Required Texts No
HEEIAETaET Engineering Ethics — Charles E. Harris No
Texts
Websites https://cae.tu.edu.ig/ed/electronic-lectures.html
APPENDIX:
GRADING SCHEME
Oyl lalases
Group Grade BERC:i Marks (%) Definition
A - Excellent Sl 90 - 100 Outstanding Performance
B - Very Good (SESNVES 80 -89 Above average with some errors
Success Group
C - Good RVES 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory owgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX - Fail iy Jgude | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

154



https://cae.tu.edu.iq/ed/electronic-lectures.html

Note:

NB Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone
"near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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MODULE DESCRIPTOR
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Module Information

Zé.u\‘).ﬂ\ IR\A &L\LQJL.A

Module Title Engineering Control Module Delivery
Module Type Core Theory
OLecture
Module Code TUSHEE4100 Lab
ECTS Credits 8 Tutorial
O Practical
SWL (hr/sem) 200 [ Seminar
Module Level 4 Semester (s) offered 7
Administering Electrical College | Engineering- Shirqgat
Department
Module Leader | Ahmed Saad Names e-mail ahmed.alnames@tu.edu.ig
Module .
Leader’s Acad. | Asst Lecturer MOdl.ll.e Le:ader S MSc
. Qualification
Title
Module Tutor Ahmed Saad Names e-mail ahmed.alnames@tu.edu.ig
Peer Reviewer . . . .
Name Asst Prof Dr. Khamees Kh. Hasan | e-mail kaljomaily@tu.edu.ig
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Review
Committee 01/06/2023 Version Number 1.0
Approval

Relation With Other Modules
DAY dgul 5l 3 sall ae 28|

Prerequisite module TUSHEE2200 Semester 4

Co-requisites module None Semester -

Module Aims, Learning Outcomes, Indicative Contents and Brief Description

ke o ao dalinYl Olgixally elatll g5l g Ayl 55LJI Ll

1. The core course in electrical engineering introduces the fundamental concepts,
principles and application of control system analysis and design to the

Module Aims undergraduate students.

ol y )l Bled] Bl 2. The course materials are prepared in such a manner so that it will be very useful
not only for students of under graduate program in control systems but also for
any level of the students, post-graduate students, teachers and practitioners.

3. This course goes deeper into the various aspects of control engineering. Each
topic is developed in logical progression with up-to-date information.
On successful completion of the course students will be able to:
LO1. Interpret and analyze the control system.
LO2. Apply the control system engineering algorithm to a range of electrical,
mechanical systems designs
LO3. Identify and formulate problems in electrical engineering and find appropriate
solutions in both time domain and frequency domain
LO4. Specify the most common classical control methods to achieve best design
Module Learning methods such as Nyquist, Bode and Root locus
Outcomes

LOS5. Apply the control system algorithms to design real projects.

LOG6. Interpret and analyze the control system practical consideration.

LO7. Apply the control system engineering algorithm to design lead /lag

Al Bl il el o compensation

LO8. Identify and formulate problems in electrical engineering and find appropriate
solutions using state space approach

LO9. Specify the most common applications and design of PID controller

LO10. Apply the control system algorithms to analyze nonlinear system.

LO11. Utilization of engineering software and hardware in problem solving in the

control lab.
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Indicative Contents

Aol Gl giseal!

Indicative contents include the following.
A. Theory and Tutorial (90 Hours)

1. Introduction to control systems: (6 hours)
. Transfer functions of electrical system, mechanical-systems & servo systems (12

N

hours)
. Block diagram algebra (6 hours)
. Time domain response (6 hours)
. Transient response of second order systems (6 hours)
. Frequency response (12 hours)
. Compensation: Lead, lag, lead - lag. (12 hours)
. Three - term controller (PID) (12 hours)
. State space analysis: State equation for dynamic system (electrical system), solving
state equations. (6 hours)
10. Non- linear control system: describing function approach. (6 hours)
11. Analogue computer. (6 hours)
B. Lab (60 Hours) 4 hours for each week

O 00 N OO U1 b W

Course Description

This course provides an introduction to the fundamental concepts and mathematics
of control systems engineering. The topics cover classical control design methods as
well as the modern control design techniques. A number of chosen problems are
solved to illustrate the concepts clearly. A suite of exercises is also provided in the
appendix after each module.

Learning and Teaching Strategies

oalatlly @latdl ]l

Strategies

The learning and teaching strategy is designed to: Carefully cover in lectures the
necessary fundamental material and analytical techniques, and demonstrate concepts
with appropriate (and where possible practical) examples Allow students adequate
time to practice the techniques using a large number of carefully selected tutorial
problems.

Student Workload (SWL)
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QT ol el

Structured SWL (h/sem)

Joml) I8 AUl piiall o jal) Jasl)

Unstructured SWL (h/sem)

Joadll I8 llall il e ad yall Jaal

Structured SWL (h/w)

153 ) 10.2
Lo pausf Ul aliiall ol ) Jasl
Unstructured SWL (h/w)

47 3.1

e sand Calldall alaiiall ye o Hall Jaal)

Total SWL (h/sem)

Juadll I8 llall IS yall Jaal)

200

Module Evaluation

IRURTON PO

Time/Nu . Relevant Learning
Weight (Marks) Week Due
mber Outcome

Quizzes 4 20 % (20) 3,6,9,12 | AllLO
i Assignments 4 5% (5) Continuous | AllLO
assessment )., 15 10% (10) Continuous | All LO

Report 15 5% (5) Continuous | All LO
ST e Midterm Exam 2 hr 10% (10) 7 LO#1-6
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
Syl (£ gl zlgind!

Material Covered
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Week 1 Introduction To Control Systems.

Week 2 Transfer Function

Week 3 Transfer Function

Week 4 | Block Diagram Algebra

Week 5 | Time Domain Response

Week 6 | Transient Response of Second Order Systems

Week 7 Frequency Response., Nyquist Plot.

Week 8 | Frequency Response: Phase Margin, Gain Margin Bode Diagram

Week 9 | Compensation: Lead and Lag

Week 10 | Compensation: Lead - Lag.

Week 11 | Three - Term Controller (PID)

Week 12 | Three - Term Controller (PID)

Week 13 | State Space Analysis, State Equation for Dynamic System (Electrical System), Solving State Equations.

Week 14 | Non-Linear Control System

Week 15 | Analogue Computer

Week 16 | Final Exam

Delivery Plan (Weekly Lab. Syllabus)

Material Covered

Week 1 Transfer Function of First and Second Order

Week 2 Block Diagram Algebra [Series, Parallel, Closed Loop and Feedback]

Week 3 Transient Response of Second Order System

Week 4 | Second-Order Transient Responses
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Week 5 Steady- State Error

Week 6 | Stability Analysis

Week 7 Root Locus

Week 8 Nyquist And Bode

Week 9 Phase Lag Compensator

Week 10 | Phase Lead Compensator

Week 11 | Pl Controller, Pd Controller

Week 12 | PID Controller

Week 13 | Non- Linear Control System

Week 14 | State Space Analysis

Week 15 | Analogue Computer

Learning and Teaching Resources

wjjﬂ\j ?L‘J\ )ALAA

Available in the
Text .
Library?

Control Systems Theory and Applications, Smarajit Ghosh,
Required Texts 2007 Dorling Kindersley (India) Pvt. Ltd, ISBN 9788131708286, Yes

elSBN 9789332506152
Recommended Modern Control Engineering Fifth Edition, Katsuhiko Ogata,

Yes

Texts 2010
Websites https://cae.tu.edu.ig/ed/electronic-lectures.html
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APPENDIX:

GRADING SCHEME

Slayull abaseo

Group Grade el Marks (%) Definition

A - Excellent bl 90 - 100 Outstanding Performance

B - Very Good las A 80 -89 Above average with some errors
Success Group

C - Good L 70-79 Sound work with notable errors
(50 - 100)

D - Satisfactory L sl 60 - 69 Fair but with major shortcomings

E - Sufficient Jssa 50-59 Work meets minimum criteria
Fail Group FX - Fail D i | (45-49) More work required but credit awarded
(0-49) F - Fail Q) (0-44) Considerable amount of work required
Note:

NB Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5

will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone
"near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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MODULE DESCRIPTOR

Loyl Bl Lo g

Module Information

Z\T}M\J.ﬂ\ saldll QLQ}SM

Module Title Power Electronics Module Delivery
Module Type Core Theory
OLecture
Module Code TUSHEE4101 Lab
ECTS Credits 8 Tutorial
O Practical

SWL (hr/sem) 200 O Seminar
Module Level 4 Semester (s) offered 7
Administering ] ] ) )

Department Electrical College | Engineering- Shirqat
Module Leader | Ahmed Saad Names e-mail ahmed.alnames@tu.edu.ig
Module .

Leader’'s Acad. | Asst Lecturer MOdl.ll.e Le:ader S MSc

. Qualification

Title
Module Tutor Ahmed Saad Names e-mail ahmed.alnames@tu.edu.ig
Plgae:'nlzewewer Asst Prof Dr. Khamees Kh. Hasan | e-mail kaljomaily@tu.edu.ig

Review

Committee 01/06/2023 Version Number 1.0

Approval
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Relation With Other Modules
DAY Agual all 3 sall ae 28|

Prerequisite module

TUSHEE1200 Semester 2

Co-requisites module

None Semester -

Module Aims, Learning Outcomes, Indicative Contents and Brief Description

palide Chia g ae Aol Yl sinall g aledill il g Al jall 33kl Calaal

Module Aims

Al Al salall Calaal

1.

To introduce students to the basic theory of power semiconductor devices and
passive components, their practical applications in power electronics.

To familiarize students to the principle of operation, design and synthesis of AC to
Dc conversion circuits and their applications.

To familiarize students to the principle of operation, design and synthesis of DC-to-
Dc conversion circuits and their applications.

Be able to list the types of power semiconductor devices, and know how to choose
the suitable device for each application, and calculate the power losses of the
power semiconductor.

To familiarize students to the principle of operation, design and synthesis of AC-
to-AC conversion circuits and their applications.

To familiarize students to the principle of operation, design and synthesis of DC to
AC conversion circuits and their applications.

Recognize the basic operation, losses and efficiency of the power electronics
converters.

Develop a good insight about the practical issues in power electronics circuit
design.

Explain the application requirements of converters in given applications.

Module Learning
Outcomes

Aol Hal) alall aladl) Sl j3a

On successful completion of the course students will be able to:

LO12. Understand the operation of power electronic devices and its applications.

LO13. Analyze the |-V characteristics of SCR, DIAC and TRIAC.

LO14. Analyze the characteristics of MOSFET, IGBT and UJT.

LO15. Demonstrate the operation of Single phase fully controlled bridge converter
with R and RL loads.

LO16. Understand the characteristics of Step up and Step-down chopper

LO17. Distinguish the speed control of DC motor using converters

LO18. Explain the operation; calculate the performance parameters of each
converter such as the average and rms values of the load voltage and current,
power and power factor and efficiency.

LO19. Explain the operation of the single-phase and three-phase AC-to-AC
converters and their industrial applications.
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LO20. Explain the operation of the half-bridge and full-bridge single-phase inverters
feeding resistive and resistive- inductive loads. Calculate the load voltage and
current

Indicative Contents

Ll Y1 il sisall

Indicative contents include the following.
A. Theory and Tutorial (90 Hours)

12. Power Semiconductor Devices (6 hours)
13. Rectifiers (6 hours)
14. Principle of Phase- Controlled Converter Operation (9 hours)
15. Thyristor commutation techniques (6 hours)
16. Principle of Step-Down Step-Up Operation (3 hours)
17. Regulators (3 hours)
18. Thyristor Chopper Circuits(9hours)
19. Chopper Circuit Design (3 hours)
20. AC Voltage Controllers (6 hours)
21. Cycloconverter. (9 hours)
22. Inverters. (30 hours)
B. Lab (60 Hours) 4 hours for each week

Course Description

The class will consist of lectures, tutorials, and practical sessions. Lectures will
introduce new material and provide examples. During the tutorials, students will
apply lecture theory to solve related problems. Practical session will be used to
familiarize students with laboratory equipment and develop their practical skills

Learning and Teaching Strategies

bl 5 aladl) i) i

The teaching of the course is delivered through a combination of lectures, tutorials,
exercises, and laboratory work.

Strategies
Student Workload (SWL)
Calall a5l Jaal
Structured SWL (h/sem) 153 Structured SWL (h/w) 10.2
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Total SWL (h/sem)

200

Juadll & llall IS ) yall Jaal)

Module Evaluation

WRURTON PO

Time/Nu . Relevant Learning
Weight (Marks) Week Due
mber Outcome

Quizzes 4 20 % (20) 3,6,9,12 All LO
TR Assignments 4 5% (5) Continuous | AllLO
dsSeSSIEERS [ 15 10% (10) Continuous | All LO

Report 15 5% (5) Continuous | All LO
QUi Midterm Exam 2 hr 10% (10) 8 LO#1-6
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

LSJ.I::.J\ uf-}wo)’\ Cl.g.m.n

Material Covered

Applications of Power Electronic, Power Semiconductor Devices, Control Characteristics of Power

Week 1 Devices, Types of Power Electronic Circuits, Design of Power Electronics Equipment, Diodes with RC

a Diode

and RL Load, Diodes with LC and RLC Loads, Free-wheeling Diodes, Recovery of Trapped Energy with

Single-Phase Half-Wave Rectifiers: Performance Parameters, Single-Phase Full-Wave Rectifiers.

Week 2 Multi-phase Star Rectifiers: Three-Phase Bridge Rectifiers, Rectifier Circuit Design,Effects of Source

and Load Inductances
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Week 3

Principle of Phase- Controlled Converter Operation: Single-Phase Semi converters Single-Phase Full
Converters Single-Phase Dual Convener, Single-Phase Series Converter, Three-Phase Half-Wave
Converters, Three-Phase Semi converters, Three-Phase Full Converters

Week 4

Three Phase Dual Converters, Power Factor Improvements, Design of Convener Circuits, Effects of
Load and Source Inductance. Thyristor commutation techniques: Natural Commutation, Forced
Commutation, Self-Commutation, Impulse Commutation, Resonant Pulse Commutation

Week 5

Complementary Commutation, External Pulse Commutation, Load-Side Commutation, Line-Side
Commutation, Commutation Circuit Design, Commutation Capacitors, Principle of Step-Down
Operation: Step-Down Choppers with RL Load, Principle of Step-Up Operation, Performance
Parameters, Switching-Mode Regulators

Week 6

Buck Regulators, Boost Regulators, Buck-Boost Regulators, Cuk Regulators. Limitations of Single-
Stage Conversion, Thyristor Chopper Circuits

Week 7

Impulse-Commutated Choppers, Effects of Source and Load Inductance, Impulse-Commutated
Three-Thyristor, Resonant Pulse Choppers

Week 8

Chopper Circuit Design. AC Voltage Controllers, Types of AC Voltage Controllers, Methods of Voltage
Control, Single-phase AC Voltage Controller Supplying R Loads (Phase Control), Single-phase AC
Voltage Controller Supplying R Loads (Integral Cycle Control), Single-phase Voltage Controller
Supplying RL Loads.

Week 9

Three-phase AC Voltage Controller: Cycloconverter, Principle of Operation, Single-phase to Single-
phase Cycloconverter Feeding RL Load

Week 10

Three-phase to Single-phase Cycloconverter, Three-phase to Three-phase Cycloconverter,

Output Voltage Equation, Effect of Source Inductance, Solved Examples

Week 11

Inverter: Classification, Parallel Inverters, Basic Parallel Inverter, Modified Parallel Inverter. Series
Inverters 253: Basic Series Inverter 253, Modifications of Series Inverter

Week 12

Single-phase Bridge Voltage Source Inverter 256, Single-phase Half Bridge Inverter 256, Single-phase
Full Bridge Inverter 259, Steady State Response of Single-phase Inverters, Force Commutated
Thyristor Inverter, McMurray Inverter (Auxiliary Commutated Inverter) 261 Modified McMurray Full
Bridge Inverter, McMurray—Bedford Half Bridge Inverter (Complementary Impulse Commutated
Inverter)

Week 13

Three-phase Bridge Inverters: Three-phase Inverter under 180° Mode Operation, Three-phase
Inverter under 120° Mode Operation. Voltage Control in Single-phase Inverters, External Control of
the AC Output Voltage, External Control of the DC Input Voltage Through Variable DC Link

Week 14

Voltage Control in Single-phase Inverters: Internal Control of the Inverter Voltage, Pulse Width
Modulated Inverters. Voltage Control of Three-phase Inverter
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Harmonic Reduction in the Output Voltage, Harmonic Reduction by Transformer Connections
Harmonic Reduction by Multiple Commutation in Each Half Cycle. Current Source Inverter. Single-

Weelc13 phase Capacitor Commutated Current Source Inverter with R Load., Single-phase Auto-sequential
Commutated Inverter (One-phase ASCI), Three-phase Current Source Inverter
Week 16 | Final Exam
Delivery Plan (Weekly Lab. Syllabus)
Material Covered
Week 1 | V-l characteristics of SCR and measure latching and holding currents.
Week 2 trigger circuit for half wave and full wave control
Week 3 single-phase half wave controlled rectified with resistive load with and without freewheeling diode.
Week 4 single-phase half wave controlled rectified with inductive load with and without freewheeling diode.
Week 5 single phase fully controlled bridge rectifiers with resistive and inductive loads.
Week 6 single phase half-controlled bridge rectifiers with resistive and inductive loads.
Week 7 three-phase fully/half-controlled bridge rectifier with resistive and inductive loads.
Week 8 DC to DC step down chopper
Week 9 DC to Dc step up chopper
Week 10 | Single phase half wave AC voltage regulator
Week 11 | Single phase full wave AC voltage regulator
Week 12 | Three phase full wave AC regulator
Week 13 | Three phase to single phase Cycloconverter
Week 14 | Half wave Inverter
Week 15 | H-Inverter
Week 16 | Final Exam

Learning and Teaching Resources
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Available in the
Text )
Library?
Required Texts Power Electronics Devices and Circuits, V. Jagannathan, 2011 Yes
. M D Singh, K B Kanchandhani, “Power Electronics”, Tata Mc
Graw Hill Publishing Company, 2nd Edition, 1998.
Recommended 2. Dr. P S Bimbhra, “Power Electronics”, Khanna Publishers, No
Texts 5th Edition, 2012.
3. Ned Mohan, Tore M Undeland, William P Robbins, “Power
Electronics: Converters, Applications and Design”
Websites https://cae.tu.edu.ig/ed/electronic-lectures.html
APPENDIX:
GRADING SCHEME
Syl lalases
Group Grade il Marks (%) Definition
A - Excellent Dbl 90 - 100 Outstanding Performance
B - Very Good [AENRTEN 80 - 89 Above average with some errors
Success Group
C - Good L 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory Lo gl 60 - 69 Fair but with major shortcomings
E - Sufficient Jsa 50-59 Work meets minimum criteria
Fail Group FX - Fail Ol& dse | (45-49) More work required but credit awarded
(0-49) F - Fail cal (0-44) Considerable amount of work required
Note:

169



https://cae.tu.edu.iq/ed/electronic-lectures.html

Ministry of Higher Education and

Scientific Research - Iraq —"\_\V/ﬂ 1
University of Tikrit Hilayal dwsig Ads

TU - ENGINEERING COLLEGE - ALSHIRQAT

College of Engineering-Shirqat

Departments of Engineering collage

MODULE DESCRIPTOR
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Module Information
Lyl B3lodl o glas

Module Title Digital System Design Module Delivery
Module Type Basic Theory
O Lecture
Module Code TUSHEE4102 O Lab
ECTS Credits 6 LI Tutorial
[ Practical

SWL (hr/sem) 150 0 Seminar
Module Level 4 Semester (s) offered 7
Administering . . . .

Peperimien: Electrical College | Engineering- Shirqat
Module Leader | Adnan Ali Abdullah e-mail adnan.ali23@tu.edu.iq
Module .

Leader’s Acad. | Assistant Lecturer MOdl.ll.e Le:ader S MSc

. Qualification

Title
Module Tutor Adnan Ali Abdullah e-mail adnan.ali2Z3@tu.edu.ig
Peer Reviewer . . . - .

Kamil Jadu Ali e-mail kmil.ali78@tu.edu.iq

Name

Review

Committee 01/06/2023 Version Number 1.0

Approval
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Relation With Other Modules
&3 )l Sl gall ao A8

Prerequisite module

TUSHEE1201 Semester 2

Co-requisites module

None Semester -

Module Aims, Learning Outcomes, Indicative Contents and Brief Description

kB (o ae alinYl Olgixally eladl g@lg dslydl Balall Glaa

Module Aims

duwlyd) Balal LBl

1. Understand the principles and applications of bistable, monostable, and astable
multivibrators.

2. Explore the principles and applications of sequence generators.

3. Apply the knowledge of timing circuits to design and analyze various electronic
systems.

4. Learn about Algorithm State Machine (ASM) and its significance in system design.

5. Apply the concepts of synchronous systems to analyze and design digital circuits
and systems.

6. Understand the working principles and applications of Digital to Analog Converters
(DAC) and Analog to Digital Converters (ADC).

7. Explore different types of digital devices such as memories (ROM, EEPROM, RAM),
Look-Up Tables (LUT), Programmable Logic Devices (PLD), Field Programmable
Gate Arrays (FPGA), and their applications.

8. Learn the VHDL language for hardware design and simulation.

9. Gain knowledge of logic circuits, logic families, and zero-crossing detectors.

10.Design digital instruments and analyze their applications.

Module Learning
Outcomes

ey B3kl elatl] ol yne

LO1. Understand the principles and operation of bistable, monostable, and astable
multivibrators.

LO2. Apply the principles of sequence generators in various applications. Design
timing circuits to meet specific requirements.

LO3. Apply Algorithm State Machines (ASM) to model and analyze synchronous
systems.

LO4. Design synchronous systems using appropriate design methodologies.

LO5. Understand the working principles and applications of Digital to Analog
Converters (DAC) and Analog to Digital Converters (ADC).

LO6. Evaluate different types of digital devices, including memories (Mask ROM,
EEPROM, RAM), Look-Up Tables (LUT), Programmable Logic Devices (PLD), and
Field Programmable Gate Arrays (FPGA).

LO7. Utilize the VHDL language for hardware design and simulation.

LO8. Understand the fundamentals of logic circuits and various logic families.
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LO9. Apply logical operations and design techniques to implement digital systems.

LO10. Understand the principles and applications of zero-crossing detectors in
electronic circuits.

LO11. Apply zero-crossing detectors for accurate signal detection and measurement.

Indicative Contents

doliyYl wbgiall

Indicative contents include the following.

1. Introduction to_Timing Circuits (Bistable, Monostable and A stable
Multiviberators, Sequence Generators principles & applications). (1- hours)

2. Analysis and Design of Synchronous Systems:_Finite State Machines and
Algorithm State machine (ASM) with applications. (1- hours)

3. Hardware Design of Micro Computers Microprocessors: Digital to Analogue (DAC)
and Analogue to Digital Converters (ADC): Types and applications. (10 hours)

4. Digital devices: Memories, Mask ROM, EEPROM, RAM, LUT, PLD, FPGA, VHDL
Language. (0 hours)

5. Logic circuits, logic families Zero — crossing detector (¢ hours)

6. Design of digital instruments with applications (¢ hours)

Course Description

This course provides an understanding of various essential topics in the field of digital
electronics and microprocessor systems. Students will explore the fundamental
concepts and practical applications of timing circuits, including bistable, monostable,
and astable multivibrators, as well as sequence generators. The course also focuses
on the analysis and design of synchronous systems, covering finite state machines and
algorithm state machines (ASM) with their real-world applications.

In addition, students will delve into the hardware design aspects of microcomputers
and microprocessors, specifically examining digital-to-analog converters (DAC) and
analog-to-digital converters (ADC), their types, and applications. They will gain hands-
on experience with digital devices such as memories (including mask ROM, EEPROM,
and RAM), look-up tables (LUT), programmable logic devices (PLD), and field
programmable gate arrays (FPGA). The course will also introduce students to the
VHDL language for hardware design and simulation.

Learning and Teaching Strategies

osdally oal ol el

Strategies

The teaching of the course is delivered through a combination of lectures, online
lectures, tutorials, exercises, and laboratory work.

Student Workload (SWL)
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Structured SWL (h/sem) Structured SWL (h/w)

63 4.2
Jadll I Il laziall bl Josxd! e gueanl Ul @lasiall gyl Joell
Unstructured SWL (h/sem) Unstructured SWL (h/w)

87 5.8
Jadll I el laziall e (ool Jadl b gl CUal) @atiall e byl Josnll
Total SWL (h/sem)

150
iadll I Clall S (guhld) Jaxdl

Module Evaluation

EWIRURTON PO

Time/Nu . Relevant Learning
Weight (Marks) Week Due
mber Outcome

Quizzes 4 20 % (20) 3,6,9,12 | AllLO
EOT e Assignments 4 5% (5) Continuous | All LO
assessment '), 0 10% (10) Continuous | All LO

Report 12 5% (5) Continuous | All LO
S Midterm Exam 2 hr 10% (10) 7 LO#1-5
assessment | final Exam 3hr 50% (50) 16 All

Total assessment

100% (100 Marks)

Delivery Plan (Weekly Syllabus)
bl £ ) zlgiall
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Material Covered

Timing circuits

e ntroduction to timing circuits and their importance in electronic systems.

Week 1 . . L . .
e Bistable multivibrators: principles, operation, and applications.
e Monostable multivibrators: principles, operation, and applications.
Timing circuits
Week 2 e Astable multivibrators: principles, operation, and applications.
e Sequence generators: principles, types, and applications.
Analysis and Design of Synchronous Systems:
Week 3 e Introduction to synchronous systems and their characteristics.
¢ Finite state machines: concepts, representation, and analysis.
Analysis and Design of Synchronous Systems:
Week 4 e Algorithm State Machine (ASM): significance and advantages in system design.
e Application of ASM in developing efficient synchronous systems.
Hardware Design of Micro Computers Microprocessors:
Week 5
e Digital-to-Analog Converters (DAC): principles, types, and applications.
Hardware Design of Micro Computers Microprocessors:
Week 6 . . -
¢ Analog-to-Digital Converters (ADC): principles, types, and applications.
Digital devices:
Week 7 . . .
e Overview of different types of memories: Mask ROM, EEPROM, and RAM.
Digital devices:
Week 8 e Look-Up Tables (LUT): functions and applications.
e Programmable Logic Devices (PLD) and their role in digital design.
Digital devices:
Week 9 e Field Programmable Gate Arrays (FPGA): architecture and applications.
e Introduction to VHDL language for hardware design and simulation.
Week 10 | Logic circuits and logic families:
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e Fundamentals of logic circuits and gates.
e Analysis and design of logic circuits using different logic families.
Logic circuits and logic families:
Week 11 . . - N
¢ Introduction to zero-crossing detectors: principles and applications.
Design of digital instruments:
Week 12 e Understanding the requirements and applications of digital instruments.
Design of digital instruments:
Week 13 e Design principles and techniques for digital instruments.
e Recap of all topics covered.
e Hands-on exercises and projects related to timing circuits, synchronous systems,
Week 14 microprocessors, digital devices, logic circuits, zero-crossing detectors, and digital
instrument design.
Week 15 | Preparing for Final Exam
Week 16 | Final Exam
Learning and Teaching Resources
U“’:’J‘”‘j‘ﬁ ‘o.LaJJUJL,aA
Available in the
Text .
Library?
Required Texts Digital Fundamentals By Thomas Floyd Yes
Monk, S. (2016). Programming FPGAs: Getting Started with
Verilog. McGraw Hill Professional.
2. FPGAs For Dummies, 2nd Intel Special Edition Published by
John Wiley & Sons, Inc
No
E;c{:smmended 3. Harris, S., & Harris, D. (2012). Digital design and computer
architecture Morgan Kaufmann.
4. Andina, J. J. R., De la Torre Arnanz, E., & Valdes, M. D.
(2017). FPGAs: fundamentals, advanced
features, and applications in industrial electronics. CRC Press.
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Websites

APPENDIX:
GRADING SCHEME
Oyl balaxe
Group Grade BERt:i Marks (%) Definition
A - Excellent Jlal 90 - 100 Outstanding Performance
B - Very Good [SENVES 80 -89 Above average with some errors
Success Group
C-Good RVES 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory Jowgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgutn 50-59 Work meets minimum criteria
Fail Group FX - Fail oy Jeude | (45-49) More work required but credit awarded
(0-49) F - Fail cwly (0-44) Considerable amount of work required
Note:

NB Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone
"near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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Departments of Engineering collage

MODULE DESCRIPTOR

Module Information
Loyl 8Ll ol glas

Module Title Graduation Project | Module Delivery
Module Type C-Core X Theory
O Lecture
Module Code TUSHEE4103 1 Lab
ECTS Credits 4 L Tutorial
Practical
SWL (hr/sem) 100 0 Seminar
Module Level Semester (s) offered 7
Administering . . . .
Department Electrical College | Engineering- Shirqat
Module Leader | Ayad Atiyah Abdulkafi e-mail ayad atiyah@tu.edu.iq
Module .
Leader’s Acad. | Assistant Professor MOdl.ll.e Le.ader S PhD
. Qualification
Title
Module Tutor Academic Staff e-mail
Peer Reviewer . . . . .
Ayad Atiyah Abdulkafi e-mail ayad atiyah@tu.edu.iq
Name
Review
Committee 01/06/2023 Version Number 1.0
Approval
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Relation With Other Modules
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Prerequisite module

None Semester -

Co-requisites module

None Semester -

Module Aims, Learning Outcomes, Indicative Contents and Brief Description

i Loy po L3linYl Gbgizally platll g5 dushdll 83kl Glaa]

Module Aims

duwlyd) Balal LBl

The main aim of this course is to prepare students for the practical tasks of the
workplace after graduation. This includes building his/her ability to perform a
complete project.

Module Learning
Outcomes

duwhyd! Bolel) @ladl Ol y5en

Upon completion of this course, the student should be able to:

LO12. Structure a working schedule for the project.

LO13. Present Clear aim and objectives of the graduation project.

LO14. Present the literature review with relation to the selected topic.

LO15. Develop and carry out the design (or any topic selected).

LO16. Participate in teamwork activities.

LO17. Implement the techniques of oral and written presentations.

LO18. Identify an engineering problem and assess alternative solutions.

LO19. Apply project management fundamentals.

LO20. Understand the ethics of the engineering profession.

LO21. Interact with industry, and related NGOs.

LO22. Write a technical report.

LO23. Defend the technical report in front of a committee and be able to answer
guestions asked by the committee members.

Indicative Contents

dolinyYl wbgiall

Indicative contents include the following.

7. Introduction to_Timing Circuits (Bistable, Monostable and A stable
Multiviberators, Sequence Generators principles & applications). (12 hours)

8. Analysis and Design of Synchronous Systems: Finite State Machines and
Algorithm State machine (ASM) with applications. (12 hours)

9. Hardware Design of Micro Computers Microprocessors: Digital to_ Analogue (DAC)
and Analogue to Digital Converters (ADC): Types and applications. (10 hours)

10. Digital devices: Memories, Mask ROM, EEPROM, RAM, LUT, PLD, FPGA, VHDL
Language. (8 hours)

11. Logic circuits, logic families Zero — crossing detector (3 hours)

12.Design of digital instruments with applications (3 hours)
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Preparatory studies of the literature and data collection for the graduation project in
a particular area of concentration and under the supervision of one of the academic
staff members. The course covers directed readings in the literature of Electrical
engineering, introduction to research methods, seminar discussions dealing with
special engineering topics of current interest. Planning, design, construction and

Course Description

management of an engineering project. Writing a technical report.

Learning and Teaching Strategies

oaally elatl bl

. The teaching of the course is delivered through a combination of lectures, online
Strategies . . . . .
lectures, tutorials, exercises, seminar discussions and laboratory work.
Student Workload (SWL)
el ooyl Jassd!
Structured SWL (h/sem) Structured SWL (h/w)

33 2.2
duadll I CIUal) alaiall guhll) Jas| e gl Ul @liziall guhll) Jaxdl
Unstructured SWL (h/sem) Unstructured SWL (h/w)

67 4.4
Juadll IS Clall plaiiall pe (bl Jazxdl e gl A elizial) e gyl Josell
Total SWL (h/sem)

100
Jeadll s Clall S guhll) Jaxdl

Module Evaluation

Time/Nu . Relevant Learning
Weight (Marks) Week Due
mber Outcome
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Quizzes

Formative Assignments 10 20% (5) Continuous | All LO

assessment Lab

Report 10 20% (5) Continuous | All LO
Bt Midterm Exam 2 hr 10% (10) 7 LO#1-5
assessment | oo Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Material Covered

Week 1 Project management

Week 2 Project management

Week 3 Project research question proposal

Week 4 | Project management

Week 5 | Project management

Week 6 Project management

Week 7 Project report submission

Week 8 Midterm Exam

Week 9 | Project management

Week 10 | Project management

Week 11 | Project first presentation

Week 12 | Project management

Week 13 | Project management

Week 14 | Project management
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Week 15

Presentation to the review board and oral examination

Week 16 | Final Exam
Learning and Teaching Resources
uu:g).u]b plxl“ J.)L,a.p
Available in the
Text .
Library?
Will be required depending on the recommendation of the
Required Texts project supervisor and according to the needs of the specific NA
project topics.
R
ecommended NA
Texts
Websites
APPENDIX:
GRADING SCHEME
Oyl alasxo
Group Grade el Marks (%) Definition
A — Excellent el 90 - 100 Outstanding Performance
B - Very Good [SERVES 80 -89 Above average with some errors
Success Group
C - Good NVES 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory Jowgio 60 - 69 Fair but with major shortcomings
E — Sufficient Jgutn 50 -59 Work meets minimum criteria
Fail Group FX - Fail Oy Jgude | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required
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Module Information
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Module Title Information Theory and Coding Module Delivery
Module Type Core Theory
O Lecture
Module Code TUSHEE4200 Lab
ECTS Credits 5 L Tutorial
O Practical
SWL (hr/sem) 125 [dSeminar
Module Level 4 Semester (s) offered 8
Administering . . . .
Department Electrical College | Engineering- Shirqat
Module Leader | Ayad Atiyah Abdulkafi e-mail ayad atiyah@tu.edu.ig
Module ,
Leader’s Acad. | Assistant Professor MOdl.ﬂ.e Le.ader S PhD
. Qualification
Title
Module Tutor Ayad Atiyah Abdulkafi e-mail ayad ativah@tu.edu.ig

Peer Reviewer
Name

Asst Prof Dr. Khamees Kh. Hasan

e-mail

kaljomaily@tu.edu.ig

Review
Committee
Approval

01/06/2023

Version Number

1.0
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Relation With Other Modules
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Prerequisite module

TUSHEE3102 Semester 5

Co-requisites module

None Semester -

Module Aims, Learning Outcomes, Indicative Contents and Brief Description
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Module Aims

Aoyl B3l o]

21. Understand the concept of Entropy, Rate of information and order of the
source with reference to dependent and independent source.

22. Study various source encoding algorithms.

23. Model discrete & continuous communication channels.

24. Study various error coding algorithms.

25. Understand the principles of Digital Signals in both the time and frequency
domains and use the Fourier Transform, the Fast Fourier Transform and the
Z-Transform to analyze such signals.

26. Employ standard methods to design filters for use in processing digital
signals.

27. Comprehensively understand how DSP techniques can be used in
Instrumentation and Measurement and modern communication systems.

Module Learning
Outcomes

ey 1 B3lal) @harl] olryen

At the end of this course, the students will be able to

LO27. Understand the principles of coding techniques used in digital communication
systems.

LO28. Relate the information with the probabilities and its types.

LO29. calculate the information content of a random variable from its probability
distribution.

LO30. Relate the joint, conditional, and marginal entropies of variables in terms of
their coupled probabilities.

LO31. Define channel capacities and properties using Shannon’s Theorems.

LO32. Construct efficient codes for data on imperfect communication channels.

LO33. Understand source encoding and efficient communication schemes.

LO34. Implement the various types of source coding algorithms and analyze their
performance.

LO35. Explain various methods of generating and detecting different types of error
correcting codes.

LO36. Describe channel coding schemes, and efficient coding and other
representations for data.

LO37. Design linear block codes and cyclic codes (encoding and decoding).
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1.

Indicative Contents 2.
dyolian Yl wlgisead!

3.

Indicative contents include the following.

Information Theory and Coding (30 hours)

Information Theory: Self-information, source entropy and source entropy rate,
mutual information, channel model BSC and TSC, joint and conditional, entropies,
capacity and efficiency of symmetric and nonsymmetrical discrete channels.
Optimum threshold setting, Capacity of continuous channel (Shannon eq). (10
Hours)

Source Coding: Efficiency and redundancy of a code, fixed length codes, variable
length codes, Fano code, Huffman code, Shannon code, Non-binary source coding,
Source extension for higher coding efficiency. (10 hours).

Channel coding. Even and odd parity error of detecting codes, prob. of undetected
errors, error, correcting codes, linear block codes (generator and parity check
matrices), hamming distance, hamming weight hamming boundary, and error
correction capabilities. Decoding of linear block codes (syndromes). Cyclic codes:
generator polynomial, nonsystematic code (multiplication), systematic cyclic code
(division), and realization logic circuit for encoding and decoding of systematic
cyclic codes, Convolutional codes. (10 hours)

Course Description

This course also introduces the principles and applications of information theory: how
information is measured in terms of probability and various entropies, how these are
used to calculate the capacity of communication channels. Source coding schemes are
also presented in this course to measure how much efficiency and redundancy reveal
about each other. Channel Coding schemes including error correcting codes are
studied in detail at the end of this course.

Learning and Teaching Strategies

oalatlly @t bzl ol

. The teaching of the course is delivered through a combination of lectures, online
Strategies . .
lectures, tutorials, exercises, and laboratory work.
Student Workload (SWL)
Jlall gyl Jasell

Structured SWL (h/sem) Structured SWL (h/w)

63 4.2
Jadll UM Gl elasiall (gulyldl Jooxd| b gl IUall latiall (gl Jond|
Unstructured SWL (h/sem) 62 Unstructured SWL (h/w) 4.1
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Total SWL (h/sem)
il I35 Il S oyl ol

125

Module Evaluation

Time/Nu . Relevant Learning
Weight (Marks) Week Due
mber Outcome

Quizzes ¢ Y-%(Y-) Y,6,9, 12 LO# 1-9
TR Assighments ¢ 0% (0) Continuous | All LO
assessment ). VY 10% (10) Continuous | All LO

Report VY 0% (0) Continuous | All LO
e Midterm Exam 2 hr 10% (10) 7 LO#1-5
assessment | rinal Exam 3hr 50% (50) 16 Al

Total assessment

100% (100 Marks)

Delivery Plan (Weekly Syllabus)
Sl £ sl Zlgial!

Material Covered

Week 1 Information Theory: Review Of Probability,

Week 2 Self-Information, Source Entropy, Source Entropy Rate, Mutual Information,

Week 3 Transinformation, Marginal Entropies, Joint and conditional Entropies.

Week 4 Channels Types and Venn Diagram, Channel Capacity, Efficiency and Redundancy and Cascading of

Channels

Week 5
Fixed Length Codes

Source Coding: Source Coding of Discrete Sources, Coding Efficiency and Redundancy
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Week 6

Variable Length Codes: Shannon Codes

Week 7 | Shannon-Fano Codes (Fano Codes) and Huffman Codes
Week 8 | Midterm Exam
Week 9 | Channel Coding and Error Correcting Codes
Week 10 | Error Detecting and Correcting Codes
Week 11 | Systematic and Non-Systematic Codes, Hamming Distance, Hamming Weight, Hamming Bound
Week 12 | Linear and Non-Linear Block Codes,
Week 13 | Hamming Codes, Encoding and Decoding
Week 14 | Cyclic Codes, Encoding and Implementation
Week 15 | Cyclic Codes Decoding and Implementation
Week 16 | Final Exam
Delivery Plan (Weekly Lab. Syllabus)
Material Covered
Week 1 MATLAB program for Entropy and Mutual Information for Binary Symmetric Channel
Week 2 Source Entropy and Rate
Week 3 Marginal and Joint entropies: Conditional entropies and Transinformation
Week 4 Binary symmetric channel
Week 5 | Shannon code
Week 6 | Huffman Code
Week 7 Channel Coding
Week 8 | Linear Block Code
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Learning and Teaching Resources

u.u:))d..’d\j @J.:.'U‘)Ql.«,a.o

Available in the
Text .
Library?
) Information and Coding Theory, Gareth A. jones and j. Mary
Required Texts . . Yes
jones. Springer, 2000.
Recommended Information Transmission, Modulation, and Noise, M No
Texts Schwartz, 1990.
Websites https://cae.tu.edu.ig/ed/electronic-lectures.html
APPENDIX:
GRADING SCHEME
Oyl lalaxeo
Group Grade BERC:i Marks (%) Definition
A - Excellent Jlal 90-100 Outstanding Performance
B - Very Good [BEgevE 80-89 Above average with some errors
Success Group
C - Good RVES 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory Jowgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX - Fail b Jgsde | (45-49) More work required but credit awarded
(0-49) F - Fail )y (0-44) Considerable amount of work required
Note:
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Scientific Research - Iraq —"\_\ﬁﬁ_

TU - ENGINEERING COLLEGE - ALSHIRQAT

University of Tikrit
College of Engineering-Shirqat

Departments of Engineering collage

MODULE DESCRIPTOR

Loyl Bl Lo g

Module Information

Ayl B3ledl iloglae

Module Title Power System Analysis and Protections Module Delivery
Module Type Core Theory
OLecture
Module Code TUSHEE4201 OLab
ECTS Credits 8 Tutorial
O Practical
SWL (hr/sem) 200 [ Seminar
Module Level 4 Semester (s) offered 8
Administering . . . .
Department Electrical College | Engineering- Shirqat
Module Leader | Ghanim Thiab Hasan e-mail ghanim hassan@tu.edu.ig
Module .
Leader’s Acad. | Assistant Professor MOdl.ll.e LeEader S Msc.
. Qualification
Title
Ghanim Thiab Hasan ) ghanim hassan@tu.edu.iq
Module Tutor e-mail I .
Kamil Jadu Ali kmil.ali78@tu.edu.iq

Peer Reviewer
Name

Asst Prof Dr. Khamees Kh. Hasan | e-mail

kaljomaily@tu.edu.iq
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Review

Committee 01/06/2023 Version Number 1.0

Approval

Relation With Other Modules
31 Ayl Slgall o A8l

Prerequisite module

TUSHEE1200 Semester 2

Co-requisites module

None Semester -

Module Aims, Learning Outcomes, Indicative Contents and Brief Description

raiSs (o an LalinYl Olgisally eladll gL g Ayl Bkl Lol

Module Aims

duwolyd) Balal LBl

11.Understand the analysis of power system and its modeling techniques.
12.Understanding and analyzing the node equation.

13.Understanding the principles of synchronous machine in power
plant.

14. Study and analysis the per-unit system.

15.Understand the phase faults calculations.

16.Understanding the symmetrical components (symmetrical
components of unsymmetrical phases.

17.Analyzing the power in terms of symmetrical components ,
sequence impedance of sequence network, +ve, -ve, and zero
sequence network).

18.Analyzing the power in terms the unsymmetrical faults (L-G, L-L,
L-L-G faults, unsymmetrical faults on power system).

19.Understanding the Load Flow Solution.

20.Understanding the Gauss Sidel method.

21.Understanding the Newton - Raphson method.

22.Analyzing the data for load flow studies.
23.Introduction to power system stability.

24.Study and analysis the stability problem.

25. Understand the rotor dynamics and swing equation.
26.Analyzing the power angle equation.
27.Understanding the equal-area criterion of stability.
28.Analyzing the multi machine stability studies.
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29.Understanding the step-by-step solution.
30.Understand the power system protection system.

31.Understanding the objectives, bus configurations, system
components, current transformers, voltage transformers.

32.Understanding the overcurrent protection, overcurrent relays, fuses,
radial system protection, directional relays applied to 2-source.

33.Understanding the distance protection principle, stepped protection,
R-X.

34.Understanding the differential protection, differential relay, Bus

protection, Machine winding protection,
35.Understanding the transformer protection.

Module Learning
Outcomes

duwhyd! Bolel) @lall Ol y5en

On successful completion of the course students will be able to:

Lo11. Study and analysis the Power System Modeling.
Lo12. Analysis the Node equation, synchronous machine in power
plant, The per-unit system.

LO13. Understanding the fault detection and calculations,

LO14. Identify the types of power system fault types such as phase faults,
symmetrical components (symmetrical components of
unsymmetrical phases, power in terms of symmetrical
components , sequence impedance of sequence network, +ve, -
ve, and zero sequence network), unsymmetrical faults (L-G, L-L,
L-L-G faults, unsymmetrical faults on power system).

LO15. Understanding the load flow solution methods such as : Gauss sidel
method, Newton - Raphson method, data for load flow studies.
LO16. Understanding the power system stability , the stability problem, rotor
dynamics and swing equation , power angle equation, equal-area
criterion of stability, multi machine stability studies , step-by-step

solution.

Lo17. Understanding the power system protection principles
,Objectives, Bus configurations, System components, Current

transformers, Voltage Transformers.

LO18. Understanding the overcurrent protection principles ,Overcurrent Protection
of Lines , Overcurrent Relays, Fuses, Radial system protection, Directional relays
applied to 2-source.'

LO19. Understanding the principles of Distance Protection of Lines ,Stepped
protection, R-X.
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LO20. Understanding the principles of Differential Protection, differential relay, Bus
protection, Machine winding protection.

LO21. Understanding the Transformer Protection principles, Overcurrent,
differential.

Indicative Contents

dolinyYl wbgiall

Indicative contents include the following.

Part A: Electrical power system analysis (44 hours)

6. Introduction to the analysis methods. Introduction to node equation,
synchronous machine in power plant, per-unit system

analysis.(12 hours).

7. ldentify the types of power system fault types such as phase faults,
symmetrical components (symmetrical components of unsymmetrical
phases (8 hours).

8. Power in terms of symmetrical components, sequence impedance of
sequence network, +Ve, -Ve, and zero sequence network (8 hours),
unsymmetrical faults (I-g, |-, I-I-g faults, unsymmetrical faults on power
system) (4 hours).

9. The load flow solution methods such as: Gauss Sidel method, Newton -
Raphson method, data for load flow studies (4 hours).

10. Power system stability, the stability problem, rotor dynamics and swing
equation, power angle equation, equal-area criterion of stability, multi
machine stability, step-by-step solution (8 hours).

Part B : Power system protection (31 hours)

11. The power system protection principles, objectives, bus configurations,
system component. (12 hours).

12. Types of protection (3 hours).

13. Current transformers (4 hours).

14. Voltage transformers (4 hours).

15. Line, bus bar protection (4 hours).

16. Transfer protection (4 hours).

Course Description

This course aims to enable students to be familiar with fundamental concepts and
issues, to develop good understanding the principles of power system analysis, to
perform simple analysis and assessment of system performance. From a system
engineering perspective, we will find that the developments and advances of
electrical power technologies are closely related to those of electrical engineering. For
students who undertake studies in fields other than electrical and power generation.
This course will provide an in-depth overview of the fundamentals as well as modern
techniques and systems in the electrical power generation and distribution fields.

Learning and Teaching Strategies

oaally el ol !

191




. The teaching of the course is delivered through a combination of lectures, online
Strategies . :
lectures, tutorials, exercises works.
Student Workload (SWL)
Ilall gyl Jasd!
Structured SWL (h/sem) Structured SWL (h/w)

93 6.2
diadll s Clall lasiall (gl ol e gl Ul @liziall guhyll) Jadl
Unstructured SWL (h/sem) Unstructured SWL (h/w)

107 7.1
Jadll I Il elaziall e (ool Jadl b gl Ual) latiall e bl Josrll
Total SWL (h/sem)

200
duadll I Clall S guhld) Jaxdl

Module Evaluation
Time/Nu . Relevant Learning
Weight (Marks) Week Due
mber Outcome

Quizzes 6 30 % (30) 3,6,9,12 All LO
EoTHt e Assignments 10 10% (10) Continuous | AllLO
assessment Lab.

Report Continuous | AllLO
Rurr et Midterm Exam 2 hr 10% (10) 7 LO#1-5
assessment Final Exam 3hr 50% (50) 16 All
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Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
Gl (£ gl zlgiall

Material Covered

Week 1 Introduction to node equation.

Week 2 Introduction to per unit system.

Week 3 power system fault types such as phase faults, symmetrical components (symmetrical components
of unsymmetrical phases.

Week 4 symmetrical components, sequence impedance of sequence network, +Ve, -Ve, and zero sequence
network(4 hours),

Week 5 unsymmetrical faults (I-g, I-l, I-I-g faults, unsymmetrical faults on power system)

Week 6 load flow solution methods such as: Gauss Sidel method, Newton - Raphson method, data for load
flow studies

Week 7 Power system stability, the stability problem, rotor dynamics and swing equation, power angle
equation, equal-area criterion of stability, multi machine stability, step-by-step solution

Week 8 | The power system protection principles, objectives,

Week 9 bus configurations, system component

Week 10 | Current transformers.

Week 11 | Voltage transformers.

Week 12 | Bus bar protection.

Week 13 | Transfer protection.

Week 14 | Transmission line protection.

Week 15 | Preparing for Final Exam

Week 16 | Final Exam

Learning and Teaching Resources
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Available in the
Text .
Library?
Power Systems Analysis, second edition, by Arturo R. Bergen
Required Texts and Vijay Vittal. (Prentice Halllnc.,2 000, ISBN0-13-691990-1, Yes
619 pages.
Power System Stability and Control,P.Kundur,(McGraw-
Recommended Texts N
*® | Hill,New York,1994.1SBN0-07-035958-X ©
Websites https:// 0136919901 < www.amazon.com. https //Power-System... <« 2018/01 < uploads
-« Wp-content < powerunit-ju.com
APPENDIX:
GRADING SCHEME
Oyl alasxo
Group Grade el Marks (%) Definition
A - Excellent kel 90 - 100 Outstanding Performance
B - Very Good [SENVES 80 -89 Above average with some errors
Success Group
C - Good RVES 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory twgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgutn 50-59 Work meets minimum criteria
Fail Group FX - Fail i Jgude | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required
Note:

Ministry of Higher Education and
Scientific Research - Iraq

University of Tikrit

TR =R

Blogil] dwsig e

TU - ENGINEERING COLLEGE - ALSHIRQAT
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College of Engineering-Shirqat

Departments of Engineering collage

MODULE DESCRIPTOR

Module Information
oy ) Boledl o ghas

Module Title Digital Signal Processing (DSP) Module Delivery
Module Type Core Theory
[ Lecture
Module Code TUSHEE4202 Lab
ECTS Credits 5 I Tutorial
O Practical
SWL (hr/sem) 125 O Seminar
Module Level 4 Semester (s) offered 8
Administering . . . .

P e Electrical College | Engineering- Shirqat
Module Leader | Ayad Atiyah Abdulkafi e-mail ayad atiyah@tu.edu.ig
Module ,

Leader’s Acad. | Assistant Professor MOd'.Jl.e Le.ader S PhD

. Qualification

Title

Module Tutor Ayad Atiyah Abdulkafi e-mail ayad atiyah@tu.edu.iq

Peer Reviewer

Name Asst Prof Dr. Khamees Kh. Hasan | e-mail kaljomaily@tu.edu.ig

Review
Committee 01/06/2023 Version Number 1.0
Approval
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Relation With Other Modules
3! Ayl sl gall o A8l

Prerequisite module

TUSHEE1201 Semester 2

Co-requisites module

None Semester -

Module Aims, Learning Outcomes, Indicative Contents and Brief Description

aie g pe L3linYl Gbgizally platll g5l5g dushll 55kl Clua

Module Aims

dwolydl okl LBl

28. Understand the principles of Digital Signals in both the time and frequency
domains and use the Fourier Transform, the Fast Fourier Transform and the
Z-Transform to analyze such signals.

29. Employ standard methods to design filters for use in processing digital
signals.

30. Comprehensively understand how DSP techniques can be used in
Instrumentation and Measurement and modern communication systems.

Module Learning
Outcomes

eyl Bleld ehal] olomyen

At the end of this course, the students will be able to

LO38. Develops a good understanding of modeling and analysis discrete-time signals
and systems.

LO39. Understanding of signals and its classifications

LO40. Describe the characteristics and transformations of discrete time signals
mathematically.

LO41. Understanding of systems and its classifications

LO42. Apply techniques in time and transform domains to the analysis and design of
discrete-time systems.

LO43. Works with mathematical tools (z-Transform, difference equations) to have an
in-depth understanding of discrete-time signals and systems.

LO44. Use spectral analysis (Fourier analysis: DTFT, DFT) to analyze signals and
systems.

LO45. Studies, understands and works with A/D, D/A conversion processes.

LO46. Studies digital filter design techniques.

LO47. Design digital filters and apply them to real-world applications of signal and
information processing.

Indicative Contents

Aol VI wlgiseall

Indicative contents include the following.
DSP (30 Hours)

22. Introduction to Digital Signal Processing (DSP) , Digital Signals and Systems:
Common Types and Generation of DS. Basic concepts: linear, time variant, stable
and casual discrete systems. Difference equations and impulse response. Input /
output relations in Z- domains. Discrete convolution techniques: tabular method,
Z- transform method, matrix method, add overlap method. De-convolution
methods': iterative method and Z-transform method, frequency response of
discrete system. (10 hours)
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23.

24,

Discrete Fourier transform (DFT): Definition and properties of DFT, Matrix
formulation of the DFT., Fast Fourier transform. (FFT), decimation in time (DIT),
decimation in frequency (DIF), arithmetic complexity (10 hours).

Digital Filter Design: Classification and realization of discrete system (FIR and IIR
systems), Review of analogue filter design (Butterworth and Chebyshev filter), IIR
filter design using analogue filters and the bilinear transformation, filter
transformation for IIR (LPF/ LPF, LPF/HPF, LPF/BPF, LPF/BSF). FIR filter design using
windows, Rectangular, Bartlett, Hanning, Hamming and Blackman windows, LPF,
HPF, BPF and BSF FIR filter. (10 hours)

Course Description

This course provides an introduction to processing of discrete-time (DT) signals.

Fundamental principles of DT systems and signals, in both time and Fourier domains,

are presented. These are followed by modern applications of digital signal processing

in electronic, computer and information engineering. Throughout the course, the

focus is on developing techniques and algorithms for solving discrete-time signal

processing problems.

Learning and Teaching Strategies

oalatlly @t bzl el

. The teaching of the course is delivered through a combination of lectures, online
Strategies . .
lectures, tutorials, exercises, and laboratory work.
Student Workload (SWL)
CIUal) oyl Jasel
Structured SWL (h/sem) Structured SWL (h/w)

63 4.2
el IS Il plaicall gwhydl Jos e gl lal) @lazial) gyl Joe)
Unstructured SWL (h/sem) Unstructured SWL (h/w)

62 4.1
Jadll M Il elaziall e oobl Jadl Lo gl Jlall plaiiall p& (gl Josull
Total SWL (h/sem)

125
Jradl! I Jlall S gyl o)
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Module Evaluation
duwlydl 5ol S
Time/Nu . Relevant Learning
Weight (Marks) Week Due
mber Outcome

Quizzes ¢ Y-%(Y-) Y,6,9,12 LO# 1-9
EORaTie Assignments ¢ 0% (0) Continuous | All LO
assessment ') op, VY 10% (10) Continuous | All LO

Report VY 0% (0) Continuous | All LO
SUirEr e Midterm Exam 2 hr 10% (10) 7 LO#1-5
assessment | cins) Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Material Covered

Week 1 Digital Signals (DS): Common Types and Generation of DS.

Week 2 Basic concepts: linear, time variant, stable and casual discrete systems.

Week 3 Difference equations and impulse response. Input / output relations in Z- domains.

Week 4 Discrete convolution techniques: tabular method, Z- transform method, matrix method, add overlap
method.

Week 5 De-convolution methods': iterative method and Z-transform method, frequency response of discrete
system.

Week 6 Definition and properties of DFT,

Week 7 Matrix formulation of the DFT, Fast Fourier transform. (FFT)

Week 8 Midterm
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Week 9 Decimation in time (DIT), decimation in frequency (DIF), arithmetic complexity.
Week 10 | Classification and realization of discrete system (FIR and IIR systems),
Week 11 | Review of analogue filter design (Butterworth and Chebyshev filter), IIR
Week 12 | filter design using analogue filters and the bilinear transformation, filter
Week 13 | transformation for IIR (LPF/ LPF, LPF/HPF, LPF/BPF, LPF/BSF). FIR
Week 14 | filter design using windows, Rectangular, Bartlett, Hanning, Hamming and
Week 15 | Blackman windows, LPF, HPF, BPF and BSF FIR filter..

Week 16 | Final Exam
Delivery Plan (Weekly Lab. Syllabus)
Material Covered
Week 1 Getting Started with dealing with signals and systems in MATLAB
Week 2 | Signal Generations in MATLAB
Week 3 Verification of Sampling Theorem
Week 4 Discrete Time Systems
Week 5 Impulse Response of a Given System
Week 6 Linear and Circular Convolution of Two Given Sequences
Week 7 DSP using MATLAB

Learning and Teaching Resources

WJ.XU\j M\)Jw

Available in the

Text
ex Library?
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An Introduction to Analog and Digital Communication, Simon

Required Texts Haykins, John Wiley India Pvt. Ltd., 2008, ISBN 978—81-265— Yes
3653-5.
Modern Digital and Analog Communication Systems, 4th ed.;
REC e B.P. Lathi and Zhi Ding; Oxford University Press; 2009. No
Texts Communication Systems Engineering 2nd Ed by John G.
Proakis and Masoud Salehi 2002.
Websites https://cae.tu.edu.ig/ed/electronic-lectures.html
APPENDIX:
GRADING SCHEME
Syl Jalasea
Group Grade BERC:i Marks (%) Definition

A - Excellent

el 90 - 100 Outstanding Performance

B - Very Good [BEgevE 80 -89 Above average with some errors
Success Group

C - Good RVES 70-79 Sound work with notable errors
(50 - 100)

D - Satisfactory twgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX - Fail sy Jgudn | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required
Note:

Ministry of Higher Education and

Scientific Research - Iraq ‘A\/ﬂ
P jlé\_uf] Z]i"éfgj[i\;' )

TU - ENGINEERING COLLEGE - ALSHIRQAT

University of Tikrit
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MODULE DESCRIPTOR

Module Information
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Module Title Graduation Project 11 Module Delivery
Module Type C-Core X Theory
O Lecture
Module Code TUSHEE4203 1 Lab
ECTS Credits 4 L Tutorial
Practical
SWL (hr/sem) 100 0 Seminar
Module Level Semester (s) offered 7
Administering . . . .
Department Electrical College | Engineering- Shirqat
Module Leader | Ayad Atiyah Abdulkafi e-mail ayad atiyah@tu.edu.iq
Module .
Leader’s Acad. | Assistant Professor MOdl.ll.e Le.ader S PhD
. Qualification
Title
Module Tutor Academic Staff e-mail
Peer Reviewer . . . . .
Ayad Atiyah Abdulkafi e-mail ayad atiyah@tu.edu.iq
Name
Review
Committee 01/06/2023 Version Number 1.0
Approval
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Relation With Other Modules
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Prerequisite module

TKSHEE4103 Semester 7

Co-requisites module

None Semester -

Module Aims, Learning Outcomes, Indicative Contents and Brief Description
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Module Aims

duwlyd) Balal LBl

The main aim of this course is to prepare students for the practical tasks of the
workplace after graduation. This includes building his/her ability to perform a
complete project.

Module Learning
Outcomes

duwhyd! Bolel) @ladl Ol y5en

Upon completion of this course, the student should be able to:

LO24. Structure a working schedule for the project.

LO25. Present Clear aim and objectives of the graduation project.

LO26. Present the literature review with relation to the selected topic.

LO27. Develop and carry out the design (or any topic selected).

LO28. Participate in teamwork activities.

LO29. Implement the techniques of oral and written presentations.

LO30. Identify an engineering problem and assess alternative solutions.

LO31. Apply project management fundamentals.

LO32. Understand the ethics of the engineering profession.

LO33. Interact with industry, and related NGOs.

LO34. Write a technical report.

LO35. Defend the technical report in front of a committee and be able to answer
guestions asked by the committee members.

Indicative Contents

dolinyYl wbgiall

Indicative contents include the following.

13.Introduction to_Timing Circuits (Bistable, Monostable and A stable
Multiviberators, Sequence Generators principles & applications). (12 hours)

14. Analysis and Design of Synchronous Systems: Finite State Machines and
Algorithm State machine (ASM) with applications. (12 hours)

15. Hardware Design of Micro Computers Microprocessors: Digital to Analogue (DAC)
and Analogue to Digital Converters (ADC): Types and applications. (10 hours)

16. Digital devices: Memories, Mask ROM, EEPROM, RAM, LUT, PLD, FPGA, VHDL
Language. (8 hours)

17. Logic circuits, logic families Zero — crossing detector (3 hours)

18.Design of digital instruments with applications (3 hours)
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Preparatory studies of the literature and data collection for the graduation project in
a particular area of concentration and under the supervision of one of the academic
staff members. The course covers directed readings in the literature of Electrical
engineering, introduction to research methods, seminar discussions dealing with
special engineering topics of current interest. Planning, design, construction and

Course Description

management of an engineering project. Writing a technical report.

Learning and Teaching Strategies

oaally elatl bl

. The teaching of the course is delivered through a combination of lectures, online
Strategies . . . . .
lectures, tutorials, exercises, seminar discussions and laboratory work.
Student Workload (SWL)
el ooyl Jassd!
Structured SWL (h/sem) Structured SWL (h/w)

33 2.2
duadll I CIUal) alaiall guhll) Jas| e gl Ul @liziall guhll) Jaxdl
Unstructured SWL (h/sem) Unstructured SWL (h/w)

67 4.4
Juadll IS Clall plaiiall pe (bl Jazxdl e gl A elizial) e gyl Josell
Total SWL (h/sem)

100
Jeadll s Clall S guhll) Jaxdl

Module Evaluation

Time/Nu . Relevant Learning
Weight (Marks) Week Due
mber Outcome
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Quizzes

Formative Assignments 10 20% (5) Continuous | All LO

assessment Lab

Report 10 20% (5) Continuous | All LO
Bt Midterm Exam 2 hr 10% (10) 7 LO#1-5
assessment | oo Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Material Covered

Week 1 Project management

Week 2 Project management

Week 3 Project research question proposal

Week 4 | Project management

Week 5 | Project management

Week 6 Project management

Week 7 Project report submission

Week 8 Midterm Exam

Week 9 | Project management

Week 10 | Project management

Week 11 | Project first presentation

Week 12 | Project management

Week 13 | Project management

Week 14 | Project management
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Week 15

Presentation to the review board and oral examination

Week 16 | Final Exam
Learning and Teaching Resources
u*t?Jv‘JJ'ﬁ ‘ol:JJ\ JQL,Q.A
Available in the
Text )
Library?
Will be required depending on the recommendation of the
Required Texts project supervisor and according to the needs of the specific NA
project topics.
R
ecommended NA
Texts
Websites
APPENDIX:
GRADING SCHEME
Oyl lalases
Group Grade BERC:i Marks (%) Definition
A — Excellent el 90 - 100 Outstanding Performance
B - Very Good B Ve 80 -89 Above average with some errors
Success Group
C - Good RVES 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory Jowgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX - Fail b Jesde | (45-49) More work required but credit awarded
(0-49) F - Fail )y (0-44) Considerable amount of work required
Note:
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MODULE DESCRIPTOR

Loyl Bl Lo g

Module Information
Lyl B3lodl o glas

Module Title English language 1V Module Delivery
Module Type S-Support or related learning activity Theory
O Lecture
Module Code TUSHEE4205 O Lab
O Tutorial
ECTS Credits 2 O Practical
O Seminar
SWL (hr/sem) 2
Module Level 4 Semester (s) offered 7
Administering . . . .
Department Electrical College | Engineering- Shirqat
Module Leader | Khaled Jumah Abdulgader e-mail khalid.abdulkadir@tu.edu.iq
Module .
Leader’s Acad. | Assistant Professor MOdl.ll.e Le:ader S MSc.
. Qualification
Title
Module Tutor Khaled Jumah Abdulqader e-mail khalid.abdulkadir@tu.edu.iq
Peer Reviewer . ) . . .
Name Dr. Ayad Atiyah Abdulkafi e-mail ayad atiyah@tu.edu.iq
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Review

Committee 01/06/2023 Version Number 1.0

Approval

Relation With Other Modules
31 Ayl Slgall o A8l

Prerequisite module

TUSHEE3104 Semester 5

Co-requisites module

None Semester -

Module Aims, Learning Outcomes, Indicative Contents and Brief Description

raiSs (o an LalinYl Olgisally eladll gL g Ayl Bkl Lol

Module Aims

duwlyd) Balal LBl

1.Use the language with accuracy and fluently

2-Integrate themes, structures, function vocabulary and pronunciation

3-Make use of language in real life.

4-Familiarize themselves with conversational language, grammar in communication
listening activities high interested reading passages

Module Learning
Outcomes

eyl 3Ll odal] olmyen

On successful completion of the course students will be able to understand:

LO1. Use the language with accuracy and fluently Principle operation of dc
generator.
LO2. Integrate themes, structures, function vocabulary and pronunciation Parallel
operation of dc generators..
LO3. Make use of language in real life. Analyze Characteristics and performance of
dc motors.
LO4. Familiarize themselves with conversational language, and grammar in
communication listening activities high interested in reading passages

Indicative Contents

dolinyYl wbgiall

Indicative contents include the following.

English for Engineering is designed to improve the communication skills and
specialist language knowledge of engineers, enabling them to work more
confidently and effectively. With an emphasis on listening and speaking, the ten
standalone units cover topics common to all fields of engineering such as
monitoring and control, procedures and precautions, and engineering design.
Authentic activities based on everyday engineering situations - from describing
technical problems and solutions to working with drawings - make the course
practical and motivating.
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In addition, a set of case studies available online provide problem-solving practice
in authentic engineering scenarios.

Course Description

The course is particularly suitable for civil, mechanical and electrical engineers and
can be used in the classroom or for self-study.

Learning and Teaching Strategies

oaally ool ol

Strategies The teaching o.f the course is.delivered through a combination of lectures, online
lectures, tutorials, and exercises,.
Student Workload (SWL)
lal gyl Jazell
Structured SWL (h/sem) Structured SWL (h/w)
Jaddl U35 Il @liziall guhtll Jasdl 3 e gl Ul eliziall gl Jasdl 2
Unstructured SWL (h/sem) Unstructured SWL (h/w)
Jradl] I Il laziall pé (gl Jossl Y e el CUall @laziall 2 (obydl Jandl t
Total SWL (h/sem)
ol I3l CIal) S gyl Jae) >0

Module Evaluation

sy )1 B3 L)) s

Time/Nu . Relevant Learning
Weight (Marks) Week Due
mber Outcome
Quizzes 4 10 % (10) 3,6,9,12 LO#2,5,8,11

208




Assighments 4 15% (15) Continuous | All LO
Formative
Lab. % (00) Continuous | All LO
assessment
Report 8 15% (15) Continuous | All LO
Bt Midterm Exam 1hr 10% (20) 7 LO#1-6
assessment | o) Exam 2 hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Material Covered
Week 1 | Technology in use (words stemming from uses verbs adverbs and phrases )
Week 2 Materials technology (common materials made of and adverbs of degree )
Week 3 Components and assemblies (shapes 3D words t describe and prepositions to describe )
Week 4 Engineering design (Phrases related to scale and tolerance and verbs and nouns problems
describing design )
Week 5 Breaking point (verbs and adjectives verbs and nouns problems describing reapers
Week 6 | Technical developments phrases and idioms
Week 7 Procedures and procreations Types of industrials hazards common language on safety notes
Week 8 Midterm Exam
Week 9 Monitoring and control(Words To describe automated
Week Theory and practice (Words and phrases for agreeing and disagreeing and Words for linking causes
and Effects)
Week 11 Pushing the boundaries (Adjectives describing suitability and performance and Words To describe
type of forces fact of criteria, criterion,
Week Answer key
Week 13 | Glossary
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Week 14 | Exercises

Week 15 | preparing for final exam

Week 16 | Final Exam

Learning and Teaching Resources

WJJJJb PJ:.‘LJ\).)L,M

Required Texts

Available in the
Text )
Library?
Mark Ibbotson Cambridge English for Engineering
Yes

English Arabic Dictionary of Electric, Electronic and

Recommended Communication 2016
Texts
English grammar for engineering students .com
APPENDIX:
GRADING SCHEME
Oyl lalaso
Group Grade el Marks (%) Definition
A - Excellent Sl 90 - 100 Outstanding Performance
Success Group
B - Very Good B geve 80 -89 Above average with some errors
(50 - 100)
C - Good SVES 70-79 Sound work with notable errors

210




D - Satisfactory twgie 60 - 69 Fair but with major shortcomings

E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX - Fail b Jesde | (45-49) More work required but credit awarded
(0-49) F — Fail ) (0-44) Considerable amount of work required

Ministry of Higher Education and
Scientific Research - Iraq
University of Tikrit
College of Engineering

Department of Electrical Engineering

iy S idedt
Sl il dpsig ddes

TU - ENGINEERING COLLEGE - ALSHIRQAT

)

MODULE DESCRIPTOR

Loyl Bl Lo g

Module Information
Lyl B3| ologlas

Module Title Renewable Energy Module Delivery
Module Type Elective Theory
[Lecture
Module Code TUSHEE4104 OLab
. Tutorial
ECTS Credits 4 I Practical
SWL (hr./sem.) 100 LI1seminar
Module Level 4 Semester (s) offered 7
Administering Electrical . . .
e Engineering College | Engineering- Shirqgat
Module Leader e-mail
Module Leader’s Acad. Module Leader’s
Title Qualification
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Module Tutor e-mail
Peer Reviewer Name Ayad Atiyah . e-mail ayad ativah@tu.edu.ig
Abdulkafi
Review Committee 01/06/2023 Version Number | 1.0
Approval

Relation With Other Modules
31 Ayl Sl gall e dBMall

Prerequisite module

TUSHEE3100 Semester 1

Co-requisites module

None Semester -

Module Aims, Learning Outcomes, Indicative Contents and Brief Description

i Lo ae balinYl Olgizally eladl g@5l5g dalydl Balall lua]

Module Aims

Gyl 8oLl CBlua]

1- To understand the importance of renewable energy resources and its
utilization for thermal and electrical energy needs and also the
environmental aspects of these resources.

2- Understand the various forms of conventional energy resources.

3- Learn the present energy scenario and the need for energy conservation.

4- Explain the concept of various forms of renewable energy.

5- Outline division aspects and utilization of renewable energy sources for both
domestics and industrial application

6- Analyze the environmental aspects of renewable energy resources.

7- Analysis the environmental conditions effects on the output power of the solar
system.

Module Learning
Outcomes

ey 1 B3lal) @harl] olryen

LO11. Understanding the foundation of fundamental of Energy Sources and
Environmental Effects

LO12. Describe the environmental aspects of non-conventional energy
resources. In Comparison with various conventional energy systems, their
prospects and limitations.

LO13. Know the need of renewable energy resources, historical and latest
developments.
LO14. escribe the use of solar energy and the various components used in

the energy production with respect to applications like - heating, cooling,
desalination, power generation, drying, cooking etc.

LO15. Appreciate the need of Wind Energy and the various components
used in energy generation and know the classifications.

LO16. Understand the concept of Biomass energy resources and their
classification, types of biogas Plants- applications.

LO17. Compare Solar, Wind and bio energy systems, their prospects,
Advantages and limitations.
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LO18. Acquire the knowledge of fuel cells, wave power, tidal power and
geothermal principles and applications.

Indicative Contents

dyolin Yl wbgiseal!

Indicative content includes the following topic each has 5 Hrs including class
lectures and tutorials.

1- Energy Sources and Environmental Effects

2- Electrical Fundamentals

3- Solar Photovoltaics

4- Detailed design project using commercial design methods and tools.
5- Aﬁplied Renewable Energy for Businesses & Residences
6- Charge Controllers and Inverters

7- Wind Power Fundamentals

8- Biomass Technologies

9- Geothermal Power Generation

10- Hydropower and Fuel Cells.

11-Second class project based on technology to be selected.
12- Generators and Connecting to The Grid

Course Description

This course will focus on the practical application of renewable energy technologies.
Topics include energy and resource conservation and project siting, economics,
financing, renewable energy and tax credits, technical and engineering aspects,
regulatory issues, energy storage, monitoring and verification. Students study the
advantages, limitations, and potential of various energy sources. Wind, solar, small-
scale hydro, ground-source heat pumps, combined heat and power, biofuels, fuel
cells, and other technologies are examined. Students will learn the strategies and
cost/benefit analyses employed by energy analysts to meet demand with clean
energy production. Students will also complete their own study and proposal for a
renewable energy project.

Learning and Teaching Strategies

oabatlly @l bzl Aol

Stratesies The learning and teaching strategy includes Class Participation, Homework
& Assignments, Project Presentation(s) and Quizzes/Tests
Student Workload (SWL)

Ilal) oyl Jasell
Structured SWL (h/sem.) Structured SWL (h/w)

63 4.2
adll I Il elaziodl el ool bee gl (Ul @lasiall gl Josel)
Unstructured SWL (h/sem.) Unstructured SWL (h/w)

37 2.4
dadll I LIl elaxindl pe gwhl Josd! bee gl Jlall laiiall g (bl Josell
Total SWL (h/sem.)

100
Jradl! I Jlall S gyl o)
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Module Evaluation

Time/Nu . Relevant Learning
Weight (Marks) Week Due
mber Outcome

Quizzes 4 20 % (20) 3,6,9,12 All LO
Formative

Assighments 4 10% (10) Continuous | All LO
assessment

Report 5 10% (10) Continuous | All LO
Summative | Midterm Exam 2 hr 10% (10) 8 LO #1-7
assessment | rinal Exam 3hr 50% (50) 16 Al
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
Gl £ 9uY) zlginll

Material Covered
Week 1 Energy Sources and Environmental Effects
Week 2 Electrical Fundamentals
Week 3 Solar Photovoltaics
Week 4 Solar Power Systems — Electrical
Week 5 Solar Power Systems — Thermal and Mechanical
Week 6 Solar Tracking
Week 7 Detailed design project using commercial desigh methods and tools
Week 8 | Midterm exam
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Week 9 Charge Controllers and Inverters

Week 10 | Study and analysis the maximum power point tracking charge controller.

Week 11 | Biomass Technologies and Geothermal Power Generation

Week 12 | Hybrid solar system.

Week 13 | Second class project based on technology to be selected

Week 14 | Generators and Connecting to The Grid

Week 15 | The Big Picture, Putting It All Together

Week 16 | Final exam

Learning and Teaching Resources

oeddly @laddl Hobao

Available in the
Text )
Library?
. Renewable Energy Systems, David Buchla, Thomas Kissell and
Required Texts Thomas, Floyd, Pearson, 2015, ISBN: 978-0-13-262251-6. Yes
Recommended Integration of Renewable Sources of Energy, 2nd Edition, Felix A
Farret and M. Godoy Simoes, Wiley, 2018, ISBN: 978-1-11-913737- Yes
Texts 5
Websites https://greencleanguide.com
APPENDIX:
GRADING SCHEME
C)L?:)JJ\ blhxe
Group Grade el Marks (%) Definition
A - Excellent Sl 90 - 100 Outstanding Performance
Success Group B - Very Good B geve 80 -89 Above average with some errors
(50 - 100) C - Good VS 70-79 Sound work with notable errors
D - Satisfactory Jawgie 60 - 69 Fair but with major shortcomings
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E - Sufficient Jgutn 50 -59 Work meets minimum criteria
Fail Group FX - Fail i Jgude | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required
Note:

NB Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone
"near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.

216



Ministry of Higher Education and
Scientific Research - Iraq

University of Tikrit

== ||

A ——

TU - ENGINEERING COLLEGE - ALSHIRQAT

College of Engineering-Shirqat

Departments of Engineering collage
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Loyl Bl Lo g

Module Information

Ayl B3ledl iloglae

Module Title Mobile Communications Module Delivery
Module Type Elective X Theory

O Lecture
Module Code TUSHEE3106 O Lab
ECTS Credits ¢ OTutorial

O Practical
SWL (hr/sem) 01 O Seminar
Module Level Y Semester (s) offered 0
Administering . . . .

Department Electrical College | Engineering- Shirqat

Module Leader | Ayad Atiyah Abdulkafi e-mail ayad atiyah@tu.edu.iq
Module

Leader’s Acad.
Title

Assistant Professor

Module Leader’s
Qualification

PhD

Module Tutor

Ayad Atiyah Abdulkafi

e-mail

avad ativah@tu.edu.iq

Peer Reviewer
Name

Asst Prof Dr. Khamees Kh. Hasan

e-mail

kaljomaily@tu.edu.iq
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Review
Committee 01/06/2023 Version Number 1.0
Approval

Relation With Other Modules
3 duwydl 3l gl o A8l

Prerequisite module None Semester -

Co-requisites module None Semester -

Module Aims, Learning Outcomes, Indicative Contents and Brief Description

raiSs (o an LalinYl Olgisally eladll gL g Ayl Bkl Lol

Module Aims 14. To introduce students to the fundamentals of wireless communication
. systems and techniques.

Sl Bl ol 15. To describe existing wireless communication systems and standards.

16. To prepare students for understanding systems that will be used in the next

generations of wireless communication.

On successful completion of the course students will be able to:

LO25. have knowledge about the evolution of wireless communication standards.

LO26. understand wireless communication channels and the fading effect.

Module Learning LO27. understand multiple access techniques, wireless network structures, the

Outcomes concepts of cellular communication.

LO28. understand the concepts of cellular channel assignment, handover, sectoring,
power control.

Ayl B3lel) el Solomyiie LO29. understand diversity techniques and multi-antenna systems.

LO30. understand multicarrier modulation, OFDM, OFDMA techniques.

LO31. understand basic components of all-IP telecommunication networks.

LO32. have knowledge about 2nd, 3rd, 4th, 5th generation and beyond wireless
communication systems.

Indicative contents include the following.

25. Introduction, Basic Concepts, Historical Development, Wireless
Communication Systems and Standards (3 Hrs)

Indicative Contents 26. Channel Models, Path Loss, Shadowing (3 Hrs)
27. Fading, Channel Classifications (3 Hrs)
daliyYl Wlgizall 28. Multiple Access Techniques, FDMA, TDMA (4 Hrs)

29. Spread Spectrum, CDMA (3 Hrs)

30. Cellular Structures, Network Structure, Channel Assignment (3 Hrs)
31. Handover, Sectoring (3 Hrs)

32. Sectoring (Continued), Power Control (3 Hrs)

33. Diversity Techniques, MIMO Systems (4 Hrs)
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34. Multicarrier Modulation, OFDM, OFDMA (5 Hrs)
35. All-IP Telecommunication Networks (3 Hrs)
36. 2nd and 3rd Generation Wireless Communication Systems (3 Hrs)

37. 4th Generation Wireless Communication Systems (3 Hrs)

38. 5th Generation and Beyond Wireless Communication Systems (3 Hrs)

Course Description

Introduction, Basic Concepts, Historical Development, Wireless Communication
Systems and Standards, Channel Models, Path Loss, Shadowing, Fading, Channel

Classifications, Multiple Access Techniques, FDMA, TDMA, CDMA, Cellular Structures,

Network Structure, Channel Assignment, Handover, Sectoring, Power Control,

Diversity Techniques, MIMO Systems, Multicarrier Modulation, OFDM, OFDMA, All-IP
Telecommunication Networks, 2nd, 3rd, 4th, 5th Generation and Beyond Wireless
Communication Systems.

Learning and Teaching Strategies

oalatlly ] bl Aol

The teaching of the course is delivered through a combination of lectures, online

Strategies lectures and exercises.
Student Workload (SWL)

Il Léwbu\ll Jed
Structured SWL (h/sem) Structured SWL (h/w)
dradll I3 CIUall elaziall gl Jasu! 8 L gl Il plaiall gyl Jasdl 32
Unstructured SWL (h/sem) Unstructured SWL (h/w)
Jradd] I3 Il @latial) pe gwhll Jasd! >2 e e I latial] 2 oyl Jasd 36
Total SWL (h/sem)

100
ol I3l CIal) S gyl Jan)

Module Evaluation
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Time/Nu Relevant Learning
Weight (Marks) Week Due
mber Outcome

Quizzes 4 30 % (30) 3,6,9, 12 All LO
e Assignments 4 10% (10) Continuous | AllLO
assessment Lab.

Report
Summative | Midterm Exam 2 hr 10% (10) 7 LO #1-6
assessment | rinal Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Sl (£ )l zlgiall

Material Covered

Week 1 Introduction, Basic Concepts, Historical Development, Wireless Communication Systems and
Standards

Week 2 | Channel Models, Path Loss, Shadowing

Week 3 | Fading, Channel Classifications

Week 4 | Multiple Access Techniques, FDMA, TDMA

Week 5 | Spread Spectrum, CDMA

Week 6 | Cellular Structures, Network Structure, Channel Assignment

Week 7 | Handover, Sectoring

Week 8 | Midterm Exam

Week 9 | Sectoring (Continued), Power Control

Week 10 | Diversity Techniques, MIMO Systems
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Week 11 | Multicarrier Modulation, OFDM, OFDMA
Week 12 | All-IP Telecommunication Networks
Week 13 | 2nd and 3rd Generation Wireless Communication Systems
Week 14 | 4th Generation Wireless Communication Systems
Week 15 | 5th Generation and Beyond Wireless Communication Systems
Week 16 | Final Exam
Learning and Teaching Resources
w).ullg M‘J.}L@A
Available in the
Text )
Library?
R ired Texts Parsons, J. D. (2012). Mobile communication systems.
equ Springer Science & Business Media. No
Osseiran, Afif, Jose F. Monserrat, and Patrick Marsch, eds. 5G
Recommended ) . o .
T mobile and wireless communications technology. Cambridge No
= University Press, 2016.
Websites https://cae.tu.edu.ig/ed/electronic-lectures.html
APPENDIX:
GRADING SCHEME
Slomyldl Jabase
Group Grade BERC:i Marks (%) Definition
A - Excellent el 90-100 Outstanding Performance
B - Very Good (SESNVES 80-89 Above average with some errors
Success Group
C - Good RVES 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory bwgie 60— 69 Fair but with major shortcomings
E - Sufficient Jgade 50-59 Work meets minimum criteria
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Fail Group FX - Fail oy Jeude | (45-49) More work required but credit awarded
(0-49) F - Fail cwly (0-44) Considerable amount of work required
Note:

NB Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone
"near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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University of Tikrit Slay a4l dewsig dds
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MODULE DESCRIPTOR

Module Information
Gyl Bl oo glao

Module Title Radar Systems Module Delivery
Module Type Elective Theory
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Module Code TUSHEE3204 O Lecture
: O Tutorial
ECTS Credits 2 ] Practical
SWL (hr/sem) 50 O Seminar
Module Level 3 Semester (s) offered 6
Administering . . . .
Department Electrical College | Engineering- Shirqat
Module Leader | Mahmoud Ali e-mail mh.dham@tu.edu.ig
Module .
Leader’s Acad. | Assistant Professor MOdl.ll.e Le:ader S master
. Qualification
Title
Module Tutor Mahmoud Ali e-mail mh.dham@tu.edu.iq
Peer Reviewer . ) . . .
Ayad Atiyah Abdulkafi e-mail ayad ativah@tu.edu.iq
Name
Review
Committee 01/06/2023 Version Number 1.0
Approval

Relation With Other Modules

S3Y! dnly )l Sl gl ae A8l

Prerequisite module

None

Semester

Co-requisites module

None

Semester

Module Aims, Learning Outcomes, Indicative Contents and Brief Description

kB (o9 an alinYl Olgisally elatll gl g Ayl Bkl Lol

Module Aims

dalyd) Bolell LBl

Applications.

Tracking.

3. To know the various types of tracking techniques involved.
4. To understand Radar Receivers, MTI filters, displays and antennas.

1. To learn Radar Fundamentals like Radar Equation, Operating frequencies &

2. To understand the basic concepts of different types of Radars for surveillance &

Module Learning

Outcomes

Radar Range Equation.

On successful completion of the course students will be able to:

1. Demonstrate an understanding of the factors affecting the radar performance using
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2. Analyze the principle of FM-CW radar and apply it in FM-CW Altimeter.

3. Differentiate between a MTI Radar and a Pulse Doppler Radar based on their
working principle.

4. Demonstrate an understanding of the importance of Matched Filter Receivers in
Radars.

5. Familiarize with the different types of Radar Displays and their application in real
time scenario

Indicative Contents

dyoliyYl wbgiall

Indicative contents include the following.
RADAR SYSTEMS (30 Hours)
1-Introduction, Basic Principle of Radar, Terminology of Radar Systems(4 hours)

2- Radar Equation: SNR, Envelope Detector-False AlarmTime and Probability,
Integration of Radar Pulses, Radar Cross Section of Targets (simple targets -
sphere, cone- sphere), Transmitter Power, PRF and Range Ambiguities,(6 hours)

3- CW and Frequency Modulated Radar: Doppler Effect, CW Radar — Block
Diagram, Isolation between Transmitter and Receiver, Non-zero IF Receiver,
Receiver Bandwidth Requirements, Applications of CW radar, Related Problems.
FM-CW Radar: FM-CW Radar, Range and Doppler Measurement, Block Diagram

and Characteristics (Approaching/ Receding Targets), FM-CW altimeter, Multiple
Frequency CW Radar. (6 hours)

4- MTI and Pulse Doppler Radar: Introduction, Principle, MTI Radar with -
Power Amplifier Transmitter and Power Oscillator Transmitter, Delay Line
Cancellers — Filter Characteristics, Blind Speeds, Double Cancellation, Staggered
PRFs. Range Gated Doppler Filters. MTI Radar Parameters, Limitations to MTI
Performance, MTI versus Pulse Doppler Radar.

Tracking Radar: Tracking with Radar, Sequential Lobing, Conical Scan, Monopulse

Tracking Radar — Amplitude Comparison Monopulse (one- and two- coordinates),
Angular Accuracy, Tracking in Range, Acquisition and Scanning Patterns,
Comparison of Trackers.(6 hours)

5- Detection of Radar Signals in Noise: Introduction, Matched Filter Receiver —
Response Characteristics and Derivation, Correlation Function and Cross-
correlation Receiver, Efficiency of Non-matched Filters, Matched Filter with Non-
white Noise.(8hours)

Course Description

This course aims to enable students to be familiar with fundamental concepts and
issues, to develop good understanding of basic radar systems techniques, to perform
simple analysis and assessment of system performance. From a system engineering
perspective, we will find that the developments and advances of electricals
technologies are closely related to those of electrical engineering and computer
engineering. For students who undertake studies in fields other than electrical and
telecommunications, this course will provide an in-depth overview of the
fundamentals as well as modern techniques and systems in the telecommunication
field.
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Learning and Teaching Strategies

WJ;:J\ 9 {g.la.:.\\ O eS| Al
Strategies The teaching of the course is delivered through a combination of lectures, online
lectures,
Student Workload (SWL)
Jal @N‘JJJ‘ Je=d
Structured SWL (h/sem) Structured SWL (h/w)
ol I35 Clall elisiall (gulyad! Jass) 33 Le gl Il pasrall (gl Jasdl 22
Unstructured SWL (h/sem) Unstructured SWL (h/w)
Jradl] IS Il @latial) pe gwhll Jasd! Y e ol Il latial] 2 oyl Jasd t
Total SWL (h/sem) "

ol s CIall S byl Joll

Module Evaluation

Time/Nu Relevant Learning
Weight (Marks) Week Due
mber Outcome
Quizzes 25 % (25) 9,,12 All LO
ERT e Assignments 15% (15) All LO
assessment
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Summative | Midterm Exam 2 hr 10% (10) 7 LO #1-5
assessment | rinal Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Syhaidl L}C—y_w}’\ a2y
Material Covered
Week 1 Introduction to Radar Systems — Range Equation
Week 2 Derivation of Radar Range Equation, Standard Form of Radar Range Equation Performance factors
Week 3 | Types of Radars
Week 4 | CW and Frequency Modulated Radar
Week 5 | MTI and Pulse Doppler Radar: Introduction, Principle, MTI Radar with - Power Amplifier
Week 6 | Transmitter and Power Oscillator Transmitter, Delay Line Cancellers — Filter Characteristics
Week 7 Blind Speeds, Double Cancellation, Staggered PRFs. Range Gated Doppler Filters. MTI Radar
Parameters, Limitations to MTI Performance, MTI versus Pulse Doppler Radar
Week 8 | Tracking Radar: Tracking with Radar, Sequential Lobing, Conical Scan, Monopulse Tracking Radar
Week 9 Amplitude Comparison Monopoles (one- and two- coordinates), Angular Accuracy, Tracking in
Range, Acquisition and Scanning Patterns, Comparison of Trackers.
Week 10 | Detection of Radar Signals in Noise: Introduction, Matched Filter Receiver
Week 11 | — Response Characteristics and Derivation, ,
Week 12 | Correlation Function and Cross-correlation Receiver
Week 13 | Efficiency of Non-matched Filters,.
Week 14 | Matched Filter with Non-white Noise
Week 15 | Preparing for Final Exam
Week 16 | Final Exam
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Learning and Teaching Resources

U‘f?)m‘ﬁ Pl:.’d\).)l,m

Available in the
Text .
Library?
Required Texts . Introduction to Radar Systems — Merrill I. Skolnik, TMH v
es
9 Special Indian Edition, 2nd Edition, Tata McGraw-Hill, 2007.
1. Introduction to Radar Systems — Merrill I. Skolnik, 3rd
Edition Tata McGraw-Hill, 2001.
2. Radar: Principles, Technology, Applications-Byron Edde,
Pearson Education, 2004.
Recommended 3. Principles of Modern Radar: Basic Principles-Mark A. No
Texts Richards, James A. Scheer, William A. Holm, Yesdee,2013.
4. ‘Radar Hand Book ¢ Ed. By M.I Skolnik, 2nd Edition, Tata
McGraw Hill.
5. ‘Understanding Radar Systems’ by Simon Kinsley and
Shaun Quegan, Scitech Publishing, McGraw-Hill.
Websites https://msi.nga.mil/api/publications/download?key=16694476/SFH00000/310ch1.pdf
APPENDIX:
GRADING SCHEME
lamyll Jalases
Group Grade el Marks (%) Definition
A - Excellent el 90 - 100 Outstanding Performance
B - Very Good > du> | 80-89 Above average with some errors
Success Group
C - Good NVeS 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory Lwgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgsdo 50-59 Work meets minimum criteria
Fail Group FX - Fail Oy Jgude | (45-49) More work required but credit awarded
(0-49) F - Fail ol (0-44) Considerable amount of work required
Note:
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NB Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone
"near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic

rounding outlined above.
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MODULE DESCRIPTOR

Module Information
Lyl B3lodl Sloglas

Module Title Renewable Energy Module Delivery
Module Type Elective Theory
O Lecture

Module Code TUSHEE4104 OLab

. Tutorial
ECTS Credits 4 CIPractical
SWL (hr./sem.) 100 [1Seminar
Module Level Semester (s) offered 7
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Administering Electrical College | Engineering- Shiraat
Department Engineering g g g 1
Module Leader e-mail
Module Leader’s Acad. Module Leader’s
Title Qualification
Module Tutor e-mail
Peer Reviewer Name Ayad Atlyah ) e-mail ayad ativah@tu.edu.ig
Abdulkafi
Review Committee 01/06/2023 Version Number | 1.0
Approval

Relation With Other Modules
31 Ayl Sl gall ae dBMall

Prerequisite module

TUSHEE3100

Semester 1

Co-requisites module

None Semester -

Module Aims, Learning Outcomes, Indicative Contents and Brief Description

i Lo ge LalinYl Olgially eladl g@5l5g dlydl Balall Gl

Module Aims

Gyl 3okl LBl

8- To understand the importance of renewable energy resources and its
utilization for thermal and electrical energy needs and also the
environmental aspects of these resources.

9- Understand the various forms of conventional energy resources.

10- Learn the present energy scenario and the need for energy conservation.

11- Explain the concept of various forms of renewable energy.

12- Outline division aspects and utilization of renewable energy sources for both
domestics and industrial application

13- Analyze the environmental aspects of renewable energy resources.

14- Analysis the environmental conditions effects on the output power of the solar
system.

Module Learning
Outcomes

ey 1 B3lal) @harl] olryen

LO19. Understanding the foundation of fundamental of Energy Sources and
Environmental Effects

LO20. Describe the environmental aspects of non-conventional energy
resources. In Comparison with various conventional energy systems, their
prospects and limitations.

LO21. Know the need of renewable energy resources, historical and latest
developments.
LO22. escribe the use of solar energy and the various components used in

the energy production with respect to applications like - heating, cooling,
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desalination, power generation, drying, cooking etc.

LO23. Appreciate the need of Wind Energy and the various components
used in energy generation and know the classifications.

LO24. Understand the concept of Biomass energy resources and their
classification, types of biogas Plants- applications.

LO25. Compare Solar, Wind and bio energy systems, their prospects,
Advantages and limitations.

LO26. Acquire the knowledge of fuel cells, wave power, tidal power and

geothermal principles and applications.

Indicative Contents

dyolin Yl b giseal!

Indicative content includes the following topic each has 5 Hrs including class
lectures and tutorials.

13-Energy Sources and Environmental Effects

14- Electrical Fundamentals

15- Solar Photovoltaics

16- Detailed design project using commercial design methods and tools.
17-Applied Renewable Energy for Businesses & Residences
18-Charge Controllers and Inverters

19- Wind Power Fundamentals

20- Biomass Technologies

21- Geothermal Power Generation

22- Hydropower and Fuel Cells.

23-Second class project based on technology to be selected.
24-Generators and Connecting to The Grid

Course Description

This course will focus on the practical application of renewable energy technologies.
Topics include energy and resource conservation and project siting, economics,
financing, renewable energy and tax credits, technical and engineering aspects,
regulatory issues, energy storage, monitoring and verification. Students study the
advantages, limitations, and potential of various energy sources. Wind, solar, small-
scale hydro, ground-source heat pumps, combined heat and power, biofuels, fuel
cells, and other technologies are examined. Students will learn the strategies and
cost/benefit analyses employed by energy analysts to meet demand with clean
energy production. Students will also complete their own study and proposal for a
renewable energy project.

Learning and Teaching Strategies

oalatlly @t bzl ol

Sl The.learning and .teaching strategy includes Filass Participation, Homework
Assignments, Project Presentation(s) and Quizzes/Tests
Student Workload (SWL)
Jlal ‘éwb.,\)\ el
Structured SWL (h/sem.) Structured SWL (h/w)
i)l s CIUall liicall (gwhyl] Jassll o e gl CUall latiall gyl Jazell 2
Unstructured SWL (h/sem.) 37 Unstructured SWL (h/w) 2.4
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Total SWL (h/sem.)
il I35 Il S oyl ol

100

Module Evaluation

Time/Nu Relevant Learning
Weight (Marks) Week Due
mber Outcome

Quizzes 4 20 % (20) 3,6,9,12 All LO
Formative

Assignments 4 10% (10) Continuous | All LO
assessment

Report 5 10% (10) Continuous | All LO
e Midterm Exam 2 hr 10% (10) 8 LO#1-7
assessment | rinal Exam 3hr 50% (50) 16 Al
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Sl (£ g Zlgiel!
Material Covered
Week 1 Energy Sources and Environmental Effects
Week 2 Electrical Fundamentals
Week 3 Solar Photovoltaics
Week 4 Solar Power Systems — Electrical
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Week 5 Solar Power Systems — Thermal and Mechanical
Week 6 Solar Tracking
Week 7 Detailed design project using commercial design methods and tools
Week 8 | Midterm exam
Week 9 | Charge Controllers and Inverters
Week 10 | Study and analysis the maximum power point tracking charge controller.
Week 11 | Biomass Technologies and Geothermal Power Generation
Week 12 Hybrid solar system.
Week 13 | Second class project based on technology to be selected
Week 14 | Generators and Connecting to The Grid
Week 15 | The Big Picture, Putting It All Together
Week 16 | Final exam
Learning and Teaching Resources
oyl il Hobas
Text Avail.able in the
Library?
et . Wi, s o L | Yo
Websites https://greencleanguide.com/
APPENDIX:

GRADING SCHEME

ey ) sl
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Group Grade BERt:i Marks (%) Definition

A - Excellent Jlal 90 - 100 Outstanding Performance

B - Very Good [SENVES 80 -89 Above average with some errors
Success Group

C - Good RVES 70-79 Sound work with notable errors
(50 - 100)

D - Satisfactory wgie 60 - 69 Fair but with major shortcomings

E - Sufficient Jgutn 50-59 Work meets minimum criteria
Fail Group FX - Fail i Jgude | (45-49) More work required but credit awarded
(0-49) F - Fail cwwly (0-44) Considerable amount of work required
Note:

NB Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone
"near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.

Ministry of Higher Education and
Scientific Research - Iraq
University of Tikrit
College of Engineering

Department of Electrical Engineering
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MODULE DESCRIPTOR
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Module Information
Laly! B3l ologlas

Module Title Digital Image Processing Module Delivery
Module Type Elective Theory
OLecture
Module Code TUSHEE4105 OLab
. Tutorial
ECTS Credits 4 CIPractical
SWL (hr./sem.) 100 O Seminar
Module Level 4 Semester (s) offered 7
Administering Electrical . . .
e Engineering College | Engineering- Shirqat
Module Leader Asst Prof Dr. Khamees Kh. e-mail | kaljomaily@tu.edu.iq
Hasan
M(?dule Leader’s Acad. Assistant Professor MOdl.llle Le.ader S PhD
Title Qualification
Module Tutor Asst Prof Dr. Khamees Kh. e-mail | kaljomaily@tu.edu.iq
Hasan
Peer Reviewer Name Ayad Atiyah ) e-mail ayad ativah@tu.edu.ig
Abdulkafi
Review Committee 01/06/2023 Version Number | 1.0
Approval
Relation With Other Modules
S5 &yl Slgall ae dBMall
Prerequisite module TUSHEE2200 Semester 4
Co-requisites module None Semester -

Module Aims, Learning Outcomes, Indicative Contents and Brief Description

ke Lo ao balinYl Olgizally eladl @5y daslydl Balall laa

Module Aims

In this course, students learn all the fundamentals in 2-D digital image processing
with emphasis in image processing techniques, image filtering design and
applications.

dawlyd) Boladl Bl
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Module Learning
Outcomes

duwnyudl Balel) @add) Ol y5ee

LO27. Develop a theoretical foundation of fundamental Digital Image
Processing concepts.

LO28. Provide mathematical foundations for digital manipulation
of images; image acquisition; preprocessing; segmentation; Fourier
domain processing; and compression.

LO29. Gain experience and practical techniques to write programs using
MATLAB language for digital manipulation of images; image acquisition;
preprocessing; segmentation; Fourier domain processing; and compression.

LO30. Knowledge and experience on Image Enhancement Using Arithmetic
and Logic operations.

LO31. Develop a theoretical foundation of Image Enhancement in the
Spatial Domain

LO32. Develop a theoretical foundation of Image Enhancement in the
Frequency | Domain

LO33. Develop a theoretical foundation of Image restoration compression

and segmentation.

Indicative Contents

dyolanyyl wlgisead!

Indicative content includes the following.

e Introduction and Digital Image Fundamentals: (12 Hrs).
¢+ The origins of Digital Image Processing
<+ Examples of Fields that Use Digital Image Processing
e Introduction and Digital Image Fundamentals: (cont.) (12 Hrs).
+ Fundamentals Steps in Image Processing
% Reading, Displaying, Writing Images
+« Data Classes, Image Types
e Digital image Representation (12 Hrs).
«+ Converting Between data classes and Image Types
+«+ Some basic relationships like Neighbors, Connectivity, Distance Measures
between pixels
«+ Translation, Scaling, Rotation and Perspective Projection of image

Image Enhancement in the Spatial Domain (12 Hrs).
+«+» Some basic Gray Level Transformations
«» Histogram Processing
«+ Enhancement Using Arithmetic and Logic operations
++ Combining Spatial EnhancementMethods
Basics of Spatial Filters

e Image Enhancement in the Frequency Domain: (12 Hrs).
+«+ Introduction to Fourier Transform and the frequency Domain
+«+ Computing and Visualizing the 2D DFT
+« Smoothing Frequency Domain Filters
+«+ Sharpening Frequency Domain Filters

Course Description

This course also aims to: Have a clear understanding of the principals the Digital
Image Processing terminology used to describe features of images. Have a good
understanding of the mathematical foundations for digital manipulation of images;

Image acquisition; preprocessing; segmentation; Fourier domain processing,
compression and analysis. Be able to write programs using Matlab language for
digital manipulation of images; image acquisition; preprocessing; segmentation;
Fourier domain processing; and compression. Have knowledge of the Digital
Image Processing Systems. Be able to understand the documentation for, and make
use of, the MATLAB library and Digital Image Processing Toolbox (IPT). Learn
and understand the Image Enhancement in the Spatial Domain. Learn and
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understand the Image Enhancement in the Frequency Domain. Understand the
Image Restoration, Compression, Segmentation, Recognition, Representation and

Description.

Learning and Teaching Strategies

ealatlly ahard! bl Al

The learning and teaching strategy is aimed to: Be able to use different digital
image processing algorithms. Be able to design, code and test digital image
processing applications. Be able to use the documentation for, and make use of,

Strategies MATLAB library and Digital Image Processing Toolbox (IPT). Analyze a wide
range of problems and provide solutions related to the design of image processing
systems through suitable algorithms, structures, diagrams, and other appropriate
methods. Practice self-learning by using the e-courses and web materials.

Student Workload (SWL)

el qwlydl Jaz!

Structured SWL (h/sem.) Structured SWL (h/w)

63 4.2
dradl I Il @laziall gl Josxdl bee gueanl Ul @lasiall gl Joel)
Unstructured SWL (h/sem.) Unstructured SWL (h/w)

37 2.4
dradll M Il laziall pe (ool Josdl bee gl lal) latiall s (gubldl Joell

Total SWL (h/sem.)

dradl! I Il ST oyl Sl

100

Module Evaluation

Time/Nu . Relevant Learning
Weight (Marks) Week Due
mber Outcome

Quizzes 4 20 % (20) 3,6,9,12 AllLO
Formative

Assignments 4 10% (10) Continuous | AllLO
assessment

Report 5 10% (10) Continuous | AllLO

Midterm Exam 2 hr 10% (10) 8 LO#1-7
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Summative

assessment

Final Exam 3hr 50% (50)

16

All

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Material Covered
Week 1 Introduction And Digital Image Fundamentals
Week 2 Introduction And Digital Image Fundamentals (cont.)
Week 3 Digital image Representation
Week 4 | Image Enhancement in the Spatial Domain
Week 5 | Image Enhancement in the Spatial Domain (cont.)
Week 6 | Image Enhancement in the Frequency Domain
Week 7 | Image Enhancement in the Frequency Domain (cont.)
Week 8 | Midterm exam
Week 9 Image Restoration
Week 10 | Image Restoration (cont.)
Week 11 | Image Compression
Week 12 | Image Compression (cont.)
Week 13 | Image Segmentation
Week 14 | Image Segmentation (cont.)
Week 15 | Matlab on Image processing
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Week 16 | Final exam

Learning and Teaching Resources

u-”:‘)‘xd‘ﬁ pl:.'&]‘).)l.«,a.o

Text

Available in the
Library?

Required Texts

1- “Digital Image
Processing”.

Author(s)/Editor(s): R. C. Gonzalez and R. E. Woods.
Publisher: Pearson-Prentice-Hall, 2008

ISBN: 0-13-168728-x, 978-0-13-168728-8
Edition: third

Yes

Recommended
Texts

2 “Digital Image Processing using Matlab”.

Author(s)/Editor(s): R. C. Gonzalez, R. E. Woods, S.
L. Eddins.

Publisher: Pearson-Prentice-Hall, 2004
ISBN: 0-13-008519-7
Edition: 2nd.

Yes

Websites

www.imageprocessingplace.com (required). Text book website)

www.mathworks.com (MATLAB documentation)

(MATLAB Getting Started Guide from Mathworks)

en.wikipedia.org/wiki/Digital image processing (General image processing
concepts)

www.mathworks.com/access/helpdesk/help/pdf_doc/matlab/getstart.pdf

APPENDIX:

GRADING SCHEME

ey ) el

Group

Grade

e Marks (%) Definition
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A - Excellent Sl 90 - 100 Outstanding Performance

B - Very Good [SENVES 80 -89 Above average with some errors
Success Group

C - Good RVES 70-79 Sound work with notable errors
(50 - 100)

D - Satisfactory Jawgie 60 - 69 Fair but with major shortcomings

E - Sufficient Jgutn 50 -59 Work meets minimum criteria
Fail Group FX - Fail i Jgude | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required
Note:

Ministry of Higher Education and

Scientific Research - Iraq ,:_—\\:‘Z/—L 11
University of Tikrit Hilay a4l dwsig Ads

TU - ENGINEERING COLLEGE - ALSHIRQAT

College of Engineering-Shirqat

Departments of Engineering collage

MODULE DESCRIPTOR

Module Information
Ayl B3lodl ila glae

Module Title

Fiber Optic Communication System Module Delivery

Module Type

Elective Theory
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Module Code TUSHEE4205
ECTS Credits 6 U Tutorial
SWL (hr/sem) 150
Module Level 4 Semester (s) offered 8
Administering . . . .

Department Electrical College | Engineering- Shirqat
Module Leader | Sura Hamad FARA] e-mail Sura.faraj@tu.edu.iq
Module )

Leader’s Acad. | Assistant lecture MOdl.ll.e Le'ader S MSc

. Qualification

Title
Module Tutor Sura Hamad FARA]J e-mail Sura.faraj@tu.edu.iq
Peer Reviewer . . . . .

Ayad Atiyah Abdulkafi e-mail ayad atiyah@tu.edu.iq

Name

Review

Committee 01/06/2023 Version Number 1.0

Approval

Relation With Other Modules
31 Ayl Slgall o A8

Prerequisite module TUSHEE3102 Semester 5
Co-requisites module None Semester -

Module Aims, Learning Outcomes, Indicative Contents and Brief Description

kB (o9 an alinYl Olgisally elatll gl g Ayl Bkl Lol

Module Aims

dalyd) Bolell LBl

1. Understand the function and performance of the optical fiber communication
system

Understand the properties of optical fiber

Understand transmitters and receivers of light

Identify the problems faced by the prescribed system

Explanation of methods that compensate for losses resulting from transmission

Understand basic concepts of optical amplification.

No vk wnN

Identify the types of optical amplifiers and Principle of Operation.
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Module Learning
Outcomes

eyl B3l ehatl] oloryen

On successful completion of the course students will be able to:

LO10. Defining the needs of fiber optic communication systems

LO11. Understand transmitters and receivers of light.

LO12. Clarify the purpose of applying the optical communications system

LO13. Selection of the basic components of the fiber optic, Single mode and

multimode wave.

LO14. Describe the losses resulting from transmission the optical signal (dispersion,

attenuation and non-linear effects).

LO15. Learn about DCF and Fiber Bragg Grating (FBG).
LO16. Understand the optical amplification by using appropriate optical amplifiers

in terms of wavelength and Pumping Requirements

LO17. Detailed study of optical amplifiers and the types selected in this course (EDFA

and Raman amplifier).

LO18. Explanation of the basic parameters of amplification (Gain Spectrum, Gain

saturation, bandwidth, and noise figure).

LO19. Study the WDM light wave system.

Indicative Contents

Aol Obgiall

Indicative contents include the following.

fiber-optic-communication-system (45 Hours)

1.
2.
3.

© N oGO

fiber-optic-communication-system Introduction and basic concepts (4 hours)
transmitters and receivers of light (4 hours)

the basic components of the fiber optic, Single mode and multimode wave (4
hours).

The problems faced by the prescribed system and methods that compensate
for losses resulting from transmission (6 hours).

Scattering effects and Kerr effects (4 hours).

DCF and Fiber Bragg Grating (FBG) (4 hours).

The optical amplification (4 hours).

Erbium-Doped Fiber Amplifiers (4 hours).

Raman amplifier (4 hours).

10. Gain Spectrum, Gain saturation, bandwidth, and noise figure (3 hours).
11. WDM light wave system (4 hours).

Course Description

This course gives an introduction of the principles and technologies of optical fiber

communications and optical networks. It covers optical fiber waveguide theory, the

structure and performance of active and passive optical devices, WDM technology,

optical fiber communication systems, and the structures and key technologies of

optical fiber information networks. The new technologies and developing trends of

optical fiber communications.

Learning and Teaching Strategies

osdally el ol el
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. The teaching of the course is delivered through a combination of lectures, online
Strategies
lectures.
Student Workload (SWL)
CJlal) oyl Jasell

Structured SWL (h/sem) Structured SWL (h/w)

48 3.2
diadll I Clall lasiall (gl Jossll e gl lal) @laziall gyl o
Unstructured SWL (h/sem) Unstructured SWL (h/w)

102 6.8
Jradll I Il laziall e (sl Jasdl bee gl ol latiall e bl Joell
Total SWL (h/sem)

150
el I3l CIal) S gyl Jas)

Module Evaluation

dyeaaly )1 B3 o)) o

Time/Nu Relevant Learning
Weight (Marks) Week Due
mber Outcome
ERT e Quizzes 4 30 % (30) 3,6,9,12 All LO
assessment Assignments 4 10% (10) Continuous | AllLO
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Lab.

Report
Summative | Midterm Exam 2 hr 10% (10) 7 LO#1-5
assessment | o) Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Sl (£ gl lgnel!

Material Covered
Week 1 fiber-optic-communication-system Introduction and basic concepts.
Week 2 transmitters and receivers of light
Week 3 the basic components of the fiber optic, Single mode and multimode wave
Week 4 | Dispersion
Week 5 | attenuation
Week 6 non-linear effects ,
Week 7 DCF and Fiber Bragg Grating (FBG)
Week 8 | Midterm Exam
Week 9 The optical amplification: Erbium-Doped Fiber Amplifiers
Week 10 | Pumping Requirements
Week 11 | Raman amplifier
Week 12 | Saturation in Raman Fiber Amplifier
Week 13 | Gain Spectrum, Gain saturation, bandwidth, and noise figure
Week 14 | WDM light wave system
Week 15 | preparing for final exam.
Week 16 | Final Exam
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Learning and Teaching Resources
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Available in the
Text .
Library?
. Fiber-Optic Communication Systems, 3rd Edition, by Govind P.
Required Texts . Yes
Agrawal (Wiley).
Recommended Understanding Optical Communications Harry J. R. Dutton. N
Texts First Edition (September 1998) °
Websites https://gctjaipur.files.wordpress.com/2015/08/fiber-optic-communication-
systems.pdf
APPENDIX:
GRADING SCHEME
©loyadl Jalaseo
Group Grade BERC:i Marks (%) Definition
A - Excellent el 90 - 100 Outstanding Performance
B - Very Good [SERVES 80 -89 Above average with some errors
Success Group
C - Good RVES 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory Jowgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgutn 50 -59 Work meets minimum criteria
Fail Group FX - Fail b Jgsde | (45-49) More work required but credit awarded
(0-49) F - Fail ) (0-44) Considerable amount of work required
Note:

NB Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone
"near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic

rounding outlined above.
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Module Information
Gyl Bl ilo glas

Nanotechnology

Module Title Module Delivery
Module Type Elective Theory
O Lecture
Module Code TUSHEE4206 O Lab
. OTutorial
ECTS Credits 6 O Practical
SWL (hr/sem) 150 0 Seminar
Module Level 4 Semester (s) offered 8
Administering Electrical College | Engineering- Shirqgat
Department
Module Leader | Abdulqader Ali Hasan e-mail abdulkader.ali@tu.edu.iq
Module .
Leader’s Acad. | Assistant Teacher MOdl.ll.e LeEader S MSc
. Qualification
Title
Module Tutor Abdulgader Ali Hasan e-mail abdulkader.ali@tu.edu.iq

Peer Reviewer
Name

e-mail

245



mailto:abdulkader.ali@tu.edu.iq
mailto:abdulkader.ali@tu.edu.iq

Review

Committee 01/06/2023 Version Number 1.0

Approval

Relation With Other Modules
31 Ayl Slgall o A8l

Prerequisite module

None Semester -

Co-requisites module

None Semester -

Module Aims, Learning Outcomes, Indicative Contents and Brief Description

raiSs (o an LalinYl Olgisally eladll gL g Ayl Bkl Lol

Module Aims

duwlyd) Balal LBl

17.To foundational knowledge of the Nanotechnology and related fields.

18.2.To make the students acquire an understanding the Nanoscience and
Applications.

19.3. To help them understand in broad outline of Nanoscience and Nanotechnology.

20.To Understanding the synthesis of nanomaterials and their application and the
impact of nanomaterials on environment.

21.To Explain the history of nanotechnology, identify current nanotechnology
solutions in design, engineering, and manufacturing.

Module Learning
Outcomes

ey B3kl elatl] ol yne

On successful completion of the course students will be able to:

LO33. Describe developments in Nanotechnology and it is going to affect our future
life.

LO34. Describe materials and their properties at the atomic and nanometer level and
the intimate relationship between material scale (nanostructure) and the
properties/functionality of materials.

LO35. Describe nanomaterials based on their dimensionality.

LO36. Describe the increase in surface to volume ration with reducing size.

LO37. Explain the importance of the reduction in dimensionality, and its relationship
to materials properties.

LO38. Describe solution and vapor growth techniques of 1D-2D nanostructures.

LO39. Describe fundamentals of nucleation growth.

LO40. Describe self-assembly, surfaces and interfaces in nanotechnology.

LO41. Give examples on size-dependent phenomena.

LO42. Explain top-down and bottom-up approaches for Nanomaterial fabrication.

LO43. Describe and discuss Nanotechnology tools.

LO44. Describe societal impacts and ethics in Nanotechnology.

LO45. Explain underlying principles in products using nanotechnology.
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LO46. Systematically solve scientific problems related specifically to nanomaterials
using conventional scientific and mathematical notations.

Indicative Contents

dolinyYl wbgiall

Indicative contents include the following.

Part A: Introduction to Nanotechnology and Nanomaterials Properties. (25
Hours)

39.Introduction to Nanotechnology. What is Nano? What is nanotechnology?,
Examples of Natural Nanotechnologists. (4 hrs).

40.Classification of nanostructures by dimensionality- OD, 1D, 2D&
3DNanostructures, Surface Area to Volume Ratio in Nanomaterials, Size
Dependent Properties. (4 hrs).

41.Properties of Nanomaterials, Electrical Properties, Optical Properties,-
Magnetic Properties, Thermal properties.( 4hrs)

42.Mechanical properties( Hardness and strength, Tensile ductility and
Toughness &Creep ) ,Corrosion properties, Biological properties. (4hrs)

43.Synthesis Routes of Nano-Structured Materials, Bottom — Up Approach, Top -
Down Approach Types of Engineered Nanomaterials- Nano Composites-
Ceramic and glassy nanomaterials.(4 hrs)

44.Carbon based materials, Carbon nanotubes (Types of carbon nanotubes,
Structure of carbon nanotubes, Properties of carbon nanotubes, Mechanical
properties, Electrical and thermal properties, Chemical reactivity, Synthesis of
CNT, Carbon Nanotubes applications). (5 hrs)

Part B: Investigating the Nanoscale and Applications of Nanotechnology
.(20hours)

45. Advanced sintering process type (Microwave sintering, Spark plasma
sintering), Techniques for characterization of nanoparticles, Scanning Electron
Microscopy (SEM), Transmission Electron Microscopy (TEM). (6 hrs)

46.Scanning tunneling microscope (STM),Atomic force microscope (AFM), X-ray
diffraction (XRD),Energy dispersive X-ray analysis (EDAX). (6 hrs)

47.Applications of Nanotechnology, Renewable energy, solar energy, fuel cells
etc., Materials manufacturing and automobile industry, Biomedical science,
medicine, diagnostics, etc., Computers, electronics and communication,
Health and Medicine. (5 hrs)

48.Health risks, Safety of nanomaterials. (3 hrs)

Course Description

The course aims at introducing students to the nanotechnology as a new emerging field
spanning specifically on physics and generally on the other branches of science and
also Introducing tools and principles relevant at the nanoscale dimension. Discusses
current and future nanotechnology applications in engineering, materials, physics,
chemistry, biology, electronics, and energy. The objective tasks are performed through
discussing the concepts of nanotechnology, the scale of nanotechnology and its
imaging towards the fabrication of nanoworld and nanostructures. Additionally, the
course describes geometry of nanoscales, the physical properties of nanostructures and
their application in fabricating nanodevices .
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Learning and Teaching Strategies
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. The teaching of the course is delivered through a combination of lectures, online
Strategies ,
lectures and exercises.
Student Workload (SWL)

el gyl Jasd!

Structured SWL (h/sem) Structured SWL (h/w)
48 3.2
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Unstructured SWL (h/sem) Unstructured SWL (h/w)

102 6.8
Jadll I Il elaziall e (ool Jadl b gl JUal) latiall e byl Jomrll
Total SWL (h/sem)

150
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Module Evaluation

Time/Nu . Relevant Learning
Weight (Marks) Week Due
mber Outcome
Quizzes 4 30 % (30) 3,6,9,12 AllLO
ERT e Assignments 4 10% (10) Continuous | AllLO

assessment Lab

Report
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Summative | Midterm Exam 2 hr 10% (10) 7 LO#1-6
assessment | cinol Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Syhaidl & g EL@).QJ\

Material Covered

Week 1 Introduction to Nanotechnology. What is Nano? What is nanotechnology?, Examples of Natural
Nanotechnologists.

Week 2 | Classification of nanostructures by dimensionality- 0D, 1D, 2D& 3DNanostructures.

Week 3 | Surface Area to Volume Ratio in Nanomaterials, Size Dependent Properties.

Week 4 | Properties of Nanomaterials, Electrical Properties, Optical Properties,-Magnetic Properties,
Thermal properties.

Week 5 | Mechanical properties( Hardness and strength, Tensile ductility and Toughness &
Creep ),Corrosion properties, Biological properties.

Week 6 | Synthesis Routes of Nano-Structured Materials, Bottom — Up Approach, Top - Down Approach
Types of Engineered Nanomaterials- Nano Composites- Ceramic and glassy nanomaterials .

Week 7 | Carbon based materials, Carbon nanotubes (Types of carbon nanotubes, Structure of carbon
nanotubes.

Week 8 | Properties of carbon nanotubes, Mechanical properties, Electrical and thermal properties,
Chemical reactivity, Synthesis of CNT, Carbon Nanotubes applications).

Week 9 | Advanced sintering process type (Microwave sintering, Spark plasma sintering).

Week 10 | Techniques for characterization of nanoparticles, Scanning Electron Microscopy (SEM),
Transmission Electron Microscopy (TEM).

Week 11 | Scanning tunneling microscope (STM),Atomic force microscope (AFM).

Week 12 | X-ray diffraction (XRD),Energy dispersive X-ray analysis (EDAX).
Applications of Nanotechnology, Renewable energy, solar energy, fuel cells etc.,Materials

Week 13 . LS . - . a . .
manufacturing and automobile industry, Biomedical science, medicine, diagnostics, etc.,
Computers, electronics and communication , Health and Medicine.

Week 14 | Health risks, Safety of nanomaterials

Week 15 | Preparing for Final Exam

Week 16 | Final Exam
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Learning and Teaching Resources
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Available in the
Text )
Library?
. 1-Nanotechnology. M. Ko hler and W. Fritzsche Copyright
R T T
equired Texts 2007 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim. No
Recommended Materials Scienceand Engineering,An Introduction. WILLIAM No
Texts D. CALLISTER, JR.DAVID G.RETHWISCH.
Websites https://cae.tu.edu.ig/ed/electronic-lectures.html
APPENDIX:
GRADING SCHEME
Oyl lalaeo
Group Grade BERC:i Marks (%) Definition
A - Excellent el 90-100 Outstanding Performance
B - Very Good B Ve 80-89 Above average with some errors
Success Group
C - Good RVES 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory twgio 60 — 69 Fair but with major shortcomings
E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX - Fail b Jgsde | (45-49) More work required but credit awarded
(0-49) F - Fail )y (0-44) Considerable amount of work required
Note:
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