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Module Aims, Learning Outcomes and Indicative Contents

A5 Y il sinall 5 aledll il g 4l all salall Calaa

Module Objectives for Engineering Mechanics/Statics:

1. Understand the fundamental concepts and principles of Statics, including motion, forces, and
acceleration.
2. Apply kinematic equations to analyze the motion of particles and rigid bodies in various
scenarios.
3. Determine the relationship between forces, mass, and acceleration using Newton's laws of
motion.
4. Apply the principles of work and energy to analyze and solve dynamic problems.
5. Analyze and calculate linear and angular momentum, and apply the principle of impulse and
momentum to dynamic systems.
N_IOdl_JIe 6. Understand and apply the principles of vibrations and oscillations in mechanical systems.
Objectives 7. Apply principles of balancing rotating masses and vibrations to ensure smooth operation of
Balall Calaal machinery.
Aol ) 8. Analyze multi-degree of freedom systems and determine their natural frequencies and mode
shapes.
9. Apply dynamic principles to real-world engineering problems and systems.
10. Develop critical thinking and problem-solving skills in the context of engineering Statics.
11. Communicate effectively, both orally and in writing, to present and explain the analysis, results,
and solutions of dynamic problems.
By achieving these module objectives, students will gain a comprehensive understanding of the
principles and applications of engineering Statics. They will be able to analyze and solve problems
related to motion, forces, and vibrations in mechanical systems, and apply their knowledge to real-
world engineering scenarios. They will also develop skills in critical thinking, problem-solving, and
effective communication, which are valuable in the field of engineering.
1. Apply fundamental concepts of engineering mechanics/statics to analyze and solve
Module N - )
Learning problems related to the equnlbr!um of rigid bodies. _ _ o _
Outcomes 2. Demonstrate a deep understanding of vector mathematics and its application in statics,

including vector addition, subtraction, dot product, and cross product.
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3.

4.

10.

Apply the principles of static equilibrium to solve problems involving forces and
moments acting on rigid bodies in two and three dimensions.

Analyze and calculate the internal forces, such as axial forces, shear forces, and
bending moments, in statically determinate structures using methods such as the
method of sections and the method of joints.

Utilize free-body diagrams to model and analyze the forces acting on a structure or a
rigid body, and determine the resultant forces and moments at specific points.
Analyze and calculate the centroid and moment of inertia of various two-dimensional
shapes, including rectangles, triangles, and circles, and apply these concepts to
determine the stability and strength of structures.

Apply the concepts of friction and its effects on the equilibrium of bodies in statics,
including calculating static and kinetic friction forces and determining the angle of
friction.

Analyze and calculate the forces in trusses and frames, including the method of joints
and the method of sections, and determine the stability and structural integrity of these
systems.

Apply the principles of equilibrium to solve real-world engineering problems, such as
determining the stability of structures, calculating the forces on supports and
connections, and analyzing the behavior of mechanical systems.

Communicate effectively, both orally and in writing, to present and explain the
analysis, results, and solutions of engineering mechanics/statics problems.

By achieving these module learning outcomes, students will develop a strong
foundation in engineering mechanics/statics and be equipped with the necessary
knowledge and skills to analyze and solve a wide range of engineering problems
involving static equilibrium and structural stability.

Indicative
Contents
Hali LY ol giadll

Indicative content includes the following.

1.

Introduction to Statics
e Definition and scope of statics
e Fundamental concepts and principles
e Importance of statics in engineering
Vectors and Vector Analysis
e Vector representation and operations
e Vector components and coordinate systems
e Vector addition, subtraction, and scalar multiplication
Forces and Moments
e Forces and their characteristics
e Resultant and equilibrium of forces
e Moment of a force and its properties
e Couples and their effects
Equilibrium of Rigid Bodies
e Free body diagrams and force analysis
e Equations of equilibrium in two and three dimensions
e Solving equilibrium problems using scalar and vector approaches
e Applications to simple systems and structures
Truss Structures
e Introduction to truss analysis
e Method of joints and method of sections
e Determination of member forces and support reactions
Friction
e Laws of friction and frictional forces
e Types of friction and their characteristics
e Calculation of frictional forces and moments
e Applications to inclined planes, wedges, and screws
Center of Gravity and Centroids
e Definitions and properties of center of gravity and centroids
e Determination of center of gravity and centroids of simple shapes
e Composite bodies and distributed loads
Moments of Inertia
e Moment of inertia and its physical significance
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e Calculating moments of inertia for simple shapes
e Parallel-axis and perpendicular-axis theorems
e Application of moments of inertia in engineering analysis

Learning and Teaching Strategies

aalail 5 alal) il i

Strategies

The module employs a blended approach combining structured lectures with interactive
tutorials to reinforce core concepts. Problem-solving sessions are conducted weekly,
where students apply vector analysis and equilibrium equations to real-world scenarios.
Collaborative learning is encouraged through group assignments and case studies,
fostering critical thinking and peer discussion. Additionally, formative assessments
(quizzes and report writing) are integrated to provide regular feedback and support self-
directed learning. Practical examples and free-body diagram exercises are used
throughout to bridge theory with engineering applications.

Student Workload (SWL)

Structured SWL (h/sem) 78 Structured SWL (h/w) 5
Jaadll Joa llall alaiiall ol all Jasll e gl alUall alaiiall ol yall Jaall

Unstructured SWL (h/sem) 199 Unstructured SWL (h/w) 8
Jeaill I QlUall plsiid) e ol ) Jeal) L sansl Ll aditiall jue asl ) Jasl

Total SWL (h/sem) 200

Juaill U3 llall S sl jal) Jeal)

Delivery Plan (Weekly Syllabus)
okl e sl zlgidll

Material Covered

Introduction, Fundamental Concepts, Units Conversion, Scalar and Vector

Week 1 .
Quantities.
Week 2-4 Resultant force Resolution & Composition of Forces. Triangle & parallelogram law
Addition of a System of Coplanar Forces: Scalar Notation, Cartesian Vector
Week 5 .
Notation
Week 6-7 Equilibrium of a Particle
Week 8 Moment of a Force, Varignons Theorem.
Week 9 Moment of a Couple
Week 10-11 Equilibrium of a Rigid Body
Week 12 Distributed loads.
Week 13 Friction
Week 14 Centroid
Week 15 Centroid of area, First moment of area.
Week 16 Area moment of inertia, Second moment of area.

Learning and Teaching Resources
u.u_d.‘)dﬂ\‘j (.L_”\S\ ‘)JIA.AA

Text Avail_able in the
Library?
. Engineering Mechanics/ Statics, Fourteen Edition,
Required Texts R g Hibbegller yes
1- Engineering Mechanics , Ferdinand L. Singer
Recommended 2- Engineering Mechanics, Meriam No
Texts 3- Engineering Mechanics/ Statics, Arthur P. Boresi &
Richard J. Schmidt
Websites
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Module Title Mathematics Principles Module Delivery
Module Type Basic X Theory
Module Code PM 101 Ol Lecture
O Lab
ECTS Credits 6 Tutorial
[ Practical

SWL (hr/sem 150 i

( ) 0 Seminar
Module Level 1 Semester of Delivery | 1
Administering Department PM College TEMO
Module Leader | Raid Abdulhadi Abdulgader e-mail | raid.alabdullah@ntu.edu.ig
Module Leader’s Acad. Title | Assistant Lecher MOdl.JI.e Lgader S M. Sc.

Quialification
Module Tutor | e-mail
Peer Reviewer Name Dr. Ammar Hassan e-malil
Scientific Committee Approval Date 01/06/2025 Version Number | 3.0
Relation with other Modules
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Prerequisite module None Semester None
Co-requisites module None Semester None

Module Aims, Learning Outcomes and Indicative Contents
A5 )Y il sinall 5 alell il g 4l Hall salall Calaa

Module Objectives
Aol salal) Calaal

Mathematics provides a powerful and universal language. Students are expected to
use appropriate mathematical language and different forms of representation when
communicating mathematical ideas, reasoning and findings, both orally and in
writing.

In order to reach the aims of mathematics, students should be able to:

1. use appropriate mathematical language (notation, symbols and terminology) in both
oral and written explanations.

2. use appropriate forms of mathematical representation to present information.

3. move between different forms of mathematical representation.

4. communicate complete, coherent and concise mathematical lines of reasoning.

5. organizes information using a logical structure.

Module Learning
Outcomes

Aol alall Wlal) il jie

1. Students are able to appreciate the importance of understanding the structure of
algebra to a higher-level concept.

2. Students can create awareness, especially symbolic thinking within the framework
of the theory of modules.

3. Students have the capability to use its understanding and analyzing models of
mathematics, science and technology and other disciplines related fields.

4. Students are able to develop an understanding framework that supports science and
technology, and mathematics as well as communicate the results of the development
of oral and written comprehension.

Indicative Contents
Aal LY Gl gisall

e Demonstrate an understanding of basic concepts in each of the module core topics
(complex numbers, matrices, limits, differential equations, integration, hyperbolic
functions, vectors, series, proof)

e Demonstrate an understanding of basic skills and techniques in dealing with
concrete examples in each of the core topics

e Apply these skills and techniques to solve a wide range of familiar and unfamiliar
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problems in the core topics
e Demonstrate an understanding of how to communicate mathematical ideas clearly
and coherently

Learning and Teaching Strategies

alail 5 alal) il i

Teaching and learning strategies can include a range of whole class, group and

Strategies individual activities to accommodate different abilities, skills, learning rates and styles

that allow every student to participate and to achieve some degree of success.

Student Workload (SWL)
L sansd 10 3 guums alldall ) Jaal)

Structured SWL (h/sem) 63 Structured SWL (h/w) 4
Jadll P& QlUall alaiial) ol jall Jeal) Le sl calldall aliiall il Al Jeadl

Unstructured SWL (h/sem) 112 Unstructured SWL (h/w) y
el JA Ul alatidl) e ol ) Jaal) L sansl Ul il e asd )l Jasl

Total SWL (h/sem)
Jadl) A lUall &Y i jal) Sl

175

Delivery Plan (Weekly Syllabus)
GBI e ) zleidll

Material Covered

Week 1 Review in differential and integration

Week 2 Vectors: general introduction to vectors in space —_equation of straig_ht line and an equation for a
plane in space — plane, tangent and perpendicular line — vector function

W Complex numbers — polar form — Euler equation — exponential and roots of complex numbers —

eek 3 ; . . )

composite functions — Cauchy-Riemann equation

Week 4 Tow and more variable equations — partial derivative
Chain rule for partial derivative — gradient and directional derivative — maximum and minimum

Week 5 : .
values for tow variable functions

Week 6 Double integral, areas and volumes — physical applications

Week?7 Triple integral

Week 8 Polar coordinates — cylindrical and spherical coordinates — curve drawing in polar coordinates

Week 9 Green's theorem - divergence theorem

Week 10 The linear integration

Week 11 Th«_a Series: sequences of numbers — Ii_mits — infinite series — limit by definition - alternating
series test - power series - converges interval

Week 12 Taylor/Maclaurin series for a function — general applications

Week 13 Matrices: introduction and Basic Operations

Week 14 Inverse of a Matrix (system of linear equations) — solution of equations by matrices

Week 15 Solution of Differential Equations

Week 16 Preparatory week before the final Exam

Learning and Teaching Resources
wg)ﬁ\} (alul\ )JLAA

Text Available in the Library?

. " Calculus ", Ford, S.R. and Ford , J.R., (1963)
Required Texts McGraw-Hill Yes
Recommended “Advanced Engineering Mathematics”, Erwin No
Texts Kreyszig et al., (2006)

. https://library.oapen.org/bitstream/handle/20.500.12657/31235/633792.pdf?seque
Websites o ~

nce=1&isAllowed=y

14




Renewable Energy syllabus

Module Information

Module Title Electrical Technology Module Delivery
Module Type Basic X Theory
Module Code PM 102 O Lecture
: & Tutorial
ECT
CTS Credits 6 Lab
SWL (hr/sem) 150 0 Seminar
Module Level 1 Semester of Deliver | 1
Administering Department PM College
T:: dlgre Safwan Assaf Hamoodi e-malil Safwan79azb@ntu.edu.iq

Module Leader’s Acad.

Module Leader’s

Title Assistant Professor Qualification M.Sc.
Module Tutor | e-mail
Peer Reviewer Name Dr. Ammar Hassan e-mail ammarsuhail@ntu.edu.iq
Scientific Committee Version
Approval Date 1/9/2023 Number 10

Relation with other Modules

Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

Module Objectives

Introduce students to the basic concepts of electrical engineering, including
voltage, current, resistance, power, and energy. Teach students how to analyze
simple electrical circuits using fundamental laws such as Ohm's Law and
Kirchhoff's Laws, and apply circuit analysis tech. Provide a comprehensive
understanding of both alternating current (AC) and direct current (DC) systems,
including their characteristics, behaviors, and application. Familiarize students
with common electrical components such as resistors, capacitors, inductors,
diodes, and transistors, including their functions and applications in circuits.
Enhance students’ mathematical skills necessary for solving electrical
engineering problems, including algebra, calculus, and complex number
analysis.

Module Learning

Outcomes

1. Fundamental Knowledge:
Demonstrate an understanding of basic electrical engineering concepts,
including voltage, current, resistance, power, and energy.

2 .Circuit Analysis:

Apply Ohm's Law and Kirchhoff's Laws to analyze and solve simple electrical
circuits, both in DC and AC contexts.

3 .Component Identification:

Identify and describe the function of common electrical components such as
resistors, capacitors, inductors, diodes, and transistors in circuit applications.

4 .Mathematical Proficiency:

Utilize mathematical techniques, including algebra and complex numbers, to
solve electrical engineering problems effectively.

5 .Practical Skills:

Conduct laboratory experiments to build and analyze electrical circuits,
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demonstrating the ability to apply theoretical knowledge in a practical setting.
6 .Problem-Solving Ability:

Develop systematic approaches to solve engineering problems, including the
ability to model and simulate electrical systems.
7 .Safety Practices:

Recognize and apply safety practices relevant to working with electrical
systems and components in both laboratory and real-world environments.

Indicative Contents

Part A: Symbols and Units: Define the meaning of units and its importance in

engineering science, the Greek Alphabet, the symbols, suffix, acronyms and
scientific numbers. The basic units, the derived units, and the available
different systems of units. How to write units in official documents. The
physical meaning of units. Revision problem classes. [20 hours]

Part B: The Basic Concepts of Electricity Parameters: The physical
meaning of Energy, Work, Displacement, Distance, Force, Acceleration,
Torque, and Power. The Potential, VVoltage, and Current. The electric circuit 3
parameters, the conventional current and the electronic current, the electric
power, the drift velocity, the atomic structure of insulators and conductors.
Revision problem classes. [20 hours]

Revision Session and Quiz. [1.5 hours]

Part: Analogue DC Circuit Theories: Resistive networks, voltage and
current sources, internal resistance concept, maximum power transfer theory,
current and voltage division, Thevenin and Norton equivalent circuits, and
other circuit theories. Revision problem classes. [20 hours]

Control Systems, Troubleshooting, and Maintenance. [10 hours]

Revision Session and Quiz [1.5 hours]

Learning and Teaching Strategies

The main strategy that will be adopted in delivering this module is to declare
the physical comprehension of the units like (Newton Unit) for example, the
distinguishing between vector and scalar quantities, encourage students’
participation in the exercises, while at the same time refining and expanding

SIS their critical thinking skills. This will be achieved through classes, interactive
tutorials and by considering practical examples before teaching each new
subject to increase the student interest. The student must know the reason of
learning each subject and its impact on his future as an engineer.

Student Workload (SWL)
Structured SWL (h/sem) 63 Structured SWL (h/w) 5
Jaadll D allall alaiiall ol all Jasl) Le sl Ul adainal) sl pall Jaal)
Unstructured SWL (h/sem) 87 Unstructured SWL (h/w) 5
Sl A Ul alatidl) e ol ) Jaal) L saud lUall alaiiall e iyl Jaal

Total SWL (h/sem)
Jaail) JOla Qllall K ul ) Jeall

150

Delivery Plan (Weekly Syllabus)

Week

Material Covered

Week 1

Introduction - Basic concepts and units: The international system of units, quantities derived from Sl
units. Units of force, energy, torque, and power. Abbreviation for multiples & sub-multiples.

Week 2 | Electricity & atomic structure of the substance.

Week 3 | Current and current density. Coulomb's Law.

Week 4 | potential, electromotive force (emf) and potential difference.

Week 5 | The relation between energy and heat. Efficiency and percentage efficiency.

16




Renewable Energy syllabus

Week 6 | Analysis of DC circuits: Ohm's law, resistivity & conductivity, temperature effect.

Midterm exam +The internal resistance of a source. Equivalent resistance: Series, parallel, (Series-

Week 7 parallel).

Week 8 | delta, and star connections. Equivalent voltage source: Series, parallel.

Week 9 Power calculation in DC circuit. Ir_1troduction to network theorems, types of sources: independent and
dependent voltage sources and their transformation.

Week 10 Kirchhoff"_s laws, KVL, KCL, Maxwell’s circulating current (mesh analysis). Nodal analysis,
Superposition theorem.

Week 11 Thevenin’s_ theorem, _Norton's theorem, Maximym power transf(_ar thgorem. The Photovoltaic panel
internal resistance, Millman’s theorem, Substitution theorem, Reciprocity theorem.

Week 12 l\/_Iagn_etic field. Magnetic field_s due to th_e electric current, magnetic field in a coil. I\_/Iagnitude and
direction of the force on a moving charge in the magnetic field (Motor and Generator principles).
Ferromagnetic materials. The magnetization curve (B-H Curve). Permeability, Relative permeability.

Week 13 | Magnetic constants: reluctance, magnetic leakage, and fringing. Magnetic circuit: Series, parallel, and
(series-parallel). Kirchhoff’s laws for the magnetic circuit.

Week 14 | Condition for the minimum volume of a permanent magnet, load line of a permanent magnet.

Week 15 The force petween two magnetic poles,_ thg mggnetic pull between two iron surfaces and (series
parallel). Kirchhoff’s laws for the magnetic circuit.

Week 16 | Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)
Week Material Covered

Week 1 | Lab 1: Resistor color code

Week 2 | Lab 2: Ohm’s law

Week 3 | Lab 3: Resistors in series parallel

Week 4 | Lab 4: Divider Rules

Week 5 | Lab 5: Kirchhoff's laws

Week 6 | Lab 6: Delta & star.

Week 7 | Lab 7: Mesh Method

Week 8 | Lab 8: Nodal theorem

Week 9 | Lab 9: Superposition theorem

Week 11 | Lab 10: Thevenin's theorem

Week 12 | Lab 11: Norton theorem

Week 13 | Lab 12: Max. power theorem

Week 14 | Lab 13: fundamental of Ac

Week 15 | Lab 14: Oscilloscope

Learning and Teaching Resources
Text Avail_able in the
Library?
Required Texts Fundamentgls of Electric _Circuits, _C.K. Alexander and Yes
M.N.O Sadiku, McGraw-Hill Education.

Recommended | Digital Fundamentals, T. L. Floyd, Pearson Education

Yes

Texts Ltd.

Websites https://logic.ly/demo/
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Module Information
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Module Title English Language Module Delivery
Module Type Support X Theory
Module Code NTU101 O Lecture

O Lab
ECTS Credits 2 O Tutorial

O Practical
SWL (hr/sem 50 i

( ) Seminar
Module Level 1 Semester of Delivery | 1
Administering Department PM College | TEMO
Mgl Safa AKRAM YOUNIS e-mail | Safa.altutunji@ntu.edu.ig
Leader

Module Leader’s Acad. Title | Assist. Lecturer

Module Leader’s Qualification | MASTER

Module Tutor e-mail
Peer Reviewer Name Dr. Ammar Hassan | e-mail ammarsuhail@ntu.edu.iq
SRl e G 01/06/2025 Version Number | 3.0
Approval Date

Relation with other Modules

AV Al )l ) sall e A8

Prerequisite module None Semester
Co-requisites module | None Semester

Module Aims, Learning Outcomes and Indicative Contents
A0l )Y il simall 5 aledl] =il 5 Al all 5oLl Calaa

Module
Objectives
salall Calaa)
Ll

The module objectives of learning English are the goals or outcomes that a course/module
wants students to achieve. These objectives usually focus on improving the main
language skills and overall communication ability.

Here are the most common objectives:

1. Improve Communication Skills

Help students speak clearly and confidently in English

Understand conversations in real-life situations (school, work, travel)
2. Develop the Four Main Skills

Listening: Understand spoken English (lectures, conversations, media)
Speaking: Express ideas, opinions, and feelings correctly

Reading: Understand texts like stories, articles, and instructions
Writing: Write sentences, paragraphs, and essays with correct structure
3. Build Vocabulary and Grammar

Learn new words and phrases

Use correct grammar in speaking and writing

4. Enhance Pronunciation

Improve how words are pronounced

Speak in a way that others can easily understand

5. Encourage Critical Thinking

Understand and analyze texts

Express opinions and support them with reasons

6. Use English in Real-Life Contexts

Practice English in daily situations (shopping, emails, presentations)
Prepare for academic or professional environments

7. Increase Confidence
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. Reduce fear of making mistakes
Module By the end of the module, students will be able to:
Learning 1. Identify main ideas in short reading passages
Outcomes 2. Use basic grammar correctly in sentences
3. Communicate simple ideas in spoken English
alaill il A 4. Write a short paragraph with correct structure
) ol 3alall 5. Understand everyday conversations.
The module will cover the following topics:
. . Basic grammar (tenses, sentence structure)
Indicative :
Contents . Voca_bulary development (common words and expressions)
i . Reed_lng cemprehensmn (short texts and passages)
L;L&JY\ . Writing skills (sentences and paragraphs)
T . Listening practice (conversations and audio materials)
. Speaking practice (dialogues, discussions, pronunciation)
Learning and Teaching Strategies
pladll 5 alail) bl i
The module adopts a communicative and student-centered approach, emphasizing active
participation in real-life language use. Interactive seminars and pair/group activities are used to
develop speaking, listening, reading, and writing skills in an integrated manner. Role-plays,
Strategies discussions, and listening exercises simulate authentic contexts such as travel, work, and daily

conversations. Formative assessments (quizzes, assignments, and a seminar presentation) provide
regular feedback to reinforce grammar, vocabulary, and pronunciation. The strategy encourages
students to practice English confidently inside and outside the classroom, fostering continuous
improvement.

Student Workload (SWL)

Structured SWL (h/sem) 33 Structured SWL (h/w) 5
Jadl) P QlUall alasial) il Al Jaad) Le sand (alldall aliial) ol Al Jaad)

Unstructured SWL (h/sem) 17 Unstructured SWL (h/w) 1
il A Ul alatidl) e ol ) Jaal) L sansd lUdall il e asl )l Jaal

Total SWL (h/sem)

Jaaill JDa llall K ul all Jeall 50
Delivery Plan (Weekly Syllabus)
Lﬁ).i:'a.ﬂ\ gcﬁu‘ﬂ\ GL@_LJ\
Material Covered
Unit 2: Grammar: Present, past, present perfect
Week 1 . Topic: Different lifestyles and cultures
. Skills: Reading about families, speaking comparisons
Unit 2: Relationships
. Grammar: Present perfect vs past simple
Week 2 . Vocabulary: Family and relationships
. Skills: Listening and discussing personal experiences
Unit 3: Work and Jobs
. Grammar: Present tenses and questions
Week 3 . Vocabulary: Jobs and workplaces
. Skills: Talking about work and daily routines
Unit 4: Time and Money
Week 4 . Grammar: Countable/uncountable nouns, quantities
. Vocabulary: Money and shopping
. Skills: Real-life conversations
Unit 5: Travel and Adventure
. Grammar: Past simple and continuous
Week 5 . Vocabulary: Travel and holidays
. Skills: Reading travel stories, speaking
Week 6 Unit 6: Education and Learning
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. Grammar: Modal verbs (can, must, should)
. Skills: Talking about school and learning
Unit 7: Technology and Communication
. Grammar: Future forms (will, going to)
Week 7 . Vocabulary: Technology
. Skills: Discussions and listening
Unit 8: (More Units)
. Topics like:
. Culture
Week 8 . Health
. Environment
. Society
Unit 9: Culture and Media
. Grammar: Passive voice
Week 9 . Vocabulary: TV, films, media
. Skills: Expressing opinions, discussions
Unit 10: Society and Environment
. Grammar: Conditionals (if clauses)
Week 10 . Vocabulary: Environment, social issues
. Skills: Problem-solving discussions
Unit 11: Experiences
. Grammar: Past perfect
Week 11 . Vocabulary: Life experiences
. Skills: Storytelling, speaking
Unit 12: Student-Centered Learning
Week 12 . The syllabus focuses on student participation
. Encourages learners to speak, interact, and practice actively
Unit 13: Communicative Approach
Week 13 . Emphasis on using English in real communication
. Not only learning rules, but using language in real situations
Unit 14: Integration of Skills
Week 14 . Listening, speaking, reading, and writing are taught together, not separately
. Activities combine more than one skill
Unit 15: Review & Consolidation
. Revision of all grammar and vocabulary
Week 15 . Integrated skills practice
. Final assessment
Learning and Teaching Resources
L)-“.-.’_)ﬂ‘j (Ja_'ﬂ\ JALAA
Text Available in the Library?
Required Texts Head way students’ books No
Recommended Texts No
Websites
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Module Information
@u\).ﬂ\ PR\OAL! &_ILA}L;A

Module Title Thermodynamics principle Module Delivery
Module Type Core Theory
Module Code PM 104 Lecture

Lab
ECTS CredItS 8 g Tutorial
SWL (hr/sem) 200 O Practical

X Seminar
Module Level 1 Semester of Deliver |2
Administering Department PM College | TEMO
'\ﬁzggfr Mothana M. Mohamed Salih e-mail | muthanam.m1981@ntu.edu.iq
Module Leader’s Acad. Title | Assist. Professor MOdl.JI.e Lgader S master

Quialification

Module Tutor \ Mothana M. Mohamed Salih e-mail | muthanam.m1981@ntu.edu.iq
Peer Reviewer Name Dr. Ammar Hassan e-mail | ammarsuhail@ntu.edu.iq
Scientific Committee Version
Approval Date 01/6/2025 Number 3.0

Relation with other Modules
6 AY) Ll )l sall pe A8Dlal)

Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

4L Y1 by sinall 5 alail) il g Al Hall 3alall Calaal

Module

Objectives
Jau) Al salall Calaal

a s wn

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

To understand thermodynamics and energy law.

This course deals with the basic concept of heat, work and energy.

This is the basic subject for all cases of systems used in thermodynamics.

To understand the laws of energy conversion between thermodynamics
systems.

Introducing students to thermodynamics by studying thermal systems in terms
of energy interactions with its immediate surroundings.

Important: Write at least 6 Learning Outcomes, better to be equal to the number of

study weeks.
Module 1. Recognize how temperature gauges work in laboratory equipment.
Learning List the different thermodynamics terms.
Outcomes Summarize what is meant by thermodynamics.

Balall alail) s yia
Al all

O NOo Ok wd

Discuss the reaction and participation of atoms in chemical reactions.
Describe thermal energy, work and energy.

Define Boyle's law.

Identify open and closed systems and their applications.

Discuss the heat transfer processes between thermal systems.
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9.

10.
11.

Discuss the different characteristics of the measuring devices used in the
laboratory.

Explanation of Joule’s law.

Identify the mathematical relationships in solving problems.

Part A
[ ]

Indicative
Contents

dali Y clbsisall | Part B

Indicative content includes the following.

Introduction - Textbooks - Units. Important definitions - force - pressure -
system. Pressure and its types [15 hrs]

Vapor - Forms of matter when changing its phase - Drawing the phase change
of matter on the pressure-volume chart. [15 hrs]

Specific heat at constant pressure - specific heat at constant volume. Closed
system procedures - constant volume - constant pressure. [10 hrs]

Energy Equation for Systems: Open and Closed - Applications [15 hrs]
Revision problem classes [6 hrs]

Fundamentals

Temperature: Units - Conversions - Measuring Methods - Zero Law.
Definition of energy - forms of energy: potential, kinetic, thermal - work -
capacity - flow work - pressure diagram. internal energy - enthalpy [15 hrs]
Steam procedures and their projection on the pressure-volume chart [7 hrs]
Identify the types of pressure gauges used in refrigeration - types of air
velocity gauges and their uses. [15 hrs]

Learning and Teaching Strategies

a5 L] ilyn il

The major approach used to offer this module will be to promote student engagement in
the exercises while also enhancing and broadening their critical thinking abilities. This

Strategies | will be accomplished through lectures, interactive tutorials, and the consideration of

students.

various sorts of easy experiments incorporating some engaging sampling exercises for the

Student Workload (SWL)
e sl \Ong@uw\‘)ﬂ\w\

Structured SWL (h/sem) 03 Structured SWL (h/w) 6
) A lUall adatial) A Jaall Lie sand calldall aliial) A Jaal)

Unstructured SWL (h/sem) 107 Unstructured SWL (h/w) .
il I lUall alsiid) e ol ) Jaal) L sansl Calldall daiall jue asl ol Jaal

Total SWL (h/sem)

Jomill IO UL IS ol 3 Jaal)

200

Delivery Plan (Weekly Syllabus)
bl o )zl

Material Covered

Week 1 | Introductions,

references, units , General notations , about pressure, force, work etc.

Temperature, unit of temperature and conversion, temperature measurements. Zeroth law of

Week 2 Thermodynamics. Energy, types of energy, positional, kinetic, internal and flow energy

energies. Heat and work, power, enthalpy.
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Week 3 | First law of thermodynamics

Week 4 | Steady flow energy equation for open system, non-flow energy equation for closed system,
Ideal gas and equation of state

Week 5 | Ideal gas, Boyle’s law and Charles law and equation of state

Week 6 | Specific heat at constant pressure and constant volume, closed system Processes using ideal
gas. Isometric and isobaric processes.

Week 7 | Isothermal and adiabatic processes

Week 8 | Polytropic processes

Week 9 | open system processes

Week 10 | Vapor, phase of substance, Phase change curve on P-V diagram.

Week 11 | Dryness fraction, liquid and vapor lines, wet vapor

Week 12 | Steam tables and Examples on steam tables

Week 13 | Superheated vapor, tables of superheated tables.

Processes using two phase system, processes on P-V diagram, Irreversible processes Closed
Week 14
system

Week 15 | Second law of thermodynamics, heat engine, heat pump

Week 16 | Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)
D8Rl e ) zleial)

Material Covered

Week 1 | Lab 1: Identify the types of pressure gauges used in refrigeration and their uses.

Week 2 | Lab 2: Identify the types of air velocity gauges and their uses.

Week 3 | Lab 3: Identify the types of temperature measurements used in refrigeration and their uses.

Week 4 | Lab 4: Types of heat pumps with a study of the efficiency of the heat pump.

Week 5 | Lab 5: compression cycle performance

Week 6 | Lab 6: The real refrigeration cycle

Week 7 | Lab 7: Filters

Learning and Teaching Resources
u..g)ﬂ\} ?Lu“ ‘)JLAAA

Text Avail_able in the
Library?

Required Texts Thermal engineering (eighth edition) R. K. RAJPUT No
Recommended Fundamentals of heat and mass transfer ( M. NG
Texts Thirumaleshwar)
Recommended Heat and mass transfer (SI UNITS) (Er. R. K. RAJPUT) ( NG
Texts S. CHAND)
Websites
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Module Information
4:\“\).3}\ saldll QLA)XM

Module Title Computer Module Delivery
Module Type Support X Theory
Module Code NTU 102 O Lecture

X Lab
ECTS Credits 3 O Tutorial

O Practical
SWL (hr/sem 75 i

( ) O Seminar

Module Level 1 Semester of Deliver |2
Administering Department PM College | TEMO
Module Leader | Safa Akram Younis e-mail | safa.altutunji@ntu.edu.iq

Module Leader’s Acad. Title | Assist. Lecturer Module Leader’s Qualification | M.Sc.

Module Tutor | e-mail
Peer Reviewer Name Dr. Ammar Hassan | e-mail ammarsuhail@ntu.edu.iq
%‘;fg‘t'f'c Committee Approvall 47 /65495 Version Number | 1.0
Relation with other Modules
A Lpuad )l sall pe A8Dlal)
Prerequisite module None Semester
Co-requisites module None Semester
Module Aims, Learning Outcomes and Indicative Contents
4L Y il sinall 5 alail) il g Al Hall 3alall Calaal
To learn about computers and their characteristics and features, compare different types
Module of computers.
" 1. To learn about the computer’s Hardware, ldentify the factors that affect the
Objectives , .
computer’s performance, Learn about the numerical systems and d}ta/
sl Cilaal representation.
1ol 2. Learn about the computer’s Hardware (2), CPU, Memory
= 3. Learn about operating system software
4. Learn about the utility software programming languages, application software.
5. Learn the Microsoft office2020(Word, Excel, PowerPoint)
1. Demonstrates knowledge of the Introduction to computer, computer component
(hardware, software)
2. Demonstrates knowledge of the Operating system (windows),
Module . : )
Learning 3. Able to install windows (formatt!ng)
Outcomes 4. Able to use the following items: Start menu, desktop, taskbar, mouse

Balall alatll il Haa

applications, My computer, My documents, drivers, folders, files, cut, copy,
paste, shortcut, right click menu, Setting menu, control panel
5. Able to use Microsoft word 2020, Microsoft excel 2020, Microsoft PowerPoint

Ll )
2020
6. Able to use Internet, Internet explorer, starting, menus of internet explorer, E-
Mail: Yahoo, Hotmail, google, yahoo, search information
After studying this chapter, the student is expected to master the following knowledge
Indicative and skills:
Contents 1. To know what is the computer, distinguish different computer properties, list the
computers features and capabilities, compare between the different types of
4l Gl sl computers [11 hrs]

2. Classifies the computer’s hardware components to internal and external [11 hrs]
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3. To knows the CPU, types of memory modules, learn about input and output units,
Learn about storage media, learn the components of the motherboard [11 hrs]

4. Distinguish between different types of software, differentiate between types of
system software, distinguish between types of operating systems, count the basic
functions of the operating system. [12 hrs]

5. Learn about different types of utility software, learn about the most important
utility software and its functions, distinguish between different types of
programming languages, differentiate between the types of different
programming languages Compilers, classifies different programming languages,
classifies application software, learn about the most important application
software [12 hrs]

6. Learn to use the Microsoft office2020 [15hrs]

e Word [5 hrs]
e Excel [5 hrs]
e Powerpoint [5 hrs]

Learning and Teaching Strategies

aalail] 5 alal) il ind

Strategies

The major approach used to offer this module will be to promote student engagement
in the exercises while also enhancing and broadening their critical thinking abilities.
This will be accomplished through lectures, interactive tutorials, and the consideration
of various sorts of easy experiments incorporating some engaging sampling exercises
for the students.

Student Workload (SWL)
e sl \OJquM‘;u\Jﬂ\M\

Structured SWL (h/sem) 63 Structured SWL (h/w) 4
Jadl) P& QlUall alasial) il Al Jaad) Le sand (alldall aliiall ul jall Jasl)

Unstructured SWL (h/sem) 12 Unstructured SWL (h/w) 1
Jaadll PO llall alaiial ye ol yall Jaal) e sl lall alind) e ol ) Jaall

Total SWL (h/sem)
Jadl) J3A lUall &Y i jal) el

150

Delivery Plan (Weekly Syllabus)
GBIl e s zlgall

Material Covered

Week 1

Introduction to Computer: Concepts of Hardware and Software with their components;

Concept of Computing, Data and Information; Applications of Information Electronics
and Communication Technology (IECT); Connecting input/output devices, and

peripherals to CPU

Week 2

Computer Components: Computer Portions, Hardware Parts, 1/0 Units, Memory Types,

Basic CPU Components, Computer Ports, Personal Computer, Personal Computer
(Features and Types)

Week 3 &4

Operating System and Graphical User Interface GUI: Operating System; Basics of
Common Operating Systems; The User Interface, Using Mouse Techniques; Use of
Common Icons, Status Bar, Using Menu and Menu-selection, Concept of Folders and
Directories, Opening and closing of different Windows: Creating Short cuts

Week 5&6

Word Processing: Word Processing Basics: Opening and Closing of documents, Text

creation and Manipulation; Formatting of text; Table handling: Spell check, language
setting and thesaurus; Printing of word document.

Week 7& 8& 9

Spread Sheet: Basics of Spreadsheet, Manipulation of cells; Formulas and Functions,
Editing of Spread, printing of spread sheet.

Week 10&11

Presentation
Software: Basics of presentation software; Creating Presentation; Preparation and
Presentation of Slides; Slide Show; Taking printouts of presentation / handouts
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Introduction to Internet and Web Browsers:

Computer networks Basic; LAN, WAN; Concept of Internet and its Applications;

thERs i connecting to intemet; World Wide Web; Web Browsing software's, Search Engines:
Understanding URL: Domain name; IP Address
Communications and Emails: Basics of electronic mail; Getting an email account;
Week 13 Sending and receiving emails; Accessing sent emails; Using Emails; Document
collaboration
Computer Troubleshooting: Identifying and solving common hardware and software
Week 14 problems that computer users encounter. Basic troubleshooting techniques and tools for
diagnosing and resolving issues.
Week 15 Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
D8l e ) mleial)
Material Covered
Week 5&6 Able to use Microsoft word 2020
Week 7& 8& 9 | Able to use Microsoft excel 2020
Week 10&11 | Able to use Microsoft powerpoint 2020

Learning and Teaching Resources
u..e)ﬁ]\} ?L‘ﬂ‘ J.JLAA

Text

Available in the
Library?

Required Texts

Introduction to Computer Skills For first year students, Bisha
University
Computer Science Principles: The Foundational Concepts of
Computer Science - For AP® Computer Science Principles
2020th Edition , Mr. Kevin P Hare (Author), Pindar Van Arman
(Foreword)
1. Graham Brown, David Watson, "Cambridge IGCSE
Information and Communication Technology", 3rd Edition

Yes

Recommended
Texts

MICROSOFT ACCESS, EXCEL & POWER BI FOR
BEGINNERS & POWER USERS, Tech Demystified

No

Websites

https://www.just.edu.jo/~mqais/CIS99/PDF/Ch.01_Introduction_%20to_computers.pdf
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Module Information
4.:\..»\)3” PR DA k_\LAJLLA

Module Title Engineering Mechanics/ Dynamics Module Delivery
Module Type Core Theory
Module Code PM 105 Ol Lecture
O Lab
ECTS Credits 8 X Tutorial
O Practical

SWL (hr/sem 200 :

( ) X Seminar
Module Level 1 Semester of Delivery | 2
Administering Department PM College TEMO
'\ﬁzggéer Mohammed Taha Mohammed e-mail mohammed.taha@ntu.edu.iq
Module Leader’s Acad. Title | Assist. Lecturer Module Leader’s Qualification | MASTER
Module Tutor e-mail
Peer Reviewer Name Dr. Ammar Hassan | e-mail ammarsuhail@ntu.edu.iq
Scientific Committee 01/06/2025 | Version Number 3.0
Approval Date

Relation with other Modules
6 AY) Lguad )l sall pe 28Dlal)

Prerequisite module None Semester
Co-requisites module | None Semester

Module Aims, Learning Outcomes and Indicative Contents

4L Y1 by sinall 5 alail) il g Al Hall 3alall Calaal

Module
Objectives
Balall Calaal

Ll

Module Objectives for Engineering Mechanics/Dynamics:

1.

2.

3.

o>

11.

Understand the fundamental concepts and principles of dynamics, including motion,
forces, and acceleration.

Apply kinematic equations to analyze the motion of particles and rigid bodies in various
scenarios.

Determine the relationship between forces, mass, and acceleration using Newton's laws
of motion.

Apply the principles of work and energy to analyze and solve dynamic problems.
Analyze and calculate linear and angular momentum, and apply the principle of impulse
and momentum to dynamic systems.

Understand and apply the principles of vibrations and oscillations in mechanical
systems.

Apply principles of balancing rotating masses and vibrations to ensure smooth operation
of machinery.

Analyze multi-degree of freedom systems and determine their natural frequencies and
mode shapes.

Apply dynamic principles to real-world engineering problems and systems.

. Develop critical thinking and problem-solving skills in the context of engineering

dynamics.
Communicate effectively, both orally and in writing, to present and explain the analysis,
results, and solutions of dynamic problems.

By achieving these module objectives, students will gain a comprehensive understanding of
the principles and applications of engineering dynamics. They will be able to analyze and
solve problems related to motion, forces, and vibrations in mechanical systems, and apply
their knowledge to real-world engineering scenarios. They will also develop skills in critical
thinking, problem-solving, and effective communication, which are valuable in the field of
engineering.
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Module
Learning
Outcomes

aladll Gl 3
Al Hall salall

Module Learning Outcomes for Engineering Mechanics/Dynamics:

1. Demonstrate a thorough understanding of the fundamental concepts and principles of
dynamics, including motion, forces, and acceleration.

2. Apply kinematic equations to analyze the motion of particles and rigid bodies in different
scenarios and determine their velocities and accelerations.

3. Analyze and calculate the forces and moments acting on particles and rigid bodies in
dynamic situations, considering the principles of equilibrium.

4. Apply Newton's laws of motion to determine the relationship between forces, mass, and
acceleration, and solve dynamic problems using these principles.

5. Utilize the principles of work and energy to analyze and solve dynamic problems,
calculating mechanical work, kinetic energy, and potential energy.

6. Apply the principles of impulse and momentum to analyze the motion and collision of
particles and rigid bodies, and solve related problems.

7. Understand the principles of vibrations and oscillations in mechanical systems, and
analyze their behavior, natural frequencies, and damping effects.

8. Analyze three-dimensional motion of rigid bodies, applying Euler's equations of motion
to determine their rotational and translational behavior.

9. Understand gyroscopic motion and its applications in stability and control systems,
including precession and gyroscope stabilization.

10.Apply the principles of balancing rotating masses to minimize vibrations and ensure
smooth operation of rotating machinery.

11.Analyze multi-degree of freedom systems, determine their natural frequencies and mode
shapes, and understand their response to dynamic loading.

12.Apply the principles and techniques learned in dynamics to solve real-world engineering
problems, such as analyzing the motion and forces in mechanical systems.

13.Demonstrate critical thinking and problem-solving skills by effectively applying dynamic
principles to analyze and solve complex engineering problems.

14.Communicate effectively, both orally and in writing, to present and explain the analysis,
results, and solutions of dynamics problems.

By achieving these module learning outcomes, students will have a solid foundation in
engineering dynamics, enabling them to analyze and solve problems related to motion,
forces, vibrations, and stability in mechanical systems. They will develop critical thinking
skills, problem-solving abilities, and effective communication skills, which are essential
for success in the field of engineering dynamics.

Indicative
Contents
b sl
Ayl

Indicative Contents for Engineering Mechanics/Dynamics:
1. Kinematics of Particles
Position, velocity, and acceleration
Rectilinear and curvilinear motion
Projectile motion
Tangential and normal components of acceleration
Kinetics of Particles
Newton's laws of motion
Force, mass, and acceleration
Application of Newton's laws to particles
Frictional forces
Applications of particle kinetics
3. Kinematics of Rigid Bodies
Rotation and angular displacement
Angular velocity and acceleration
Fixed axis rotation
General plane motion
4. Kinetics of Rigid Bodies
Moment of inertia
Parallel-axis theorem
Angular momentum and torque
Equations of motion for rigid bodies
Applications of rigid body kinetics
5. Work and Energy
e Work done by a force

n
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e Kinetic energy and potential energy

e Principle of work and energy

e Power and efficiency

e Conservative and non-conservative forces
6. Impulse and Momentum
Linear momentum and impulse
Conservation of linear momentum
Impulse-momentum principle
Impact and collision
Applications of momentum
7. Vibrations and Oscillations
Free and forced vibrations
Single degree of freedom systems
Damping and damping ratios
Natural frequency and resonance
Vibration isolation and control

Learning and Teaching Strategies

aalell 5 oLl ilyn il i

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 refining

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

Student Workload (SWL)
Structured SWL (h/sem) 78 Structured SWL (h/w) 5
Jadl) PO Qllall alaiidl) ol ) Jaadl Le sand (alldall aliial) ol Al Jaad)
Unstructured SWL (h/sem) 199 Unstructured SWL (h/w) 8
Sl J3A Uall alatidl) ye ol ) Jaall L sansl lUall il e asl )l Jasl

Total SWL (h/sem)
Gl & Ul IS ol 5l Jeal)

200

Delivery Plan (Weekly Syllabus)
bl e s zlgidll

Material Covered

Introduction to Engineering Mechanics/Dynamics
e Overview of Engineering Mechanics/Dynamics

Week 1 e Fundamental concepts and principles
e Unit conversions
Week 2 ° Kln_er_natlcs of I_Dartlcles _
e Position, velocity, and acceleration
Week 3 Rectilinear motion
Week 4 Curvilinear motion
Week 5 Tangential and normal components of acceleration
Week 6 Projectile motion
e Kinetics of Particles
Week 7 e Newton's laws of motion
e Force, mass, and acceleration
Week 8 Application of Newton's laws to particles
e Frictional forces
Bl e Applications of particle Kinetics
Week 10 e Kinetics of _nglql Bodies
e Moment of inertia
Week 11 : Work and Energy

Work done by a force
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Week 12

Kinetic energy and potential energy
Principle of work and energy

Week 13

Impulse and Momentum

Linear momentum and impulse
Conservation of linear momentum
Impulse-momentum principle
Impact and collision

Applications of momentum

Week 14

Vibrations

Free and forced vibrations
Single degree of freedom systems

Week 15

Damping and damping ratios
Natural frequency and resonance
Vibration isolation and control

Learning and Teaching Resources
u.u..g).lﬂ\j (‘Jzﬂ\ JJLLAA

Text Avai I_able in
the Library?
Required Texts e Engineering Mechanics: Dynamics, By R. C. Hibbeler 14" edition. No
e Engineering Mechanics: Dynamics, by J. L. Meriam and L. D.
Kraige 9th edition
Recommended e Theory and Problems of Engineering Mechanics: Statics and No
Texts Dynamics, Fifth Edition, Shaum's Outline Series.
e Engineering Mechanics: Dynamics, by Andrew Pytel and Jaan
Kiusalaas, 3rd edition.
Websites
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Module Information
4.:\.‘.-:\_)33\ PR\ DA &_114‘51:.‘\

Module Title Engineering drawing Module Delivery

Module Type Basic X Theory
O Lecture

Module Code

PM 106 = Lab

ECTS Credits 7 O Tutorial
O Practical

SWL (hr/sem 175 .

( ) O Seminar
Module Level 1 Semester of Deliver | 2
Administering Department PM College TEMO
Module . . i

Leader Asmaa Taha Hussein e-mail Asmaa.taha@ntu.edu.iq
Module Leader’s Acad. Title | Lecturer Module Leader’s Qualification | M.Sc.
Module Tutor | Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee 01/6/2025 Version Number | 3.0
Approval Date

Relation with other Modules
6 AY) Ll )l sall pe A8Dlal)

Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

A5 Y il sinall 5 aledll il g 4l all salall Calaa

1. Introduction students to the Autocad software.
Module 2. Introdgction to the students of engipeering draw_ings.
Objectives 3. Teaching students to o!raw_ge(_)metrlcally agco_rdlng to accurate measurements.
oLl aloal 4. To understand the basic prlnC|pI_e for_descrlptl_ve geometry. o
ol 5. to train students: to read the engineering drawings through the application of
. computers and techniques.
6. To understand standard specifications, draw simple and complex assembly
drawings.
1. Enables the students to use AutoCAD for 2-D representations.
2. Enables the students to Introduce the students to engineering drawings.
Module 3. Enabl_es the students to learn the techniques and standard practices of technical
Learning graphics. I . L
Outcomes 4. To develop the student's abilities of engineering imagination.
5. To develop the student's engineering sense by dealing with dimensions and
. i o o measurements.
— fj‘)jéﬁ 6. To teach the student to identify the characteristics of geometric shapes and the
. various ways to draw them.
7. To teach the student diversity in the way of thinking and finding solutions for

drawing each form.

Indicative content includes the following.

Indicative Part A -
Contents Introduction to (CAD), components of computer aided drawing (CAD), Exercises.

Aala Y b gadl) | [8 hrs.]
Introducing the most important geometric shapes and their components, and how to
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draw each shape using the program [4hrs.]

Introducing the most important commands that contribute to making modifications to
the geometric shapes drawn using the program [8 hrs.]

Demonstrate the method of drawing advanced geometric shapes using the program. [4
hrs.]

Training students to draw advanced geometric shapes using the program [8 hrs.]
Revision and quiz [8hrs]

Part B -

Training students at this stage to draw triangular projections of geometric shapes for
any geometric shape in general. [8 hrs.]

Complex geometrical shape. [12 hrs.]

Training the students at this stage to draw the triangular projections of the geometric
shapes of the mechanical engineering shapes in particular. [15 hrs.]

Training the students at this stage to draw the Perspective. [15 hrs.]

Revision and quiz [8hrs]

Learning and Teaching Strategies

aalail) g alal) Cilaadl i

Strategies

The major approach used to offer this module will be to promote student engagement in
the exercises while also enhancing and broadening their critical thinking abilities. This
will be accomplished through lectures, interactive tutorials, and the consideration of
various sorts of easy experiments incorporating some engaging sampling exercises for
the students.

Student Workload (SWL)
e gl \OJQWQ.—AMW‘)&\M\

Structured SWL (h/sem) 63 Structured SWL (h/w) 4
Jaadll o Gl alaiiall ol all Jasll e gl alUall alaiiall ol yall Jeall

Unstructured SWL (h/sem) 112 Unstructured SWL (h/w) ;
Jeaill JA QlUall alsiid) e ol ) Jeal) L sonsl Ll adatiall yue asl ) Jasl

Total SWL (h/sem)
Juadll A Qldall Y il o) Jaal)

175

Delivery Plan (Weekly Syllabus)
bl e sl zlgidll

Material Covered

Demonstrates knowledge about:
- Introduction to engineering drawing.

e - Introduction about AutoCAD 2D software in engineering drawing.
- Limits, grid, object shap, view menu (zoom, pan).
Week 2&3 Correctly draw menu (line, poly line, polygon, rectangle, arc, circle, point, text).
Week 4&5 Correctly modify menu (erase, copy, mirror, offset, move, rotate, trim, extend,
explode).
Week 6&7&8 | Complex geometrical shape.
Week 9 Mid Semester exam
iz Perspective
10&11&12
Week 13 Correctly !mplement and identify o_rthograph_ic projection: _
Correctly implement and execute first and third angle projection method
Correctly draw the projection with the first angle projection method
Week 14 Correctly draw the projection With the thir(_j angle projecti_on method o
Demonstrates knowledge and implementation about drawing the three projections
with the first and third angle projection method
Week 15 Semester exam
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Delivery Plan (Weekly Lab. Syllabus)

Material Covered

Week 1 | No

Learning and Teaching Resources
u.n..j‘)iﬂ\j eh_"d\ JJL.A.A

Available in the

e Library?
Required Texts Fundamentals and principles of engineering drawing Yes
Fundamentals of AutoCAD 2010
Recommended Fundamentals of AutoCAD2020 Yes
Texts
Websites https://tr.pinterest.com/pin/343540277818420973/
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Module Information

Module Title Occupational Safety Module Delivery
Module Type Support Theory
Module Code PM 107 o Lecture

O Laboratory
ECTS Credits 2 O Tutorial

[ Practical
SWL (hr/sem) 50 0 Seminar
Module Level 1 Semester of Deliver | 2
Administering Department PM and AM College | TEMO
'\ﬁzggg Banan Najim Al-deen Abdullah | e-mail Banan.najim@ntu.edu.iq
Module Leader’s Acad. Title | Lecturer Module Leader’s Qualification | Msc
Module Tutor e-malil
Peer Reviewer Name Dr. Ammar Hassan | e-mail ammarsuhail@ntu.edu.iq
SAC S Ceillite: 01/06/2025 | Version Number 3.0
Approval Date

Relation with other Modules

Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

Module Objectives

Understanding the Importance of Occupational Safety: This unit aims to provide students with
a comprehensive understanding of the importance of occupational safety in the workplace.
Students will identify potential hazards associated with various industries and their impact on
employee safety. They will understand the importance of following safety guidelines to create
a safe work environment .They will learn how to identify potential hazards, assess their
severity and likelihood of occurrence, and develop appropriate control measures to mitigate or
eliminate those hazards.

Module Learning
Outcomes

1. Identify and assess workplace hazards: Engineering students will be able to identify and
assess potential workplace hazards specific to their field of engineering. They will
understand the importance of hazard identification and risk assessment in order to prevent
accidents, injuries, and occupational illnesses.

2. Apply engineering principles to develop safety solutions: Students will be able to apply
their engineering knowledge and skills to develop innovative and effective safety
solutions. They will understand how engineering principles can be utilized to design and
implement engineering controls, safety devices, and protective measures to minimize or
eliminate workplace hazards.

3. Implement safety standards and regulations: Engineering students will be knowledgeable
about relevant safety standards and regulations applicable to their specific engineering
discipline. They will understand the importance of compliance with safety standards and
be able to apply them in the design, construction, operation, and maintenance of
engineering systems and processes. They will also be aware of the legal and ethical
responsibilities associated with ensuring occupational safety in their professional practice.

1. Indicative
Contents

Indicative content includes the following.

Introduction to Occupational Safety, Identifying and Assessing Risks, Engineering Controls
and Safety Systems, Personal Protective Equipment and Safety, Equipment Occupational
Health and Industrial Health [10 hrs]

Fire Safety and Emergency Preparedness, Electrical Safety in Engineering Machine and
Equipment, Safety Construction, Safety in Engineering Projects, Hazardous Materials
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Management [10 hrs]

Revision classes [2 hrs]

Incident Investigation and Reporting in Engineering Safety Management Systems in
Engineering Application in Occupational Safety 1 Application in Occupational Safety 2. [10
hrs]

2. Learning and Teaching Strategies

3. Strategies

1. Familiarize yourself with the subject

2. Collaborate and discuss: Engage in discussions and group activities with fellow
engineering students. Share experiences, exchange ideas, and learn from each other's
perspectives. This collaborative learning environment can broaden your understanding and
provide different insights into safety practices.

3. Stay updated with industry standards: Keep yourself informed about the latest safety
regulations, codes, and standards relevant to the engineering field. Regularly refer to
authoritative sources such as government agencies, professional organizations, and
reputable publications to stay up-to-date with best practices.

Student Workload (SWL)

Structured SWL (h/sem) 39 Structured SWL (h/w) 9
Juaill O3 Cllall alziial) a2l Jeal L sandd Callall adaiall ol 5l Jeal)

Unstructured SWL (h/sem) 18 Unstructured SWL (h/w) 1
Jeaill JA QlUall alsiid) e ol ) Jeal) L sonsl Ul il e asd N Jeal

Total SWL (h/sem)

ol 58 AL IS o jal) s 50
Delivery Plan (Weekly Syllabus)
Lﬁ)ﬂ\ k";c}:\uﬁ[\ GL@_LJ\
Material Covered

Week 1 | Introduction to Occupational Safety

Week 2 | Hazard Identification and Risk Assessment

Week 3 | Engineering Controls and Safety Systems

Week 4 | Personal Protective Equipment (PPE) and Safety Equipment

Week 5 | Occupational Health and Industrial Hygiene

Week 6 | Fire Safety and Emergency Preparedness

Week 7 | Electrical Safety in Engineering

Week 8 | Machine and Equipment Safety

Week 9 | Construction Safety in Engineering Projects

Week 10 | Hazardous Materials Management

Week 11 | Training and Communication in Engineering Safety

Week 12 | Accident Investigation and Reporting in Engineering

Week 13 | Safety Management Systems in Engineering

Week 14 | Application in Occupational Safety 1

Week 15 | Application in Occupational Safety 2

Week 16 | Preparatory week before the final Exam

Learning and Teaching Resources
Text Avail_able in the
Library?

Required Texts Bl el ae e daul s Mgl dauall  ASLAM 1 Yes
Recommended

Texts

Viebsites "Machine Safety". NIOSH Workplace Safety and Health Topics. National

Institute of Occupational Safety and Health.
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Module Information

Module Title Refrigeration & Air Conditioning Principles | Module Delivery

Module Type Core Theory

Module Code PM 200 Lecture
Laboratory

ECTS Credits 8 O Tutorial
O Practical

SWL (hr/sem) 200 0 Seminar

Module Level 2 Semester of Deliver \ 3

Administering Department PM College | TEMO

'\ﬁzggg Banan Najim Al-deen Abdullah | e-mail Banan.najim@ntu.edu.iq

Module Leader’s Acad. Title | Lecturer

Module Leader’s Qualification | Msc

Module Tutor

e-mail

Peer Reviewer Name

Dr. Ammar Hassan e-mail ammarsuhail@ntu.edu.iq

Scientific Committee 01/06/2025 30
Approval Date
Relation with other Modules
Prerequisite module None Semester
Co-requisites module | None Semester

Module Aims, Learning Outcomes and Indicative Contents

Module Objectives

units.

The main objective of studying Refrigeration and Air Conditioning principles is
to understand the fundamental concepts and working mechanisms used to
control temperature, humidity, and air quality in different environments. This
field teaches students how heat is transferred and how refrigeration cycles
operate in systems such as air conditioners, refrigerators, and industrial cooling

It also aims to develop the ability to analyze, design, operate, and

maintain refrigeration and air-conditioning systems efficiently. By studying
these principles, students gain the knowledge needed to improve energy
efficiency,
applications in homes, hospitals, industries, and transportation systems

ensure thermal comfort in buildings, and support various

Module Learning

Outcomes

4.

5.

6.

7.

8.

9.

Understand the basic principles of refrigeration and air-conditioning
systems.

Identify and explain the main components of refrigeration systems such
as compressors, condensers, evaporators, and expansion devices.
Analyze refrigeration cycles and thermodynamic processes used in
cooling systems.

Calculate cooling load requirements for buildings and different
applications.

Evaluate the performance and efficiency of refrigeration and air-
conditioning systems.

Apply engineering knowledge to design simple refrigeration and HVAC
systems.

10. Diagnose common operational problems and maintenance issues in
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cooling systems.

11. Understand the environmental and energy impacts of refrigeration and
air-conditioning technologies.

12. Develop practical skills for installation, operation, and maintenance of
refrigeration equipment.

4. Indicative
Contents

Introduction to refrigeration and air-conditioning systems

Properties of refrigerants and their environmental impact

The vapor compression refrigeration cycle and its components

Types and working principles of compressors, condensers, evaporators, and
expansion devices

Performance analysis of refrigeration systems and coefficient of performance
(COP)

Psychrometric properties of air and air-conditioning processes

Cooling load estimation for buildings and indoor spaces

Types of air-conditioning systems used in residential and commercial buildings
Energy efficiency and methods for improving system performance

Basic installation, operation, and maintenance of refrigeration and air-
conditioning equipment

Safety considerations and environmental regulations in refrigeration systems

5. Learning and Teaching Strategies

6. Strategies

4. Lectures: Presenting theoretical concepts and fundamental principles of
refrigeration and air-conditioning systems.

5. Class Discussions: Encouraging students to discuss concepts, ask
questions, and analyze practical problems.

6. Problem-Solving Sessions: Solving numerical and engineering
problems related to refrigeration cycles and system performance.

7. Laboratory Experiments: Conducting practical experiments to
understand the operation of refrigeration and air-conditioning
equipment.

8. Case Studies: Studying real-life applications of HVAC systems in
buildings and industry.

9. Group Work: Assigning collaborative tasks to improve teamwork and
technical understanding.

10. Practical Demonstrations: Demonstrating the working principles of
system components such as compressors, condensers, and evaporators.

11. Assignments and Projects: Giving students tasks to apply theoretical
knowledge to practical design or analysis problems.

12. Use of Multimedia and Simulation Tools: Using software, videos, and
visual aids to illustrate system operation and performance.

Student Workload (SWL)

Structured SWL (h/sem) 123 Structured SWL (h/w) 8
Jadl) PO QlUall alaiindl) il jall Jaadl Le gaud Calldall aliiall ul Al Jasl)

Unstructured SWL (h/sem) 77 Unstructured SWL (h/w) 5
Jaaill A lall alitidl e ol yall Jaal) Le s Ul alaiidl) yee ol jall Jaall

Total SWL (h/sem)

Jaall 34 allall IS sl 50l el

200

Delivery Plan (Weekly Syllabus)
bl o pul) il

Material Covered

Week 1 introduction

41




Renewable Energy syllabus

Week 2 SI Units

Week 3 Fundamental properties of air and water vapour mixture

Week 4 Psychrometric Chart

Week 5 The Psychrometry of Air and Conditioning Process

Week 6 Winter Cycle)

Week 7 Summer Cycle

Week 8 REFRIGERATION

Week 9 Refrigerators And Heat Pumps

Week 10 | Reversed Carnot Cycle

Week 11 | VAPOUR COMPRESSION CYCLE

Week 12 | Multipressure systems Performance of the standard vapour compression cycle

Week 13 | Multipressure systems Performance of the standard vapour compression cycle

Week 14 | Multipressure systems Performance of the standard vapour compression cycle

Week 15 | Refrigerants

Week 16 | Preparatory week before the final Exam

Learning and Teaching Resources

Text Available in the

Library?
2. Refrigeration & Air Conditioning Technology
Required Texts 3. Introduction to Refrigeration and Air Conditioning No
Systems
Recommended | Introduction to Refrigeration and Air Conditioning
Texts Systems (2023).

Websites
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Module Information
Al Hall Balall e glaa

Module Title Mathematics Module Delivery
Module Type Basic X Theory
Module Code PM 200 Ol Lecture
O Lab
ECTS Credits 6 Tutorial
O Practical
SWL (hr/sem 150 .

( ) 0 Seminar
Module Level 2 Semester of Deliver | 3
Administering Department PM College TEMO
'\ﬁzggg Ahmed Mustaffa Saleem e-mail ahmedmustafa@ntu.edu.iq

Module Leader’s Acad. Title | Assist. Professor Module Leader’s Qualification | M.Sc.

Module Tutor e-mail

Peer Reviewer Name Dr. Ammar Hassan | e-mail ammarsuhail@ntu.edu.iq

Scientific Committee 01/06/2025 Version Number | 3.0
Approval Date

Relation with other Modules
6 AY) Ll )l sall pe A8Dlal)

Prerequisite module None Semester

Co-requisites module | None Semester

Module Aims, Learning Outcomes and Indicative Contents
4L Y1 by sinall 5 alail) il g Al jall 3alall Calaal

1.To enable the student to solve the mathematical problems.

2. To provide a suitable type of discipline in the mind of the learners.

3. To prepare the student for various technical profession.

4. To prepare the student for economic purposeful, productive, creative, and
constructive living.

5. To prepare the student for undergraduate as well as postgraduate education.

6. To develop in the power of thinking and reasoning.

7. To develop in the student the habit of concentration, self-reliance and discovery.

Module Objectives

Al Ll 3ald) Calaal

1. Solve problems at various levels and in various contexts.

2. Learn how to read, understand, and formulate the definitions of mathematical
concepts.

3. Cultivate how to read and analyze mathematical statements.

4. Apply logical deduction and acquire mathematical reasoning through writing
formal mathematical proofs.

5. Work with ideas and approaches representing the breadth of mathematical
sciences, ranging from continuous to discrete and theoretical to applied.

Module Learning
Outcomes

Salall Ll s jae
Al all

1. Evidence an understanding of general fundamental mathematical topics.

2. Evidence an understanding of mathematics topics related to engineering
and technology.

3. Demonstrate ability to analyses and present information and data through
the use of graphs and tables, or other similar data presentation methods.

Indicative Contents
3ali LY G gl

43




Renewable Energy syllabus

Learning and Teaching Strategies

padatl) g aladl) Slaas) i)

Effective mathematics instruction involves a combination of pedagogical strategies
that address conceptual understanding, procedural fluency, and problem-solving
abilities. Key strategies include explicit instruction, cooperative learning, hands-on

Strategies activities, visual aids, and strategic questioning. These strategies can be integrated
to create engaging and effective math lessons, ultimately leading to a deeper
understanding of mathematical concepts.

Student Workload (SWL)
Structured SWL (h/sem) 93 Structured SWL (h/w) 5
Jadll A Qllall alaiial) ol ) Jaadl Le sand allall alatiall ol Al Jasl)
Unstructured SWL (h/sem) 57 Unstructured SWL (h/w) 4
Sl J3A Uall alaiidl) e ol ) Jaal) Le ol Ul laiiall e ol Sl Jaal)

Total SWL (h/sem)
Joadll & Ul IS ol 5l Jeal)

150

Delivery Plan (Weekly Syllabus)
el g s il e gl el

Material Covered

Week 1 | Introduction of Derivatives and Integration

Week 2 | Vector, vector components, vector in space

Week 3 | Complex number, Argand diagram, De Moivre's Theorem

Week 4 | Partial derivatives, Chain rule, gradient derivatives, directional derivatives

Week 5 | Double integral, volume by double integral

Week 6 | physical application of double integral

Week 7 | Triple integral

Week 8 | Polar coordinates

Week 9 | Matrices, matrix by matrix product

Week 10 | Solve equation by inverse matrix method

Week 11 | Green’s theorem

Week 12 | Line integration

Week 13 | MacLaurin series

Week 14 | Taylor series

Week 15 | Solution of differential equations

Week 16 | Preparatory week before the final Exam

Learning and Teaching Resources
u.u_d.‘)dﬂ\‘j (Ja.'m ‘)JL.AA

Text Available in the
Library?
. George B. Thomas, Jr et al., 2014. Thomas Calculus.
Required Texts | g0 Edition Yes
Recommended H.S. Gangwar and Prabhakar Gupta, 2009. A Textbook of Yes
Texts Engineering Mathematics. Second Edition
Websites https://rodrigopacios.github.io/mrpacios/download/Thomas Calculus.pdf
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Module Information
A Hall salal) ol glase

Module Title Fluid Mechanics Module Delivery
Module Type Core Theory
O Lecture
Module Code PM 201 Lab
ECTS Credits 8 Tutorial
O Practical
SWL (hr/sem) 200 O Seminar
Module Level 2 Semester of Deliver 3
Administering Department PM College | TEMO
Module Leader Firas Aziz Ali e-mail firasaziz@ntu.edu.ig
Module Leader’s Acad. Title Assist prof. Module Leader’s Qualification M.Sc.
Module Tutor Firas Aziz Ali e-mail firasaziz@ntu.edu.ig
Peer Reviewer Name Dr. Ammar Hassan | e-mail | ammarsuhail@ntu.edu.iq

%‘gtegﬁﬁc SRS A 9P el 01/06/2025 Version Number | 3.0
Relation with other Modules
A Y] Al Hall ) gall xa 483a)
Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
A3L5 )Y il simall g alail) il 5 gl Hal) salall Calaa]

Module Objectives

1.
2.

To understand the properties of fluids, dimensions and units.
To derive the equation of conservation of mass, momentum, energy and its
application.

a3l 5Ll il 3. To use important concepts of continuity equation, Bernoulli’s equation and
- turbulence, and apply the same to problems.
4. To understand the various flow measuring devices.
5. To understand the classification of flows: Steady, unsteady, uniform, non-
uniform, laminar, turbulent.
1. Understand how to convert the unit system from British to SI. unit or vice
versa.
2. Training the students how to solve the problems associated with fluid
. mechanics.
'(\)Ajglélriel'seammg 3. Measure the fluid flow of liquids by different types of flow meters.
4. Analyze the magnitude of the horizontal and vertical components of the force
. . O of the water on the gate.
Gl Balall bl il s2ee 5. Determine the reading on the pressure gauge by the different types of
manometers.
6. Draw simple hydraulic and energy gradient lines.
7. Solve the formulas of open channel flow.

Indicative Contents
Hala Y1l giaal)

Indicative content includes the following.
Part A- Introduction: Basic concepts of fluid mechanics. Fundamental terms.
Physical values. Fluids and their properties. Forces inside fluid. Measurement of

pressure. Relative statistics of fluid — constant acceleration,

rotation. Forces of
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hydrostatic pressure. Buoyancy. Streamlines. Stream surface. Stream tube.
Mass/volume flow. Control volume. Fluid Dynamics: Continuity equation. Basic laws
of fluid dynamics — conservation of mass, conservation of linear momentum,
conservation of energy. Ideal fluid flow. Application of Bernoulli’s equation. Real
fluid flow. Viscosity. Determination of losses. Reynolds experiment. Laminar and
turbulent flow. Boundary layer. Velocity profile. Losses in pipes. Frictional losses.
Moody’s diagram. Local losses. Pumps, types. Turbines and the working principle of
the turbine.

Part B-

Analyze characteristics of a particular flow.

Formulate the governing equations and boundary conditions.

Solve these equations analytically in simple cases.

Revision problem classes and quiz [6 hrs]

Learning and Teaching Strategies

a5 el ilnsi) i

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 refining

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

Student Workload (SWL)
e sl V0 I gune llall i all Jaall

Structured SWL (h/sem) 123 Structured SWL (h/w) 8

Jaadl) DA QU Jdaidd) ol jall Jasl) Lo saud calldall alaiiall sl 5l Jasll

Unstructured SWL (h/sem) 77 Unstructured SWL (h/w) 5

Jeail) IS Ul plaiidl) yue asl ) Jaal) Lo sondd Ul aliiiall e sl 5l Jasll

Total SWL (h/sem)

Jamll 34 Calllall IS sl 500 el

200

Delivery Plan (Weekly Syllabus)
Bl o sl Zleiall

Material Covered

Week 1 Introduction - Units system

Week 2 | Physical properties of fluids.

Week 3 | Physical properties of fluids.

Week 4 | Fluid pressure at static.

Week 5 | Fluid pressure instruments.

Week 6 | Hydrostatic force on a plane surface.

Week 7 | Hydrostatic force on an inclined surface

Week 8 | Hydrostatic force on a curved surface.

Week 9 | Fluid dynamics / classifications of fluids.

Week 10 | Conservation

of mass.

Week 11 | Conservation

of momentum and its application.

Week 12 | Conservation

of energy- Bernoulli equation.

Week 13 | Bernoulli equation applications.

Week 14 | Viscous flow in pipes.

Week 15 | Pumps or turbines.

Week 16 | Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)

Material Covered

Week 1 Lab 1: Density and Specific Gravity.

Week 2 Lab 2: DETERMINATION OF LIQUID VISCOSITY USING STOCK'S METHOD.
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Week 3 Lab 3: Determination of Centre of Pressure and Hydro-static Force on Plane surface (Part One).

Week 4 Lab 4: Determination of Centre of Pressure and Hydro-static Force on Plane surface (Part Two).

Week 5 | Lab 5: Reynolds Number Investigation.

Week 6 Lab 6: Estimation of the Volume Flow Rate Using Orifice Meter Apparatus.

Week 7 Lab 7: IMPACT OF WATER JET ON VANES.

Learning and Teaching Resources
uagjﬂ\j ?L:d\ JJLAA

Text

Available in the Library?

Required Texts FLUID MECHANICS Yes
1- A TEXTBOOK OF FLUID MECHANICS AND
HYDRAULIC MACHINES BY RAJPUT.
REEOMIMENELE 2- Fluid Mechanics by Yunus A. Cengel, John M. No
Texts .
Cimbala.
3- fluid_mechanics_frank_m. white 4th ed.
Websites
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Module Information
Aol jall ald) il glaa

Module Title Mechanical Drawing Module Delivery
Module Type Core O Theory

O Lecture
Module Code PM202 Lab
ECTS Credits 4 O Tutorial

O Practical
SWL (hr/sem) 100 ] Seminar
Module Level 2 Semester of Delivery | 3
Administering Department PM College TEMO
Module Leader | Wijdan Ahmed Jalal e-mail Mti.lec227.wajdan@ntu.edu.iqg
Module Leader’s Acad. Title | Assistant Lecturer Module Leader’s Qualification | M.Sc
Module Tutor | e-mail
Peer Reviewer Name Dr. Ammar Hassan | e-mail | ammarsuhail@ntu.edu.ig
Sctentific Committee Approval | 01/06/2025 | Version Number | 3.0

Relation with other Modules
&A1 Ll 5l 3 sall ae 28|

Prerequisite module

None

Semester

Co-requisites module

None

Semester

Module Aims, Learning Outcomes and Indicative Contents
405 )Y il ginall g alail) il g gl ) salall Calaa

Module Objectives

Al all 3ald) Calaal

1.
2.

3.

Understand the fundamental principles of technical drawing.

Interpret and create 2D mechanical drawings using standard projection
methods (e.g., orthographic and isometric projections).

Apply proper dimensioning, tolerancing, and annotation techniques in
mechanical drawings.

Identify and use common drawing symbols, conventions, and standards
(e.g., ISO, ANSI).

Develop basic skills in using Computer-Aided Design (CAD) software
for mechanical drafting.

Analyze and visualize mechanical components and assemblies through
detailed technical drawings.

Module Learning
Outcomes

Al Hall 3alall alasl) s j3a

N

Important: Write at least 6 Learning Outcomes, better to be equal to the
number of study weeks.

Recognize the fundamentals and principles of mechanical engineering
drawing.

List the technical terms associated with mechanical drawing.
Summarize different projection methods such as orthographic and
isometric projections.

Discuss the importance and role of dimensions and tolerances in
mechanical drawings.

Describe the use of symbols and standard conventions in technical
drawing.

Define accurate measurement and annotation techniques in drawings.
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7. Discuss the basic operations of using Computer-Aided Design (CAD)
software.

8. Analyze and assemble detailed drawings of mechanical components.

9. Explain how to read and interpret complex engineering drawings.

10. Recognize the applications of mechanical drawing in various
engineering industries.

Indicative Contents
Lala Y1 b giaal)

1. Introduction to Engineering Drawing:
o Importance and applications of mechanical drawing in
engineering industries.
o Fundamentals and principles of technical drawing.
o Technical terminology used in mechanical drawings.
2. Projection Methods:
o Orthographic projections: front, top, and side views.
o Isometric and pictorial projections.
o Converting 3D objects into 2D representations.
3. Dimensioning and Tolerancing:
o Types of dimensions and dimensioning techniques.
o Tolerances and their importance in mechanical design.
o Standard annotation practices in drawings.
4. Drawing Conventions and Symbols:
o Line types, title blocks, and borders.
o Common mechanical drawing symbols (e.g., threads, holes,
surface finishes).
o Standards in mechanical drawing (1SO, ANSI, BS).
5. Computer-Aided Design (CAD) Basics:
o Introduction to CAD software for mechanical drafting.
o Basic operations: creating, editing, and saving 2D drawings.
o Generating views and applying dimensions in CAD.
6. Assembly and Visualization of Mechanical Components:
o Understanding exploded views and assembly drawings.
o Reading and interpreting complex drawings of components and
assemblies.
o Visualization of mechanical systems from detailed drawings.
7. Practical Applications and Exercises:
o Hands-on practice in creating mechanical drawings.
o Exercises in orthographic and isometric projection.
o CAD-based drawing assignments and mini-projects.

Learning and Teaching Strategies

sl 5 aleill ila s yial

Strategies

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

Student Workload (SWL)

Structured SWL (h/sem) 63 Structured SWL (h/w) 4
Jhadl) 3 AUl alaiial) ol Al Jasl) Lo saud Ul alaiiall sl ol Jasl

Unstructured SWL (h/sem) 37 Unstructured SWL (h/w) 9
daaill DA llall alitidl e ol pall Jaal) L sanad lUall aBtiall yue (ash jall Jaal

Total SWL (h/sem)

Juadll D& llall Sl ) Jasl)

100
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Delivery Plan (Weekly Syllabus)
Rl e sl leidl

Material Covered

Week 1 | Introduction, Simplifications, Conventions and Symbols

Week 2 Screw threads, forms of screw thread, international metric threads (I1SO screw), Common types of
fasteners.

Week 3 | Method of drawing (Hexagonal & Square headed bolts and nuts.

Week 4 Exercises.

Week 5 | Keys, types of keys, spline shaft and hub.

Week 6 | Rivets and riveted joints, types of riveted joints, Conventional rivet symbo

Week 7 | Welding, type of weld joints, welding symbols standard,location and dimension of weld.

Week 8 | Pulleys, types of pulleys.

Week 9 Gears classification of gears, spur gear, definitions, formulas and calculations.

Week 10 | Gear tooth profile, working drawing

Week 11 | Bevel gear, calculations, working drawing.

Week 12 | Helical gear, worms and worm gear, rack and pinion.

Week 13 | Gear boxes.

Week 14 | Assembly and details of common mechanical unit, (Vice).

Learning and Teaching Resources
U.u;t‘)ﬂ\j eL_\S\ JJLAA

Text Available in the Library?
Required Texts Yes
Recommended Texts No
Websites
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Module Information
4\:\.“:\_).35\ R\Al §_1LA‘9L_A

Module Title English Language Module Delivery
Module Type Basic X Theory
X Lecture
Module Code NTU201 O Lab
ECTS Credits 2 O Tutorial
O Practical
SWL (hr/sem) 50 I Seminar
Module Level 2 Semester of Delivery | 3
Administering Department PM College TEMO
Module Leader | Wijdan Ahmed Jalal e-mail Mti.lec227.wajdan@ntu.edu.iq
Module Leader’s Acad. Title | Assistant Lecturer Module Leader’s Qualification | M.Sc
Module Tutor | e-mail
Peer Reviewer Name Dr. Ammar Hassan e-mail ammarsuhail@ntu.edu.iq
%‘zf:“f'c Clom s AR 01/06/2025 Version Number | 3.0
Relation with other Modules
AV Dl Hall 3 sall ae A8l
Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
A3L5 )Y il simall g alail) il 5 Al Hal) salall Calaa

1. Develop Core Language Skills

o Improve listening skills to understand real-life conversations and everyday
dialogues.
o0 Enhance speaking skills through practice and interaction in various
communicative situations.
o0 Strengthen reading skills to comprehend and analyze intermediate-level
texts.
o0 Build writing skills to produce clear and accurate short paragraphs, letters,
and essays.
2. Expand Vocabulary:
Module Objectives 0 Learnand use new words and expressions related to topics such as work,
oo ol saldl Calaal travel, relationships, technology, and health.
sl ) .
3. Master Grammar:
o0 Review and apply key grammar structures including verb tenses (past,
present, future), auxiliary verbs, conditionals, and modal verbs.
4. Improve Pronunciation:
0 Practice accurate pronunciation, stress, and intonation to enhance spoken
communication.
5. Develop Communication Skills and Confidence:
0 Encourage students to use English confidently in real-life contexts through
interactive tasks and group discussions.
6. Enhance Cultural Awareness:
o0 Explore aspects of English-speaking cultures and global perspectives through
reading and listening materials.
Module Learning . Eytthe_end of this course, students will be able to:
. Listening:
Olitcomes a. Understand the main ideas and specific details in conversations, interviews,
) and short talks on familiar topics.
e e e 2. Speaking:
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a. Communicate effectively in everyday situations using appropriate
vocabulary, grammar, and pronunciation.
b. Participate confidently in discussions, role-plays, and short presentations.
3. Reading:
a. Read and comprehend intermediate-level texts on a variety of topics.
b. Identify the main ideas, supporting details, and the writer’s purpose or
opinion.
4. Writing:
a. Write coherent and grammatically correct short texts such as emails, letters,
and descriptive or narrative paragraphs.
b. Use appropriate vocabulary and linking words to organize ideas clearly.
5. Grammar and Vocabulary:
a. Use key grammar structures accurately, including verb tenses, modals,
conditionals, and reported speech.
b. Apply a wide range of vocabulary related to everyday and academic topics.
6. Pronunciation and Fluency:
a. Demonstrate improved pronunciation, stress, and intonation patterns for
clearer communication.
b. Speak with greater fluency and confidence in spontaneous conversations.
7. Cultural Awareness:
a. Show awareness of cultural differences and similarities in English-speaking
countries through course materials and discussions.
8. Recognize the applications of mechanical drawing in various engineering industries.

Indicative Contents
Aala Y1l giadl)

Indicative content includes the following.
1. Grammar:
Review of present, past, and future tenses
Present perfect simple and continuous
Passive voice
Modals and semi-modals
Reported speech
Conditionals (zero, first, second, and third)
o Relative clauses and question forms
2. Vocabulary:
o Words and expressions related to everyday life, work, travel,
technology, relationships, and health
o Collocations, phrasal verbs, and idiomatic expressions
o Word formation and parts of speech
3. Listening:
o Listening to real-life dialogues, interviews, and short talks
o Understanding gist, detail, and implied meaning
o Developing note-taking and comprehension strategies
4. Speaking:
o Pair and group discussions
o Role-plays and simulations of real-life situations
o Short oral presentations and debates
o Pronunciation and intonation practice
5. Reading:
o Reading texts from different genres (articles, stories, letters, etc.)
o Skimming and scanning techniques
o ldentifying main ideas and supporting details
o Interpreting opinions and attitudes
6. Writing:
o Paragraph writing (descriptive, narrative, and opinion)
o Writing emails, letters, and short essays
o Organizing ideas using linking words and cohesive devices
o Editing and revising written work
7. Cultural and Communicative Awareness:
o Exposure to English-speaking cultures through readings and listening
activities
o Understanding cultural norms and communication styles
o Comparing cultural aspects with the students’ own context

O O OO0 O0Oo
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Learning and Teaching Strategies

adal) g alail Clia ) i

Strategies

Task-based & cyclical: Each week, complete one real-world project (e.g., plan a trip,
write a work email, give a health talk). For that project, cycle through all skills: read a
related text (skim/scan), listen to a dialogue (note implied meaning), practice grammar
(tenses, passives, conditionals) and vocabulary (phrasal verbs, word formation) as
needed, speak via role-play, then write and revise. End with a cultural comparison.
Repeat weekly with a new theme.

Student Workload (SWL)

Structured SWL (h/sem) 32 Structured SWL (h/w) 2
Jadl) P& lUall adaiid) ol ) Jaal) Lo sasl calldall aliiall asl 5l Jaall

Unstructured SWL (h/sem) 18 Unstructured SWL (h/w) 1
Jadll DA QlUall alatiall jee il ol Jaall Lo sasl calldall alsiiall e ol yall Jaal)

Total SWL (h/sem)
Jeaill O3 Cllall SNl Jasl)

50

Delivery Plan (Weekly Syllabus)

bl o gl mleiall
Material Covered
Week 1 Present Simple, Present Continuous, Past Simple, Past Continuous.
Week 2 Present Perfect Word formation, Phrasal verbs Social expressions.
Week 3 Past Simple, Present Perfect Sport and leisure, play football, work in a bank .
Week 4 Numbers and dates, Money, fractions
Week 5 Past Simple and Past Perfect, Past Perfect Continuous Art and literature Giving opinions
Week 6 Modal verbs (obligation, permission, prohibition, necessity)
Week 7 Nationality words Requests and queries
Week 8 tFuture ftorms (going to, will), Future Continuous The weather Travelling around using public
ranspor
Week 9 Questions with like Describing food, towns, places Signs and sounds, Saying sorry, thanks
Present Perfect versus Past Simple, Present Perfect Continuous Literal information, Phrasal verbs
Week 10 g i
Taking a telephone message, Talking about a loan
First Conditional, Second Conditional Adverbs and adjectives, Words good and well Making
Week 11 . .
suggestions, Shopping
Week 12 Modal verbs (probability), Modal verbs in the past Character adjectives Agreeing and disagreeing
W Present Perfect Simple versus Continuous (focus on duration using for/since) Gerunds and
eek 13 S P
Infinitives Emphasizing what you say
Week 14 | Indirect questions Verbs and nouns that go with sounds Informal/Formal English.
Learning and Teaching Resources
wﬁ)dﬂ\j (—Ja_'u\ JJL\AA
Text Available in the Library?
Required Texts New Headway Intermediate Yes
Recommended
Texts
Websites

55




Renewable Energy syllabus

Module Information
4.:\.‘»\)3” 33kl k_\LAJLLA

Module Title Strength of Materials Module Delivery
Module Type Core Theory
Module Code PM 203 Lecture
Lab
ECTS Credits 6 O Tutorial
O Practical
SWL (hr/sem 150 :
( ) O Seminar
Module Level 2 Semester of Delivery | 4
Administering Department PM College | TEMO
'\ﬁzggéer Mohammed Taha Mohammed e-mail mohammed.taha@ntu.edu.iq
Module Leader’s Acad. Title | Assist. Lecturer Module Leader’s Qualification | MASTER
e-mail
Peer Reviewer Name Dr. Ammar Hassan | e-mail ammarsuhail@ntu.edu.iq
Scientific Committee 01/06/2025 | Version Number 3.0
Approval Date

Relation with other Modules
G AV Al 5l ol sal) e 28D

Prerequisite module

None

Semester

Co-requisites module

None

Semester

Module Aims, Learning Outcomes and Indicative Contents

A5 )Y il sinall 5 aledll il g 4 all salall Calaa

By the end of this module, students should be able to:
Module 1. To understand the behavior of solid bodies subjected to different types of loads.
Objectives 2. To know different types of stresses acting on mechanical elements and their
3alall Calaal effects (strain).
Al ,all 3. To study shear force and bending moment diagrams with associated stresses.
4. To analyze strength, stiffness, and failure of engineering materials and structures.
After completing this module, students will be able to:
1. Identify and calculate different types of stress and strain.
Module 2. Interpret stress—strain relationships and material properties (E, yield strength,
Learning etc.).
Outcomes 3. Analyze elastic behavior using Hooke’s law and modulus of elasticity.
4. Evaluate shear stress, bearing stress, and temperature stress.
alaill Cils j3a 5. Analyze thin-walled cylinders and pressure vessels.
) all salall 6. Determine stresses in compound sections.
7. Construct and interpret shear force and bending moment diagrams.
8. Analyze torsion and combined stresses in mechanical components.
.. Indicative Contents for Strength of Materials
Indicative
e Introduction to Strength of Materials
Contents . .
el il e Simple stress a_nd strain
. e e Stress—strain diagram
aals Y .
! e Shearing stress
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e Bearing stress

e Thermal (temperature) stress

e Thin-walled cylinders

e Stress in compound sections

e Shear force and bending moment in beams
e Bending stress

o Slope and deflection of beams

e Torsion

o Combined stresses

Learning and Teaching Strategies

aalail g alal) il i

Strategies

Learning and Teaching Strategies
e Lectures explaining theoretical concepts
Worked examples and problem-solving sessions
Homework assignments and class exercises
Quizzes and mid-term assessments
Technical reports
Use of diagrams and graphical analysis (S.F. & B.M.)
Final examination for comprehensive evaluation

Student Workload (SWL)

Structured SWL (h/sem) 63 Structured SWL (h/w)

Jaadll Joa lall alaiiall ol all Jasl) e sl lUall alaiial) ol yall Jaall
Unstructured SWL (h/sem) 87 Unstructured SWL (h/w)

Jeaill JA QlUall alaiid) e ol ) Jeal) L sansd Ll adtiall yue asl ) Jasl

Total SWL (h/sem)
Juaill U3 llall S sl jal) Jeal)

150

Delivery Plan (Weekly Syllabus)
Bl e szl

Material Covered

Week 1 Introduction to Strength of Materials
Week 2 Simple stress and strain
Week 3 Stress-strain diagram
Week 4 Bearing stress
Week 5 Thermal stress
Week 6 Thin wall cylinders
Week 7 Shear force and bending moment in beam
Week 8 Shear force and bending moment in beam
Week 9 Bending stress
Week 10 Slope and Deflection of Beams
Week 11 Slope and Deflection of Beams
Week 12 Bending stress
Week 13 Torsion
Week 14 Combined stresses
Week 15 Combined stresses
Week 16 Final Examination
Delivery Plan (Weekly Lab. Syllabus)
D8l e gl zleial)
Material Covered
Week 1 Lab 1: Introduction to Mechanical Tests
Week 2 Lab 2: Tensile Test
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Week 3 Lab 3: Compression Test
Week 4 Lab 4: Brinell Hardness Test
Week 5 Lab 5: Vickers Hardness Test
Week 6 Lab 6: Rockwell Hardness Test
Week 7 Lab 7: Impact Test

Week 8 Lab 8: Torsion Test

Week 9 Lab 9: Bending Test

Week 10 Lab 10: Fatigue Test

Learning and Teaching Resources
L}ng)ﬂ\j (:l!_\&‘ JJLAA

Text Available in the
Library?
; e Strength of Materials, By Andrew Pytel and
REgulEe] T Ferdinand L. Singer 4th edition. No
o A Textbook of Strength of Materials, by R. K.
Rajput, 7" edition
REEOmmErIEe e Mechanics of Materials, by Ferdinand P. Beer, 8" No
Texts o
edition.
e Mechanics of Materials I, by E. J. Hearn, 3" edition.
Websites https://seia.org/
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Module Information
A Hall salal) ol glase

Module Title Engineering Materials Module Delivery
Module Type Core Theory

O Lecture
Module Code PM 204 Lab
ECTS Credits 6 O Tutorial

O Practical
SWL (hr/sem) 150 Seminar
Module Level 2 Semester of Delivery 4
Administering Department PM College TEMO
Module Leader Zina Saad Abdul Jabbar e-mail | Zena.saad@ntu.edu.iq
Module Leader’s Acad. Title Assistant Lecturer | Module Leader’s Qualification | M.Sc.
Module Tutor e-mail
Peer Reviewer Name Dr. Ammar Hassan | e-mail ammarsuhail@ntu.edu.iq
Scientific Committee Approval Date 01/06/2025 Version Number \ 3.0

Relation with other Modules
6 AV Ll 5l 3 sall ae 28|

Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

4L5 Y il ginall g aleil) il g A all salall Calaaf

Module Objectives
Al all 3oLl Calaal

Understand the Internal Structure of Materials: Learn about the atomic and molecular
composition of materials, including atomic arrangements, crystal structures, and how these
affect material properties and behavior.

Study Physical and Mechanical Properties: Explore key properties such as strength,
hardness, elasticity, conductivity, thermal expansion, and corrosion resistance, and
understand their impact on material performance in various applications.

Gain Knowledge of Material Processing Techniques: Familiarize yourself with
manufacturing and processing methods used to alter the structure and properties of materials,
including casting, forging, welding, heat treatment, and surface modification.
Comprehend Material Selection Principles: Understand the criteria for selecting
appropriate materials for engineering applications, considering mechanical needs,
environmental conditions, cost, and sustainability.

Analyze Causes of Material Failure: Investigate failure mechanisms like fracture, fatigue,
creep, and wear, and learn strategies to prevent such failures through material science
principles.

Learn Material Testing and Characterization Methods: Study experimental techniques
used to evaluate material properties and performance, such as tensile testing, hardness tests,
microscopy, spectroscopy, and non-destructive testing.

Understand Material Behavior under Various Conditions: Examine how materials
respond to external factors such as temperature, pressure, and loading, including concepts
like elasticity, plasticity, viscoelasticity, and behavior at extreme temperatures.

Explore Sustainability in Materials: Understand the importance of sustainable materials,
recycling, and environmental impact assessment, considering the material lifecycle and
ecological footprint.
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Develop Material Design Skills: Apply knowledge of material properties and processing to
design components and systems that meet specific engineering requirements, optimizing the
relationship between design, materials, and manufacturing.

Enhance Problem-Solving and Analytical Abilities: Build critical thinking skills related to
material selection, performance evaluation, and failure analysis, applying theoretical
knowledge to practical engineering challenges.

Module Learning
Outcomes

Balall alail) il H3a
Al Al

1. Knowledge of Material Properties: Students should gain a comprehensive
understanding of the fundamental properties of different engineering materials such
as metals, polymers, ceramics, and composites. This includes knowledge of
mechanical properties (strength, stiffness, toughness), thermal properties
(conductivity, expansion), electrical properties, corrosion resistance, and other
relevant characteristics.

2. Material Selection and Application: Students should learn how to select appropriate
materials for specific engineering applications based on their properties,
performance requirements, and cost considerations. They should be able to analyze
and evaluate material properties and make informed decisions regarding material
selection for various engineering designs and applications.

3. Material Processing and Manufacturing: Students should acquire knowledge of
different material processing and manufacturing techniques, including casting,
forming, machining, welding, heat treatment, and surface treatment. They should
understand how these processes affect material properties and performance, and be
able to choose appropriate manufacturing methods for specific materials and
applications.

4. Material Testing and Characterization: Students should learn various techniques for
testing and characterizing engineering materials, such as tensile testing, hardness
testing, impact testing, microscopy, spectroscopy, and non-destructive testing
methods. They should gain practical experience in conducting material tests,
interpreting test results, and relating them to material properties.

5. Material Failure Analysis: Students should develop an understanding of the causes
and mechanisms of material failure, including factors such as fatigue, fracture, creep,
and environmental degradation. They should be able to analyze and diagnose
material failures and propose appropriate solutions to prevent or mitigate such
failures.

6. Material Sustainability and Environmental Impact: Students should gain an
awareness of the environmental and sustainability aspects related to engineering
materials. This includes understanding the life cycle of materials, recycling and
waste management, energy consumption, and the environmental impact of different
material choices. They should be able to consider sustainability principles when
selecting and designing with materials.

7. Professional and Ethical Considerations: Students should develop an understanding
of the professional and ethical responsibilities associated with working with
engineering materials. This includes considerations such as safety protocols,
regulatory compliance, intellectual property, and ethical practices in material
selection, testing, and manufacturing.

1. These learning outcomes aim to provide students with a solid foundation in the
properties, selection, processing, testing, and application of engineering materials,
enabling them to make informed decisions and contribute effectively in various
engineering disciplines.

Indicative Contents
Lala ) b giadl)

Indicative content includes the following.
1. Metals:
e Ferrous Metals: Iron, Carbon, Manganese, Chromium, Nickel,
Molybdenum, etc.
e Non-Ferrous Metals: Aluminum, Copper, Zinc, Lead, Tin, Titanium, etc.
2. Polymers (Plastics):
Polyethylene: Ethylene monomer units
Polypropylene: Propylene monomer units
Polyvinyl Chloride (PVC): Vinyl Chloride monomer units
Polystyrene: Styrene monomer units
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e Polyethylene Terephthalate (PET): Ethylene Glycol, Terephthalic Acid

3. Ceramics:

e Traditional Ceramics: Clay, Feldspar, Silica, Alumina
e Advanced Ceramics: Zirconia, Silicon Carbide, Aluminum Nitride, Boron
Nitride
Composites:
e Fiber Reinforced Composites: Glass fibers, Carbon fibers, Aramid fibers
e Matrix Materials: Epoxy resins, Polyester resins, Thermoplastics
Semiconductors:
e Silicon: Pure silicon with small amounts of impurities (dopants) like Boron
or Phosphorus
Concrete:
e Cement: Portland cement (mainly composed of Calcium, Silicon,
Aluminum, Iron)
e Aggregates: Crushed stone, Sand, Gravel
Wood:
e Cellulose: Main constituent of wood
e Lignin: Provides rigidity and strength to wood

e Silica: Main component of glass
e Various additives: Sodium carbonate, Calcium oxide, Aluminum oxide, etc.

Learning and Teaching Strategies

a5 alal) Cilia i

Strategies

Active Learning: Engage students in hands-on activities, experiments, and projects
that involve working with engineering materials. This could include laboratory
sessions, case studies, or design projects that require students to apply their
knowledge to real-world problems.

Visualization Tools: Utilize visualization tools such as diagrams, models, and
simulations to help students understand the structure, properties, and behavior of
different engineering materials. This can enhance their conceptual understanding and
make complex concepts more accessible.

Practical Examples: Provide practical examples of engineering materials used in
real-world applications. Showcase the materials' properties and performance in
various industries, such as aerospace, automotive, or construction. This can help
students connect theoretical knowledge with practical relevance.

Collaborative Learning: Encourage collaboration among students through group
discussions, team projects, and peer learning. This fosters active engagement and
allows students to learn from each other's perspectives and experiences. Assigning
group projects that involve materials selection, analysis, or testing can enhance
teamwork and problem-solving skills.

Problem-Based Learning: Present students with real or hypothetical engineering
problems that require material selection or analysis. This approach promotes critical
thinking, problem-solving skills, and the application of theoretical knowledge to
practical scenarios. Encourage students to research, analyze, and propose solutions
using appropriate materials.

Multimedia Resources: Utilize multimedia resources such as videos, interactive
websites, and online simulations to supplement classroom lectures and textbooks.
These resources can provide visual representations, demonstrations, and interactive
experiences that enhance understanding and engagement.

Guest Speakers and Industrial Visits: Invite industry professionals, researchers, or
experts in materials engineering to give guest lectures or organize industrial visits.
This exposes students to real-world applications, current research trends, and
industry practices, providing valuable insights and networking opportunities.
Formative Assessment: Incorporate formative assessment methods such as quizzes,
concept maps, or short assignments to gauge students' understanding of engineering
materials throughout the learning process. This helps identify areas of improvement
and allows for timely feedback and clarification.

Scaffolded Learning: Break down complex concepts into smaller, more manageable
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units and provide scaffolding to support students' learning progression. Start with
foundational knowledge and gradually build up to more advanced topics, ensuring
students grasp fundamental principles before moving forward.

10. Reflective Practices: Encourage students to reflect on their learning experiences,
make connections between theory and practice, and identify areas of improvement.
Incorporate reflective exercises, journals, or group discussions to promote
metacognitive skills and enhance self-directed learning.

Student Workload (SWL)

Structured SWL (h/sem) 63 Structured SWL (h/w) 4
Juadl) DA Ul adaiidd) ol jall Jaal) e saud calldall alaiiall ol all Jasl

Unstructured SWL (h/sem) 87 Unstructured SWL (h/w) 5
Jeaill J3A Ul alatidl) e ol 2l Jaall Lo paud Callall aliinall e asd jall Jaal)

Total SWL (h/sem)
Jadl) PO Qllall Y il el Jaal)

150

Delivery Plan (Weekly Syllabus)
Bl o sl Zlgidll

Material Covered

Introduction to Engineering Materials:
e Importance of materials in engineering.

Week 1 e Classification and properties of materials.
e Structure of materials: atomic, crystalline, and non-crystalline materials.
FCC, BCC, CPH structures.
Week 2 Atom binding: lonic bond, covalent bond, metallic bond, Van der Waals forces.
Week 3 Crystalline defects: dislocations, types of dislocations
Phase Diagrams and Phase Transformations:
Week 4 ° Pha_sg e_qui_libriu_m and phase diagrams_. _ _
e Solidification, different crystals form in an ingot, castings defects.
e Heat treatment processes (e.g., annealing, quenching, tempering).
Mechanical Properties of Materials:
e Stress and strain.
Week 5 e Elasticity and plasticity.
e Tensile, compressive, and shear behavior.
e Hardness, toughness, and impact resistance.
Metals and Alloys:
e Strengthening mechanisms: solid solution, precipitation, and dispersion
Week 6 strengthening.
e Ferrous and non-ferrous metals and alloys.
e Corrosion and oxidation of metals.
Week 7 Creep test.
Week 8 Fatigue test.
Week 9 Iron-making and steel making.
Week 10 Thermal equilibrium diagram for Iron-iron carbide.
Week 11 Types of steels: carbon steel, alloy steel.
Advanced Topics:
Week 12 e Nanomaterials and nanotechnology.
o Biomaterials and medical applications.
Ceramics:
e Structure and properties of ceramics.
Week 13 e Types of ceramics: oxides, non-oxides, composites.
e Ceramic processing techniques.
e Applications and limitations of ceramics.
Polymers and Composite Materials:
Week 14 e Polymer structure and properties.

e Polymerization techniques.
e Thermoplastics and thermosetting polymers.
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e Composite materials: types, properties, and applications.

Material Selection and Design:
e Material selection criteria.

Week 15 e Design considerations and constraints.
e Failure analysis and prevention.
e Sustainability and environmental aspects of materials.
Week 16 Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
D88l e ) gl
Material Covered
Week 1 Lab 1: Introduction to Mechanical Tests.
Week 2 Lab 2: Impact Test.
Week 3 Lab 3: Fatigue Test.
Week 4 Lab 4: Specimen Preparation For Microscopic Examination.
Week 5 Lab 5: Microscopic Examination of Different Types of Steel.
Week 6 Lab 6: Heat Treatments of Steel.
Week 7 Lab 7 Surface Hardening of Steel.
Lab 8: Thermal Equilibrium Diagrams of Two Metals Completely Soluble in Each Other in
Week 8 -
Liquid States.
Week 9 Lab 9: Microstructure Examination of Stainless Steel .
Week 10 Lab 10: Microstructure Examination of Cast Iron.
Learning and Teaching Resources
u»:vﬂb ?Lr_ﬂ\ JJLAA
Text Available in the Library?
Required 1. "Materials Science and Engineering: An Introduction™ by
d William D. Callister Jr. and David G. Rethwisch. Yes
Texts

1. "Introduction to Materials Science for Engineers" by James
F. Shackelford.

2. "Mechanical Metallurgy" by George E. Dieter.

Recommende 3. "Fundamentals of Materials Science and Engineering" by
d Texts William D. Callister Jr. and David G. Rethwisch. No
4. "Engineering Materials 1: An Introduction to Properties,
Applications, and Design" by Michael F. Ashby and David
R. H. Jones.

1. Materials Research Society (MRS) - The MRS website (www.mrs.org) offers a wide range
of materials science resources, including journals, publications, news, events, and
educational materials. It is a leading organization dedicated to advancing the field of

Websites materials research.

2. American Ceramic Society (ACerS) - The ACerS website (www.ceramics.org) focuses
specifically on ceramic materials. It provides access to journals, conferences, educational
resources, and news related to ceramics and other related materials.
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Module Information

Module Title Thermodynamics Module Delivery
Module Type Core Theory
Module Code PM 205 O Lecture
O Lab
ECTS Credits 7 K Tutorial
O Practical
SWL (hr/sem 175 .

( ) O Seminar
Module Level 2 Semester of Deliver 4
Administering Department PM College TEMO
Sl Anwar Ahmed Yousif e-mail anawarayousif@ntu.edu.iq

Leader T
Module Leader’s Acad. Title | lecturer Modgl_e Lgader S MSc.
Quialification
Module Tutor e-mail
Peer Reviewer Name Dr. Ammar Hassan | e-mail ammarsuhail@ntu.edu.iq

Scientific Committee

Approval Date 01/06/2023 Version Number | 1.0

Relation with other Modules

Prerequisite module None Semester

Co-requisites module | None Semester

Module Aims, Learning Outcomes and Indicative Contents

1. The aim is to enhance problem-solving abilities and gain a comprehensive
comprehension of thermodynamics theory by utilizing various methodologies.

2. The objective is to grasp the principles of thermodynamics and the laws governing
energy.

3. The course primarily focuses on the fundamental notions of heat, work, and
energy.

Module Objectives | 4. This subject serves as a foundational component for understanding different
systems employed in thermodynamics.

5. The goal is to comprehend the principles that govern the conversion of energy
between different thermodynamic systems.

6. Students will be introduced to the field of thermodynamics through the
examination of thermal systems and their interactions with the surrounding
environment in terms of energy.

Classify and define various terms related to thermodynamics.

Provide a concise explanation of the concept of thermodynamics.

Analyze the involvement and behavior of atoms in chemical reactions.

Explain the concepts of thermal energy, work, and energy in the context of

thermodynamics.

Define Boyle's law and understand its significance in thermodynamics.

6. Differentiate between open and closed systems and comprehend their respective
applications.

7. Explore the processes of heat transfer between thermal systems.

el N

Module Learning
Outcomes

o
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8. Evaluate the characteristics and functions of measuring devices used in laboratory
settings.

9. Elaborate on Joule's law and its implications in thermodynamics.

10. Identify and apply relevant mathematical relationships for problem-solving
purposes.

Indicative Contents

Part A

Course Introduction: This initial module provides an introduction to the course,
including an overview of the content and objectives. It also introduces the
recommended textbooks and outlines the different units that will be covered.

[15 hrs]

Key Definitions: In this module, we will focus on important definitions related to
force, pressure, and system. By understanding these fundamental concepts, students
will be better equipped to grasp the subsequent topics. [15 hrs]

Pressure and its Types: This module explores the concept of pressure in detail,
examining its various types and their respective characteristics and applications.
Students will spend significant time understanding and analyzing pressure in different
contexts.. [10 hrs]

Specific Heat at Constant Pressure and Volume: This module covers specific heat and
its variations under constant pressure and constant volume conditions. Students will
gain an understanding of the significance of specific heat and its practical implications.
The module will also address closed system procedures, including those related to
constant volume and constant pressure conditions. [15 hrs]

Revision problem classes [6 hrs]

Part B

Fundamentals:

Temperature: This section covers the measurement of temperature, including units of
measurement, conversion between different scales, various measuring methods, and
the principles of the Zeroth Law of Thermodynamics.

Energy: The concept of energy is defined, and different forms of energy such as
potential, kinetic, and thermal energy are explained. Work, capacity, flow work, and
pressure diagrams are also discussed. Internal energy and enthalpy are introduced as
important thermodynamic properties. [9 hrs]

Steam Procedures and Pressure-Volume Chart: This topic focuses on the procedures
related to steam and their representation on a pressure-volume chart. Students will
learn about the behavior of steam during various processes and how to interpret and
analyze such processes graphically. [10 hrs]

Types of Pressure Gauges in Refrigeration: This section covers the different types of
pressure gauges commonly used in refrigeration systems. Students will become
familiar with these gauges, their working principles, and their specific applications in
refrigeration processes. [6 hrs]

Types of Air Velocity Gauges and Their Uses: This topic explores the various types of
air velocity gauges and their respective uses. Students will learn about the different
instruments used to measure air velocity and how these measurements are relevant in
various contexts, such as HVAC systems or airflow analysis. [6 hrs]

Learning and Teaching Strategies

The primary methodology employed in delivering this module aims to actively involve
students in exercises that will enhance their critical thinking skills and promote
engagement. This will be achieved through a combination of lectures, interactive

Strategies tutorials, and the inclusion of various types of simple experiments. These experiments
will be designed to captivate students' interest and provide hands-on experience in the
subject matter. The overall objective is to encourage active learning, foster critical
thinking, and create an engaging learning environment for the students.

Student Workload (SWL)
Structured SWL (h/sem) 123 Structured SWL (h/w) 8
Unstructured SWL (h/sem) 52 Unstructured SWL (h/w) 3
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Total SWL (h/sem)
Jaill JDa el KNl all Jaall

175

Delivery Plan (Weekly Syllabus)

Material Covered

Week 1 Introduction and Basic Concepts
Week 2 Properties of Pure Substances
Week 3 Steam Power Plant
Week 4 Rankin reheat cycle
Week 5 Isentropic efficiencies of steady flow devices
Week 6 Regenerative cycle
Week 7 Gas mixtures
Week 8 Real Gases
Week 9 Thermodynamics of combustion
Week 10-11 Positive Displacement Machine
Week 12-13 Gas Turbine
Week 14-15 Steam Turbine
Delivery Plan (Weekly Lab. Syllabus)
DAl e ) mleial)
Material Covered
Week 1 Lab 1: Introduction to Laboratory Safety and Equipment
Lab 2: Measurement of Temperature and Heat Transfer; Calibration, Determination of
Week 2 - . . .
heat transfer coefficients, Analysis of heat conduction experiments
Lab 3: Measurement of Pressure and Flow; Calibration, Measurement of pressure drops
Week 3 in flow systems, Flow rate measurements using different devices (venturi meter, orifice
plate, et
Lab 4: Measurement of Thermodynamic Properties; Determination of specific heat
Week 4 capacity of substances, Measurement of enthalpy changes in chemical reactions,
Calculation of thermodynamic properties using steam tables or software
Week 5 Lab 5: Performance Analysis of Heat Engines and Refrigeration Systems
Week 6 Lab 6: Experimental Analysis of Energy Conversion Systems
Week 7 Lab 7: Data Analysis and Report Writing
Learning and Teaching Resources
um"_)ﬂ\j ‘J’.\” JJLA.A
Text Avail_able in the
Library?
Required 1. "Thermodynamics: An Engineering Approach" by Yunus A. No
Texts Cengel and Michael A. Boles
1. "Fundamentals of Engineering Thermodynamics" by Michael
J. Moran, Howard N. Shapiro, Daisie D. Boettner, and
Recomme .
nded ll}/largaret B Bailey _ _ _ o No
Texts 2. Introdu_ctlon to Chemlcal Englneerlng Thermodynamics™ by
J.M. Smith, Hendrick C. Van Ness, Michael M. Abbott, and
Mark T. Swihart
(https://www.khanacademy.org/science/physics/thermodynamics)
Websites (https://ocw.mit.edu/courses/chemistry/5-60-thermodynamics-kinetics-spring-2008/)
(https://www.engineeringtoolbox.com/thermodynamics-d_28.html)
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Module Information

Module Title Electrical Machines Module Delivery
Module Type Basic Theory

Module Code PM 206 O Lecture

: Tutorial
ECTSCr
CTS Credits 6 2 Lab
SWL (hr/sem) 150 O Seminar
Module Level 2 Semester of Deliver 4
Administering Department PM College
Module . . .
Leader Safwan Assaf Hamoodi e-mail Safwan79azb@ntu.edu.iq
Module Leader’s Acad. Assistant Module Leader’s M.Sc
Title Professor Quialification T
Module Tutor e-mail
Peer Reviewer Name Dr. Ammar Hassan e-mail ammarsuhail@ntu.edu.iq
Scientific Committee Version
Approval Date 1/6/2025 Number 3.0
Relation with other Modules

Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

Module Objectives

1.

Building a foundation for studying electrical calculations in both AC and DC
circuits, and familiarizing students with the various theories used in these
calculations.

. Gaining a comprehensive understanding of electrical principles and

concepts, such as voltage, current, resistance, and power. This knowledge
will be applied to the analysis of electrical circuits and systems.

Applying the acquired knowledge to the operation and maintenance of
electrical machines, including motors and generators. Students will also
explore the fundamentals of power systems, including power generation,
transmission, and distribution.

Module Learning
Outcomes

. Mastery of electrical circuit theory: Students will acquire a comprehensive

understanding of the fundamental principles of electrical circuit theory,
encompassing key concepts such as voltage, current, resistance, and power.
They will be proficient in applying this knowledge to analyze and solve
basic electrical circuits.

. Application of electrical machines and power systems: Students will explore

the principles and workings of electrical machines, including motors and
generators, gaining insight into their applications and performance
characteristics. Additionally, they will develop a foundational understanding
of power systems, encompassing power generation, transmission, and
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distribution aspects, enabling them to comprehend the broader context of
electrical engineering.

Indicative Contents

Part A:

Fundamentals of Electrical Principles, Measurements, and Instruments

[20 hours]

Introduction to Electrical Machines, Power Systems, Safety, and Direct
Current Circuits [20 hours]

Revision Session and Quiz [1.5 hours]

Part B: 4. Alternating Current Circuits, Circuit Theory, and Analogue
Electronics [20 hours]
Control Systems, Troubleshooting, and Maintenance [10 hours]

Revision Session and Quiz [1.5 hours]

Revised Description: Part A of the course focuses on building a strong
foundation in electrical engineering. Students will start by understanding the
basic principles of electricity, along with electrical measurements and the use
of instruments. They will then explore electrical machines, power systems,
and safety considerations in the context of direct current circuits. A revision
session and quiz will help reinforce the learned concepts.

Learning and Teaching Strategies

1. Active Participation: Actively participate in class discussions to engage
with the subject matter and deepen your understanding.

2. Problem-Solving Skills: Develop and enhance your problem-solving skills,
as they are essential in Electrical and Electronic Engineering.

3. Practical Application: Gain hands-on experience through laboratory
sessions and projects, allowing you to apply theoretical concepts to real-
world scenarios.

4. Collaborative Learning: Foster collaborative learning by actively engaging
in group discussions and study sessions with your peers.

SElEEe 5. Utilize Learning Resources: Make effective use of various resources such
as textbooks, online tutorials, video lectures, and educational websites to
supplement your learning and broaden your knowledge.

6. Time Management: Manage your time effectively by creating a study
schedule and dedicating specific time slots for studying Electrical and
Electronic Engineering.

7. Regular Review and Recap: Continuously review previously covered topics
to reinforce your understanding and ensure long-term retention of the
learned material.

Student Workload (SWL)
Structured SWL (h/sem) 63 Structured SWL (h/w) 4
Guail) JMA callialt aliiial) asd jal) Jaad) L el calllall aliSaY) sl yal) Janl
Unstructured SWL (h/sem) 87 Unstructured SWL (h/w) 5
Juaail) JMA allall aliiial) & oaad ) Jaad) L saal lUall BETAY 1 paal sl Jaal)

Total SWL (h/sem)
Suadl) JMA cullall S ) Jaad)

150

Delivery Plan (Weekly Syllabus)

Week

Material Covered

Week 1 | D.C motors, construction, commutator, types of D.C motors

Week 2 | Back e.m.f, speed equation, speed control

Week 3 | Load Toque Requirement, types Load Torque

Week 4 | Starting of D.C motor, starter connection, torque of D.C motors
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Week 5 | Speed-torque characteristics of each type of D.C motor
Week 6 Examples to evaluate the starting current of D.C motor with and without starter, speed
control
Week 7 | DC generator construction and types.
Week 8 | Single phase induction motor, split-phase, capacitor-start, shaded-pole type
Week 9 | Control of three-phase induction motor using voltage frequency control.
Week 10 | Starting of 3-phase induction motor, star-delta method, step down transformer
Week 11 3-phase induction motor, construction, synch. Speed, slip. line current, line voltage, phase
current
Week 12 | Contactors, relays, timers
Week 13 | Thermal overload, starter (contactor +timer)
Week 14 | Transformer
Week 15 | Types of transformers and application
Week 16 | Final Examination
Delivery Plan (Weekly Lab. Syllabus)
Week Material Covered
Week 1 | Lab 1: Basic wiring diagram for electrical measurements
Week 2 | Lab 2: Measurement of inductive reactance of comp. windings
Week 3 | Lab 3: Test of current, voltage and solid-state relay
Week 4 | Lab 4: Test and calibrate pressure switch and thermostat
Week 5 | Lab 5: Test of overload and defrost.
Week 6 | Lab 6: Start-up compressor with solid state relay.
Week 7 | Lab 7: Start-up compressor with current relay
Week 8 | Lab 8: Rotor Voltage Control of Induction Motor
Week 9 | Lab 9: Frequency Control of Induction Motor
Week 11 | Lab 10: slip power control by dc converter of Induction Motor
Week 12 | Lab 11: Single phase Dismantling of induction motor
Week 13 | Lab 12: Make fault on voltage and current relay, effect of faults
Week 14 | Lab 13: damage, notice the effects
Week 15 | Lab 14: Dismantling of induction motor

Learning and Teaching Resources

Available in the

Ut Library?

Required Texts

1. "Electric  Machinery and  Power  System
Fundamentals" by Stephen J. Chapman

2. "Principles of Electric Machines and Power
Electronics" by P.C. Sen

Recommended Phil Simmons
Texts

1. "Electrical Wiring Residential” by Ray C. Mullin and

2. "Electrical Safety Handbook" by John Cadick, Mary
Capelli - Schellpfeffer, and Dennis Neitzel

Websites

(wwwe.allaboutcircuits.com)
(www.electrical4u.com)
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Module Information
Lu\).ﬂ\ 33l QLA}SM

Module Title Computer Module Delivery
Module Type Support X Theory
Module Code NTU 202 O Lecture

X Lab
ECTS Credits 3 O Tutorial

O Practical
SWL (hr/sem 75 i

( ) O Seminar

Module Level 2 Semester of Deliver | 4
Administering Department PM College | TEMO
Module Leader | Safa Akram Younis e-mail | safa.altutunji@ntu.edu.iq

Module Leader’s Acad. Title | Assist. Lecturer

Module Leader’s Qualification | M.Sc.

Module Tutor | e-mail
Peer Reviewer Name Dr. Ammar Hassan | e-mail ammarsuhail@ntu.edu.iq
%‘;fg‘t'f'c Committee Approval| /515095 Version Number 3.0
Relation with other Modules
6 AY) Lguad )l sall pe A8Dlal)
Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
4L Y by sinall 5 alail) il g Al jall 3alall Calaal

The goal of teaching the subject of communications is to provide students with a
fundamental understanding of how information is transmitted and received over various
media. It aims to:
1. Introduce basic concepts such as signals, modulation, bandwidth, and noise.
Module . o : : . L
L 2. Explain communication systems, including analog and digital transmission.
Objectives . e 4 S o -
3. Develop problem-solving skills in analyzing and designing communication circuits
salall Galoal and systems.
ol 4. Prepare students for advanced topics like wireless communication, data networks,
= and information theory.
5. Enhance practical skills through lab work and simulations involving real-world
communication technologies.
Overall, the course equips students with the theoretical and practical knowledge needed
for careers in telecommunications, electronics, and networking.
1. Understand the Fundamentals of Communication:
Describe the basic principles, types, and models of communication.
Module . . S
. Explain the components and processes of effective communication.
Learning f ot e
2. Apply Verbal and Non-verbal Communication Skills:
Outcomes ) . - . .
Demonstrate effective speaking, listening, and presentation techniques.
falall ol il e Interpret an(_JI use body I_angugge, tone, and other non-verbal cues appropriately.
Ll 3. Communicate Effectively in Various Contexts:
. Adapt communication styles to suit academic, professional, and intercultural
settings.
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Collaborate and communicate efficiently within teams and group environments

4. Utilize Modern Communication Technologies:

Use digital tools (e.g., email, social media, video conferencing) for clear and
professional communication.

Analyze the impact of technology on modern communication practices.

5. Develop Critical Thinking and Message Analysis Skills:

Evaluate the credibility and effectiveness of messages in media and interpersonal
contexts.

Construct coherent, persuasive, and ethically sound messages

6. Resolve Communication Barriers and Conflicts:

Identify common communication barriers and propose solutions.

Practice conflict resolution strategies through communication techniques.

Indicative
Contents

2ala Y iy il

Learning Internet Communications requires understanding various technical concepts
that form the foundation of how the Internet works. Here are practical guidelines to
help you study this subject effectively:

1. Understand Networking Basics

Start with studying the fundamentals of Computer Networks:

What is a protocol?

Types of networks (LAN, WAN, MAN)

Network components (modem, router, switch)

Learn about the OSI Model and TCP/IP Model and their layers.

2. Focus on Key Internet Protocols

Make sure you understand the following protocols:

IP (Internet Protocol) — for addressing

TCP / UDP - reliable vs. unreliable transmissi...

Learning Internet Communications requires understanding various technical

concepts that form the foundation of how the Internet works. Here are practical

guidelines to help you study this subject effectively:

Learning and Teaching Strategies

el 5 alail) ilon sl i

Strategies

The major approach used to offer this module will be to promote student engagement
in the exercises while also enhancing and broadening their critical thinking abilities.
This will be accomplished through lectures, interactive tutorials, and the
consideration of various sorts of easy experiments incorporating some engaging
sampling exercises for the students.

Student Workload (SWL)
e gl \Ongquw\Jﬁ\ Jaall

Structured SWL (h/sem) 63 Structured SWL (h/w) 4
Jeaaill P& ClUall alzii) a5l Jaal L sandd Callall adaiall ol ) Jaal)

Unstructured SWL (h/sem) 12 Unstructured SWL (h/w) 1
dhadll PO llall alaiiall ye ol Al Jaal) e sl Clall aliind) e o ) Jaal)

Total SWL (h/sem)
Jaail) JDa llall K ul ) Jeall

75

Delivery Plan (Weekly Syllabus)
bl o pull Zleill

Material Covered

Security and Networking: What is a network? Types of networks. Basic network

Week 1 components. Network Security Basics. Understanding network threats. Network
Troubleshooting
Week 2 E-Comr_nerce: Conc_:epts of Electronic banking serv_ices this incl_ude online baning: ATM
and debit card services, Phone banking. SMS banking, electronic alert, Mobile banking
Week 3 &4 | Computer Troubleshooting: Identifying and solving common hardware and software
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problems that computer users encounter. Basic troubleshooting techniques and tools for
diagnosing and resolving issues.
Introduction to Al: Definition of Al, History of Al, Al Techniques and Approaches,
Week 5&6 . . .
Challenges and Ethical Considerations
Week 7& | Al in Our Daily Lives: Al in smartphones and virtual assistants like Siri or Google
8& 9 Assistant.)
Week Applications of Al: Education, Healthcare, Finance, Transportation, Marketing and
10&11 Advertising.
Al and Society: (How Al affects social, Al and international relations, Al and the future of
Week 12 i
humanity.
Week 13 | surveillance, the impact of Al on the job market
Week 14 | The Future of Al (Future trends in Al, recent research and emerging technologies.)
Week 15 | Preparatory week before the final Exam
Learning and Teaching Resources
u.ug)dﬂ\} ?L‘ﬂ‘ J.JLAA
Text Avail_able in the
Library?
Introduction to Computer Skills For first year students,
Bisha University
Computer Science Principles: The Foundational Concepts
of Computer Science - For AP® Computer Science
Principles 2020th Edition , Mr. Kevin P Hare (Author),
Pindar Van Arman (Foreword)
Required Texts Yes
1. Graham Brown, David Watson, "Cambridge IGCSE
Information and Communication Technology", 3rd
Edition (2020)
2. Alan Evans, Kendall Martin, Mary Anne Poatsy,
"Technology In Action Complete", 16th Edition (2020).
3. Ahmed Banafa, "Introduction to Artificial
Intelligence (Al)", 1st Edition (2024).
Recommended MICROSOFT ACCESS, EXCEL & POWER BI FOR No
Texts BEGINNERS & POWER USERS, Tech Demystified
Websites https://www.just.edu.jo/~mgais/C1S99/PDF/Ch.01_Introduction_%20to_computers.pdf
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Module Information

Module Title Machine Design Module Delivery
Module Type Core Theory

O Lecture
Module Code PM 300 Lab
ECTS Credits 6 O Tutorial

O Practical
SWL (hr/sem) 150 O] Seminar
Module Level 3 Semester of Delivery )
Administering Department PM College TEMO
Module Leader ‘ Noori Raad Noori e-mail Noori.raad@ntu.edu.iq
Module Leader’s Acad. Title \ Assistant lecture Module Leader’s Qualification ] M.Sc.
Module Tutor | e-mail
Peer Reviewer Name Dr. Ammar Hassan | e-mail ammarsuhail@ntu.edu.iq
%‘Qf:“f'c Clom s AR 01/6/2025 Version Number | 3.0

Relation with other Modules

Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

Module Objectives

The Machine Design course aims to develop students’ ability to analyze, design, and
evaluate mechanical components used in energy and refrigeration systems by applying
principles of stress analysis, material selection, and safety factors. Students will learn to
design essential machine elements such as shafts, bearings, fasteners, springs, belts, and
gears, and assess their performance under various loading conditions. The course also
enhances students’ skills in using engineering software for modeling and verification,
promotes understanding of failure theories and reliability, and strengthens their ability to
communicate technical solutions and work collaboratively in solving practical design
problems relevant to energy and cooling applications.

Module Learning
Outcomes

1) Explain the fundamental concepts of mechanical design, stress analysis, and material
behavior under load.

2) Analyze machine components subjected to tension, compression, torsion, bending, and
combined loading conditions.

3) Design common machine elements such as shafts, fasteners, bearings, springs, belts,
and gears according to engineering principles and safety criteria.

4) Select appropriate materials and mechanical components for energy and refrigeration
applications based on operating and environmental conditions.

5) Construct and interpret engineering drawings and 3D models using modern design
software tools.

6) Evaluate the reliability, safety, and performance of mechanical components using
failure theories and design standards.

7) Communicate design solutions effectively through technical documentation and
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presentations.

Indicative Contents

1)
2)
3)
4)
5)
6)
7)
8)

9

Introduction to machine design: design process, design standards, and factors of
safety.

Mechanical properties of materials: stress—strain behavior, elasticity, plasticity,
hardness, fatigue, and material selection for mechanical components.

Analysis of stresses and strains: axial loading, torsion, bending, combined loading,
stress concentrations, and Mohr’s circle.

Design of mechanical joints: threaded fasteners, bolts, welded joints, riveted joints,
and shaft-hub connections (keys, pins, and couplings).

Design of shafts and axles: torsional and bending analysis, critical speeds, deflection
limits, and applications in compressors, fans, and pumps.

Design of springs: helical compression and tension springs, torsion springs, and their
applications in vibration control.

Bearings and lubrication: rolling-contact bearings, plain bearings, load ratings,
bearing life, and selection criteria.

Power transmission elements: belt drives, chain drives, gear drives, speed ratios,
tension analysis, and system efficiency.

Failure theories and fatigue analysis: static failure theories, fatigue loading, S-N
curves, and design for durability.

10) Mechanical design in energy and refrigeration systems: component selection for
compressors, evaporator fans, pumps, and rotating machinery.

11) Use of engineering software (SolidWorks, AutoCAD, ANSYS) for modeling,
simulation, and design verification.

Learning and Teaching Strategies

Strategies

1)

2)
3)

4)

5)

6)
7)
8)

9)

Lectures: Delivery of core theoretical concepts using illustrated examples,
problem-solving demonstrations, and real engineering applications relevant to
energy and refrigeration systems.

Interactive Discussions: Guided class discussions to promote critical thinking,
clarify concepts, and connect theory with practical engineering challenges.
Problem-Solving Sessions: Structured in-class exercises where students analyze
and design machine elements, reinforcing analytical and mathematical skills.
Laboratory and Workshop Practice: Hands-on activities involving mechanical
testing, part measurements, CAD modeling, and simulation using tools such as
SolidWorks or ANSYS.

Project-Based Learning: Small design projects that require students to apply
design methodologies to real or simulated mechanical components used in energy
and cooling systems.

Collaborative Group Work: Team-based tasks to encourage communication,
teamwork, and shared problem-solving.

Case Studies: Examination of real mechanical failures or industrial designs to
enhance understanding of safety, reliability, and engineering decision-making.
E-Learning Resources: Use of digital platforms, instructional videos, and
simulation tools to support independent learning and reinforce lecture material.
Formative Feedback: Continuous feedback through quizzes, assignments, lab
reports, and consultations to support improvement and deeper understanding.

Student Workload (SWL)

Structured SWL (h/sem) 63 Structured SWL (h/w) 4
Unstructured SWL (h/sem) 87 Unstructured SWL (h/w) 6
Total SWL (h/sem) 150

Delivery Plan (Weekly Syllabus)
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Material Covered

Week 1 Introduction to Machine Design, design process, role in engineering
Week 2 Material properties: stress, strain, strength, hardness, fatigue
Week 3 Failure theories and safety factors
Week 4 Shaft design: torsion, bending, combined loads
Week 5 Keys and couplings: types and design
Week 6 Bearings: journal and rolling-element bearings
Week 7 Gears: spur, helical, bevel, gear design basics
Week 8 Midterm
Week 9 Belt and chain drives
Week 10 | Springs: types, design under static/dynamic load
Week 11 | Fasteners and joints (bolts, screws, welded joints)
Week 12 | Brakes and clutches
Week 13 | Design optimization: efficiency, cost, reliability
Week 14 | Standards and codes in machine design
Week 15 | Course review & project presentations
Week 16 | Final exam
Delivery Plan (Weekly Lab. Syllabus)
Material Covered
Week 1 Introduction to SolidWorks interface, basic sketching
Week 2 | 2D sketches, constraints, and simple part modeling
Week 3 | Extrude, revolve, and basic 3D part modeling
Week 4 | Modeling shafts and applying material properties
Week 5 | Modeling keys and couplings in SolidWorks
Week 6 | Bearing modeling and simple assembly
Week 7 | Gear modeling (using toolbox/design library)
Week 8 | Modeling disc brakes / clutches assemblies
Week 9 | SolidWorks simulation: stress & displacement
Week 10 | Final project submission and presentation

Learning and Teaching Resources
w)ﬂ\j (a&’_ﬂ\ JJLAA

Text Available in the Library?
1) Machine Design: An Integrated Approach — Robert L.
Norton (balanced between theory, examples, and CAD
. use)
e Te 2) Mechanical Design of Machine Elements and Machines No
—Jack A. Collins, Henry R. Busby, George H. Staab
(good for applied examples)
1) Machine Design by R.S. KHURMI
J.K. GUPTA
Recommended 2) Shigley’s Mechanical Engineering Design — R. No
Texts Budynas & J. Nisbett
3) Design of Machine Elements — VV.B. Bhandari
4) Machine Design Fundamentals — J.E. Shigley
Websites https://www.machinedesign.com
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Module Information
473.“:\).3}\ saldll QLA)L.A

Module Title Engineering Analysis Module Delivery
Module Type Basic Theory
Module Code PM 301 O Lecture
i O Lab
ECTS Credits 6 X Tutorial
SWL (hr/sem) 150 LI Practical
J Seminar
Module Level 3 Semester of Delivery \ 5
Administering Department PM College TEMO
Module : . . . .

Leader Dr. Qais A. Yousif e-mail kaisyusuf@ntu.edu.iq
Module Leader’s Acad. Title | Assist. Professor Module Leader’s Qualification | Ph.D.
Module Tutor e-malil
Peer Reviewer Name Dr. Ammar Hassan | e-mail ammarsuhail@ntu.edu.iq
GBS 01/06/2025 | Version Number | 3.0
Approval Date

Relation with other Modules
AV Al )l 3 sall e B
Prerequisite module None Semester
Co-requisites module | None Semester

Module Aims, Learning Outcomes and Indicative Contents
L8 V) il ginall 5 alatl il o dpual yall salall Calaa

MOdl.“e 1. Understand the basic principles of engineering analysis and technologies.
Objectives bout th licati LI Vs
ol Cilaa] 2. Learn about the applications of Englneerl_ng A_na ysis.
T 3l 3. Understand the current challenges in engineering Analysis.
1. Develop the student's ability to work on the performance of the duties and
Module .

Learning delivered on schedule. _ o _ _ _ _
Outcomes 2. How to solve the problem in Sport’s statistical analysis and find the solution with
RETEIGY various methods.

. T 3. Acquiring knowledge about using many methods to evaluate difficult algebraic
4\.*.»\)&]\ salall .
equations.
1. Specific goals, such as verifying a design, improving performance, or investigating
a failure.
Indicative 2. Translating a physical system into a mathematical model.
Contents 3. Equations governing the system’s behavior, such as Newton’s laws of motion,
4ol )Y Sl sial) Fourier’s heat transfer laws, or Maxwell’s equations.
4. Evaluation of how changes in parameters affect the overall system performance.
5. Comparison of model predictions with theoretical, empirical, or experimental
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results to ensure validity.

An evaluation of the results in relation to the design objectives and requirements.

Cost-benefit analysis to select the most efficient design.

8. Suggested actions, such as design modifications, material changes, or further
testing to mitigate risks.

9. Clear statements of limitations, such as steady-state vs. transient, linear vs. non-
linear, or assumed boundary conditions.

10. Definition of what is included and, crucially, what is excluded from the analysis.

~No

Learning and Teaching Strategies

el alall g i

1. Detailed explanation of the scientific material.
s . 2. Students’ participation in solving mathematical problems during the class lecture
trategies time
3. Discussion and dialogue about vocabulary related to the topic.
Student Workload (SWL)

Structured SWL (h/sem) 48 Structured SWL (h/w) 3
Jadl) P Qllall alaiidd) ol jall Jaadl L gand (allall aliiall ol Al Jasl)
Unstructured SWL (h/sem) 52 Unstructured SWL (h/w) 3
Sl J3A Ul alaiidl) ye ol ) Jaall L sousd Ul adaiiall jue asl ) Jaal

Total SWL (h/sem)
Juaill U3 llall S sl jal) Jeal)

100

Delivery Plan (Weekly Syllabus)
bl o gl mleiall

Week Material Covered
Week 1 Linear and Non-Linear Equations, System of Linear Equations, Classification of linear
systems
Week 2 | Methods for solution linear systems (Gaussian, Gauss-Jordan Elimination)
uiz
Week 3 Q ) .
Methods for solution non-linear systems.
Applications of Linear and Non-linear systems (Fitting polynomials, Network Analysis,
Week 4 ' ,
Kirchhoff ’s Laws, Heat Flow).
Quiz
Week 5
Fourier Series (Periodic Functions, Sketching a Periodic Function)
Week 6 | Even and Odd Functions.
uiz
Week 7 Q — - —
Determination of Fourier Coefficients (Euler’s Formulae).
Week 8 | Determination of Fourier Coefficients.
Quiz
Week 9 X
Laplace Transform, Properties of Laplace Transform.
Week 10 | The Inverse Laplace Transform.
Week 11 | Midterm exam
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Applications of Laplace Transform (Solving 1% Differential Equations using Laplace

P s transforms).
Quiz
Week 13 Applications of Laplace Transform (Solving 2" Differential Equations using Laplace
transforms)
Applications of Laplace Transform (Solving 2" Differential Equations using Laplace
Week 14
transforms)
Week 15 | Review
Week 16 | Preparatory week before the final Exam

Learning and Teaching Resources
uagjﬂ\J ?L:d\ JJLAA

Available in the

Text .
Library?
1. Advanced Engineering Mathematics by C. R. Wylie
2. Advanced Engineering Mathematics by Peter V. O'Neil
Required Texts | 3. Advanced Engineering Mathematics by Erwin Kreysizg No
4. Introduction to communication systems by Ferrell G.
Stemler

Websites

https://www.coursera.org / browse / physical-science-and-engineering / electrical
engineering
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Module Information
m\)ﬂ\ saldll g_ﬂA}L.A

Module Title Heat transfer Module Delivery
Module Type Core X Theory
Module Code PM302 L Lecture

X Lab
ECTS Credits 8 O Tutorial

O Practical
SWL (hr/sem 200 i

( ) Seminar

Module Level 3 Semester of Delivery \ 5
Administering Department PM College | TEMO
Module Leader | Ahmed Hani Ghanim e-mail | Ahmed.hanigh@ntu.edu.iq

Module Leader’s Acad. Title | Assist. Lecturer

Module Leader’s Qualification | M.Sc.

Module Tutor | e-mail
Peer Reviewer Name Dr. Ammar Hassan | e-mail ammarsuhail@ntu.edu.iq
S GO mnITEe 01/6/2025 Version Number | 3.0
Approval Date

Relation with other Modules

G AV Al ) ol sal) e 28Dl

Prerequisite module None Semester
Co-requisites module | None Semester

Module Aims, Learning Outcomes and Indicative Contents

4L Y by sinall 5 alail) il g Al Hall 3alall Calaal

Module
Objectives
Balall Calaal

Ll

Understand the fundamental principles and mechanisms of heat transfer, including
conduction, convection, and radiation, and their role in thermal systems.

Develop the ability to analyze and solve steady and transient heat conduction
problems in one and two dimensions, including systems with fins, multilayer
walls, cylinders, and thermal contact resistance.

Apply appropriate analytical, empirical, and approximate methods to evaluate
convective heat transfer in forced and natural convection and to use dimensionless
numbers in engineering analysis.

Analyze, design, and evaluate the performance of heat exchangers using concepts
such as overall heat transfer coefficient, fouling factor, log-mean temperature
difference, and effectiveness.

Describe and calculate basic radiation heat transfer between surfaces, including
concepts of emissivity, view factor, and radiation exchange between black and
gray surfaces.

Module
Learning .
Outcomes

upon successful completion of this course, the student will be able to:

Explain the fundamental laws and physical mechanisms of heat transfer by
conduction, convection, and radiation, and their relevance to thermal systems.
Formulate and solve steady and transient heat conduction problems in one and
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NESA| NG ENGEON
Al yall salall

two dimensions, including fins, multilayer plane walls, and cylindrical systems,
using appropriate analytical methods.

o Evaluate convective heat transfer coefficients for forced and natural convection
using dimensionless groups and empirical correlations, and apply them to internal
and external flows.

e Analyze and assess the performance of heat exchangers using overall heat transfer
coefficients, log-mean temperature difference, and effectiveness—NTU methods
for different configurations.

o Apply radiation heat transfer concepts, including emissivity and view factors, to
calculate radiative heat exchange between surfaces and integrate radiation with
other modes of heat transfer in engineering applications

Learning and Teaching Strategies

abell 5 abail cila il i

Strategies

A study of the types of heat transfer and their practical applications. The types
conduction, convection, and radiation. Practical applications of heat transfer include f
heat exchangers, and insulators, along with their uses in factories and electrical applian
The study also includes a study and calculation of the convection heat transfer coeffic
using tables. Radiation heat, the effect of barriers between two radiant plates, and boi
were also studied.

Student Workload (SWL)
Lo gl \OJQW%JMW\JJS\ Jaall

Structured SWL (h/sem)
Jadl) P Qllall alaiidd) ol jall Jaadl

Structured SWL (h/w)

123 Le sand (alUall adsinall ol yall Jesll

Unstructured SWL (h/sem)
Sl J3A Ul alaiidl) ye ol ) Jaall

Unstructured SWL (h/w)

i Le sl Ul alaiidl) yee ol jall Jaall

Total SWL (h/sem)
Joadll & Ul IS ol 5l Jeal)

200

Delivery Plan (Weekly Syllabus)
@bl o sl Zleidll

Material Covered

Introduction, Basic Concepts of Heat Transfer, Heat Transfer Mechanisms. Steady State

Miss One Dimensional Heat Conduction in a Large Plane Wall, and in a Cylinder.
Conduction through Multilayer Plane Wall, and Cylinder. Over all Heat Transfer
Week 2 e
Coefficient.
Conduction through Multilayer Plane Wall, and Cylinder. Over all Heat Transfer
Week 3 -
Coefficient.
Week 4 Critical Radius of Insulation. Thermal Contact Resistance.
Week 5 The Fins
Week 6 Transie_nt He{at Conduction, (Lumped S)_/stem Analysis
Two Dimensional Steady Heat Conduction
Week 7 Transie_nt Hegt Conduction, (Lumped System Analysis
Two Dimensional Steady Heat Conduction
Introduction to Heat Transfer by Convection, Review to the Fluid Flow
Week 8 Non-Dimensional Group Numbers Analysis
The Log Mean Temperature Difference Method, The Effectiveness of the heat Exchangers
Introduction to Heat Transfer by Convection, Review to the Fluid Flow
Week 9 Non-Dimensional Group Numbers Analysis
The Log Mean Temperature Difference Method, The Effectiveness of the heat Exchangers
Analytical Solution for Heat Convection Heat Transfer for Laminar And Turbulent
Week 10 Flow
Week 11 One !Z)_imensiona_l Steady State Force Copvection Heat Transfer on Flat Plate
Empirical Equations for Forced Convection Heat Transfer (Laminar and Turbulent Flow
Week 12 Natural Convection Heat Transfer
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Empirical Equations for Natural Convection Heat Transfer
Week 13 Introduction to Heat Exchangers,_ Kinds of Heat Exchangers
The Overall Heat Transfer Coefficient, Fouling Factor
Week 14 The Perfo_rmances for Dif_ference _Kinds of the Heat Exchangers
Heat Radiation, Introduction, Basic Concepts
Week 15 Charaqteristics of Radiation, The View Factor
Radiation Heat Transfer Between Two Black Surfaces
Week 15 Final Exam

Learning and Teaching Resources
u.u_.g).lﬂ\} (-Jxﬂ\ ).JLAA

Text

Available in the

Library?
J.P. Holman;"Heat Transfer"; Tenth Edition Mc. Graw
Required Texts hill, 2010 No
9 Yunus A. cengel "Heat Transfer a Practical Approach"
Second Edition Mc. Graw hill, 2010.
Recommended No
Texts
Websites http://www.tandfonline.com
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Module Information
4.:\..»\)3” PR DA k_\LAJLLA

Module Title Biofuels Module Delivery
Module Type Core X Theory
Module Code RE 300 od Lecture
X Lab
ECTS Credits 6 O Tutorial
X Practical
SWL (hr/sem 150 .
( ) Seminar
Module Level 3 Semester of Delivery | 5
Administering Department PM College | TEMO
Module Leader | Dr. Omar Abdulhadi Mustafa e-malil omeralhayalyl@ntu.edu.iq
Module Leader’s Acad. Title | Lecturer Module Leader’s Qualification | Ph. D
Module Tutor | e-mail | E-mail
Peer Reviewer Name e-mail
%‘:f:“f'c Committee Approvall o1 /560005 | Version Number | 3.0
Relation with other Modules
G AY) Al o sall pa A8
Prerequisite module None Semester
Co-requisites module None Semester
Module Aims, Learning Outcomes and Indicative Contents
L5 )W) O ginall 5 el il 5 dpusl yall salall Cilaa
Module Module Objectives for Biofuels:
Obiectives 12. Students will learn the fundamentals of bio fuel.
mi\ il 13. Students will learn how can design the systems using this type of fuel.
Lo ol 14. Students will become familiar with the operation of activators using bio fuels.
= 15. Students will make the calculations deals with bio fuels.
Module Learning Outcomes for biofuel:
1. Knowledge and Understanding
Module e Explain the fundamental principles of biofuels: sources, types (biodiesel,
Learning bioethanol, biogas), and production processes.
Outcomes e Understand biomass transformation into energy products and compare with
fossil fuels.
alaill Cils j3a e Identify plant composition and properties relevant to biofuel production.
Al )l akall e Evaluate environmental impacts of biofuel use, including greenhouse gas
emissions and sustainability.
2. Technical and Analytical Skills
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e Analyze different biofuel production technologies (fermentation,
transesterification, anaerobic digestion).

e Assess efficiency and energy yield of biofuels compared to conventional
fuels.

e Interpret data in multiple formats (numerical, graphical, multimedia, web-
based).

e Apply life-cycle assessment (LCA) to evaluate biofuel sustainability.
3. Critical Thinking and Application

e Debate socio-economic and political issues surrounding biofuel adoption
(food vs. fuel, land use, energy security).

e Assess the role of biofuels in renewable energy strategies and climate change
mitigation.

e Evaluate integrated biorefineries that produce both biofuels and biomaterials.
4. Communication and Research Skills

e Present scientific information clearly in written, oral, and digital formats.

e Engage in informed debate on biofuel-related issues using evidence-based
arguments.

e Collaborate in multidisciplinary contexts (engineering, environmental
science, economics).

Indicative
Contents
Al gisal)
apala Ly

Indicative Contents for biofuel:

. Introduction to Biofuels

« Definition and classification of biofuels (solid, liquid, gaseous).
« Historical development and global trends in biofuel use.
o Comparison with fossil fuels: energy density, renewability, and emissions.

. Biomass Resources

e Types of feedstocks: crops (corn, sugarcane, rapeseed), lignocellulosic biomass,
algae, and waste materials.

« Auvailability, cultivation, and harvesting methods.

o Food vs. fuel debate and land-use implications.

. Biofuel Production Technologies

« Bioethanol: fermentation of sugars and starches.

« Biodiesel: transesterification of vegetable oils and animal fats.

« Biogas: anaerobic digestion of organic waste.

e Advanced biofuels: cellulosic ethanol, algal biofuels, synthetic fuels.

. Conversion Processes

« Thermochemical methods: pyrolysis, gasification, liquefaction.
« Biochemical methods: enzymatic hydrolysis, microbial fermentation.
e Process optimization and efficiency improvement.

. Properties and Applications

o Fuel characteristics: calorific value, viscosity, cetane/octane number.
« Compatibility with existing engines and infrastructure.
o Case studies of biofuel use in transport, heating, and electricity generation.

. Environmental and Economic Aspects

o Life-cycle assessment (LCA) of biofuels.
« Impact on greenhouse gas emissions and climate change mitigation.
« Economic viability, subsidies, and market competitiveness.

. Policy and Global Perspectives

« International biofuel policies and standards.
e Role of biofuels in energy security and sustainable development.
o Future prospects: integration with biorefineries and circular economy.

Learning and Teaching Strategies
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a5 oLl il i

Strategies

The recipient of this material will be able to adapt to modern learning methods and
create non-standard models, similar to those encountered in the early years of
education.

By learning this material, they will be able to keep up with scientific advancements
and integrate with modern patterns adopted in the job incubator.

This material enables them to design the systems using this type of fuel.

Student Workload (SWL)

Structured SWL (h/sem) 63 Structured SWL (h/w) 4
Jeaill P& ClUall alsii) a5l Jeal L saudd Callall alaiiall ol 5l Jaal)
Unstructured SWL (h/sem) 87 Unstructured SWL (h/w) 5
el JA Ul alatidl) e ol ) Jaal) L sansl Ul il e asd )l Jaal

Total SWL (h/sem)
Jadl) DA lUall K1 i jal) Sl

150

Delivery Plan (Weekly Syllabus)

bl e Y el
Material Covered
Overview of Energy Sources & Utilization, Climate Change & the Impact of Carbon
Week1 | Dioxide
overview of biofuel/bioenergy, Fundamental concepts in  understanding
Week 2 . . .
biofuel/bioenergy production
Week 3 Biofuel crops & potential ecological impacts, Introduction to molecular genetics
Week 4 History of Fossil Fuels, Renewable Energy Sources & Utilization
Week 5 Chemistry & Biochemistry of Hydrocarbons, Industrial Agriculture, Part 1, Industrial
Agriculture, Part 2, History of Biofuels,
1% Generation Biofuels — Corn Ethanol & Sugarcane Ethanol, 1% Generation Biofuels —
Week 6 L . :
Biodiesel, Alternative Sources of Biomass
Week 7 Mid. examine
Week 8 2" Generation Biofuels — Cellulosic Ethanol, 3 Generation Aquatic Biomass —
Cyanobacteria, Diatoms & Algae, Metabolic Engineering of Photosynthetic Organisms
Week 9 Bio prospecting, Genetic Modification & Synthetic Biology.
Week 10 Thermochemical Conversion Technologies, Biogas & Bio hydrogen
Week 11 Biodiesel — Chemistry and Analysis.
Week 12 Production Processes for Biofuels from Algae, Bioenergy, Water & the Environment
Week 13 Lifecycle Assessment of Biofuels, Policy & Politics of Energy
Nutrient Utilization and Recycling, Value-added processing of biofuel residues and co-
Week 14 .
products, Fuel Conversion and Future Technology
Week 15 Final examines
Learning and Teaching Resources
L}»_.;J.lﬂ\} (J:u“ JJLAAA
Text Available in the
Library?
Required Biofuels production, trade and sustainable No
Texts development: emerging issues, Annie Dufey, 2006
Recommended | Biofuel Technology Handbook, Dominik Rutz & Rainer
No
Texts Janssen 2008
Websites
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Module Information
4.:\..»\)3” 3all k_\LAJLLA

Module Title Renewable Energy Module Delivery
Module Type Core Xl Theory
Module Code RE 301 U Lecture
X Lab
ECTS Credits 4 O Tutorial
O Practical
SWL (hr/sem 100 .
( ) Seminar
Module Level 3 Semester of Delivery | 5
Administering Department PM College | TEMO
'\ﬁzggéer Mohammed Taha Mohammed e-mail mohammed.taha@ntu.edu.iq
Module Leader’s Acad. Title | Assist. Lecturer Module Leader’s Qualification | MASTER
e-mail
Peer Reviewer Name Dr. Ammar Hassan | e-mail ammarsuhail@ntu.edu.iq

Scientific Committee
Approval Date

01/06/2025 Version Number | 3.0

Relation with other Modules
G AY) Al all o sall pe A8

Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

4L,y by sinall 5 alail) gl g Al Hall 3alall Calaal

1.
2.
Module 3.
Objectives
alall Caloal 4
Al Hall 5
6.
7.
8
9.
10.

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

Understand the differences between conventional and renewable energy sources.
Explain the fundamental physical principles governing renewable energy
conversion.

Analyze the working principles and design considerations of solar thermal and
photovoltaic systems.

Describe wind energy systems, including turbine types and power characteristics.
Understand geothermal, hydro, and biomass energy generation processes.
Examine emerging technologies such as tidal, wave, and hydrogen energy.
Evaluate energy storage methods and their importance in renewable systems.

. Assess the efficiency and performance of various renewable technologies.

Investigate environmental and economic impacts of renewable energy systems.
Recognize the role of renewable energy policies in achieving sustainable energy
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goals.

Module
Learning
Outcomes

alzill Cila e
Lol 53l 3okl

Upon successful completion of this module, students will be able to:

Define and classify different renewable energy resources.

Apply thermodynamic and fluid mechanics principles to energy conversion
systems.

Compute solar radiation parameters and design solar collectors.

Evaluate the performance of photovoltaic systems.

Interpret wind turbine performance curves and calculate power output.

Analyze geothermal and hydroelectric power systems.

Compare various biomass conversion methods and biofuel production processes.
Explain the mechanisms of ocean, tidal, and wave energy conversion.

Describe hydrogen production, storage, and utilization systems.

. Discuss energy storage technologies and their integration in hybrid systems.
. Assess the environmental and economic viability of renewable energy projects.
. Demonstrate understanding of global trends and national policies supporting

renewable energy development.

Indicative
Contents
b gisal)
dpala Y

CoNor~WNE

Indicative Contents for Engineering Mechanics/Dynamics:
Introduction to global energy demand and sustainability challenges
Overview of renewable energy resources and technologies
Solar energy: thermal collectors, PV systems, efficiency analysis
Wind energy: turbine types, aerodynamic principles, and performance curves
Geothermal energy: heat extraction and power generation methods
Hydroelectric systems: small- and large-scale applications
Biomass and bioenergy: resources, conversion techniques, and biofuels
Ocean energy: tidal, wave, and thermal gradient systems
Hydrogen energy: production methods and fuel cell technologies

10 Energy storage: mechanical, chemical, and electrical methods
11. Environmental impact assessment and life-cycle analysis
12. Economic evaluation and renewable energy policy frameworks

Learning and Teaching Strategies

alail) s alail) Cilandl i

Strategies

Learning and Teaching Strategies:

Lectures: to introduce theoretical principles and engineering fundamentals.
Laboratory Work: to perform experiments on solar, wind, and hydraulic energy.
Group Projects: to encourage teamwork and design thinking.

Student Seminars: presentations by students on selected renewable energy topics.
Independent Study: guided research and technical report writing.

Student Workload (SWL)
e sau) 10 o guma Calllall _ad ) Jaal

Structured SWL (h/sem) 63 Structured SWL (h/w) 5
Jaadll JOa llall alaiial) ol 5ol Jasll Le sl Ul auinall ol yall Jasl)

Unstructured SWL (h/sem) 37 Unstructured SWL (h/w) 4
dhadll PO llall alaiiall ye ol Al Jaal) e gl Qllall aliind) e ol ) Jaall

Total SWL (h/sem) 100

aaill A ldall S ) jal) Jaad)

Delivery Plan (Weekly Syllabus)

bl o gzl
Material Covered
Week 1 Introduction to Conventional and Renewable Energy Sources
Week 2 Solar Energy — Solar Collectors
Week 3 Solar Energy — Photovoltaic Systems
Week 4 Solar Energy — Efficiency Calculations of Solar Collectors
Week 5 Wind Energy — Fundamentals and Principles
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Week 6 Wind Energy — Turbine Components and Characteristics
Week 7 Wind Energy — Power Curve and Turbine Performance
Week 8 Midterm Examination
Week 9 Geothermal Energy — Principles and Power Plants
Week 10 Hydroelectric Energy
Week 11 Biomass Energy and Biofuels
Week 12 Tidal, Wave, and Ocean Energy
Week 13 Hydrogen Energy
Week 14 Energy Storage Systems
Week 15 Economic, Environmental, and Policy Aspects of Renewable Energy
Week 15 Final Examination
Delivery Plan (Weekly Lab. Syllabus)
iaall e gl zleid)
Material Covered
Week 1 Lab 1: Solar radiation intensity
Week 2 Lab 2: Flat plate water based solar collector
Week 3 Lab 3: Flat plate, air-based solar collector
Week 4 Lab 4: Cylindrical solar collector
Week 5 Lab 5: Characteristics of a Single Solar Cell
Week 6 Lab 6: Solar Cell connection in series
Week 7 Lab 7: Solar Cell connection in parallel

Learning and Teaching Resources
L}“ﬁ)ﬂ‘j eli_ﬂ\ JALA.A

Text Available in the
Library?
: e Kanoglu, M., Cengel, Y. A., & Cimbala, J. M. (2021).
Requined Wexts Fundamentals and Applications of Renewable Energy. No
e Rajput, R. K. (2017). Non-Conventional Energy
Recommended Sources and Utilisation. (1% edition) No
Texts e Duffie, J. A, & Beckman, W. A. (2013). Solar
Engineering of Thermal Processes (4th ed.)
Websites https://seia.org/
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Module Information
Al Al 3oLl e slaa

Module Title English Language Module Delivery
Module Type Support Theory
Lecture
Module Code NTU301 O Lab
ECTS Credits 2 O Tutorial
O Practical
SWL (hr/sem) 50 O] Seminar
Module Level 3 Semester of Delivery | 5
Administering Department PM College TEMO
Module Leader | Wijdan Ahmed Jalal e-mail Mti.lec227.wajdan@ntu.edu.iq

Module Leader’s Acad. Title

| Assistant Lecturer Module Leader’s Qualification | M.Sc

Module Tutor |

e-mail

Peer Reviewer Name

Dr. Ammar Hassan e-mail ammarsuhail@ntu.edu.iq

Scientific Committee Approval
Date

01/06/2025 Version Number | 3.0

Relation with other Modules
6 DAY Aul 5l 3 sall ae 28|

Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

A3L5 )Y il simall g alail) il 5 Al Hal) 3ol Calaa

Module Objectives
Al all 33l Calaal

1.

Enhance communicative competence — Enable students to use English
effectively in academic, professional, and everyday situations relevant to
engineering graduates.

Develop integrated language skills — Improve reading, listening, speaking,
and writing for both general and technical contexts.

Strengthen grammatical accuracy and range — Consolidate intermediate
grammatical structures (tenses, modals, conditionals, passive voice, reported
speech) for clarity in written and spoken English.

Expand technical and general vocabulary — Build word formation strategies
(prefixes, suffixes, compound nouns) and phrasal verbs useful in engineering
and workplace communication.

Foster critical thinking and discussion — Enable students to express
opinions, make predictions, give advice, and discuss ethical/social issues
related to technology, environment, and work.

Prepare for real-world interactions — Practice polite requests, small talk,
phone calls, appointments, and professional writing (emails, biographies,
discursive essays).

Module Learning 1

By the end of the module, students will be able to:
. Use English effectively in academic, professional, and everyday contexts
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Outcomes

salall alasll a3
gus)

relevant to mechanical engineering.

2. Demonstrate integrated language skills — Read, listen, speak, and write
accurately and appropriately in both general and technical situations.

3. Apply intermediate grammatical structures — Confidently use tenses,
modals, conditionals, passive voice, and reported speech in written and
spoken English.

4. Expand vocabulary strategically — Use word formation (prefixes, suffixes,
compound nouns) and phrasal verbs common in engineering and workplace
communication.

5. Engage in critical discussion — Express opinions, make predictions, give
advice, and debate social/ethical issues related to technology and the
environment.

6. Handle real-world interactions — Make polite requests, engage in small talk,
arrange meetings, use phone/appointment language, and produce professional
emails and short written texts.

Indicative Contents
Hala ) il giadl)

1. Understand and use a full range of tenses — Present, past, present perfect,
past perfect, and used to through reading about world cultures, biographies
(Van Gogh, Shakespeare), and telling stories.

2. Master auxiliary verbs and short answers — Practice do, be, have in
questions, negatives, and polite short responses in everyday conversations and
class surveys.

3. Apply present tenses and passive voice — Describe jobs, routines, and
workplace activities using simple and continuous forms, state verbs, and the
passive in professional contexts.

4. Use modal and related verbs for advice, obligation, and permission —
Discuss modern dilemmas, school rules, and British laws using should, must,
have to, can, be allowed to, and had to.

5. Express future possibilities and predictions — Use will, going to, present
continuous, may, might, could to discuss climate change, space tourism, and
life in 2060.

6. Form and use conditionals — Practice second and third conditionals as well
as might/could/should have done 10 talk about hypothetical past and present
situations.

7. Build vocabulary through word formation and phrasal verbs — Learn
suffixes, prefixes, compound nouns, and separable/inseparable phrasal verbs
(literal and idiomatic).

8. Develop reading comprehension strategies — Extract information from
articles about families, royalty, technology, architecture, crime, and famous
people (jigsaw reading).

9. Enhance listening skills — Follow interviews, conversations, radio dramas,
weather forecasts, and personal narratives to identify opinions, predictions,
and key details.

10. Participate in spoken interactions — Make small talk, give and soften
opinions, agree/disagree politely, make requests and offers, and arrange
meetings through roleplays and discussions.

11. Write various text types — Produce informal letters, emails, short
biographies, descriptions of people/places, stories, and discursive essays (pros
and cons) with correct organization and linking words.

12. Master pronunciation and everyday English — Recognize vowel sounds,
lost sounds, silent letters, word stress changes, and use polite expressions,
clichés, and numbers (percentages, fractions, decimals).

Learning and Teaching Strategies

abeil) g alail) Cilia il s

Strategies

1. Task-based and communicative activities — Engage students in pair work, group
discussions, roleplays, and surveys to practice real-life language use in engineering
and professional contexts.

2. Integrated skills development — Combine reading, listening, speaking, and writing
within each unit through jigsaw reading, dictation, storytelling, and project-based
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tasks.

3. Grammar in context — Present and practice grammatical structures (tenses, modals,
conditionals, passive voice, reported speech) through authentic texts, audio materials,
and guided exercises.

4. Vocabulary building strategies— Teach word formation (prefixes, suffixes,
compound nouns), phrasal verbs, and pronunciation patterns (word stress, silent
letters, lost sounds) using vocabulary records and drills.

5. Student-centered and interactive learning — Encourage active participation through
class surveys, interviews, presentations, and peer correction, with teacher acting as
facilitator and model.

Student Workload (SWL)

Structured SWL (h/sem) 30 Structured SWL (h/w) 2
Sl I3 lUall aliial) sl jal) Jaal) e yaud alUall Bsinall ud 53l Jaal

Unstructured SWL (h/sem) 18 Unstructured SWL (h/w) 1
Jeaill JA Al alaiidl) e ol ) Jaal) Lo paud Callall alsinall e asd jall Jaal)

Total SWL (h/sem)
Joadll & Ul 1K1 ol 5l Jeal)

50

Delivery Plan (Weekly Syllabus)

Lﬁjléaﬂ\ = Y GL@_'LA\
Material Covered
Week 1 Practice present, past, and present perfect tenses with auxiliary verbs through a world quiz and class
survey.
Week 2 IfDev_eI!op question forms, short answers, and word families while reading jigsaw texts about two
amilies.
Week 3 | Differentiate present simple vs. continuous and use adjectives to describe jobs and daily routines.
Week 4 Apply_present passive voice and adverbs of frequency while discussing salaries and interviewing
about jobs.
Week 5 Contrast_ past simple, past continuous, and past perfect tenses through biography reading and
storytelling.
Week 6 | Use "used to" for past habits and practice giving strong opinions with guestion tags.
Week 7 | Use modal verbs (should, must, have to) and phrasal verbs to give advice on modern dilemmas.
Week 8 | Express past obligation with "had to" and write a short biography of a famous person.
Week 9 | Review Units 1-4 through mid-term assessment and error analysis.
Y Express future predictions using will, going to, may, might, and could while reading about life in
eek 10 2060.
Week 11 | Build vocabulary with suffixes, prefixes, and word stress changes, then practice arranging meetings.
Week 12 | Form information questions and write a descriptive paragraph about a favourite room.
Week 13 | Apply present perfect tenses and verb patterns while discussing personal passions and hobbies.
Week 14 | Construct second/third conditionals and write a short discursive essay on pros and cons.
Week 15 | Review Units 5-10 and complete final assessment covering all four skills.
Learning and Teaching Resources
w)ﬂ\} (A:;ﬂ\ J.JLAA
Text Avail_able in the
Library?
Required Texts New Headway Intermediate Yes

Recommended Texts

Websites
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Module Information

Module Title Photovoltaic Energy Module Delivery
Module Type Basic
P X Theory
Module Code RE 302 0 Lecture
ECTS 8 X Tutorial
Credits Lab
SWL O Seminar
(hr/sem) 200
Module Level 3 Semester of Deliver ] 6
Administering Department PM College TEMO
I\(I:;j duelf Safwan Assaf Hamoodi e-mail Safwan79azb@ntu.edu.iq
Module Legder s Acad. Assistant Module Leader’s Qualification M.Sc.
Title Professor
Module e-mail
Tutor
Peer Reviewer Name Dr. Ammar Suhail | e-mail ammarsuhail@ntu.edu.iq
SO CIBTITITES 01/06/2024  |Version Number 3.0
Approval Date

Relation with other Modules

Prerequisite module None Semester

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

1. Understanding Scientific Fundamentals: Learn the principles of physics and
chemistry that explain how light energy is converted into electrical energy.

2. Solar Energy Technology Applications: Study the various systems used to convert
solar energy, such as solar cells (photovoltaics) and solar mirrors.

3.System Design: Learn how to design solar energy conversion systems, including
selecting appropriate materials and components.

4. Performance Analysis: The ability to evaluate the performance of different systems
and analyze their efficiency in converting light energy

5. Environmental and Economic Challenges: Understand the environmental and
economic impacts of using solar energy compared to conventional energy sources.

6. Future Directions: Explore recent innovations and developments in the field of
converting light energy into electricity.

Module Objectives

Module Learning 1.Fundamental Concepts: Understand the basic principles of photovoltaic (PV)
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Outcomes

technology, including the physics of solar energy conversion and the operation of solar
cells.

2 .Types of PV Technologies: Identify and differentiate between various types of
photovoltaic technologies (e.g., monocrystalline, polycrystalline, thin-film, and
emerging technologies).

3. System Components: Describe the key components of photovoltaic systems,
including solar panels, inverters, batteries, and balance of system (BOS) components.

4. System Design: Develop the ability to design a photovoltaic system for different
applications, considering factors such as site assessment, energy needs, and system
sizing.

5. Performance Analysis: Analyze the performance of photovoltaic systems using
metrics such as efficiency, capacity factor, and energy yield.

6. Installation Practices: Understand best practices for the installation and maintenance
of photovoltaic systems to ensure optimal performance and safety.

Indicative Contents

Part A:

Introduction to Solar Energy [20 hours]

Principles of Photovoltaics [20 hours]

Revision Session and Quiz [1.5 hours]

Part B: 4. Photovoltaic System Components [20 hours]

System Design and Sizing [10 hours]

Revision Session and Quiz [1.5 hours]

Revised Description: Part A of the course focuses on building a strong foundation in
Photovoltaics Energy. Students will start by understanding the basic principles of This
indicative content outline provides a comprehensive framework for understanding
photovoltaic energy systems, their applications, and their broader implications for
society and the environment. Depending on the course structure, some topics may be
expanded or condensed to suit specific learning objectives or audience needs.

Learning and Teaching Strategies

Strategies

1 .Lectures and Presentations

e Overview Lectures: Introduce key concepts, theories, and technologies related to
photovoltaics.

e Guest Speakers: Invite industry professionals or researchers to share insights on
current trends and real-world applications.
2. Hands-On Laboratory Experiments

« Solar Cell Testing: Conduct experiments to measure the efficiency of different types
of solar cells under various conditions.

o System Assembly: Provide opportunities for students to assemble small-scale
photovoltaic systems, including wiring and installation.
3. Field Trips and Site Visits

* Visit Solar Farms: Organize trips to local solar installations, allowing students to
observe large-scale systems in operation.

e Manufacturer Tours: Visit solar panel manufacturing facilities to understand
production processes and technologies.
4. Project-Based Learning

* Design Projects: Assign students to design a photovoltaic system for a hypothetical
building or community, including site assessment and economic analysis.

» Research Projects: Encourage students to investigate emerging technologies or
policies affecting the solar energy sector.
5. Case Studies and Real-World Applications

» Analyze Successful Projects: Use case studies of successful photovoltaic
implementations to highlight best practices and lessons learned.

* Problem-Solving Activities: Present real-world challenges related to photovoltaic
energy and have students propose solutions.
6. Collaborative Learning

» Group Discussions: Facilitate discussions on current events, policy changes, or
technological advancements in photovoltaics.

 Peer Teaching: Have students work in pairs or small groups to teach each other
about specific topics within the module.
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Student Workload (SWL)

Structured SWL (h/sem) 123 Structured SWL (h/w) 8
Juadll A Gllall Aliiial) ol Al Jaal) e gaail calUall aliiial) ol Al Jaal)
Unstructured SWL (h/sem) 77 Unstructured SWL (h/w) 5
Juall) DA Gullall Aliiial) 4 ol i) Jaad) Lo gonsl llall A3Tial) p& (ol Al Jaad)

Total SWL (h/sem)

Sl P Ul IS el A Jaa) 200

Delivery Plan (Weekly Syllabus)

Week Material Covered

Week 1 | Introduction to Solar Energy

Week 2 | Principles of Photovoltaics

Week 3 | Types of Solar Cells

Week 4 | Solar Cell Manufacturing

Week 5 | System Components

Week 6 | System Design and Sizing

Week 7 | Performance Analysis

Week 8 | Economic Aspects of PV Systems

Week 9 | Policy and Regulation

Week 10 | Environmental Impact

Week 11 | Emerging Technologies

Week 12 | Types of solar PV systems

Week 13 | Physics of shading and Shading of a single cell

Week 14 | Blocking diode

Week 15 | By-Pass diode

Week 16 | Future Trends and Conclusion

Delivery Plan (Weekly Lab. Syllabus)

Week Material Covered

Week 1 | Lab 1: Characteristics of a Single Solar Cell

Week 2 | Lab 2: Effect of solar irradiance on solar PV Module

Week 3 | Lab 3: Effect of solar irradiance on solar module based on Matlab/Simulation

Week 4 | Lab 4: Effect of temperature on solar PV module

Week 5 | Lab 5: Effect of temperature on solar PV module based on Matlab/Simulation

Week 6 | Lab 6: Series connection of solar PV modules

Week 7 | Lab 7: Series connection of solar PV modules based on Matlab/ Simulink

Week 8 Lab 8: Parallel connection of solar PV modules

Week 9 | Lab 9: Parallel connection of solar PV modules based on Matlab/ Simulink

Week 11 | Lab 10: Solar PV fed single phase AC motor

Week 12 | Lab 11: Solar PV fed DC water pump

Week 13 | Lab 12: Solar PV clean dust

Week 14 | Lab 13: Innovations in Photovoltaics

Week 15 | Lab 14: Integration with Smart Grids

Learning and Teaching Resources

Available in the

Ut Library?

3. Solanki, Chetan Singh. Solar photovoltaic technology
and systems: a manual for technicians, trainers and
engineers. PHI Learning Pvt. Ltd., 2013

Required
Texts
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4. Shepherd, William, and David William Shepherd.
Recommended : L I
Energy studies. World Scientific Publishing Company,
Texts
2014.
Websites 5. www. PV-iteach. eu
MODULE DESCRIPTION FORM
Ayl Balal) Cia g C.:J.u
Module Information
A Hall salal) ol glase

Module Title Gas Dynamics Module Delivery
Module Type Core Theory

Lecture
Module Code RE 303 Lab
ECTS Credits 6 O Tutorial

O Practical
SWL (hr/sem) 150 ] Seminar
Module Level 3 Semester of Delivery | 6
Administering Department AM College TEMO
Module Leader | Firas Aziz Ali e-mail firasaziz@ntu.edu.iq
Module Leader’s Acad. Title | Assist prof. Module Leader’s Qualification | M.Sc.
Module Tutor | e-mail
Peer Reviewer Name Dr. Ammar Hassan | e-mail | ammarsuhail@ntu.edu.ig
SDZ:f:t'f'C SIS APETENEL 01/06/2025 Version Number | 3.0

Relation with other Modules
6 AY) Al )l o) gall ae 48

Prerequisite module None Semester
Co-requisites module None Semester

Modul

e Aims, Learning Outcomes and Indicative Contents
4L Y il ginall g aleil) il g Al all salall Calaaf

1. Todiscuss the effect of compressibility in gas flow
Module Objectives 2. To de_zrlve the steady one-dlmerjsmnal isentropic flow equation _
o) o]l 5oLl Calaal 3. To discuss the effects of friction and heat transfer on compressible flows through
) Hyall 82 ) alaal
constant area duct
4. To familiarize the occurrence of shocks and calculate property changes across a
shock wave
5. To derive the thrust equation and discuss its application in jet and rocket.
Module Learning Important: Write at least 6 Learning Outcomes, better to be equal to the number
outcomes of study weeks.
1. CO1: Apply the thermodynamics concepts in relation to compressible flows and
. . e derive relationships between various compressible flow parameters
e e 2. CO2: Understanding of isentropic compressible flows in variable area ducts and

96




Renewable Energy syllabus

apply in design of static components like nozzles and diffusers

3. COa3: Solve for compressible flow characteristics with friction and heat transfer

4. CO4: Develop relationship for shocks and determine their characteristics under
various conditions

5. CO&5: Analyse the performance of aircraft and rocket propulsion engines

Indicative Contents
Aala Y1 ol giaal)

Indicative content includes the following.

Part A -

Introduction to gas dynamics, Isentropic flow, Bryton cycle ideal and actual.
[15hrs]

Shock waves in supersonic flow, normal shock and oblique shock waves[15 hrs]
Introduction to gas turbine power plant, [10 hrs]

Introduction to rockets thrust equations, [15hrs]

Part B —

Fundamentals

To understand the charts of oblique shock waves, [15 hrs]

Types of pumps, pumps Characteristics, [7 hrs]

Introduction to jet propulsion, The Kinds, Impulse Turbine, Blades Efficiency. [15 hrs]

Learning and Teaching Strategies

paladll 5 aladl) laasd) yind

Strategies

Type something like: The major approach used to offer this module will be to promote
student engagement in the exercises while also enhancing and broadening their critical
thinking abilities. This will be accomplished through lectures, interactive tutorials, and
the consideration of various sorts of easy experiments incorporating some engaging
sampling exercises for the students.

Student Workload (SWL)
Lo saul 10 G une callall sl all Jaal

Structured SWL (h/sem) 63 Structured SWL (h/w)

Sl IS Ul i) sl jal) Jaal) e paud allall aliial) (ol 53l Jasl
Unstructured SWL (h/sem) 87 Unstructured SWL (h/w)

Saaill J& Ul dsiiall e ol al) Jaal) L paud ULl Al i a3 Jaal

Total SWL (h/sem)

Jomdl) I8 LI ISl 5l Jas

150

Delivery Plan (Weekly Syllabus)
bl o sl Zleiall

Material Covered

Week 1 | Conservations laws, Mass, Energy, and Momentum equations

Week 2 Introduction to Compressible Flow, classifications of fluid flow

Week 3 | Wave Propagation, stagnation condition, Thermodynamics relationships

Week 4 Isentropic flow of a perfect gas in varying area duct

Week 5 Isentropic Flow in Converging-diverging Nozzles and Diffusers

Week 6 | Thrust of Rocket Engine, specific thrust equation

Week 7 Introduction to Stationary Normal Shock Waves

Week 8 | Stationary Normal Shock Waves in C-D Nozzles

Week 9 | Stationary Normal Shock Waves in C-D Diffusers

Week 10 | Moving Normal Shock Waves

Week 11 | Introduction to Oblique Shock Waves relationships

Week 12 | Oblique Shock Waves over wedges and inlets

Week 13 | Introduction to pumps, pumps classifications

Week 14 | Introduction to Compressors, types of compressors

Week 15 | Introduction to Gas Turbines.

Delivery Plan (Weekly Lab. Syllabus)
siaal e szl
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Material Covered

Week 1 | Introduction of gas dynamics instruments

Week 2 | Subsonic wind tunnel pressure distribution

Week 3 | Subsonic wind tunnel velocity distribution

Learning and Teaching Resources
wg‘)ﬂb (Jaﬂ\ J.JLAA

Text Available in the Library?
. Dynamics and Thermodynamics of compressible flow, A.
Required Texts Shapiro, 1980, No
Recommended Fundamentals Of engineering thermodynamics, Michael J. No
Texts Moran and Howard N. Shapiro, Fifth edition
Websites https://www.linguip.com/ Linquip Content Managment Team
Module Information

:\_Lu\)ﬂ\ salall C'_I\A)Su
Module Title Engineering Computer Applications Module Delivery
Module Type Basic O Theory
Module Code PM 303 Lecture

Lab
SWL (hr/sem) 100 O Practical
O Seminar

Module Level 3 Semester of Delivery | 6
Administering Department PM College | TEMO
VBRI Husam Naufal Saleh Yassien e-mail husam.naufal@ntu.edu.iq
Leader
Module Leader’s Acad. Title | Assist. Prof. Module Leader’s Qualification | MASTER
Module Tutor | e-mail
Peer Reviewer Name Dr. Ammar Hassan | e-mail ammarsuhail@ntu.edu.iq
Scientific Committee 01/06/2025 Version Number | 3.0
Approval Date

Relation with other Modules
AV Al )l ) sall e B

Prerequisite module None Semester

Co-requisites module | None Semester

Module Aims, Learning Outcomes and Indicative Contents
A5 Y il sinall 5 alall il 5 4 Hall salall Calaa

1. To develop students fundamental knowledge for modeling the mechanical different
parts in 2D & 3D.

Module e .
N 2. To develop students fundamental knowledge of insight into drawing the
Objectives . . .
s 3l Calal mechanical different parts in 2D & 3D.
ol 3. To understand the basic principles of simulation and creating mechanical parts
il

systems in 2D & 3D using developed design software.
4. This course deals with the basic concept of mechanical drawing.
5. ldentify and describe the icons components of a typical insertion of different
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mechanical parts into different mechanical structures.

6. To explain different important mechanical parts involved in mechanical systems
processes.

7. To develop students’ fundamental knowledge of analyzing and calculating the
important strength of materials factor that is very significant in manufacturing of
designed mechanical parts in 2D & 3D.

Module
Learning
Outcomes

alzill Cila e
Lol 53l 5okl

1. Define mechanical parts and identify their applications.

2. Define and calculate mechanical parts using developed design software.

3. Recognize how to use the icons components of a typical insertion of different
mechanical parts.

4. Analyze the important strength of materials factor that is very significant in
manufacturing of designed mechanical parts in 2D & 3D.

5. Describe the significance the accurate successfully 2D & 3D designation of
mechanical parts in the manufacturing.

6. Identify the employing of the successful 2D & 3D designation way of the
mechanical parts in the manufacturing.

Indicative
Contents
A gisal)
dpalay)

Indicative content includes the following.

e Define and show significance, of [Fasteners {Nuts, Screws, Washer}; {Shaft
generators: Cylinder, Worench, thread, gear, chamfer and fillet}; {Shaft
Component: Roller Bearing, (Key: Parallel and Woodruff Key), Seals}; {Drill
Bushing: Assembly Drawing}; {Springs: Compression, Extension and Torsion};
{Deflection Line}; {moment of inertia}].

e Calculation and analysis of [Fasteners {Nuts, Screws, Washer}; {Shaft generators:
Cylinder, Wrench, thread, gear, chamfer and fillet}; {Shaft Component: Roller
Bearing, (Key: Parallel and Woodruff Key), Seals}; {Drill Bushing: Assembly
Drawing}; {Springs: Compression, Extension and Torsion}; {Deflection Line};
{moment of inertia}].

e Create, design and inert of [Fasteners {Nuts, Screws, Washer}; {Shaft generators:
Cylinder, Wrench, thread, gear, chamfer and fillet}; {Shaft Component: Roller
Bearing, (Key: Parallel and Woodruff Key), Seals}; {Drill Bushing: Assembly
Drawing}; {Springs: Compression, Extension and Torsion}; {Deflection Line};
{moment of inertia}].

Learning and Teaching Strategies

aslail] 5 alal) il ind

Strategies

The Creation, designation and insertion of mechanical parts module employs a range of
effective learning and teaching strategies. Students engage in theoretical lectures,
practical demonstrations, and hands-on laboratory sessions to grasp the underlying
principles and gain practical skills. Case studies and real-world scenarios enhance
mechanical designing abilities, while group projects foster teamwork and
communication skills. Continuous assessment methods, including assignments and
practical assessments, ensure students' progress and understanding of the subject matter.
The interactively module promotes equipping students with the knowledge and skills
necessary for success in the field of designation of mechanical parts.

Student Workload (SWL)
e gl \OJQW%\XM@\JJ\M\
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Structured SWL (h/sem) 18 Structured SWL (h/w) 3.9
dhadll Joa Ul alaiiall ol 5ol Jasll Lo sl alUall alaiiall ol yall Jaall '
Unstructured SWL (h/sem) 52 Unstructured SWL (h/w) 3.46
il JA lUall alsiid) e ol ) Jaal) L sonsl lUdall il e sl Jaal '

Total SWL (h/sem)
il PP luall S = A Jasl)

Delivery Plan (Weekly Syllabus)

Bl e sl gl
Material Covered
Fasteners:
e Nuts
Week 1 e Screws
e Washer
e Screw connection
Shaft generators
Week 2 e Cylinder
e Cone
Shaft generators
Week 3 e Wrench
e Thread
Week 4 Shaft generators
e Gears
Week 5 Shaft generators _
e Chamfer and Fillet
Week 6 Assembly Drawing
Week 7 Shaft Component _ _ _
e Roller Bearing and Bearing calculations
Week 8 Shaft Component
o Key: Parallel , Woodruff Key
Week 9 Shaft Component
e Seals
Week 10 Drill Bushing and Assembly Drawing
Week 11 Springs: .
e Compression
Week 12 Springs: _
e Extension
Week 13 Springs: _
e Torsion
Week 14 Moment of Inertia
Week 15 Deflection Line
Learning and Teaching Resources
ua..g)ﬂ\} (al’_\” )JL\AA
Available in the
Text .
Library?
Required Texts e Autodesk Mechanical Desktop Program. No
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Recommended
No
Texts
Websites
Module Information
:\_\u\‘)ﬂ\ 3alal) C"_\LAJLLA

Module Title Numerical Analysis Module Delivery
Module Type Basic Theory
Module Code PM 304 o Lecture

O Lab
ECTS Credits 4 X Tutorial
SWL (hr/sem) 150 - Prac.tlcal

0 Seminar
Module Level 3 Semester of Deliver 6
Administering Department PM College TEMO
Module Leader Qais A. Yousif e-mail kaisyusuf@ntu.edu.iq
Module Leader’s Acad. Title Asst. Prof. Module Leader’s Qualification Ph.D.

Module Tutor

e-mail

Peer Reviewer Name

Dr. Ammar Hassan

e-mail

ammarsuhail@ntu.edu.iq

Scientific Committee Approval Date

01/06/2025

Version Number

3.0

Relation with other Modules
DAY gl yall 3 sall ae 28U

Prerequisite module

None

Semester

Co-requisites module

None

Semester

Module Aims, Learning Outcomes and Indicative Contents
AL5 Y1 il ginall g alail) il g A all salall Calaa]
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Module Objectives
L5l Bl Calaa|

By the end of the semester, the student should not only be familiar, but more
confident, in effectively using numerical tools to solve problems in their own
field of interest. In particular, the students will become proficient:

1.

2.

9.

To understand the theoretical and practical aspects of the use of numerical
methods.

To introduce the fundamentals of numerical methods used for the solution
of engineering problems.

To introduce various techniques for solving; linear, non-linear, and
difference equations using various numerical methods.

To apply gained knowledge to solve practical problems.

To recognize the difference between analytical and numerical solutions.
To recognize the difference between true relative error &, approximate
relative error &4, and acceptable error es, and

To understand how ea and es are used to terminate an iterative
computation.

To know the relationship between finite divided differences and
derivatives.

To be able to analyze how errors are propagated through functional
relationships.

Module Learning
Outcomes
Aol all alall aladl) s j3a

On successfully completing the module, students will be able to:

1.

demonstrate knowledge and critical understanding of the well-established
principles within a wide range of basic numerical methods, including
iterative  methods, interpolation, quadrature, finite difference
approximation of initial-value problems for ordinary differential
equations (ODEs);

demonstrate the capability to use a range of established techniques and a
reasonable level of skill in calculation and manipulation of the material to
solve problems in the following areas: root finding, interpolation,
numerical quadrature, finite differences, initial-value problems for ODEs;
apply the concepts and principles in basic numerical approximation in
well-defined contexts beyond those in which they were first studied,
showing the ability to evaluate critically the appropriateness of different
tools and techniques;

make appropriate use of MATLAB commands to implement numerical
methods.

Indicative Contents
Aala Y1 Gl gisal)

11.

12.
13.

14.

15.
16.

Specific goals, such as verifying a design, improving performance, or
investigating a failure.

Translating a physical system into a mathematical model.

Equations governing the system’s behavior, such as Newton’s laws of
motion, Fourier’s heat transfer laws, or Maxwell’s equations.

An evaluation of the results in relation to the design objectives and
requirements.

Cost-benefit analysis to select the most efficient design.

Definition of what is included and, crucially, what is excluded from the
analysis.

Learning and Teaching Strategies

palaill 5 aladl) laasd) yid
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4. Detailed explanation of the scientific material.
5. Students’ participation in solving mathematical problems during the

Strategies )
class lecture time.
6. Discussion and dialogue about vocabulary related to the topic.
Student Workload (SWL)
\.c},w\ \OJquMW\JJ\ Jaall
Structured SWL (h/sem) 18 Structured SWL (hr./w) 3
Jadll A lUall alaiiall ol jall Jeal) Le sl allall plaiiall ol Al Jaall
Unstructured SWL (h/sem) £ Unstructured SWL (hr./w) 3
ol A alUall o)y sl all Jaal) Lo sand lUall aliiall e oasd 5l Jaal)
Total SWL (h/sem) 100
Delivery Plan (Weekly Syllabus)
bl o sl Zleiall
Week Material Covered

Week 1 | Definition and significance of numerical analysis.

Iteration Methods for Solving linear Equations (Jacobi's or Gauss- Jacobi and Gauss-Seidel

Week 2 . . . .
Method). Strictly Diagonally Dominant Matrix.

Quiz
Week 3

Iteration Methods for solving Nonlinear Equations (Root Finding); Graphical approach.

Week 4 | Bracketing Methods: Bisection Method, False-Position (Regula Falsi) Method.

Quiz
Week 5

Open Methods: Newton-Raphson Method, Secant Method, Fixed-point iteration.

Quiz

Week 6 | |teration Methods for solving System of Nonlinear Equations: Newton-Raphson and Fixed-
point method.

Quiz

Week 7 | Numerical Differentiation: Approximation of First Order Derivative (Finite difference
formulas; Forward, Backward, Central differences).

Quiz

Week 8 | Numerical Differentiation: Approximation of Second Order Derivative (Finite difference
formulas; Forward, Backward, Central differences).

uiz
Week 9 Q

Numerical Solution of Differential Equations (Runge-Kutta method).

Quiz

Week 10 | Numerical Integration: Newton-Cotes formulas (Trapezoidal Rule, Simpsonl1/3",
Simpson3/8™ Rule, and Boole's Rule).

Week 11 | Midterm Exam

Week 12 | Composite integration

Week 13 | Quiz
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Approximating Definite Integrals Using Left, Right, and Midpoint with Riemann Sums.

Quiz
Week 14 - - -
Numerical Integration: Gaussian Quadrature
uiz
Week 15 Q -
Review

Week 16 | Preparatory week before the final Exam

Learning and Teaching Resources
%Jﬂ‘) (,Lul\ JJLAAA

Text Available in the Library?

1. An Introduction to Numerical Analysis Solutions
to Exercises, Endre Suli and David F. ayers,

Required Texts University of Oxford. No
2. Advanced Engineering Mathematics by Erwin
Kreysizg

Recommended Fundamental Numerical Methods and Data Analysis, by NGO

Texts George W. Collins, 11

Websites http://www.numerical-methods.com

Module Information
Al Hall salal) s slaa

Module . . . .

Title Theory of Machines and Vibrations | Module Delivery

Module Core

Type Theory
Module Lecture

Code PM 305 Lab
ECTS 8 O Tutorial

Credits O Practical
SWL O Seminar

(hr/sem) 200
Module Level 3 Semester of Delivery \ 6
Administering Department PM College TEMO
it Dr. Yasir Hassan Ali e-mail Yha2006@ntu.edu.iq

Leader
'Y:.?S:Ie HEEE S AL Lacturer Module Leader’s Qualification Ph.D.
Module e-mail

Tutor
Peer Reviewer Name Dr. Ammar Hassan | e-mail ammarsuhail@ntu.edu.iq
S B CEIiTIES 01/06/2025 Version Number | 3.0
Approval Date

Relation with other Modules
AN Al all af gall ae A8
Prerequisite module | None Semester
Co-requisites
None Semester

module
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Module Aims, Learning Outcomes and Indicative Contents

45 Y1 il ginall g aleil) il g A all salall Calaa]

Module

Objectives
ol Al salall Calaal

The main purpose of this course :

1- Acquiring the skill and ability to interact with devices and machines and use them,
calculate vibrations and ways to reduce and treat them, and demonstrate the student’s ability
to use knowledge to prepare scientific and applied research.

2. The ability to use electronic programs to solve problems in mechanical systems.

3. The ability to think critically to develop engineering solutions to problems related to
mechanical parts.

4. The ability to keep pace with scientific and technological advancements.

5. Teaching leadership skills and the value and quality of commitment, love of work, and
dedication

Module Learning
Outcomes

Balall alatll il Haa
Al yall

1- To develop student’s fundamental knowledge and insight into the theory of machines.

2. The ability to design belts and calculate balancing of rotating masses to be used in
machines design.

3. The ability to use experiments, obtain results, and analyze them.

4. The ability to provide comfortable working conditions within the work environment, free
from problems such as vibration, noise, etc.

5. The ability to calculate mechanical loads

6. The ability to design mechanical parts without vibration.

Indicative
Contents
dala Y Gl giagll

Indicative content includes the following.

Part A -

Introduction to Theory of Machines and Vibrations.

[hrs]

Introduction to Theory of Machines and Vibrations, Balancing . Belts, [ hrs]
Velocity and Acceleration, [ hrs]

Equation Of Motion, Two - degree of freedom system [hrs]

Part B —

Fundamentals

- To understand the modern technologies of Theory of Machines and Vibrations [ hrs]
- Ability to design different types of Machines and calculate the Vibrations [hrs]

Learning and Teaching Strategies

a5 el ilasi) i)

Strategies

The major approach used to offer this module will be to promote student engagement in the
exercises while also enhancing and broadening their critical thinking abilities. This will be
accomplished through lectures, interactive tutorials, and the consideration of various sorts of
easy experiments incorporating some engaging sampling exercises for the students.

Student Workload (SWL)
le saul 10 o gauna callall sl jall Jaal

Structured SWL (h/sem) 123 Structured SWL (h/w) 8
dhadll JOA Ul alaiiall ol 5ol Jasll be sand Ul alsiiall sl Hall sl
Unstructured SWL (h/sem) Unstructured SWL (hw)
nstructure w
DA Qllall Jdatid) e ol Al |
Ja llall alaiall je sl sl Jaad 77 T IR 5
Ll ‘

Total SWL (h/sem)
daaill JMa alldall Sl ) Jaadl

200
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Delivery Plan (Weekly Syllabus)
bl o gl mleiall

Material Covered

Introduction and Definition. Graphical Representation of Displacement, velocity, and acceleration
Week 1 . X
with respect to time. Solved problems.

Week 2 | Velocity and Acceleration in mechanisms.

Week 3 | Velocity and Acceleration in mechanisms.

Balancing of rotating masses.
Balancing of a single rotating mass by a single mass rotating in the same plane.

tbisees Balancing of a single rotating mass by two masses rotating in different planes.
(a) Analytical method. (b) Graphical method.

Week 5 Balancing_of several masses rotat_ing in the same plane.
(a) Analytical method. (b) Graphical method.

Week 6 | Belts

Week 7 | Belts

Week 8 | Basic concepts of vibration

Week 9 Introduction to oscillatory motion, Free vibration of an undamped single degree of freedom
system

Week 10 | Energy method (Rayleigh Principle )

Week 11 | Free vibration of a viscously damped single degree of freedom system

Week 12 | Equivalent springs and dampers, Forced vibration of a single degree of freedom system

Week 13 | Two - degree of freedom system

Week 14 | Two - degree of freedom system

Week 15 | Two - degree of freedom system

Week 16 | Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)
idall e gl #lgiall

Material Covered

Week 1 | Gyroscopic

Week 2 | bearings

Week 3 | balance

Week 4 | belt

Week 5 | springs

Week 6 | simple pendulum

Week 7 | damping of water

Week 8 | damping of air

Week 9 | Bifilar

Week 10 | Machinery soft foot

Learning and Teaching Resources
u.g)ﬂ\} e&aﬂ\ J.JL\AA

Text Available in the Library?

Required 1-Theory of Vibration with Applications No
Texts 2- Theory of Machines
Recommend 1-Theory of Vibration with Applications No
ed Texts 2- Theory of Machines

1- https://svantek.com/academy/vibration-guide/
Websites 2-https://ocw.mit.edu/courses/2-003sc-engineering-dynamics-fall-2011/pages/syllabus/

3- https://www.scribd.com/document/431196398/Vibration-Lecture-1
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