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Module Information
gu\)ql\ saldll C'_iLA)XM

Module Title Mechanical Engineering /Static Module Delivery
Module Type Core X Theory
Module Code PM 100 [ Lecture
O Lab

ECTS Credits 8 Tutorial
S T 200 O Practical

(hrisem) O Seminar
Module Level 1 Semester of Delivery 1
Administering Department PM College TEMO
el Mothana M. Mohamed Salih e-mail muthanam.m1981@ntu.edu.iq

Leader

Module Leader’s Acad. Title | Assist. Professor Module Leader’s Qualification | MASTER
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 01/06/2025 Number 3.0

Relation with other Modules
AV Al all 3 sal) e B

Prerequisite module None Semester

Co-requisites module | None Semester

Module Aims, Learning Outcomes and Indicative Contents
A5 )W) S ginall 5 aladll il 5 Dyl all 3alall Cilaal

Module Objectives for Engineering Mechanics/Statics:
Module 1. Understand the fundamental concepts and principles of Statics, including motion, forces,
Objectives and acceleration.
3alall Calaa 2. Apply kinematic equations to analyze the motion of particles and rigid bodies in various
Al Al scenarios.
3. Determine the relationship between forces, mass, and acceleration using Newton's laws
of motion.
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9.

10.

11.

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
Statics.

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.

Module
Learning
Outcomes

AESA| RGN ENG RO
Al Hall salall

Apply fundamental concepts of engineering mechanics/statics to analyze and
solve problems related to the equilibrium of rigid bodies.

Demonstrate a deep understanding of vector mathematics and its application in
statics, including vector addition, subtraction, dot product, and cross product.
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,
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such as determining the stability of structures, calculating the forces on
supports and connections, and analyzing the behavior of mechanical systems.
10. 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 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
2. Vectors and Vector Analysis
e Vector representation and operations
e Vector components and coordinate systems
e Vector addition, subtraction, and scalar multiplication
3. Forces and Moments
Forces and their characteristics
Resultant and equilibrium of forces
Moment of a force and its properties
e Couples and their effects
Indicative 4. Equilibrium of Rigid Bodies
Contents Free body diagrams and force analysis
Aala LY Gl gisall Equations of equilibrium in two and three dimensions
Solving equilibrium problems using scalar and vector approaches
Applications to simple systems and structures
5. Truss Structures
e Introduction to truss analysis
e Method of joints and method of sections
e Determination of member forces and support reactions
6. Friction
e Laws of friction and frictional forces
Types of friction and their characteristics
Calculation of frictional forces and moments
e Applications to inclined planes, wedges, and screws
7. 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
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8. Moments of Inertia
e Moment of inertia and its physical significance
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

el g alasll iliail i

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,

Strategies 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)

e gl \OJQW%\JMW\JJ]‘M‘
Structured SWL (h/sem) -8 Structured SWL (h/w) 5
daail) A llall aliaall sl 5ol Jasl) Lo saul calldall alaiiall ol 5ol Jasll
Unstructured SWL (h/sem) 199 Unstructured SWL (h/w) 8
Sl JA Ul aliiidd) e ol 5l Jaall L sl lUall alaiiall e a5l Josl
Total SWL (h/sem) 200
Juaill & llall KU sl jal) Jeal)

Module Evaluation

Ll Hall 3oLl s
Time/Numbe Weight Relevant Learning
Week Due
r (Marks) Outcome
) LO #2, #3 , #5 and
Quizzes 4 15% (15) 5,79 and 13 "
Formative ) LO #1 #4 #6 #7
Assignments 5 15% (15) 2,6,8,10 and 14
assessment and #9
Projects / Lab.
Report 1 10% (10) 13 LO #5, #8 and #10
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] Midterm

Summative 2hr 10% (10) 7 LO #1 - #5

Exam
assessment i

Final Exam 3hr 50% (50) 16 All

100% (100
Total assessment
Marks)

Delivery Plan (Weekly Syllabus)

bl o g zlgiall
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
Week 5 Addition of a System of Coplanar Forces: Scalar Notation, Cartesian Vector 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"‘:’Jﬂ\} PLCJ\ )JLAA

Available in the
Text i
Library?
i Engineering Mechanics/ Statics, Fourteen Edition,

Required Texts ) yes

R.C. Hibbeler

1- Engineering Mechanics , Ferdinand L. Singer
Recommended 2- Engineering Mechanics, Meriam N

0

Texts 3- Engineering Mechanics/ Statics, Arthur P. Boresi &

Richard J. Schmidt
Websites

Grading Scheme

iR Grade paail) (I)\//(I)arks Definition
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A - Excellent Dlal 90 - 100 | Outstanding Performance

B - Very [SENRYEN 80 -89 Above average with some errors
Success Good
Group C - Good i 70-79 Sound work with notable errors
(50-100) | D- N 60-69 | Fair but with major shortcomi

Satisfactory e air but with major shortcomings

E - Sufficient J e 50 - 59 Work meets minimum criteria
Fail Group FX - Fail Aalledl 28) il ) | (45-49) aMV\?;f d\é\éork required but credit
(0-49) F - Fail Cwl (0-44) Considerable amount of work required

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

Code Course/Module Title ECTS Semester
PM 100 Mechanical Engineering 8 1
/Static
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
3 2 78 122
Description

Statics, is a fundamental branch of Engineering Mechanics that deals with the analysis and prediction of
the behavior of objects at rest or in equilibrium. It provides the foundation for understanding the principles
of forces, moments, and their effects on structures and systems. This branch of engineering mechanics is
primarily concerned with the study of particles and rigid bodies under the action of forces and moments.
One of the main objectives of Engineering Mechanics/Statics is to enable engineers to calculate and predict
the behavior of structures and systems under different loading conditions. This includes understanding the
concepts of force vectors, moments, and couples, as well as the methods for resolving and combining these
forces to determine their resultant effects.

Through theoretical study, problem-solving, and practical applications, students of Engineering
Mechanics/Statics develop critical skills in analyzing and solving engineering problems. They learn to
apply mathematical principles, physics, and engineering concepts to determine the forces and moments in
structures and systems, and to ensure their stability and safety.
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Module Information
aéu\).ﬂ‘ 3aldll QLA}SM

Module Title Mathematics Principles Module Delivery
Module Type Basic Theory
Module Code PM 100 Ll Lecture
O Lab
ECTS Credits 6 X Tutorial
O Practical
SWL (hr/sem 150 ;
( ) O Seminar
Module Level 1 Semester of Delivery | 1
Administering Department PM College TEMO
Module Leader \ Raid Abdulhadi Abdulgader e-mail raid.alabdullah@ntu.edu.iq
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-mail
Scientific Committee Approval Date 01/06/2025 Version Number | 3.0

Relation with other Modules
G AY) Al o sall pa A8

Prerequisite module

None Semester None

Co-requisites module

None Semester None

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

Module Objectives
L)l 3alall Calaa]

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

Ao al) Balall aladl) s Hia

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.
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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

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

4Ll Gl sl . . . -
i e Apply these skills and techniques to solve a wide range of familiar and
unfamiliar problems in the core topics
e Demonstrate an understanding of how to communicate mathematical ideas
clearly and coherently
Learning and Teaching Strategies
a5 alail) i) 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)
e gl \OJQW%\JMW\JJ]‘M‘

Structured SWL (h/sem) 63 Structured SWL (h/w) 4
Sl IMA Cllall aliiial) ol ) Jaal) L s lUall aliinall ol Jasl)
Unstructured SWL (h/sem) 112 Unstructured SWL (h/w) ;
Jeaill JA Ul alsiidd) e ol ) Jaal) L saud lUall alaiiall e ad ) Jaal
Total SWL (h/sem) 175
Jadl) JDA lall KNl all Jeal)
Module Evaluation
A ) bl s
. Weight Relevant Learning
Time/Number (Marks) Week Due Outcome
Quizzes 4 20% (20) 5,8,10 and 14 LO #1 #2 #3 and #4
Formative | Assignments 6 20% (20) 2,4,8 and 12 LO #1,#2 #3and#4
assessment | Projects / Lab. 0 0% (0) Continuous All
Report 0 0
Summative | Midterm Exam 2hr 10% (10) 7 LO#1-#2
assessment | Final Exam 3hr 50% (50) 16 All
100% (100
Total assessment Marks)
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Delivery Plan (Weekly Syllabus)
bl o gzl

Material Covered

Week 1 Review in differential and integration

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

Complex numbers — polar form — Euler equation — exponential and roots of complex numbers —
Week 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
Week7 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

The Series: sequences of numbers — limits — infinite series — limit by definition - alternating

Week 11 ) . .
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
Lﬁjﬂ\} ‘Ja.\j\ JJLAA.A

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)
Websi https://library.oapen.org/bitstream/handle/20.500.12657/31235/633792.pdf?seque
ebsites o ~
nce=1&isAllowed=y
Grading Scheme
Group Grade il o2 | Definition
A - Excellent Db 90 - 100 | Outstanding Performance
S G B - Very Good Jaa 2 80 - 89 Above average with some errors
(SUOC(-:G?LS(')SO) roup ™ c " Good 2 70-79 Sound work with notable errors
D - Satisfactory Lo sia 60 - 69 Fair but with major shortcomings
E - Sufficient Jsie 50 - 59 Work meets minimum criteria
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Fail Group FX - Fail (el a8) ol ;| (45-49) More work required but credit awarded

(0-49) F — Fail sl (0-44) Considerable amount of work required

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

Code Course/Module Title ECTS Semester
TEMO 100 Mathematics Principles 6 1
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
4 2 93 57
Description

The proficiencies of Understanding, Fluency, Problem Solving and Reasoning are fundamental to learning
mathematics and working mathematically and are applied across all three strands Number and Algebra,
Measurement and Geometry, and Statistics and Probability.
Understanding refers to students building a robust knowledge of adaptable and transferable mathematical
concepts and structures. Students make connections between related concepts and progressively apply the familiar
to develop new ideas. They develop an understanding of the relationship between the ‘why’ and the ‘how’ of
mathematics. Students build understanding when they:

e connect related ideas
represent concepts in different ways
identify commonalities and differences between aspects of content
describe their thinking mathematically
interpret mathematical information
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Module Information

Module Title Electrical Technology Module Delivery
Module Type Basic X Theory
Module Code PM 101 O Lecture
. X Tutorial
ECTS Credits 6 Lab
SWL (hr/sem) 150 O Seminar
Module Level 1 Semester of Deliver | 1
Administering Department PM College
'\Iflé)z? duelre Safwan Assaf Hamoodi e-mail Safwan79azb@ntu.edu.iq
Module Leqder SR Assistant Professor MOdUI? I__eaQer S M.Sc.
Title Qualification
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

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,
Module Objectives | 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.

1. Fundamental Knowledge:
Demonstrate an understanding of basic electrical engineering concepts,

Module Learning including voltage, current, resistance, power, and energy.

QOutcomes

2 .Circuit Analysis:
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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,
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, Voltage, 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

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 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.
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Student Workload (SWL)

Structured SWL (h/sem) 78 Structured SWL (h/w) 5
Juail) YA ClUall aiiall sl jal) Jeal L saud Ul aaiiall ol 5l Jeal
Unstructured SWL (h/sem) 79 Unstructured SWL (h/w) 5
daaill O llall ol e ol yall Jaal) e gl Clall aliind) e o ) Jeall
Total SWL (h/sem) 150
Jadl) P& QlUall K il el Jaal)
Module Evaluation
Relevant
As Time/Number | Weight (Marks) | Week Due Learning
Outcome
Quizzes 3 10% (10) 5and 10 | LO #land #2
. Assignments 3 5% (5) 2and 12 LO #2 and #3
Formative Projects / )
assessment Lab. 6 15% (15) Continuous | LO #1 and #3
Report 2 10% (10) 13 LO#3
Summative [Midterm Exam 2hr. 10% (10) 7 LO #1 - #2
assessment Final Exam 2hr. 50% (50) 16 All
100% (100
Total assessment Marks)

Delivery Plan (Weekly Syllabus)

Week Material Covered
Introduction - Basic concepts and units: The international system of units, quantities derived
Week 1 | 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.
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,
Week 7 .
(Series- parallel).
Week 8 | delta, and star connections. Equivalent voltage source: Series, parallel.
Power calculation in DC circuit. Introduction to network theorems, types of sources:
Week 9 | . . i
independent and dependent voltage sources and their transformation.
Kirchhoff’s laws, KVL, KCL, Maxwell’s circulating current (mesh analysis). Nodal analysis,
Week 10 -
Superposition theorem.
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Thevenin’s theorem, Norton's theorem, Maximum power transfer theorem. The Photovoltaic

HliEEke panel internal resistance, Millman’s theorem, Substitution theorem, Reciprocity theorem.

Magnetic field. Magnetic fields due to the electric current, magnetic field in a coil. Magnitude
Week 12 | 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
Week 13 | permeability. 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.

The force between two magnetic poles, the magnetic pull between two iron surfaces and (series
Week 15 - , S
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 Available in the
Library?
Required Texts Fundamentals of Electric Circuits, C.K. Alexander and Yes
9 M.N.O Sadiku, McGraw-Hill Education.
Reco_rrr:e r)?tes el Digital Fundamentals, T. L. Floyd, Pearson Education Ltd. Yes
Websites https://logic.ly/demo/
Grading Scheme
QL%J.L“ Jahi,
Marks .
Group Grade il % Definition
A - Excellent Dkl 90 - 100 | Outstanding Performance
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B - Very Good laa s 80 -89 | Above average with some errors
S(l;fgﬁss C - Good 2 70-79 | Sound work with notable errors
(50 - 180) D - Satisfactory Lo gl 60 - 69 | Fair but with major shortcomings
E - Sufficient Jsie 50-59 | Work meets minimum criteria
. . . More work required but credit
- Aalladll | -
Fail Group FX - Fail (ol ) oy | (4549) | arded
(0-49) F _ Fail s (0-44) Cons_lderable amount of work
required

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

Code Course/Module Title ECTS Semester
PM 303 Electrical and Electronic 6 6
Engineering
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
2 2 78 72
Description

Electrical and Electronic Engineering is a dynamic and rapidly evolving field that focuses on the study,
design, and application of electrical systems, devices, and technologies. This discipline plays a critical role
in shaping the modern world, as it encompasses a wide range of areas, including power generation and
distribution, communication systems, electronics, control systems, and renewable energy.

In Electrical and Electronic Engineering, students delve into the fundamental principles of electricity,
circuits, and electromagnetism. They learn how to analyze and design electrical systems, apply
mathematical and scientific principles to solve complex problems, and utilize advanced tools and software
for simulation and modeling.

The field emphasizes hands-on experience through laboratory work, where students gain practical skills in
building, testing, and troubleshooting electrical circuits and devices. They also explore emerging
technologies, such as renewable energy sources and sustainable power systems, to address the growing
demand for cleaner and more efficient energy solutions.

Through their studies, students develop a strong foundation in engineering principles, critical thinking,
problem-solving, and project management. They become adept at designing, implementing, and
maintaining electrical and electronic systems that are safe, reliable, and sustainable. Graduates of Electrical
and Electronic Engineering programs find diverse career opportunities in industries such as power
generation, telecommunications, electronics, automation, and research and development.
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MODULE DESCRIPTION FORM
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Module Information
4.:\.‘.-:\_)33\ 3alll &_114‘51:.‘\

Module Title Workshop Module Delivery
Module Type Core O Theory
Module Code PM 102 Ll Lecture
X Lab
ECTS Credits 6 O Tutorial
O Practical
SWL (hr/sem 150 .

( ) 0 Seminar
Module Level 1 Semester of Deliver | 1
Administering Department PM College | TEMO
Module Leader | Dr. Ammar Hassan Suhail e-mail ammarsuhail@ntu.edu.iq
Module Leader’s Acad. Title | Lecturer Module Leader’s Qualification | Ph.D
Module Tutor | Abdullah Adel Badr e-mail | abdulladelO6@ntu.edu.iq
Peer Reviewer Name Dr. Ammar Hassan | e-mail ammarsuhail@ntu.edu.iq
SellEi e Cmliliss 01/6/2025 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
4L Y by sinall 5 alail) il g Al Hall 3alall Calaal

1. Teach students the basic principles of the compression refrigeration cycle.

2. ldentify the tools used in the field of refrigeration and air-conditioning in
general.

3. Training students on the operations carried out on pipes used in the field of
refrigeration and air-conditioning.

4. Teaching students the basic operations of refrigeration and air-conditioning
equipment.

5. Introducing students to the main parts that make up refrigeration and air-
conditioning equipment of all kinds.

6. Teaching students about the electrical and mechanical parts of household
refrigeration and air-conditioning devices.

7. Learn about the types of furnaces for melting metals, and how to pour molten
metal into sand molds.

Module

Objectives
Fa) Ll 3ol Calaal
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8. ldentify the types of filings and their shapes.

9. Learn about all types of lathes and how to use them.

10. Learn how to deal with sheet metal.

11. Learn about the most important methods of welding and the machines and
tools needed for that.

12. Learn about the most important tools and machines for dealing with wood, in
addition to identifying the most popular and common types of wood.

Module
Learning
Outcomes

salall Wlatl) il jie

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

1. The student learned the processes of cutting, flaring and expanding pipes.

2. The student learned the processes of welding pipes of all kinds.

3. The student learned about the processes that take place on refrigeration and
air-conditioning equipment, such as checking for leaks, vacuum and charging.

4. Students' ability to know the refrigerant fluids used in refrigeration and air-
conditioning devices.

5. The student learned to connect electrical circuits for refrigeration and air-
conditioning equipment.

6. The student's ability to distinguish the pressures used in the field of
refrigeration and air conditioning from leakage checks, discharge and
charging of all devices.

7. The student's ability to melt metals, how to pour the molten metal into sand
molds, how to deal with the mold and fix it with sand, and how to get it out of
the sand.

Al all 8. The student's ability to work with each type of file and how to choose it
according to the type of material being worked on.

9. The ability of the student to scrape and perforate the parts to be formed by
each of the turning machines, milling machines, scrapers, as well as all kinds
of gutters.

10. The student's ability to deal with metal sheets in terms of cutting, hammering,
perforating, bending and humping, and the most important tools needed for
that and how to work with them.

11. The student's ability to perform welding operations in all ways and for
various types of metals.

12. The student's ability to deal with wood in addition to identifying the most
popular and common types of wood.

Indicative content includes the following.
Indicative Compression cycles and their applications by using visual devices. [15 hrs]
Contents Types f)f environmentally friendly and harmful gasses and the ozone layer and how to
Aty i gl deal with them. [15 hrs]

Awareness and important instructions for occupational safety. [10 hrs]
Awareness of the dangers of industrial machines and caution against them. [10 hrs]
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Learning and Teaching Strategies

alail) g alal) bl i

The primary strategy for delivering this unit is to encourage students to
participate in the operations conducted in all laboratory departments using the
college's equipment and machinery, honing their critical thinking skills and
expanding them to include advanced systems. This is achieved through

Strategies . . . . . .

g classroom instruction, interactive lessons, and visits to construction sites as
scientific visits. The course also includes the study of various refrigeration and
air conditioning systems, which include practical activities of interest to
students.

Student Workload (SWL)

e gl \Ongqugu\Jﬁ\ Jaall
Structured SWL (h/sem) 03 Structured SWL (h/w) 6
daadll J3a Gl alaiiall ol sall Jasll e sl allall alaiiall ol yall Jaall
Unstructured SWL (h/sem) 57 Unstructured SWL (h/w) 4
Jeaill A Cllall plsiidll e a2l Jaal L s alUall aaiiall e a5l Joal
Total SWL (h/sem) 150
Jual) A Cllall IS ) 5l Jasl)

Module Evaluation

L) ) Balall s
Weight Relevant Learnin
Time/Number J Week Due :
(Marks) Outcome
. LO #1-4 and LO#8-
Quizzes 2 10% (10) 5and 11 1
Formative -
Assignments No No No No
assessment h _
Projects / Lab. 14 20% (10) Continuous All
Report 14 10% (10) Continuous All
. Midterm
Summative 2hr 10% (10) 7 LO #1 - #6
Exam
assessment :
Final Exam 3hr 50% (50) 16 All
100% (100
Total assessment
Marks)

Delivery Plan (Weekly Syllabus)
t,.,"J“'d\} Lﬁ)ﬁ:’:ﬂ\ ‘z,’_cj..qu\ GL@J.«S\
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Material Covered

Week 1 | Introduction - Difference the basic principles of the compression refrigeration cycle.

Week 2 Learn about the types of furnaces for melting metals, and how to pour molten metal into sand
molds.

Week 3 | Identify the tools used in the field of refrigeration and air-conditioning in general.

Week 4 | Identify the types of filings and their shapes

Week 5 Training students on the operations carried out on pipes used in the field of refrigeration and
air-conditioning.

Week 6 | Learn about all types of lathes and how to use them.

Week 7 | Mid-term Exam

Week 8 | Learn how to deal with sheet metal.

Introducing students to the main parts that make up refrigeration and air-conditioning
Week 9 . .
equipment of all kinds.

Learn about the most important methods of welding and the machines and tools needed for

Week 10 that.

Week 11 | Teaching students the basic operations of refrigeration and air-conditioning equipment.

Learn about the most important tools and machines for dealing with wood, in addition to

e identifying the most popular and common types of wood.

Teaching students about the electrical and mechanical parts of household refrigeration and
Week 13 | _. S X

air-conditioning devices.
Week 14 Carrying out operations to find and repair leakages and charge gas for air-conditioning

devices.

Week 15 | Conducting a practical exercise chosen by the course Lecturer as a test before the final exam

Week 16 | Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)

DAl e ) zleial)
Material Covered
Week 1 | No
Learning and Teaching Resources
u.u_.g‘)dﬂb (,L_”\S\ ‘)JLAAA
Available in the
Text .
Library?
Required Texts Modern Refrigeration and Air-conditioning. Yes
Recommended . . . .
Hand Book Of Air Condition and Refrigeration. Yes
Texts
Websites https://drive.google.com/file/d/1Azp71sEHa6rlw72PabzXwUiEfWhe 61J/view

Grading Scheme
Gl all lalada
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Group Grade il o2 | Definition
A - Excellent Jbial 90 - 100 | Outstanding Performance
B - Very las 2 80 -89 Above average with some errors
Success Good
Group C - Good L 70-79 Sound work with notable errors
(50-100) - L 60-69 | Fair but with major shortcomi
Satisfactory e air but with major shortcomings
E - Sufficient Jsia 50 - 59 Work meets minimum criteria
i . . More work required but credit
_ Aalladl 28) ol -
Fail Group FX - Fail ] ) =-l) | (45-49) awarded
(0-49) E _ Eail s (0-44) Cons_lderable amount of work
required

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

Code Course/Module Title ECTS Semester
PM 102 WORKSHOP 6 1
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
0 6 93 57

The workshop in an engineering college provides students with a valuable opportunity to acquire
knowledge and practical skills in specific engineering fields. The workshop aims to enhance the application
of theoretical concepts learned in classrooms and provides an interactive learning environment. It includes
instructional sessions, hands-on exercises, problem-solving, and practical application projects. Students
collaborate in teams to achieve specific goals and develop effective projects. The workshop promotes
communication and collaboration among students, encourages critical thinking, and problem-solving in an
engineering simulation environment. The workshop is a valuable chance for students to develop their

technical and practical skills and enhance their engineering capabilities for the future.
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Module Information
3..\.\.»\‘)33\ 3kl QLA}LLA

Module Title English Language Module Delivery
Module Type Support Theory
Module Code NTU101 L1 Lecture
O Lab

ECTS Credits 2 1 Tutorial
Sl (T 5 O Practical

(e, X Seminar
Module Level 1 Semester of Delivery 1
Administering Department PM College | TEMO
pgelLle Safa AKRAM YOUNIS e-mail Safa.altutunji@ntu.edu.iq

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
Scientific Committee 01/06/2025 | 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
L5 Y1 by sinall 5 alail) il g Al Hall 3alall Calaa]

The module objectives of learning English are the goals or outcomes that a course/module
Module wants students to achieve. These objectives usually focus on improving the main language
Objectives | Skills and overall communication ability.
sl Ciloal Here are the most common objectives:
Al 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
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. 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
. 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
aladll il 3 4, Write a short paragraph with correct structure
Al all 3alall 5. Understand everyday conversations.
The module will cover the following topics:
Indicative . Basic grammar (tenses, sentence structure)
CoEE . Vocabulary development (common words and expressions)
L . Reading comprehension (short texts and passages)
by sl . .
i . Writing skills (sentences and paragraphs)
QJL&JY\ f . . . . .
i . Listening practice (conversations and audio materials)
. Speaking practice (dialogues, discussions, pronunciation)
Learning and Teaching Strategies
aletl 5 alxil) i) yiu
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.
Strateqi Role-plays, discussions, and listening exercises simulate authentic contexts such as travel,
rategies 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.
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Student Workload (SWL)

Structured SWL (h/sem)
aail) J3A alldall aliiall sl 5ol Jaal)

23 Structured SWL (h/w) 5
e sl allall alatiall ol yall Jaall

Unstructured SWL (h/sem)
daaill A Cllall alitidl e sl yall Jaal)

17 Unstructured SWL (h/w) 1
Lo saul Calldall altiall pue ol ) Jaal)

Total SWL (h/sem)

Juaill & allall KU sl jal) Jeal) >0
Module Evaluation
)l Balall apes
Week Relevant Learnin
Time/Number | Weight (Marks) :
Due Outcome
Quizzes 2 10% (10) 4and 11 | LO#1, #2, #3, #4
. . 3,5,7,8,10
Formative | Assignments 6 10% (10) and 15 LO #1, #2, #3, #4
assessment .
Seminar 10% (10) 7 LO #1, #2, #3, #4
Report 10% (10) 12 LO #1, #2, #3, #4
_ Midterm
Summative 2hr 10% (10) 7 LO #1, #2, #3, #4
Exam
assessment :
Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
okl e szl
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
Week 2 . Grammar: Present perfect vs past simple
. Vocabulary: Family and relationships
. Skills: Listening and discussing personal experiences
Unit 3: Work and Jobs
Week 3 . Grammar: Present tenses and questions
. Vocabulary: Jobs and workplaces
. Skills: Talking about work and daily routines
Week 4 | Unit4: Time and Money
. Grammar: Countable/uncountable nouns, quantities

3
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. Vocabulary: Money and shopping

. Skills: Real-life conversations
Unit 5: Travel and Adventure
Week 5 . Grammar: Past simple and continuous
. Vocabulary: Travel and holidays
. Skills: Reading travel stories, speaking
Unit 6: Education and Learning
Week 6 . Grammar: Modal verbs (can, must, should)
. Skills: Talking about school and learning
Unit 7: Technology and Communication
Week 7 . Grammar: Future forms (will, going to)
. Vocabulary: Technology
. Skills: Discussions and listening
Unit 8: (More Units)
. Topics like:
Week 8 . Culture
. Health
. Environment
. Society
Unit 9: Culture and Media
Week 9 . Grammar: Passive voice
. Vocabulary: TV, films, media
. Skills: Expressing opinions, discussions
Unit 10: Society and Environment
Week 10 . Grammar: Conditionals (if clauses)
. Vocabulary: Environment, social issues
. Skills: Problem-solving discussions
Unit 11: Experiences
Week 11 . Grammar: Past perfect
. 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
Week 15 . Revision of all grammar and vocabulary
. Integrated skills practice
. Final assessment

Learning and Teaching Resources
u.u..g‘)ﬂ\‘g (al:ul\ ‘)JLAA.A
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Text Available in the Library?
Required Texts Head way students’ books No
Recommended Texts No

Websites

Grading Scheme

Eila sl i
Group Grade il o2 | Definition
A - Excellent Jbial 90 - 100 | Outstanding Performance
SUCCEsS B - Very Good las s 80 - 89 Above average with some errors
Group C - Good i 70-79 Sound work with notable errors
D - . . . .
50 - 100 L g -
( ) Satisfactory sia 60 - 69 | Fair but with major shortcomings
E - Sufficient J s 50 - 59 Work meets minimum criteria
: . . More work required but credit
- Aalladll il -
Fail Group FX-Fail (* ¥) el | (45-49) awarded
(0-49) F _ Fail s (0-44) Cons_lderable amount of work
required

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

Code Course/Module Title ECTS Semester
NTU101 ENGILISH LANGUAGE 2 1
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
2 0 33 17

The module adopts a communicative and student-centered approach, focusing on active participation in
real-life language scenarios. Interactive seminars, pair work, and group discussions are used to integrate
listening, speaking, reading, and writing skills. Role-plays, dialogues, and audio materials simulate
authentic contexts such as travel, work, and daily conversations. Formative assessments including quizzes,
assignments, and a seminar presentation provide ongoing feedback to reinforce grammar, vocabulary, and
pronunciation. This strategy encourages students to practice English confidently both inside and outside
the classroom, promoting continuous improvement.
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MODULE DESCRIPTION FORM

a3l 5Ll Gy 73 5

Module Information
3..\.\.»\‘)33\ 3kl QLA}LLA

Module Title Thermodynamics principle Module Delivery
Module Type Core Theory
Module Code PM 103 LI Lecture
: Lab

Sl (T 200 O Practical

(e, X Seminar
Module Level 1 Semester of Deliver 2
Administering Department PM College | TEMO
Module . : .

L eader Mothana M. Mohamed Salih e-mail | muthanam.m1981@ntu.edu.iq
Module Leader’s Acad. Title | Assist. Professor MOdl.JI.e L(_eader 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
G AV Al ) ol sal) e 28Dl
Prerequisite module None Semester
Co-requisites module | None Semester
Module Aims, Learning Outcomes and Indicative Contents
L5 )W) O ginall 5 el il 5 dpal all salall Cilaal
Module 1. To develop problem solving skills and understanding of thermodynamics
Objectives theory through the application of techniques.

A ) Balall Calaa 2. To understand thermodynamics and energy law.

3. This course deals with the basic concept of heat, work and energy.
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4. This is the basic subject for all cases of systems used in thermodynamics.

5. To understand the laws of energy conversion between thermodynamics
systems.

6. 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.
1. Recognize how temperature gauges work in laboratory equipment.

2. List the different thermodynamics terms.
Module 3. Summarize what is meant by thermodynamics.
Learning 4. Discuss the reaction and participation of atoms in chemical reactions.
Outcomes 5. Describe thermal energy, work and energy.
6. Define Boyle's law.
Balall aladll s j3a 7. ldentify open and closed systems and their applications.
Al Al 8. Discuss the heat transfer processes between thermal systems.
9. Discuss the different characteristics of the measuring devices used in the
laboratory.
10. Explanation of Joule’s law.
11. Identify the mathematical relationships in solving problems.
Indicative content includes the following.
Part A
e Introduction - Textbooks - Units. Important definitions - force - pressure -
system. Pressure and its types [15 hrs]
e Vapor - Forms of matter when changing its phase - Drawing the phase change
of matter on the pressure-volume chart. [15 hrs]
e Specific heat at constant pressure - specific heat at constant volume. Closed
Indicative

system procedures - constant volume - constant pressure. [10 hrs]

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

Al Y) el siadl | Part B

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 alal) cilias i
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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.

Strategies

Student Workload (SWL)

Structured SWL (h/sem) 03 Structured SWL (h/w) 6
daadl) A Qllall alainall ol jall Jasl) e sl alUall alaiiall ol yall Jaall

Unstructured SWL (h/sem) 107 Unstructured SWL (h/w) .
Jeaill A llall alziidll e sl ) Jaal Lo s llUall aliiall yee a5l Jaal

Total SWL (h/sem)

Jodll JI U ISl 5l Jas 200

Module Evaluation

a.\.w\‘)ﬂ\ salall (a:us.!
Time/Numbe Relevant Learnin
Weight (Marks) | Week Due 9
r Outcome
. 3,5,7,9,11 | LO #2, #3 #5#7,#9
Quizzes 6 10% (10)
and 15 and #11
. . 2,6,8and | LO #1, #4, #6and
Formative | Assignments 4 10% (10)
12 #10
assessment .
. Continuou
Projects / Lab. 4 20% (20) . All
Report
. Midterm

Summative 2hr 10% (10) 7 LO#1-#5

Exam
assessment .

Final Exam 3hr 50% (50) 16 All

100% (100
Total assessment
Marks)

Delivery Plan (Weekly Syllabus)
‘_5‘).1:;.\3\ GQ)MY\ CL@.\A\

Material Covered

Week 1 | Introductions, references, units , General notations , about pressure, force, work etc.
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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.

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
system

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

Week 16 | Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)
siiaall o ) zlgial)

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
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Learning and Teaching Resources
U"‘:?)'ﬁ]‘} (-Jxﬂ\ ).JLAA
Available in the
Text )
Library?
Required Texts Thermal engineering (eighth edition) R. K. RAJPUT No
Recommended Fundamentals of heat and mass transfer ( M. No
Texts Thirumaleshwar)
Recommended Heat and mass transfer (SI UNITS) (Er. R. K. RAJPUT) ( No
Texts S. CHAND)
Websites
Grading Scheme
Group Grade il oA2TS | Definition
A - Excellent Dkl 90 - 100 | Outstanding Performance
B - Very las aa 80 -89 Above average with some errors
Success Good
Group C - Good 2 70-79 Sound work with notable errors
(50 - 100) D - . . . . i
L -
Satisfactory $ia 60 - 69 Fair but with major shortcomings
E - Sufficient J e 50 - 59 Work meets minimum criteria
. . . More work required but credit
- Aalladl) ad) s -
Fail Group FX - Fail (el 38) wdy 1 (45-49) | arded
(0-49) E — Eail s (0-44) Cons_lderable amount of work
required
Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for
example a mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University
has a policy NOT to condone "near-pass fails" so the only adjustment to marks awarded by the original
marker(s) will be the automatic rounding outlined above.
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Code Course/Module Title ECTS Semester
PM 103 Thermodynamics principles 8 2
Class (hr/w) Lect/Lab./Prac./Tutor (SSWL (hr/sem (USWL (hr/sem
3 5 93 107
Description

In this thermodynamics module, students will explore the foundational concepts that form the basis of this
field of study. They will examine energy interactions in thermal systems and measure relevant properties. Key
concepts covered include force, energy, work, thermal equilibrium, and temperature. The workshop aims to
develop a clear understanding of thermodynamics and its application in engineering. Students will also learn
about the practical implications of thermodynamics, such as the laws of heat transfer and their applications in
engine cycles. Additionally, they will explore the functioning of refrigerators and heat pumps based on the
reversed Carnot cycle, which requires external work to transfer heat from a lower temperature body to a higher
temperature body.
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MODULE DESCRIPTION FORM

Ll Al Bkl s g 73 g

Module Information
Al Hall alal) il glaa

Module Title Computer Module Delivery

Module Type Support Theory

Module Code NTU 102 O Lecture

Lab

ECTS Credits 3 1 Tutorial

Sl (T - O Practical
(e, 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
Scientific Committee Version
Approval Date 01/6/2025 Number 10

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) ginall 5 el il 5 Ayl all salall il

To learn about computers and their characteristics and features, compare different types
Module of computers.
Objectives 1. To learn about the computer’s Hardware, Identify the factors that affect the
‘ computer’s performance, Learn about the numerical systems and dgta/
salall il representation.
Aol Al 2. Learn about the computer’s Hardware (2), CPU, Memory
Learn about operating system software
4. Learn about the utility software programming languages, application software.

w
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Learn the Microsoft office2020(Word, Excel, PowerPoint)

Module
Learning
Outcomes

NEA |G ENGEON
Al yall salall

wmn

5.

6.

Demonstrates knowledge of the Introduction to computer, computer component
(hardware, software)

Demonstrates knowledge of the Operating system (windows),

Able to install windows (formatting)

Able to use the following items: Start menu, desktop, taskbar, mouse
applications, My computer, My documents, drivers, folders, files, cut, copy,
paste, shortcut, right click menu, Setting menu, control panel

Able to use Microsoft word 2020, Microsoft excel 2020, Microsoft PowerPoint
2020

Able to use Internet, Internet explorer, starting, menus of internet explorer, E-
Mail: Yahoo, Hotmail, google, yahoo, search information

Indicative
Contents

al LY il siaall

After studying this chapter, the student is expected to master the following knowledge
and skills:

1.

To know what is the computer, distinguish different computer properties, list the
computers features and capabilities, compare between the different types of
computers [11 hrs]

Classifies the computer’s hardware components to internal and external [11 hrs]
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]
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]
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]
Learn to use the Microsoft office2020 [15hrs]

e Word [5 hrs]

e Excel [5 hrs]

e Powerpoint [5 hrs]

Learning and Teaching Strategies

palaill 5 alatl) il il

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.
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Student Workload (SWL)

Structured SWL (h/sem) 63 Structured SWL (h/w) 4
Juail) DA Ul atiall sl jal) Jaal L saud lUall alaiiall ol 5l Joal
Unstructured SWL (h/sem) 87 Unstructured SWL (h/w) 5
Jeaill & llall alsiidl e sl ) Jaal L sansd Lol adaiiall pue asl ol Jasl
Total SWL (h/sem) 150
Jaml) A Cllall IS ) 5l Jaa)
Module Evaluation
:U.\.n\_)ﬂ‘ salall HJSA
Time/Numbe Relevant Learnin
Weight (Marks) | Week Due :
r Outcome
. LO #1, #2,#4 #5 and
Quizzes 3 10% (10) 3,8and 12 46
. . 2,5,10 and
Formative | Assignments 4 10% (10) 14 LO #1, #4,#5 and #6
assessment .
. Continuou
Projects / Lab. 3 20% (20) . All
Report
. Midterm
Summative 2hr 10% (10) 7 LO #1 - #3
Exam
assessment :
Final Exam 3hr 50% (50) 16 All
100% (100
Total assessment
Marks)

Delivery Plan (Weekly Syllabus)
@Rl e sl zlgiall

Material Covered

Introduction to Computer: Concepts of Hardware and Software with their components;
Week 1 Concept of Computing, Data and Information; Applications of Information Electronics
and Communication Technology (IECT); Connecting input/output devices, and
peripherals to CPU

Computer Components: Computer Portions, Hardware Parts, 1/0 Units, Memory Types,
Week 2 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




Northern Technical University

Engineering Technical College/ Mosul

] g
ayllowll aidill aealal
NORTHERN TECHNICAL UNIVERSITY

Department of Power Mechanics Techniques Engineering

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

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

Week 5&6 | 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.
Presentation
Week 10&11 | goftware: Basics of presentation software; Creating Presentation; Preparation and
Presentation of Slides; Slide Show; Taking printouts of presentation / handouts
Introduction to Internet and Web Browsers:
Week 12 Computer networks Basic; LAN, WAN; Concept of Internet and its Applications;
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)
DAl e ) Zleidl)
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.uﬁ)dﬂb (‘Ja_'m )JL..AA
Available in the
Text .
Library?
Introduction to Computer Skills For first year students, Bisha
University
i Computer Science Principles: The Foundational Concepts of
Required Computer Science - For AP® Computer Science Principles Yes
Texts 2020th Edition , Mr. Kevin P Hare (Author), Pindar Van Arman

(Foreword)
1. Graham Brown, David Watson, "Cambridge IGCSE

Information and Communication Technology", 3rd Edition



https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Mr.+Kevin+P+Hare&text=Mr.+Kevin+P+Hare&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Pindar+Van+Arman&text=Pindar+Van+Arman&sort=relevancerank&search-alias=books
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Recommended | pMiCROSOFT ACCESS, EXCEL & POWER BI FOR No
Texts BEGINNERS & POWER USERS, Tech Demystified
Websites https://www.just.edu.jo/~mgais/CI1S99/PDF/Ch.01_Introduction_%20to_computers.pdf

Grading Scheme

Gilaall alada

Group Grade _pail) Marks % | Definition

A - Excellent Dkl 90-100 | Outstanding Performance
Success B - Very Good [RENKEEN 80 - 89 Above average with some errors
Group C - Good RIEN 70-79 Sound work with notable errors
(50 - 100) D - Satisfactory Lo gia 60 - 69 Fair but with major shortcomings

E - Sufficient J siita 50 - 59 Work meets minimum criteria
ail Group EX — Eail (Aallaal) 28) ol | (45-49) aMV\(I)ar:ad\é\:jork required but credit
(0-49) E — Eail s (0-44) Cons_lderable amount of work

required

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

Code Course/Module Title ECTS Semester
NTU 101 COMPUTER 3 2
PRINCIPLES
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 2 63 12
Description

Computer Principles is an introductory course that provides a comprehensive understanding of the
fundamental concepts and principles of computer science. The course covers topics such as computer
architecture, data representation, algorithms, programming languages, operating systems, and computer
networks. Students will learn about the basic components of a computer system, how data is stored and
processed, and the principles behind efficient and reliable computer operations. The course also explores
the role of computers in society, ethical considerations in computing, and emerging trends in the field.
Through this course, students will develop a solid foundation in computer principles and gain the necessary
skills to pursue further studies or careers in computer science



https://www.amazon.com/dp/B09732RXNW?tag=uuid10-20
https://www.amazon.com/dp/B09732RXNW?tag=uuid10-20
https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Tech+Demystified&text=Tech+Demystified&sort=relevancerank&search-alias=books
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Aol 2 Al 50 SWL (hr/sem)
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ladle Jlaxinl caila ) ¢y galll o)l Glany 5 2 ol Jie ) saill foolaa dl o Jali LS -
sl Bl & all Cag a g aaall YV g o i)
el g 5% Lay celad¥) sl g gl Jlat IS (e dlead) liplatl) e saldl) S 55 -
Al sl alaiiuy)
S Y saas ¢ sanmall 5 JSA Cum a es oY) bl Aiala o) AUSH s iy pal) IS (pauaiy -
Acli daans ) (a gt LU (e Al (8

palaill g alatl) Cilia sl jind
Al Al ae A yad) Al ApulY) e ) g8l 5 analiall apaic Ay AR i pualaall
ALl eUadY) Aidlia 5 Ay alll G geaill Julat 5 38 5L e Siall i dndial) L8l
Ao saill g 4 g lll cUhdl) sl s (a saal o yad g BUS il i aad) Gaadait)
Ao 1) AL 5 cJaelaall (a5l iladle oDy e cily 5 da cilaa) gl g G i) Calaani) i)

Anaat Jgla aafig Lellat g (a saill Laal jal Cile sana Gania Janlly (gladl) alail)
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Module Information
4.:\.‘.-:\_)33\ 3all uLnjla.A

Module Title Engineering Mechanics/ Dynamics Module Delivery
Module Type Core X Theory
Module Code PM 104 LI Lecture
O Lab

ECTS Credits 8 Tutorial
SWIL (hrf 200 O Practical

I Seminar
Module Level 1 Semester of Delivery 2
Administering Department PM College TEMO
Module . .

Leader 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 Version
Approval Date 01/06/2025 Number 3.0

Relation with other Modules
6 AY) Ll )l sall e A8DMall

Prerequisite module None Semester

Co-requisites module | None Semester

Module Aims, Learning Outcomes and Indicative Contents
A5 )W) S ginall 5 aladll il 5 dpuad all 3alall il

Module Objectives for Engineering Mechanics/Dynamics:

Module 1. Understand the fundamental concepts and principles of dynamics, including
Objectives motion, forces, and acceleration.
salall Cilaa 2. Apply kinematic equations to analyze the motion of particles and rigid bodies in
Al all various scenarios.

3. Determine the relationship between forces, mass, and acceleration using Newton's
laws of motion.
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Module Aims, Learning Outcomes and Indicative Contents

A5 )W) O gimall 5 aladll il 5 Al all 3alall il

4.
S.

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.

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

dynamics.

11. Communicate effectively, both orally and in writing, to present and explain the

By

analysis, results, and solutions of dynamic problems.
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.

Module
Learning
Outcomes

AESA| RGN ENG RO
Al Hall 3alall

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.

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

different scenarios and determine their velocities and accelerations.

. Analyze and calculate the forces and moments acting on particles and rigid bodies

in dynamic situations, considering the principles of equilibrium.

. Apply Newton's laws of motion to determine the relationship between forces, mass,

and acceleration, and solve dynamic problems using these principles.

. Utilize the principles of work and energy to analyze and solve dynamic problems,

calculating mechanical work, kinetic energy, and potential energy.

. Apply the principles of impulse and momentum to analyze the motion and collision

of particles and rigid bodies, and solve related problems.

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

analyze their behavior, natural frequencies, and damping effects.

. Analyze three-dimensional motion of rigid bodies, applying Euler's equations of

motion to determine their rotational and translational behavior.

. Understand gyroscopic motion and its applications in stability and control systems,

including precession and gyroscope stabilization.
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Module Aims, Learning Outcomes and Indicative Contents
A5 )W) O gimall 5 aladll il 5 Al all 3alall il

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
A gisal)
dpbs )

Indicative Contents for Engineering Mechanics/Dynamics:
1. Kinematics of Particles
e Position, velocity, and acceleration
e Rectilinear and curvilinear motion
e Projectile motion
e Tangential and normal components of acceleration
2. Kinetics of Particles
e Newton's laws of motion
e Force, mass, and acceleration
e Application of Newton's laws to particles
e Frictional forces
e Applications of particle kinetics
3. Kinematics of Rigid Bodies
e Rotation and angular displacement
e Angular velocity and acceleration
e Fixed axis rotation
e General plane motion
4. Kinetics of Rigid Bodies
e Moment of inertia
o Parallel-axis theorem
e Angular momentum and torque
e Equations of motion for rigid bodies
e Applications of rigid body kinetics
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Module Aims, Learning Outcomes and Indicative Contents
A5 )W) O gimall 5 aladll il 5 Al all 3alall il
5. Work and Energy
e Work done by a force
e Kinetic energy and potential energy
Principle of work and energy
Power and efficiency
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
e Free and forced vibrations
e Single degree of freedom systems
e Damping and damping ratios
e Natural frequency and resonance
e Vibration isolation and control

Learning and Teaching Strategies

abail) g alail) Cilandl 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 and
Strategies 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 gaul \Ongquw\Jﬁ\ Jaall

Structured SWL (h/sem) -8 Structured SWL (h/w) 5
Jadll JAA lUall alaiiall ol all Jeal) Le sand (alldall plaiiall ual all Jaal)

Unstructured SWL (h/sem) 197 Unstructured SWL (h/w) 8
Jeaill DA Qlall laiid) e asl jall Jeal) L sonsl el il e asd 5l Jaal

Total SWL (h/sem)

Juadll I Ul IS a3 Jasl) 200
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Module Evaluation
Aol ) 83Lal) sy
) . Week Relevant Learning
Time/Number | Weight (Marks)
Due Outcome
i LO #1, #2, #3, #9,
Quizzes 2 10% (10) 4 and 11
#10 and #11
Formative ) 3,5,7,8,10 | LO #2, #4, #5, #7,
Assignments 6 10% (10)
assessment and 15 | #9 and #11
Seminar 1 10% (10) 7 LO #1-7
Report 1 10% (10) 12 LO #9-12
. Midterm
Summative 2hr 10% (10) 7 LO #1 - #7
Exam
assessment :
Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

@bl e gl Zleiall
Material Covered
Introduction to Engineering Mechanics/Dynamics

Week 1 o Overview of Engineering Mechanics/Dynamics

e Fundamental concepts and principles

e Unit conversions
Week 2 e Kinematics of Particles _

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
Week 9 e Frictional forces o

e Applications of particle Kinetics
Week 10 e Kinetics of Rigid Bodies

e Moment of inertia
Week 11 e Work and Energy

e 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

L}nﬁ)ﬂ\j e.la_ﬂ\ JALA.A

Available in
Text .
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
Grading Scheme
Gl yall blda
Group Grade il oA2TS | Definition
A - Excellent Dkl 90 - 100 | Outstanding Performance
B - Very Good Jaa 2 80 - 89 Above average with some errors
Success Group C - Good > 70-79 Sound work with notable errors
(50 - 100) D - Lt 60-69 | Fair but with major shortcomi
Satisfactory sia - air but with major shortcomings
E - Sufficient J e 50 - 59 Work meets minimum criteria
. . . More work required but credit
_ Aalleal) ad) ol -
Fail Group FX - Fail S ) =l | (45-49) awarded
(0-49) E _ Eail s (0-44) Cons_lderable amount of work
required
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Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example
a mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy
NOT to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be
the automatic rounding outlined above.

Code Course/Module Title ECTS Semester
PM 104 Engineering I\/!echamcs/ 8 5
Dynamics
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
3 2 78 122

Dynamics is a branch of Engineering Mechanics that focuses on the study of objects in motion and the forces
that cause that motion. It builds upon the principles of statics and expands them to analyze the behavior of
objects subjected to acceleration, velocity, and displacement. This field is concerned with understanding and
predicting the motion of particles and rigid bodies, as well as the forces and energy associated with their

motion.

The primary goal of Engineering Mechanics/Dynamics is to provide engineers with a comprehensive
understanding of how objects move and interact under the influence of forces and moments. By studying
dynamics, engineers can design and analyze systems such as machines, vehicles, and structures to ensure their

optimal performance, efficiency, and safety.

In this subject, students explore various topics, including the kinematics and kinetics of particles and rigid
bodies. Kinematics deals with the description of motion, focusing on concepts such as displacement, velocity,
and acceleration. Kinetics, on the other hand, focuses on the forces and torques acting on objects, leading to

their motion.
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MODULE DESCRIPTION FORM
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Module Information
@u\).ﬂ\ PR\OAL! k_\LA}lM

Module Title Engineering drawing Module Delivery

Module Type Basic Theory
O Lecture

Module Code

PM 105 Lab

ECTS Credits 7 O Tutorial
O Practical

SWL (hr/sem 175 .

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

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-malil E-mail
Scientific Committee Version
Approval Date 01/6/2025 Number 3.0

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

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

1. Introduction students to the Autocad software.
Module 2. Introdt_Jction to the students of engipeering draw_ings.
Objectives 3. Teaching students to d_raw _gec_JmetrlcaIIy a(?co_rdlng to accurate measurements.
cilall iboa] 4. To understand the basic principle for descriptive geometry.
Al 5. to train students: to read the engineering drawings through the application of
i computers and techniques.
6. To understand standard specifications, draw simple and complex assembly
drawings.
Module 1. Enables the students to use AutoCAD for 2-D representations.
Learning 2. Enables the students to Introduce the students to engineering drawings.
Outcomes 3. Enables the students to learn the techniques and standard practices of technical
graphics.
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Balall aladl) il Aa 4. To develop the student's abilities of engineering imagination.
Al all 5. To develop the student's engineering sense by dealing with dimensions and
measurements.
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.
Part A -
Introduction to (CAD), components of computer aided drawing (CAD), Exercises.
[8 hrs.]
Introducing the most important geometric shapes and their components, and how to
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.]
Indicative Demonstrate the method of drawing advanced geometric shapes using the program. [4
Contents hrs.] ) ) )
. Training students to draw advanced geometric shapes using the program [8 hrs.]
Aald Y1 Al gial) .. .
‘ 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
adaill g alell i) il
The major approach used to offer this module will be to promote student engagement in
Strategies 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 o suna calldall ol 5l Jaal)
Structured SWL (h/sem) 63 Structured SWL (h/w) 4
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Juadl) oA Ul plsiiall sl jal) Jaal L send lUall aliiiall ol Jesl)
Unstructured SWL (h/sem) 112 Unstructured SWL (h/w) .
daadll I3 llall alaiiall ye sl yall Jaal) e sanl Calldall Al ye sl al) Jaal)
Total SWL (h/sem) 175
Juadll P& lUall ST i) el Jasd)
Module Evaluation
)l Balall apes
) Relevant
Time/Numbe ) :
; Weight (Marks) | Week Due Learning
Outcome
Quizzes 3 10% (10) 2,7and 13 | LO#1, #5 and #6
. . 3,5,8,10and | LO #2#3, #4 and
Formative | Assignments 5 10% (10) 14 47
assessment . i
Projects / Lab. 10 20% (20) Continuous | All
Report
) Midterm
Summative 2hr 10% (10) 7 LO#1 - #4
Exam
assessment :
Final Exam 3hr 50% (50) 16 All
100% (100
Total assessment
Marks)

Delivery Plan (Weekly Syllabus)
@Rl o ) Zlgiall

Material Covered

Demonstrates knowledge about:

Week 1 - Introduction to engineering drawing.

- Introduction about AutoCAD 2D software in engineering drawing.
- Limits, grid, object snap, 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
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Week

10&11&12 Perspective

Week 13 Correctly implement and identify orthographic 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 third angle projection method
Demonstrates knowledge and implementation about drawing the three projections
with the first and third angle projection method

Week 15 Semester exam

Delivery Plan (Weekly Lab. Syllabus)
DAl e ) Zleial)

Material Covered

Week 1 No

Learning and Teaching Resources
u.u,j)ﬂ\j (,L-_”\S\ ‘)JL.AA

Available in the
Text .
Library?
. Fundamentals and principles of engineering drawing
e e Fundamentals of AutoCAD 2010 Yes
Recommended
Fundamentals of AutoCAD2020 Yes
Texts
Websites https://tr.pinterest.com/pin/343540277818420973/
Grading Scheme
el ki
e Grade ) (I)\//(I) i€ Definition
A - Excellent Jbial 90 - 100 | Outstanding Performance
B - Very las 2 80 -89 Above average with some errors
Success Good
Group C - Good L 70-79 Sound work with notable errors
(50 - 100) D - . . . : .
. b -
Satisfactory e 60 - 69 Fair but with major shortcomings
E - Sufficient J e 50 - 59 Work meets minimum criteria
. . . More work required but credit
- FPNIPIA| | -
Fail Group FX - Fail ' ) <-l) | (45-49) awarded
(0-49) E _ Eail s (0-44) Cons_lderable amount of work
required
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Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for
example a mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University
has a policy NOT to condone "near-pass fails" so the only adjustment to marks awarded by the original
marker(s) will be the automatic rounding outlined above.

Code Course/Module Title ECTS Semester
PM 105 Engineering Drawing 7 2
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
3 2 63 112
DESCRIPTION

Engineering drawing is a universal language used exclusively by engineers, technicians, and all those
working in engineering fields to convey and translate scientific and technical ideas. It is also used in
communication between design professionals and product developers, regardless of the language they
speak. Due to the urgent need for a means of assisting those interested in computer-aided engineering
drawing, AutoCAD was chosen. It is considered one of the most advanced programs for the drafting process
and one of the most popular CAD systems in the world due to its ease of use and speed of implementation.
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MODULE DESCRIPTION FORM
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Module Information

Module Title Occupational Safety Module Delivery
Module Type Support Theory
Module Code PM 107 X Lecture
O Laboratory
ECTS Credits 2 O Tutorial
O Practical
SWL (hr/sem) 50 O Seminar
Module Level 1 Semester of Deliver | 2
Administering Department PM and AM College | TEMO
'\ﬁzggg Banan Najim Al-deen Abdullah | e-malil 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 Version

Approval Date 01/06/2025 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

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

2.

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.

Apply engineering principles to develop safety solutions: Students will
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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.

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
1. Indicative Machine and Equipment, Safety Construction, Safety in Engineering Projects,
Contents Hazardous Materials 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

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

3. Strategies 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)
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Structured SWL (h/sem) 39 Structured SWL (h/w) (32/15)=
Jaadll 3 allall abaiiall ol all Jasll Lo sl Ul i) ol yal) Jaal) 2
Unstructured SWL (h/sem) 18 Unstructured SWL (h/w) (18/15)=
Jaadll I3 Qllall alaiiall ye ol jall Jaal) e gl Clall aliind) e ol ) Jeall 1
Total SWL (h/sem) 50

Jadll P& Qldall Y il el Jaal)

Module Evaluation

Time/Number | Weight (Marks) | Week Due R e
Outcome
Quizzes 15% (10) 5and 10 LO #2
. Assignments 15% (10) 2and 12 LO #3
Formative Proiects /
assessment )
Lab.
Report 10% (20) 8 and 13 LO #1 and LO #2
Summative l'\E"X'gfﬁrm 1hr. 10% (10) 7 LO #1-#2
assessment - el Exam ohr. 50% (50) 16 All
100% (100
Total assessment Marks)

Delivery Plan (Weekly Syllabus)
@bl e s gl

Material Covered

Week 1 | Introduction to Occupational Safety

Week 2 | Hazard ldentification 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
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Learning and Teaching Resources

Available in the

Text .
Library?
(S0l el e e ddan) g Mgl daall Al ]
Required Texts Yes
Recommended
Texts
Websites "Machine Safety". NIOSH Workplace Safety and Health Topics. National
Institute of Occupational Safety and Health.
Grading Scheme
Elrop Grade Pl 2//(I)arks Definition
A - Excellent Dkl 90 - 100 | Outstanding Performance
B - Very las aa 80 -89 | Above average with some errors
Success Good
Group C - Good 2 70-79 | Sound work with notable errors
(0 - 100) D- I, 60-69 | Fair but with major shortcomi
Satisfactory  Fi - air but with major shortcomings
E - Sufficient J e 50 -59 | Work meets minimum criteria
: . . More work required but credit
_ Aalladl a8 sl -
Fail Group FX - Fail s ) (45-49) awarded
(0-49) F _ Fail s (0-44) Conglderable amount of work
required
Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark
(for example a mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54.
The University has a policy NOT to condone *near-pass fails™ so the only adjustment to marks
awarded by the original marker(s) will be the automatic rounding outlined above.

Code Course/Module Title ECTS Semester
PM 106 Occupational Safety 4 4
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
0 0 32 18
Description

Occupational safety is a field of study focused on achieving a safe and healthy working environment for



https://web.archive.org/web/20180626230747/https:/www.cdc.gov/niosh/topics/machine/
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employees across all industries and sectors. Scientists and researchers in this field aim to analyze and assess
potential workplace hazards and develop and implement strategies and systems for preventing and
controlling these risks. Areas of study in occupational safety include hazard identification, risk assessment,
designing and implementing safety and prevention procedures, training and education, accident and
emergency management, and safety legislation and standards. Scientists and professionals in this field aim
to promote a culture of safety and raise awareness of the importance of occupational safety among
employees and the business community as a whole. Occupational safety is a fundamental component of
effective risk management and contributes to improved overall performance, quality, and employee well-
being in the workplace.
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MODULE DESCRIPTION FORM
Tl 33l i g 3 g

Module Information

Module Title Refrigeration & Air Conditioning Principles | Module Delivery
Module Type Core X Theory
Module Code PM 200 L Lecture

X Laboratory
ECTS Credits 8 O Tutorial

O Practical
SWL (hr/sem) 200 O Seminar
Module Level 2 Semester of Deliver | 3
Administering Department PM College | TEMO
“ﬁgggéer 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 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

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
units. 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, ensure thermal comfort in buildings, and support various
applications in homes, hospitals, industries, and transportation systems

Module Learning
Outcomes

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

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

4. Calculate cooling load requirements for buildings and different
applications.

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

6. Apply engineering knowledge to design simple refrigeration and
HVAC systems.

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

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

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

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
1. Indicative (COP)

Contents 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

2. Learning and Teaching Strategies

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

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

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

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

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

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

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

3. Strategies




Northern Technical University

Engineering Technical College/ Mosul

] g
ayllowll aidill aealal
NORTHERN TECHNICAL UNIVERSITY

Department of Power Mechanics Techniques Engineering

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

9. 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
Juaill O3 llall alziial) 52l Jeal L sansd Calllall adaiall ol ) Jaal)

Unstructured SWL (h/sem) 77 Unstructured SWL (h/w) 5
Jeaill I QlUall plsiid) e ol ) Jeal) L sonsl Ul il e sl ) Jeal

Total SWL (h/sem)

ol IS8 AL IS o jall s 200
Module Evaluation
Time/Number | Weight (Marks) | Week Due CR)eIevant e
utcome
Quizzes 10% (10) 5and 10 LO #2
: Assignments 10% (10) 2and 12 LO #3
Formative Proiects /
assessment Latf 10% (10)
Report 10% (10) 8 and 13 LO #1 and LO #2
summative | proe™ 1hr. 10% (10) 7 LO #1-#2
assessment el Exam ohr. 50% (50) 16 All
100% (100
Total assessment Marks)

Delivery Plan (Weekly Syllabus)

@bl e sl Zlgiall
Material Covered
Week 1 introduction
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
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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

Available in the

et Library?
1. Refrigeration & Air Conditioning Technology
Required Texts 2. Introduction to Refrigeration and Air Conditioning No
Systems
Recommended
Texts
Websites Introduction to Refrigeration and Air Conditioning Systems (2023).
Grading Scheme
Gilaall lada
Group Grade il oA2TS | Definition
A - Excellent Dkl 90 - 100 | Outstanding Performance
B - Very las 2 80 -89 | Above average with some errors
Success Good
Group C - Good 2 70 - 79 | Sound work with notable errors
(50 - 100) D- T 60-69 | Fair but with major shortcomi
Satisfactory sla - air but with major shortcomings
E - Sufficient e 50 -59 | Work meets minimum criteria
. . . More work required but credit
_ Aalladl a8 sl -
Fail Group FX - Fail (ol ) oy (45-49) | 5 arded
(0-49) F — Fail s (0-44) Cons_lderable amount of work
required

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

Code Course/Module Title ECTS Semester
Refrigeration & Air
PM 106 Conditioning Principles 8 3
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
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4 4 123 77

Description

This course introduces students to the fundamental principles and applications of refrigeration and air-
conditioning systems. It covers the basic concepts of thermodynamics and heat transfer as applied to cooling
processes, including the study of refrigeration cycles such as the vapor compression cycle. The course also
explores the main components of refrigeration systems, including compressors, condensers, evaporators,
and expansion devices, and explains their functions and operation.

In addition, the course addresses psychrometric processes and air-conditioning principles used to control
temperature, humidity, and air quality in indoor environments. Students will learn how to estimate cooling
loads, evaluate system performance, and understand energy efficiency considerations. Practical aspects such
as system operation, maintenance, and common troubleshooting techniques are also introduced to prepare
students for real-world applications in residential, commercial, and industrial settings




Northern Technical University

Engineering Technical College/ Mosul

§ y

Department of Power Mechanics Techniques Engineering suiai tpiasns

NORTHERN TECHNICAL UNIVERSITY

MODULE DESCRIPTION FORM
Ll Al Bakal) s g 7 3 g

Module Information
4:\“‘)..\” saldll C'_iLA)XM

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

( ) J Seminar
Module Level 2 Semester of Deliver \ 3
Administering Department PM College TEMO
'\ﬂzggﬁ 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 Version

Approval Date 01/06/2025 Number 3.0

Relation with other Modules
AV Al all 3 sal) e A

Prerequisite module None Semester

Co-requisites module | None Semester

Module Aims, Learning Outcomes and Indicative Contents
ALE )Y il sinall 5 aledll il g 4l all salall Calaa

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
Fau) all 33l Calaal

Module Learning 1. Solve problems at various levels and in various contexts.
BUEETES 2. Learn how to read, understand, and formulate the definitions of mathematical
concepts.

3. Cultivate how to read and analyze mathematical statements.
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Balall alaill il 3e 4. Apply logical deduction and acquire mathematical reasoning through writing
Al Hall formal mathematical proofs.
5. Work with ideas and approaches representing the breadth of mathematical
sciences, ranging from continuous to discrete and theoretical to applied.

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
Lala Y il gl

Learning and Teaching Strategies

anbeil) 5 alail) i) il
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)
e gl \OJQW%\JMW\JJ]‘M‘

Structured SWL (h/sem) 03 Structured SWL (h/w) 6
daail) A llall aliaall sl 5ol Jasl) Lo saul calldall alaiiall ol 5ol Jasll
Unstructured SWL (h/sem) 57 Unstructured SWL (h/w) 4
Jeaill A Ul aliiiall e usd ) Jaal L spad lUall alaiiall e a5l Josl
Total SWL (h/sem) 150
Jusdll & allall S sl jal) Jeal)
Module Evaluation
Ll Hall 3oLl s
i Weight Relevant Learning
Time/Number Week Due
(Marks) Outcome

Quizzes 4 20%(20) 5,8,10,and 14 | No
Formative | Assignments 4 20% (20) 2,4,8,and 12 | No
assessment | Projects / Lab. 0 0 Continuous | All

Report 0 0 Continuous | All
Summative | Midterm

2hr 10% (10) 7 LO #1 - #6

assessment Exam
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Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100
Marks)
Delivery Plan (Weekly Syllabus)
laadl s skl o sl gl
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.uﬁ)ﬂb (,L_'\S\ )JL..AA

Available in the
Text .
Library?
. George B. Thomas, Jr et al., 2014. Thomas Calculus.
Required Texts ) d . Yes
Thirteen Edition
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



https://rodrigopacios.github.io/mrpacios/download/Thomas_Calculus.pdf

Northern Technical University

Engineering Technical College/ Mosul

§ y

Department of Power Mechanics Techniques Engineering suiai tpiasns

NORTHERN TECHNICAL UNIVERSITY

Grading Scheme

Group Grade Pl D/I arks Definition
Yo
A - Excellent Dlial 90 - 100 | Outstanding Performance
GB ) ;/ery las s 80 - 89 Above average with some errors
Success 00
Group C - Good Ja 70-79 | Sound work with notable errors
(50 - 100) D-
Satisfactory e 60 - 69 Fair but with major shortcomings
E - Sufficient Jsie 50 - 59 Work meets minimum criteria
. . . . More work required but credit
- Aalledll ol -
Fail Group FX - Fail . ad) sl ) | (45-49) awarded
(0-49) - - .
F - Fail al (0-44) Considerable amount of work required

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

Code Course/Module Title ECTS Semester
PM 200 Mathematics 6 3
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
4 2 93 57
Description

The proficiencies of Understanding, Fluency, Problem Solving, and Reasoning are fundamental to learning
mathematics and working mathematically and are applied across all three strands Number and Algebra, Measurement
and Geometry, and Statistics and Probability.

Understanding refers to students building a robust knowledge of adaptable and transferable mathematical concepts and
structures. Students make connections between related concepts and progressively apply the familiar to develop new
ideas. They develop an understanding of the relationship between the ‘why’ and the ‘how’ of mathematics. Students
build understanding when they:

e connect related ideas

e represent concepts in different ways
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identify commonalities and differences between aspects of content
describe their thinking mathematically
interpret mathematical information
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MODULE DESCRIPTION FORM
Ll ) BaLal) i g 73 g

Module Information
Al Hall salal) Chla slaa

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
%‘zte:“f'c SRS A 9P el 01/06/2025 Version Number | 3.0

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

Prerequisite module None Semester

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
4L5 Y1 il ginall g aleil) il g Al all salall Calaaf

1. To understand the properties of fluids, dimensions and units.

2. To derive the equation of conservation of mass, momentum, energy and its
application.

3. To use important concepts of continuity equation, Bernoulli’s equation and

turbulence, and apply the same to problems.

To understand the various flow measuring devices.

To understand the classification of flows: Steady, unsteady, uniform, non-

uniform, laminar, turbulent.

Module Objectives
Al all 3oLl Calaal

o &>

1. Understand how to convert the unit system from British to SI. unit or vice

Module Learning versa. . . .
OUtcomes 2. 'Ir;?(;ﬂ;r:]g;csthe students how to solve the problems associated with fluid

w

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
of the water on the gate.

Al Hall 3alall aladl) s j3a



mailto:firasaziz@ntu.edu.iq
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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

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
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

i)Y il 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
padail] g aladll Cibias) 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) 123 Structured SWL (h/w) 8
Jeadll J5A sl (,Lu.\.d\ el Al Jaall Lie gaud allall aliiall ol Hall Jasl)
Unstructured SWL (h/sem) 77 Unstructured SWL (h/w) 5
ol S Ul aliial) e aad jall Jeal) L sansd Clllall JJatidl) el Jeal

Total SWL (h/sem)

Jaall 34 allall IS sl 50l el

200

Module Evaluation
Ayl Ball) s

Time/Number | Weight (Marks) | Week Due (R)elevant L
utcome
Quizzes 3 10% (10) 3,5,and 10 | LO #1, #2 and #5
Formative Assignments 5 10% (10) 2:3:]1661’29’ LO #3, #4, #6 and #7
assessment Projects / Lab. 10 20% (20) Continuous | All
Report
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Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
@b e sl gl

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)
D8Rl e ) gl

Material Covered

Week 1 Lab 1: Density and Specific Gravity.

Week 2 Lab 2: DETERMINATION OF LIQUID VISCOSITY USING STOCK'S METHOD.

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
u.g)lﬂ\j e&d\ JJ\.;AA

Text Available in the Library?

Required Texts FLUID MECHANICS Yes

1- ATEXTBOOK OF FLUID MECHANICS AND

HYDRAULIC MACHINES BY RAJPUT.
Recommended

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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Grading Scheme

Group Grade padil) Marks % | Definition

A - Excellent Jhsial 90 - 100 Outstanding Performance

B - Very Good EENFTES 80 - 89 Above average with some errors
Success Group C - Good RTEN 70-79 Sound work with notable errors
(50 - 100) _ : e _

D - Satisfactory b gia 60 - 69 Fair but with major shortcomings

E - Sufficient Jsie 50 - 59 Work meets minimum criteria
Fail Group FX - Falil (Aadlaall 28) ol y | (45-49) More work required but credit awarded
(0-49) F - Fail Gl (0-44) Considerable amount of work required

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

Code Course/Module Title ECTS Semester
PM 201 Fluid Mechanics 8 3
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
4 4 123 77
Description

Fluid Mechanics, the branch of science that deals with the study of fluids (liquids and gasses) in a state of rest or
motion, is an important subject of Civil, Mechanical and Chemical Engineering. Its various branches are fluid
statics, fluid kinematics and fluid dynamics.

A substance that flows is called a fluid. All liquid and gaseous substances are considered to be fluids. Water, oil,
and others are very important in our day-to-day life as they are used for various applications. For instance, water is
used for generation of electricity in hydroelectric power plants and thermal power plants, water is also used as the
coolant in nuclear power plants, oil is used for the lubrication of automobiles etc.

Fluid Mechanics is the branch of science that studies the behavior of fluids when they are in state of motion or rest.
Whether the fluid is at rest or motion, it is subjected to different forces and different climatic conditions and it
behaves in these conditions as per its physical properties. Fluid mechanics deals with three aspects of the fluid:
static, kinematics, and dynamics aspects.




Northern Technical University

Engineering Technical College/ Mosul

Department of Power Mechanics Techniques Engineering

MODULE DESCRIPTION FORM
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Module Information
:\.gu\Jﬂ\ 3alall QLA‘,&M

Module Title Mechanical Drawing Module Delivery
Module Type Core O Theory
Module Code PM202 tzgture
ECTS Credits 4 O Tutorial

O Practical
SWL (hr/sem) 100 O 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
%(gtegtific Committee Approval 01/06/2025 \Nlﬁﬁik?:r 3.0

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

Prerequisite module None Semester

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
40L5 Y il ginall g alail) il g A all salall Calaa]

1. Understand the fundamental principles of technical drawing.
2. Interpret and create 2D mechanical drawings using standard projection
methods (e.g., orthographic and isometric projections).

Module Objectives 3. Apply proper dimensioning, tolerancing, and annotation techniques in
Al Al Balall Calaa mechanical drawings.
4. ldentify and use common drawing symbols, conventions, and standards
(e.g., 1SO, ANSI).

5. Develop basic skills in using Computer-Aided Design (CAD) software
for mechanical drafting.
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6. Analyze and visualize mechanical components and assemblies through
detailed technical drawings.

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

1. Recognize the fundamentals and principles of mechanical engineering

drawing.

List the technical terms associated with mechanical drawing.

3. Summarize different projection methods such as orthographic and
isometric projections.

N

Module Learning 4. Discuss the importance and role of dimensions and tolerances in
Outcomes mechanical drawings.

5. Describe the use of symbols and standard conventions in technical
L)l salall aladll il j3e drawing.

6. Define accurate measurement and annotation techniques in drawings.

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.

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.
Indicative Contents o Standard annotation practices in drawings.
S o 4. Drawing Conventions and Symbols:
LY s o Line types, title blocks, and borders.
o Common mechanical drawing symbols (e.g., threads, holes,
surface finishes).
o Standards in mechanical drawing (ISO, 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.
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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

anlaill g alaill laasi) il

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) 63 Structured SWL (h/w) 4
Jaadl) A Ul i) ol ) Jasll e saud calldall aliiall sl 5l Qe

Unstructured SWL (h/sem) 37 Unstructured SWL (h/w) )
Juadl) JA Ul alaiid) yae ool Al Jaal) e sand Calldall alaiiall pue o Hall Jaal)

Total SWL (h/sem)
Jaadl) J3a Callall IS ol al) Jaal)

100

Module Evaluation
ds) ) saldll PutLY

Relevant Learnin
Time/Number | Weight (Marks) | Week Due s
Outcome
. Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative .
Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment - .
Projects / Lab. 1 10% (10) Continuous | All
Summative Midterm Exam 2hr 20% (20) 7 LO #1-#7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
gkl = Y zleiall

Material Covered

Week 1 Introduction, Simplifications, Conventions and Symbols
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e Screw threads, forms of screw thread, international metric threads (1SO screw), Common types of
ee
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
wjﬂ\} (-J:CJ\ JJLLAA
Text Available in the Library?

Required Texts Yes

Recommended Texts No

Websites

Grading Scheme
Gila )l blads
Group Grade pal) Marks % | Definition
A - Excellent Dl 90 - 100 Outstanding Performance
Success B - Very Good EENRYEN 80 -89 Above average with some errors
Group C - Good W 70-79 Sound work with notable errors
(50 - 100) D - Satisfactory Lo sia 60 - 69 Fair but with major shortcomings
E - Sufficient Jsie 50 - 59 Work meets minimum criteria

Fail Group FX - Fail (Aadlaall 28) ol , | (45-49) More work required but credit awarded
(0 -49) F — Fail el (0-44) Considerable amount of work required
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Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.

Code Course/Module Title ECTS Semester
PM 100 Engineering Drawing 4 3
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
0 4 63 37
Description

The Mechanical Drawing module covers fundamental technical drawing principles, orthographic and
isometric projections, dimensioning and tolerancing, standard symbols and conventions (ISO, ANSI), and
basic Computer-Aided Design (CAD) operations. Its indicative content includes screw threads, fasteners,
keys, riveted joints, welding symbols, pulleys, gear classifications (spur, bevel, helical, worm), gearboxes,
and assembly drawings of mechanical units such as a vice. The main advantages are that students gain the
ability to interpret and create accurate 2D mechanical drawings, apply proper dimensioning and
annotation techniques, visualize complex mechanical components and assemblies, and develop essential
CAD skills—all of which are critical for success in various engineering industries like manufacturing,
automotive, and machine design.
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MODULE DESCRIPTION FORM
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Module Information
Z\_,_“,\Jj\ 3alall QLA}L;A

Module Title English Language Module Delivery
Module Type Basic Theory
Module Code NTU201 Lecture
OLab
ECTS Credits 2 O Tutorial
O Practical
SWL (hr/sem) 50 00 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
SDC(,J:?:U]C'C SR L SRR 01/06/2025 Version Number | 3.0
Relation with other Modules
6 AY) gl ) ol gall ae A8
Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
AL Y Oy sinall g alail) il g Al jall salall Calaal

1. Develop Core Language Skills
o Improve listening skills to understand real-life conversations
and everyday dialogues.
Module Objectives o Enhance speaking skills through practice and interaction in
various communicative situations.
o Strengthen reading skills to comprehend and analyze
intermediate-level texts.
o Build writing skills to produce clear and accurate short
paragraphs, letters, and essays.
2. Expand Vocabulary:

Jaud Al salal) alaal
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o Learn and use new words and expressions related to topics such
as work, travel, relationships, technology, and health.
3. Master Grammar:
o Review and apply key grammar structures including verb tenses
(past, present, future), auxiliary verbs, conditionals, and modal
verbs.
4. Improve Pronunciation:
o Practice accurate pronunciation, stress, and intonation to
enhance spoken communication.
5. Develop Communication Skills and Confidence:
o Encourage students to use English confidently in real-life
contexts through interactive tasks and group discussions.
6. Enhance Cultural Awareness:
o Explore aspects of English-speaking cultures and global
perspectives through reading and listening materials.

By the end of this course, students will be able to:
1. Listening:
a. Understand the main ideas and specific details in conversations,
interviews, and short talks on familiar topics.
2. Speaking:
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.
Module Learning 4. Writing:
Outcomes 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.

Al Hall 3alall aladl) s j3a
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8. Recognize the applications of mechanical drawing in various
engineering industries.

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
Indicative Contents 4. Speakir;g:_ ; Gscuse
C g N e o Pair and group discussions
LN s 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 0O O o o

Learning and Teaching Strategies

axlail) (QL.'.'J\ Glaad) yi

Task-based & cyclical: Each week, complete one real-world project (e.g., plan a trip,

SEEeEe write a work email, give a health talk). For that project, cycle through all skills: read a
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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) )
Juadl) JOA lUall daiidl) ol jall Jaall e sand calldall alaiiall ol 5all Jaall

Unstructured SWL (h/sem) 18 Unstructured SWL (h/w) 1
daadl) P Qllall Jdaiiad) pe ool jall Jaall e sand calldall aliiiall yue ol ) Jaal)

Total SWL (h/sem)

Jodll JI U ISl 5l Jas >0

Module Evaluation
@u\)ﬂ\ saldll e.z;tsﬁ

Time/Number | Weight (Marks) | Week Due Relevant Learning
Outcome

Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Classwork 2 10% (10) Continuous | All

Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
@bl e pul) el

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
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T Future forms (going to, will), Future Continuous The weather Travelling around using public
ee
transport

Week 9 Questions with like Describing food, towns, places Signs and sounds, Saying sorry, thanks

il Present Perfect versus Past Simple, Present Perfect Continuous Literal information, Phrasal verbs
ee
Taking a telephone message, Talking about a loan

S First Conditional, Second Conditional Adverbs and adjectives, Words good and well Making
ee
suggestions, Shopping

Week 12 Modal verbs (probability), Modal verbs in the past Character adjectives Agreeing and disagreeing

e 12 Present Perfect Simple versus Continuous (focus on duration using for/since) Gerunds and Infinitives
ee
Emphasizing what you say

Week 14 | Indirect questions Verbs and nouns that go with sounds Informal/Formal English.

Learning and Teaching Resources
w‘)ﬂ\} ?Lﬂ\ JJLA.A

Text Available in the Library?
Required Texts New Headway Intermediate Yes
Recommended
Texts
Websites
Grading Scheme
Group Grade Jpasil) Marks % | Definition
A - Excellent Dkal 90-100 Outstanding Performance
B - Very Good EENFEES 80 - 89 Above average with some errors
(SSUOC?ngOC);rOUp C - Good 2 70-79 Sound work with notable errors
D - Satisfactory L gia 60 - 69 Fair but with major shortcomings
E - Sufficient Jssia 50 - 59 Work meets minimum criteria
Fail Group FX - Fail (Aadlaall 28) ol , | (45-49) More work required but credit awarded
(0-49) F — Fail el (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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Code Course/Module Title ECTS Semester
NTU201 English Language 2 3
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
2 0 32 18
Description

The English Language module covers essential content including grammar (tenses, modals, conditionals,
reported speech, passive voice), vocabulary (collocations, phrasal verbs, everyday topics like work, travel,
technology, and health), listening (dialogues and interviews), speaking (discussions, role-plays, and
presentations), reading (skimming, scanning, and identifying main ideas), writing (paragraphs, emails, and
letters), and cultural awareness. Its main advantages are that students develop strong core language skills for
real-life and academic contexts, gain confidence in spoken communication with improved pronunciation and
fluency, expand practical vocabulary, and enhance their understanding of English-speaking cultures—all of

which prepare them for effective interaction in diverse personal and professional settings.
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Module Information
fuu\)q]\ 3aldll &_|LA}SM

Module Title Strength of Materials Module Delivery
Module Type Core X Theory
Module Code PM 203 LI Lecture
X Lab

ECTS Credits 6 1 Tutorial
S T 150 O Practical

e O Seminar
Module Level 2 Semester of Delivery 4
Administering Department PM College | TEMO
Module . .

Leader 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 Version
Approval Date 01/06/2025 Number 3.0

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
A5 )W) S ginall 5 aladll il 5 Ayl all 3alall Cilaal

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

N_IOdl_Jle 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
salall ilaa) effects (strain).

ZENIR 3. To study shear force and bending moment diagrams with associated stresses.

4. To analyze strength, stiffness, and failure of engineering materials and structures.
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Module
Learning
Outcomes

aladl) il 3
Al yall salall

After completing this module, students will be able to:

Identify and calculate different types of stress and strain.
Interpret stress—strain relationships and material properties (E, yiel

d strength, etc.).

Analyze elastic behavior using Hooke’s law and modulus of elasticity.

Evaluate shear stress, bearing stress, and temperature stress.
Analyze thin-walled cylinders and pressure vessels.
Determine stresses in compound sections.

Construct and interpret shear force and bending moment diagrams.
Analyze torsion and combined stresses in mechanical components.

Indicative
Contents
A gisal)
anliy)

Indicative Contents for Strength of Materials

Introduction to Strength of Materials
Simple stress and strain
Stress—strain diagram

Shearing stress

Bearing stress

Thermal (temperature) stress
Thin-walled cylinders

Stress in compound sections

Shear force and bending moment in beams
Bending stress

Slope and deflection of beams
Torsion

Combined stresses

Learning and Teaching Strategies

aalal g alal) bl i

Strategies

Learning and Teaching Strategies

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)
e gl \OJHWMSMGA&\JJMM\

Structured SWL (h/sem) 63 Structured SWL (h/w) 4
daadll DA alldall alaiiall ol all Jasll Lo sl alUall alaiiall ol yall Jaall

Unstructured SWL (h/sem) 87 Unstructured SWL (h/w) 6
Jeaill I lUall alsiid) e ol ) Jaal) L sonsl Calldall aditiall jue oasl al Jaal
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Total SWL (h/sem) 150
Gt I3 lUal SSU il ) Jaall
Module Evaluation
Aol ) 30Lal) g
Time/Numbe Weight Relevant Learning
Week Due
r (Marks) Outcome
. LO1, LO2, LO3,
Quizzes 4 10% (10) 2,511 and 13
LO4
. . 3,5,7,8,10 and LO1, LO2, LO3,
Formative | Assignments 6 10% (10)
14 LO4, LO5, LO6
assessment .
Seminar 2 10% (10) 6 and 12 LO5, LO7, LO8
LO2, LO4, LO5,
Report 4 10% (10) 3,6,10,13
LO6
_ Midterm LO1, LO2, LO3,
Summative 2hr 10% (10) 8
Exam LO4, LO6, LO7
assessment :
Final Exam 3hr 50% (50) 16 All
100% (100
Total assessment
Marks)

Delivery Plan (Weekly Syllabus)
bl e sl zlgiall

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
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Delivery Plan (Weekly Lab. Syllabus)
Al e sl zlgid)
Material Covered
Week 1 Lab 1: Introduction to Mechanical Tests
Week 2 Lab 2: Tensile Test
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
wg)ﬂ\} (-Ja_ﬂ\ )ALAA

Text Available in the
Library?
. e Strength of Materials, By Andrew Pytel and Ferdinand
Required Texts L. Singer 4th edition. No
o A Textbook of Strength of Materials, by R. K. Rajput,
7t edition
Recommended 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/
Grading Scheme
Gl yall blada
Sl Grade paill ('}//(I) A Definition
A - Excellent Jbgial 90 - 100 | Outstanding Performance
SUCCesS B - Very Good las A 80 - 89 Above average with some errors
Group C - Good > 70-79 Sound work with notable errors
D - . . . .
50 - 100 ] Lo g -
( ) Satisfactory sia 60 - 69 | Fair but with major shortcomings
E - Sufficient Jsie 50 - 59 Work meets minimum criteria
. . . More work required but credit
- Aallzall l -
Fail Group FX - Fail S ) el | (45-49) awarded
(0-49) F — Fail s (0-44) Cons_lderable amount of work
required
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Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for
example a mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University
has a policy NOT to condone "near-pass fails” so the only adjustment to marks awarded by the original
marker(s) will be the automatic rounding outlined above.

Code Course/Module Title ECTS Semester
PM 203 Strength of Materials 6 4
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
2 2 63 87

Strength of Materials is a core engineering course that studies how solid bodies behave under various types
of loads and forces. It introduces fundamental concepts of stress, strain, and deformation, enabling students
to understand how materials respond to tension, compression, shear, torsion, and bending. The course
examines stress—strain relationships, Hooke’s law, and material properties such as elasticity and yield
strength. It also covers practical topics including thermal stresses, thin-walled pressure vessels, compound
sections, and structural elements like beams. Students learn to construct and interpret shear force and bending
moment diagrams, analyze bending stresses, and evaluate deflection and torsional effects. Emphasis is
placed on both theoretical understanding and problem-solving skills for real engineering applications. By
the end of the course, students can assess the strength, stability, and safety of mechanical and structural

components, forming an essential foundation for design courses and professional engineering practice.
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MODULE DESCRIPTION FORM
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Module Information
:\.gu\Jﬂ\ 3alall QLA‘,&M

Module Title Engineering Materials Module Delivery
Module Type Core Theory

O Lecture
Module Code PM 204 Lab
ECTS Credits 8 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
Sctentific Committee Approval | 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
4L5 Y1 il ginall g aleil) il g Al all salall Calaaf

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

Module Objectives strength, hardness, elasticity, conductivity, thermal expansion, and corrosion
A o) Balal) slaal 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.
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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.

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.

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

Module Learning regarding material selection for various engineering designs and applications.

Outcomes 3. Material Processing and Manufacturing: Students should acquire knowledge
of different material processing and manufacturing techniques, including

Al Hal) salall aladl) s e 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
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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 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
Polyethylene Terephthalate (PET): Ethylene Glycol, Terephthalic Acid
3. Ceramics:
e Traditional Ceramics: Clay, Feldspar, Silica, Alumina
e Advanced Ceramics: Zirconia, Silicon Carbide, Aluminum Nitride,

Indicative Contents Boron Nitride
Aald Yl siall 4. Composites:
e Fiber Reinforced Composites: Glass fibers, Carbon fibers, Aramid
fibers

e Matrix Materials: Epoxy resins, Polyester resins, Thermoplastics
5. Semiconductors:
e Silicon: Pure silicon with small amounts of impurities (dopants) like
Boron or Phosphorus
6. Concrete:
e Cement: Portland cement (mainly composed of Calcium, Silicon,
Aluminum, Iron)
e Aggregates: Crushed stone, Sand, Gravel
7. Wood:
e Cellulose: Main constituent of wood
e Lignin: Provides rigidity and strength to wood
8. Glass:
e Silica: Main component of glass




Northern Technical University

Engineering Technical College/ Mosul

Department of Power Mechanics Techniques Engineering

NORTHERN TECHNICAL UNIVERSITY

e Various additives: Sodium carbonate, Calcium oxide, Aluminum
oxide, etc.

Learning and Teaching Strategies

el g alall Cllinl i

1. 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.

2. 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.

3. 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.

4. 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.

Strategies 5. 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.

6. 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.

7. 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.

8. 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.
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9. Scaffolded Learning: Break down complex concepts into smaller, more
manageable 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
Jaadl) DA QU adaid) ol jall Jasl) e sand alldall alaiiall ol 5all Jaall

Unstructured SWL (h/sem) 87 Unstructured SWL (h/w) 5
Juadl) JOA AUl adaind) jee ool Al Jaal) e sad calldall alsinall yue ol Hall Jaal)

Total SWL (h/sem)

Juadl) J3a Ul S syl Jaal 150

Module Evaluation
Al all Balall g

Time/Number | Weight (Marks) | Week Due SEIETE LSS
Outcome

Quizzes 2 10% (10) 2012 and || 541, #3, and 46
Formative |\ ssignments 2 10% (10) 13,5, and | 545 44 and #5, #7
assessment 9,15

Projects / Lab. 1 10% (10) Continuous | All

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

Delivery Plan (Weekly Syllabus)
@b e pul) el

Material Covered

Introduction to Engineering Materials:

e Importance of materials in engineering.
Week 1 o Classification and properties of materials.

e Structure of materials: atomic, crystalline, and non-crystalline materials.
FCC, BCC, CPH structures.
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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 o Pha_sg gqui_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:
e Polymer structure and properties.
Week 14 e Polymerization techniques.
e Thermoplastics and thermosetting polymers.
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)
DAl e g gl
Material Covered
Week 1 Lab 1: Introduction to Mechanical Tests.
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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
ngﬂ\j ?L_\S\ JJLAA

Available in the
Ve Library?
1. "Materials Science and Engineering: An Introduction™ by
Required Texts William D. Callister Jr. and David G. Rethwisch. Yes

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

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

Recommended 3. "Fundamentals of Materials Science and Engineering" by
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.

3.

Grading Scheme
Cila all lads

Group Grade pl) Marks % | Definition

A - Excellent Dkal 90 - 100 Outstanding Performance
Success B - Very Good las s 80 - 89 Above average with some errors
Group C - Good W 70-79 Sound work with notable errors
(50 - 100) D - Satisfactory Lo sia 60 - 69 Fair but with major shortcomings

E - Sufficient Jsie 50 -59 Work meets minimum criteria
Fail Group FX - Fail (Aadlaall 28) ol y | (45-49) More work required but credit awarded
(0-49) F — Fail Gl (0-44) Considerable amount of work required
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Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.

Code Course/Module Title ECTS Semester
PM 204 Engineering Materials 6 4
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
2 2 63 87
Description

The Engineering Materials module covers the internal structure of materials (atomic arrangements, crystal
structures like FCC, BCC, and CPH, atomic bonds, and crystalline defects), phase diagrams and
transformations, mechanical properties (stress-strain, elasticity, plasticity, hardness, toughness, creep,
fatigue), metals and alloys (ferrous and non-ferrous, strengthening mechanisms, corrosion), iron-making and
steel-making, iron-iron carbide diagram, types of steels, ceramics, polymers, composites, nhanomaterials,
biomaterials, and material selection criteria. Practical lab work includes impact testing, fatigue testing,
microscopic examination, heat treatments, surface hardening, and microstructure analysis of stainless steel
and cast iron. The main advantages are that students gain a comprehensive understanding of material
properties and behavior, learn to select appropriate materials for engineering applications, understand
processing and manufacturing techniques, develop failure analysis skills, gain hands-on testing experience,
and consider sustainability and environmental impact—essential for careers in mechanical, civil, aerospace,
and manufacturing engineering.
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MODULE DESCRIPTION FORM

A Al Balal) Ciia g C{}“

Module Information

Module Title Thermodynamics Module Delivery
Module Type Core X Theory
Module Code PM 205 O Lecture
ECTS Credit 7 Ol Lab

redits Tutorial
SWL (hr/sem) 175 O Practical

O Seminar
Module Level 2 Semester of Deliver 4
Administering Department PM College TEMO
ypere Anwar Ahmed Yousif e-mail anawarayousif@ntu.edu.iq
Leader U
Module Leader’s Acad. Title | lecturer MOdl.”.e L(_eader S MSc.
Qualification

Module Tutor e-mail
Peer Reviewer Name Dr. Ammar Hassan | e-mail ammarsuhail@ntu.edu.iq
Scientific Committee Version
Approval Date 01/06/2023 Number 10

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.

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

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.
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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.

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

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

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.

NS

o

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.
Indicative Contents | Students will spend significant time understanding and analyzing pressure in
different contexts.. [10 hrs]

Specific Heat at Constant Pressure and VVolume: 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:
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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 tutorials, and the inclusion of various types of simple experiments.

Strategies 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
Total SWL (h/sem) 175
Jeaill JMA lUall KU sl jal) el
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Module Evaluation
Relevant Learnin
Time/Number | Weight (Marks) | Week Due J
Outcome
i 3,5,8and | LO#1,#2,#5,and
Quizzes 4 10% (10)
11 #8
Formative | Assignments 3 10% (10) 4,9and 12 | LO #3, #4, #6, #9
assessment | Projects/ .
10 20% (20) Continuous | All
Lab.
Report
. Midterm
Summative 2hr 10% (10) 7 LO #1 - #7
Exam
assessment :
Final Exam 3hr 50% (50) 16 All
100% (100
Total assessment
Marks)

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
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Delivery Plan (Weekly Lab. Syllabus)

il e sl zlgid)
Material Covered
Week 1 Lab 1: Introduction to Laboratory Safety and Equipment
Week 2 Lab 2: Measurement of Temperature and Heat Transfer; Calibration, Determination of
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
u.ni)lﬂ\} (Aa_'m JJLAAA
Available in the
Text .
Library?
Required 1. "Thermodynamics: An Engineering Approach” by Yunus A. No
Texts Cengel and Michael A. Boles
1. "Fundamentals of Engineering Thermodynamics™ by Michael
Recomme J. Moran, Howard N. Shapiro, Daisie D. Boettner, and
nded Margaret B Bailey _ o _ No
2. "Introduction to Chemical Engineering Thermodynamics" by
Texts 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)
Grading Scheme
I Grade Jpaatl) 2//:) e Definition
A - Excellent Db 90 - 100 | Outstanding Performance
Success B - Ver
Group Good y las 2 80 -89 Above average with some errors
50 - 100 -
( ) C - Good s 70-79 Sound work with notable errors



https://www.khanacademy.org/science/physics/thermodynamics
https://ocw.mit.edu/courses/chemistry/5-60-thermodynamics-kinetics-spring-2008/
https://www.engineeringtoolbox.com/thermodynamics-d_28.html

Northern Technical University

Engineering Technical College/ Mosul

§ y

Department of Power Mechanics Techniques Engineering suiai tpiasns

NORTHERN TECHNICAL UNIVERSITY

D- . . . :
Satisfactory 5 60 - 69 Fair but with major shortcomings
E - Sufficient Jsie 50 - 59 Work meets minimum criteria
. . . More work required but credit
_ dalladl a8) Cal -
Fail Group FX - Fail S ) =l | (45-49) awarded
(0-49) E _ Eail el (0-44) Cons_lderable amount of work
required

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

Code Course/Module Title ECTS Semester
PM 205 Thermodynamics 7 4
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
4 4 123 52
Description

Thermodynamics is a branch of physics that deals with the study of energy and its transformations in various
systems. It focuses on understanding the behavior of heat, work, and energy flow. Thermodynamics
encompasses fundamental principles such as the laws of thermodynamics, which describe the relationships
between energy, heat, and work. It explores concepts like temperature, pressure, entropy, and equilibrium.
Thermodynamic principles find applications in various fields, including engineering, chemistry, and
environmental science. By analyzing thermodynamic processes and systems, scientists and engineers can
optimize energy utilization, design efficient engines and power plants, and understand the behavior of
substances under different conditions.
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MODULE DESCRIPTION FORM
a5l oLl G g 23 53

Module Information

Module Title Electrical Machines Module Delivery
Module Type Basic Theory
Module Code PM 206 O Lecture

. Tutorial
ECTS Credits 6

X 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.
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They will be proficient in applying this knowledge to analyze and solve basic
electrical circuits.

2. 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
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

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.

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.
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Student Workload (SWL)

Structured SWL (h/sem) 63 Structured SWL (h/w) 4
Juadl) VA Gllall Alsiial) pad jal) Jaal) L gl callall AB3T0aY) ol ) Jaad)
Unstructured SWL (h/sem) 87 Unstructured SWL (h/w) 5
Juall) JOA Qullall Aliiial) p& ol Al Jaadl) Lo gansl llall alitial) p& ol Al Jaad)

Total SWL (h/sem)

Suail) A ULl IS el ) Jas) 150
Module Evaluation
Time/Number (Y\V/gﬂ?sg Week Due Rele\glrjl;[clarefgnmg
Quizzes 2 10% (10) 5and 10 LO #land #2
. Assighments 2 5% (5) 2and 12 LO #2 and #3
Formative Projects / )
assessment Lab. 6 15% (15) Continuous | LO #1 and #3
Report 1 10% (10) 13 LO#3
Summative [Midterm Exam 2hr. 10% (10) 7 LO #1 - #2
assessment | Final Exam 2hr. 50% (50) 16 All
100% (100
Total assessment Marks)
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
Week 5 | Speed-torgue 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
3-phase induction motor, construction, synch. Speed, slip. line current, line voltage, phase
Week 11
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
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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 | Lab9: 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

Text Library?
1. "Electric ~ Machinery and  Power  System
. Fundamentals" by Stephen J. Chapman
Rzl Teds 2. "Principles of Electric Machines and Power
Electronics"” by P.C. Sen
1. "Electrical Wiring Residential" by Ray C. Mullin and
Recommended Phil Simmons
Texts 2. "Electrical Safety Handbook" by John Cadick, Mary
Capelli - Schellpfeffer, and Dennis Neitzel
Websites (www.allabqutcwcuns.com)
(www.electrical4u.com)
Grading Scheme
QL%J.L“ Jahi,
e Grade il Mff‘/(';ks Definition
A - Excellent Jiial 90 - 100 Outstanding Performance
SUGCesS B - Very Good s 80 - 89 Above average with some errors
Group C - Good L 70-79 Sound work with notable errors
D- . . . .
50 - 100 _ b g -
( ) Satisfactory e 60-69 | Fair but with major shortcomings
E - Sufficient Jaba 50 - 59 Work meets minimum criteria
Fail Group . . " More work required but credit
- Aadlaal) ) -
(0 - 49) FX - Fail (= 8) il y | (45-49) awarded



http://www.allaboutcircuits.com/
http://www.electrical4u.com/
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Considerable amount of work

F - Fail g (0-44) required

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

Code Course/Module Title ECTS Semester
PM 206 Electrical Machines 6 4
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
2 2 63 87
Description

The Electrical Machines module covers DC motors (construction, types, back EMF, speed control, torque
characteristics, starting methods), DC generators, single-phase induction motors (split-phase, capacitor-
start, shaded-pole), three-phase induction motors (construction, synchronous speed, slip, starting methods
like star-delta, and frequency control), transformers, and control components such as contactors, relays,
timers, and thermal overloads. Practical lab work includes wiring diagrams, relay testing, compressor start-
up, rotor voltage control, frequency control, slip power control, dismantling motors, and fault analysis. The
main advantages are that students gain a comprehensive understanding of electrical circuit theory (voltage,
current, resistance, power), learn to analyze and maintain electrical machines, develop hands-on
troubleshooting skills, and build a foundation in power generation, transmission, and distribution—
essential for careers in electrical engineering, industrial automation, and power systems.
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MODULE DESCRIPTION FORM

A Al Balal) Ciia g G:\J.As

Module Information
4:\“‘)..\” saldll C'_iLA)XM

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

ECTS Credits 3 1 Tutorial
SWL (hr/sem) 75 g zrac.tical

eminar
Module Level 2 Semester of Deliver 4
Administering Department PM College | TEMO
“ﬂzggéer 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
Sonntc Commite ovonozs |\

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

Prerequisite module None Semester
Co-requisites module | None Semester

Module Aims, Learning Outcomes and Indicative Contents
A5 )W) S ginall 5 aladll il 5 Dyl all 3alall il

Module The goal of teaching the subject of communications is to provide students with a
Objectives | fundamental understanding of how information is transmitted and received over various
media. It aims to:

salall Calaa 1. Introduce basic concepts such as signals, modulation, bandwidth, and noise.

2. Explain communication systems, including analog and digital transmission.

3. Develop problem-solving skills in analyzing and designing communication circuits
and systems.

dal )
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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.
Explain the components and processes of effective communication.
2. Apply Verbal and Non-verbal Communication Skills:
Demonstrate effective speaking, listening, and presentation techniques.
Interpret and use body language, tone, and other non-verbal cues appropriately.
3. Communicate Effectively in Various Contexts:
Module Adapt communication styles to suit academic, professional, and intercultural
Learning settings.
Outcomes Collaborate and communicate efficiently within teams and group environments
4. Utilize Modern Communication Technologies:
L) el Use digital tools (e.g., email, social media, video conferencing) for clear and
= professional communication.
Al 3ol 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.

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?

Indicative Types of networks (LAN, WAN, MAN)
Contents Network components (modem, router, switch)
Learn about the OSI Model and TCP/IP Model and their layers.
Aala Y b siaall 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:
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Learning and Teaching Strategies

a5 ol ilin il i

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.
Strategies 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)

Structured SWL (h/sem) 63 Structured SWL (h/w) 4
daadl) A Qllall alaiaall ol jall Jasl) Lo sl allall alaiiall ol jall Jaall
Unstructured SWL (h/sem) 19 Unstructured SWL (h/w) !
Jeadll I lUall alaiidl ye ol ) Jasl) L sansl Calldall diiall jue asl ol Jaal
Total SWL (h/sem) 25
Jual) A Clall IS ) 5l Jasl)
Module Evaluation
KAM\JJ]‘ salall (.\:uﬂ
Time/Numbe Relevant Learnin
Weight (Marks) | Week Due :
r Outcome
. LO #1, #2,#4 #5 and
Quizzes 3 10% (10) 3,8and 12 46
. . 2,5,10 and
Formative | Assignments 4 10% (10) 14 LO #1, #4,#5 and #6
assessment .
) Continuou
Projects / Lab. 3 20% (20) . All
Report
. Midterm

Summative 2hr 10% (10) 7 LO#1-#3

Exam
assessment :

Final Exam 3hr 50% (50) 16 All

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

bl e gl Zlgiall
Material Covered
Week 1 Security and Networking: What is a network? Types of networks. Basic network components.
Network Security Basics. Understanding network threats. Network Troubleshooting
Week 2 E-Commerce: Concepts of Electronic banking services this include online banking: ATM and
debit card services, Phone banking. SMS banking, electronic alert, Mobile banking
Computer Troubleshooting: Identifying and solving common hardware and software problems
Week 3 &4 | 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, Challenges
Week 5&6 ; . .
and Ethical Considerations
Week 7& . e . . . . .
8& 9 Al in Our Daily Lives: Al in smartphones and virtual assistants like Siri or Google 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
sl g alxill jalias
Available in the
Text i
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 1. Graham Brown, David Watson, "Cambridge IGCSE Yes
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).



https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Mr.+Kevin+P+Hare&text=Mr.+Kevin+P+Hare&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Pindar+Van+Arman&text=Pindar+Van+Arman&sort=relevancerank&search-alias=books
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Recommended MICROSOFT ACCESS, EXCEL & POWER BI FOR
No
Texts BEGINNERS & POWER USERS, Tech Demystified
Websites https://www.just.edu.jo/~mqgais/CIS99/PDF/Ch.01_Introduction_%20to_computers.pdf
Grading Scheme
Group Grade il oA2TS | Definition
A - Excellent Dlal 90 - 100 | Qutstanding Performance
B - Very las 2 80 -89 Above average with some errors
Success Good
Group C - Good i 70-79 Sound work with notable errors
(50 - 100) D - . . . . :
L -
Satisfactory e 60 - 69 Fair but with major shortcomings
E - Sufficient J s 50 - 59 Work meets minimum criteria
. . . More work required but credit
- PPN ol -
Fail Group FX - Fail S ¥) el | (45-49) awarded
(0-49) F _ Fail —p (0-44) Cons_,lderable amount of work
required

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

Code Course/Module Title ECTS Semester
NTU 101 COMPUTER 3 4
PRINCIPLES
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 2 63 12
Description

This course provides a comprehensive introduction to computer networking. Students will learn the
fundamental concepts, protocols, and technologies that form the basis of modern communication networks,
including the Internet. Topics include network models (such as the OSI and TCP/IP models), IP addressing
and subnetting, data transmission, routing and switching, network devices, wireless networking, and
network security basics. The course combines theoretical knowledge with hands-on practice through labs
and simulations, preparing students to design, configure, and troubleshoot basic network systems.



https://www.amazon.com/dp/B09732RXNW?tag=uuid10-20
https://www.amazon.com/dp/B09732RXNW?tag=uuid10-20
https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Tech+Demystified&text=Tech+Demystified&sort=relevancerank&search-alias=books
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Jishall 150 5 cAaliaal) Ay salll Cadlu) (A5 a5 e gacail) sy Audaill g o83 i o
Aasliall 4 5y il
Ayl Aol aladily 4880 5 dalaie 46y yhay HISEY) (e el g g LuliS Jladl) Jual gl o
Aeaiidll

Al ac) il o 58 5 ae cadi il Gledle 5 oY) 2ol Bdral po -
Bl 4 il Cadlul) S yall Alaadl (oS ALl asiid) aill -

Asleall Lgilinai s A8 jall jall iy pa s daally Jeelidll -

LYl g ¢ Slaall 63 laial) cagaiill iy 223 -

Aas 1) 536 5 Gl eVl Ae i Ay oY) g danlSY ALK -

Aaiial) Ay alll UadY) smmai s iy ylaY) s Al a geaill Jidad -

Balall ddle daal je pe JalSie JLlas 5 canalST i S il ae g g pdie -

Aald Y @l giaall

aabill 5 aleill il il

A2 bl 7 55 e DY) g oyl 5 gaill A dasiall ac ) gal) apai; Ay i) ) palaal) 1
Y1 il
Al A LY 5 e U ) Ldlie 5 ¢y oY) 5 A a peaill Julas: ddual) ciliBlall 2
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Module Information

Module Title Machine Design Module Delivery
Module Type Core Theory
Module Code PM 300 tzgture
ECTS Credits 6 O Tutorial

O Practical
SWL (hr/sem) 150 O Seminar
Module Level 3 Semester of Delivery 5
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
%c(’::tific LM AFIOE. 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.
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Module Learning
Outcomes

1)

2)

3)

4)

5)

6)

7)

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

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

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

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

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

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

Communicate design solutions effectively through technical documentation and
presentations.

Indicative Contents

1)

2)

3)

4)

5)

6)

7)

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

9) 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

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

2) Interactive Discussions: Guided class discussions to promote critical thinking,
clarify concepts, and connect theory with practical engineering challenges.

3) Problem-Solving Sessions: Structured in-class exercises where students analyze
and design machine elements, reinforcing analytical and mathematical skills.

4) Laboratory and Workshop Practice: Hands-on activities involving mechanical
testing, part measurements, CAD modeling, and simulation using tools such as
SolidWorks or ANSYS.

Strategies 5) 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.

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

7) Case Studies: Examination of real mechanical failures or industrial designs to
enhance understanding of safety, reliability, and engineering decision-making.

8) E-Learning Resources: Use of digital platforms, instructional videos, and
simulation tools to support independent learning and reinforce lecture material.

9) 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
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Module Evaluation

Time/Number | Weight (Marks) | Week Due Relevant Learning
Outcome

Quizzes 3 10% (10) 3and 12 LO #1, #2 and #10, #11
Formative Assignments - 5% (5) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 5 10% (10) Continuous | All

Report
Summative Midterm Exam 3hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

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
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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
wJAﬂ\_g ?Lﬂ‘ JJLLAA

Text Available in the Library?
1) Machine Design: An Integrated Approach — Robert L.
Norton (balanced between theory, examples, and CAD
. use)
Required Texts ) . . No
2) Mechanical Design of Machine Elements and
Machines — Jack A. Collins, Henry R. Busbhy, 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.
Texts Budynas & J. Nisbett No
3) Design of Machine Elements — V.B. Bhandari
4) Machine Design Fundamentals — J.E. Shigley
Websites https://www.machinedesign.com/?utm_source=chatgpt.com
Grading Scheme
Group Grade gl Marks % | Definition
A — Excellent kel 90 - 100 Outstanding Performance
B - Very Good las s 80 -89 Above average with some errors
Success Group .
(50 - 100) C - Good 2 70-79 Sound work with notable errors
D- ) . . .
L g -
Satisfactory e 60 - 69 Fair but with major shortcomings
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E - Sufficient Jsia 50 - 59 Work meets minimum criteria
Fail Group FX - Fail (Aalladll 28) sl ;| (45-49) More work required but credit awarded
(0-49) F - Fail Gl (0-44) Considerable amount of work required

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

Code Course/Module Title ECTS Semester
PM 300 Machine design 6 6
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 2 63 87
Description

This course introduces students to the principles and methods of mechanical design with a focus on components
commonly used in energy and refrigeration systems. It covers the analysis of stresses, material behavior, and design
criteria necessary for ensuring safety, reliability, and efficiency in mechanical elements. Students learn to design
machine components such as shafts, fasteners, springs, bearings, and power transmission elements under various
loading conditions. The course integrates theoretical understanding with practical skills through laboratory work,
engineering drawings, computer-aided modeling, and simulation tools. Emphasis is placed on applying engineering
judgment, selecting appropriate materials, and developing solutions to real mechanical problems encountered in
compressors, fans, pumps, and other cooling and power devices. Through design projects and hands-on exercises,
students gain the competencies required to analyze, model, and evaluate machine components in modern engineering
applications.
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MODULE DESCRIPTION FORM
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Module Information
gu\)ql\ saldll C'_iLA)XM

Module Title Engineering Analysis Module Delivery
Module Type Basic X Theory
Module Code PM 301 L Lecture
O Lab
ECTS Credits 6 X Tutorial
O Practical
SWL (hr/sem) 150 00 Seminar
Module Level 3 Semester of Delivery 5
Administering Department PM College TEMO
Module . i i . :
L eader 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-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
AV Ll ) 3l sall pe 38Dl

Prerequisite module None Semester

Co-requisites module | None Semester

Module Aims, Learning Outcomes and Indicative Contents

A5 )W) S ginall 5 aladll il 5 Dyl jall 3alall il

Module 1. Understand the basic principles of engineering analysis and technologies.
Objectives | 5 | oarn about the applications of Engineering Analysis.
palall Calaal

il 3. Understand the current challenges in engineering Analysis.
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1. Develop the student's ability to work on the performance of the duties and delivered

Module
Learnin on schedule.
Outcomgs 2. How to solve the problem in Sport’s statistical analysis and find the solution with
RN various methods.
i, . 3. Acquiring knowledge about using many methods to evaluate difficult algebraic
4.,}..»\)3” aJLAﬂ

equations.

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

2. Translating a physical system into a mathematical model.

3. Equations governing the system’s behavior, such as Newton’s laws of motion,

Fourier’s heat transfer laws, or Maxwell’s equations.

4. Evaluation of how changes in parameters affect the overall system performance.
Indicative 5. Comparison of model predictions with theoretical, empirical, or experimental results
Contents to ensure validity.

aaliY Shisisdll | 6. An evaluation of the results in relation to the design objectives and requirements.

7. 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.

Learning and Teaching Strategies

aslail] 5 alal) il i

1. Detailed explanation of the scientific material.
Strategies 2. Students’ participation in solving mathematical problems during the class lecture time.
3. Discussion and dialogue about vocabulary related to the topic.

Student Workload (SWL)
e gaul \OJQW%\]M‘;&UJ‘M‘

Structured SWL (h/sem) 48 Structured SWL (h/w) 3
Jadl) PO Ul adatidl) il Al Jaad) Le saud (alldall alaiial) ol Al Jaad)

Unstructured SWL (h/sem) 59 Unstructured SWL (h/w) 3
el A lUall alaiial) pue sl ) Jaal) L sansd lUdall il e asl )l Jaal

Total SWL (h/sem)

Jadl) JSA Q] SNl ) sl 100
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Module Evaluation

A Hal) Balal) avsss
Weight Relevant Learnin
Time/Number g Week Due g
(Marks) Outcome
. 3,57,9
Quizzes 5 10% (10) LO#1, LO#2 and LO#3
and 13
- 2’ 4’ 6’ 8’
. Assignments 5 10% (10) LO#1, LO#2 and LO#3
Formative and 10
assessment ) 3,5,7,9
Seminars 5 10% (10) LO#1, LO#2 and LO#3
and 13
2! 4! 6! 8!
Reports 5 10% (10) LO#1, LO#2 and LO#3
and 10
_ Midterm ohr 10% (10) all
Summative | gyam 0
assessment - T
Final Exam 3hr 50% (50) a
100%
Total assessment
(100 Marks)

Delivery Plan (Weekly Syllabus)
@bl e pul) el

Week Material Covered

Linear and Non-Linear Equations, System of Linear Equations, Classification of linear

Week 1
systems

Week 2 | Methods for solution linear systems (Gaussian, Gauss-Jordan Elimination)

Quiz

Week 3 - -
Methods for solution non-linear systems.
Weel 4 Applications of Linear and Non-linear systems (Fitting polynomials, Network Analysis,
ee Kirchhoff ’s Laws, Heat Flow).
Quiz
Week 5

Fourier Series (Periodic Functions, Sketching a Periodic Function)

Week 6 Even and Odd Functions.

Week 7 | Quiz
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Determination of Fourier Coefficients (Euler’s Formulae).
Week 8 | Determination of Fourier Coefficients.
uiz
Week 9 Q :
Laplace Transform, Properties of Laplace Transform.
Week 10 | The Inverse Laplace Transform.
Week 11 | Midterm exam
Applications of Laplace Transform (Solving 1% Differential Equations using Laplace
Week 12
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
wjﬂ\} (-JJ\ JJLLAA

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 http_s://wva.coursera.org / browse / physical-science-and-engineering / electrical
engineering
Grading Scheme
QIQJAS\ bhia
Group Grade sl Marks % Definition

Success Group A - Excellent Jbial 90 -100 | Outstanding Performance
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(50 - 100) B - Very Good N 80— 89 Above average with some
errors
C - Good e 20 - 79 Sound work with notable
errors
. . Fair but with major
- Lo _
D - Satisfactory e 60 - 69 shortcomings
E - Sufficient Jsie 50 -59 V\/_ork_ meets minimum
criteria
: sl More work required but credit
Fail Group FX - Fal Gz | P79 anarded
0-49 '
(0-49) E _ Eail "y 0_44 | Considerable amount of work
required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark. For
example, a mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54.
The University has a policy NOT to condone "near-pass fails"; therefore, the only adjustment to marks

awarded by the original marker(s) will be the automatic rounding outlined above.

Code Course/Module Title ECTS Semester
PM 301 Engineering Analysis 4 5
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
3 0 48 52
Description

The Engineering Analysis module covers linear and non-linear equations, systems of linear equations,
solution methods (Gaussian and Gauss-Jordan elimination), applications such as polynomial fitting, network
analysis, Kirchhoff's laws, and heat flow, Fourier series (periodic functions, even and odd functions, Euler's
formulae for Fourier coefficients), Laplace transforms (properties and inverse transforms), and solving first-
and second-order differential equations using Laplace transforms. The module is delivered through theory
and tutorials. The main advantages are that students develop the ability to translate physical systems into
mathematical models, solve complex algebraic and differential equations using various analytical methods,
evaluate how parameter changes affect system performance, compare model predictions with theoretical
results, and perform cost-benefit analysis for design optimization—essential skills for advanced engineering
problem-solving, design verification, failure investigation, and performance improvement across all
engineering disciplines.
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Module Information
3..\.\.»\‘)33\ 3kl QLA}LLA

Module Title Heat transfer Module Delivery
Module Type Core Theory
Module Code PM302 LI Lecture
Lab

ECTS Credits 8 1 Tutorial
SWL (hr/sem) 200 ; zrac_tical

eminar
Module Level 3 Semester of Delivery 5
Administering Department PM College | TEMO
I\ﬁzggéer 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
St Commite L

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
L5 Y1 by sinall 5 alail) il g Al Hall 3alall Calaa]

Module e Understand the fundamental principles and mechanisms of heat transfer, including
Objectives conduction, convection, and radiation, and their role in thermal systems.
salall Calaaf o Develop the ability to analyze and solve steady and transient heat conduction
Al ) problems in one and two dimensions, including systems with fins, multilayer walls,
cylinders, and thermal contact resistance.
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o 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.

o 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.

o Describe and calculate basic radiation heat transfer between surfaces, including
concepts of emissivity, view factor, and radiation exchange between black and gray
surfaces.
upon successful completion of this course, the student will be able to:

o Explain the fundamental laws and physical mechanisms of heat transfer by
conduction, convection, and radiation, and their relevance to thermal systems.

o Formulate and solve steady and transient heat conduction problems in one and two
dimensions, including fins, multilayer plane walls, and cylindrical systems, using

Module ) ]
i appropriate analytical methods.
Learning . - .
OULCOmes 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.
alxil) s 2 )
Tl all oLl 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
alatl 5 alail) i) i
A study of the types of heat transfer and their practical applications. The types are conduct
convection, and radiation. Practical applications of heat transfer include fins, heat exchang
Strategies and insulators, along with their uses in factories and electrical appliances. The study i

includes a study and calculation of the convection heat transfer coefficient using tah
Radiation heat, the effect of barriers between two radiant plates, and boiling were also stud

Student Workload (SWL)

Structured SWL (h/sem) 193 Structured SWL (h/w) 8
Juadll PUA lUall alaiiall ol Al Jeall Le gaud Calldall plaiiall gl jall Jaall

Unstructured SWL (h/sem) -7 Unstructured SWL (h/w) 5
Jeaill I lUall alsiid) e ol ) Jaal) L sonsl Calldall aditiall jue oasl al Jaal

Total SWL (h/sem)

Jomdll IO UL ISl a1 Jas 200
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Module Evaluation

Aol ) 30Lal) g
Time/Numbe Weight Relevant Learning
Week Due
r (Marks) Outcome
Quizzes 3 10% (10) 2,8,and 13 | LO #2, #4,and #12
Practical
. exams and 2 10% (10) 3,,11and 12 | LO #3,#10,and #12
Formative
attendance
assessment .
Seminar 0 0 0 0
LO#3,LO#3,LO
Report 3 10% (10) 3,6,13
#3 and LO #10
Midterm LO#1,LO#3,LO
_ 2hr 10% (10) 8
Summative | Exam #5 and LO #6
assessment ) All (LO#1-LO
Final Exam 3hr 50% (50) 16
#12)
100% (100
Total assessment
Marks)

Delivery Plan (Weekly Syllabus)
GBIl e s zlgall

Material

Covered

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

ek L 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 Hegt Conduction, (Lumped System 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
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Week 10 Analytical Solution for Heat Convection Heat Transfer for Laminar And Turbulent Flow
Week 11 One Dimensional Steady State Force Convection Heat Transfer on Flat Plate
Empirical Equations for Forced Convection Heat Transfer (Laminar and Turbulent Flow
Week 12 Natural Convection Heat Transfer
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 Performances for Difference Kinds of the Heat Exchangers
Heat Radiation, Introduction, Basic Concepts
Week 15 Characteristics of Radiation, The View Factor
Radiation Heat Transfer Between Two Black Surfaces
Week 15 Final Exam
Learning and Teaching Resources
u_u:a)ﬂ\} (-Ja_ﬂ\ )ALAA
Text Available in the
Library?
1 J.P. Holman;"Heat Transfer"; Tenth Edition Mc.
Required Texts Graw hill, 2010 Yunus A. cengel "Heat Transfer a No
9 Practical Approach” Second Edition Mc. Graw hill,
2010.
Recommended | htte://www.tandfonline.com
No
Texts
Websites http://www.tandfonline.com
Grading Scheme
Group Grade il o2 | Definition
A - Excellent Dkl 90 - 100 | Outstanding Performance
SUCCeSS B - Very Good Jaa 2 80 - 89 Above average with some errors
Group C - Good 2 70-79 Sound work with notable errors
D - . . . .
50 - 100 Lo i -
( ) Satisfactory sia 60 -69 | Fair but with major shortcomings
E - Sufficient J e 50 - 59 Work meets minimum criteria
. . . More work required but credit
- Aadlad) a8) -
Fail Group FX - Fail s ) sl | (45-49) awarded
(0-49) F _ Fail s (0-44) Cons_lderable amount of work
required
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Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for
example a mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University
has a policy NOT to condone "near-pass fails” so the only adjustment to marks awarded by the original
marker(s) will be the automatic rounding outlined above.

Code Course/Module Title ECTS Semester
PM302 Heat Transfer 8 5
Class (hr/w) Lect/Lab./Prac./Tutor S USWL (hr/sem)
(hr/sem)
4 4 123 77

This module introduces the fundamental principles, mechanisms, and applications of Heat Transfer. The
course typically combines theoretical study and practical training to provide students with a comprehensive
understanding of heat transfer processes, including conduction, convection, and radiation, and to qualify

them to analyze and design thermal systems efficiently and professionally.
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MODULE DESCRIPTION FORM
A Al Balal) Ciia g C-\J.As

Module Information
3..\.\.»\‘)33\ 3kl QLA}LLA

Module Title Thermal Systems Design Module Delivery
Module Type Core X Theory
Module Code RAC 301 Ol Lecture
O Lab
ECTS Credits 6 O Tutorial
O Practical
SWL (hr/sem 150 .
( ) O Seminar
Module Level 3 Semester of Delivery 5
Administering Department PM College | TEMO
I\ﬁzgg(ﬁ Dr. Nabeel Mukhlif Abdulrazaq e-mail Nabil84m@ntu.edu.iq
Module Leader’s Acad. Title Assist. Prof. MOdl.JI.e Lt_aader S Ph.D.
Quialification
Module Tutor e-mail
Peer Reviewer Name | Dr. Ammar Hassan Suhail e-mail ammarsuhail@ntu.edu.iq
Scientific Committee Approval Date| 01/06/2025 | Version Number | 3.0

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

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

1. To introduce the fundamental principles of thermal systems and their
classification across various engineering applications.

Module 2. To provide a structured methodology for the engineering design process,
Obijectives from problem formulation and conceptual design to modeling, simulation, and
2ol Calaad evaluation.

3. To develop proficiency in modeling and simulation of key thermal system
components, particularly heat exchangers (parallel-flow, counter-flow, cross-flow,
multipass) and flat-plate solar collectors.

4. To teach systematic approaches for system-level simulation using tools like
Information Flow Diagrams (IFDs) to manage the complexity of interconnected
components.

dal )
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5.

To introduce mathematical optimization techniques for thermal systems,
including calculus methods (Lagrange multipliers), search methods, and
geometric programming, with the goal of minimizing cost or maximizing
performance.

Module
Learning
Outcomes

aladll Gl 3
Al Hall 3kl

After completing this module, students will be able to:

1.

Classify and describe various types of thermal systems and their key operating
principles.

Apply the LMTD (Logarithmic Mean Temperature Difference) and
effectiveness-NTU methods to calculate heat transfer rates and design/simulate
single-pass and multipass heat exchangers.

Analyze the performance of flat-plate solar collectors, including calculating
useful energy gain, collector efficiency, and overall heat loss coefficients (top,
bottom, and edge losses).

Construct and interpret Information Flow Diagrams (IFDs) to represent the
input/output relationships of components and to develop efficient strategies for
simulating complex thermal systems (e.g., a refrigeration cycle or a pump-heat
exchanger system).

Formulate an optimization problem by defining an objective function (e.g.,
minimize cost), independent variables, and constraints (equality and inequality).
Apply calculus-based methods (e.g., Lagrange multipliers) and geometric
programming to solve unconstrained and constrained optimization problems
relevant to thermal system design.

Use sensitivity analysis to understand the impact of parameter changes on the
optimal design.

Indicative
Contents
A gisal)
Ay

Indicative Contents for Thermal Systems Design

1.

Introduction to Thermal Systems — Defines thermal systems, their complexity
(fluid mechanics, heat transfer), and classifications across manufacturing, energy,
aerospace, and HVAC applications.

Engineering Design Process— Covers stages from need/opportunity
identification, market analysis, and feasibility to conceptual design, modeling, and
moving from acceptable to optimal design.

Heat Exchanger Configurations — Explains parallel-flow, counter-flow, cross-
flow, and multipass arrangements, including temperature profiles and application
contexts.

LMTD and Effectiveness-NTU Methods— Derives Logarithmic Mean
Temperature Difference and effectiveness-NTU relations for calculating heat
transfer rates and sizing heat exchangers.

Overall Heat Transfer Coefficient — Addresses convection, conduction through
tube walls, fouling factors, and combined thermal resistance in double-pipe and
shell-and-tube heat exchangers.
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6. Cross-Flow and Multipass Heat Exchangers — Presents effectiveness formulas
for mixed/unmixed cross-flow and analytical methods for multipass (e.g., 1-2 pass)
configurations.

7. Flat-Plate Solar Collectors— Models energy balance, useful gain (Hottel-
Whillier-Bliss equation), collector efficiency, and heat removal factor.

8. Solar Collector Heat Losses — Calculates top, bottom, and edge loss coefficients
using thermal network analysis and empirical relations for multiple glazing covers.

9. System Simulation with Information Flow Diagrams (IFDs) — Uses IFDs to
represent component input-output relationships and develop efficient strategies for
simulating interconnected systems.

10. Optimization Fundamentals— Defines objective functions, independent
variables, equality/inequality constraints, and levels of optimization (concept
comparison vs. within-concept).

11. Lagrange Multipliers for Constrained Optimization — Applies calculus-based
method to find minima/maxima subject to constraints, with examples like minimum
material boxes and heat exchanger sizing.

12. Geometric Programming — Solves posynomial objective functions with zero or
positive degree of difficulty, providing optimal variable values and cost distribution
among terms.

13. Unconstrained Optimization and Sensitivity Analysis — Uses derivatives to find
optimal points, second-derivative tests for max/min, and sensitivity coefficients to
assess constraint change effects.

Learning and Teaching Strategies

aalal g alal) bl i

Strategies

The learning and teaching strategies for the "Thermal Systems Design” module center on a
blended approach that combines expository lectures with extensive guided and independent
problem-solving. The instructor presents core concepts and step-by-step mathematical
derivations (e.g., LMTD, effectiveness-NTU, Hottel-Whillier-Bliss equation), immediately
followed by worked examples that model the application of theory to numerical problems.
Students then reinforce their skills through problem-based tutorials, often drawing from a core
textbook (Stoecker), to develop fluency. A strong emphasis is placed on modeling and
simulation as core activities, where students learn to simplify real systems, make appropriate
assumptions, and use Information Flow Diagrams (IFDs) to represent component interactions
and manage computational flow for whole-system simulation. Finally, optimization is taught as
an integral design philosophy, introducing students to multiple methods (calculus, Lagrange
multipliers, geometric programming) and instilling the mindset of seeking the "best" solution
within constraints, not merely an acceptable one. A core textbook supports independent learning
and provides additional reference material.

Student Workload (SWL)
e gl \OJg_ajm;ﬁUaﬂGm\‘)ﬂ\dAﬂ\
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Structured SWL (h/sem) 18 Structured SWL (h/w) 3
Jadl) A llall alaial) = A Jasl) Le sand allall kil = A Jasll

Unstructured SWL (h/sem) 87 Unstructured SWL (h/w) 6
Jeaaill A llall alsiidll e usd 5l Jaal L spad AlUall alaiiall yue a5l Joal

Total SWL (h/sem)

Gt J3A lual SSU il ol Jaal) 150
Module Evaluation
sl all Balal) apes
) Weight Relevant Learning
Time/Number Week Due
(Marks) Outcome
. LO1, LO2, LO3,
Quizzes 4 10% (10) 2,511 and 13
LO4
. . 3,5,7,8,10 and LO1, LO2, LO3,
Formative | Assignments 6 10% (10)
14 LO4, LO5, LO6
assessment .
Seminar 2 10% (10) 6 and 12 LO5, LO7, LO8
LO2, LO4, LO5,
Report 4 10% (10) 3,6,10,13
LO6
_ Midterm LO1, LO2, LO3,
Summative 2hr 10% (10) 8
Exam LO4, LO6, LO7
assessment :
Final Exam 3hr 50% (50) 16 All
100% (100
Total assessment
Marks)

Delivery Plan (Weekly Syllabus)
bl e s zlgiall

Material Covered

Week 1 Introduction to Thermal Systems & Engineering Design
Week 2 Design Problem Formulation & Conceptual Design
Week 3 Heat Exchanger Basics: Parallel & Counter-Flow
Week 4 Effectiveness-NTU Method for Heat Exchangers
Week 5 Overall Heat Transfer Coefficient & Fouling
Week 6 Cross-Flow & Multipass Heat Exchangers

Week 7 Heat Exchanger Design Problems

Week 8 Flat-Plate Solar Collectors: Energy Balance

Week 9 Solar Collector Efficiency & Heat Removal Factor
Week 10 Overall Loss Coefficient for Solar Collectors
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Week 11 System Simulation using Information Flow Diagrams (IFDs)

Week 12 Case Study: Simulation of a Pump-Heat Exchanger System

Week 13 Optimization Fundamentals & Lagrange Multipliers

Week 14 Geometric Programming
Week 15 Unconstrained Optimization & Sensitivity Analysis
Week 16 Review & Final Assessment

Learning and Teaching Resources
u_u:a)ﬂ\} (-Ja_ﬂ\ )ALAA

Text Available in the
Library?
Required Texts o aticljlecker, W. F. Design of Thermal Systems. McGraw- No
e Dhar, P. L. and Thyageswaran, S. Thermal System
Recommended Design and Simulation. Elsevier (2nd Edition). N
Texts e Das, M. K. and Panigrahi, P. K. Design and Analysis 0
of Thermal Systems. CRC Press.
Websites
Grading Scheme
Gl yall blada
Sl Grade paill (I)\//(I) AE Definition
A - Excellent Jbgial 90 - 100 | Outstanding Performance
B - Very Good lax 2 80 - 89 Above average with some errors
Success -
Group C - Good 2 70-79 Sound work with notable errors
D - . . . .
50 - 100 . Jas i -
( ) Satisfactory sia 60 - 69 | Fair but with major shortcomings
E - Sufficient Jse 50-59 Work meets minimum criteria
. . . More work required but credit
— dalleadl 28) -
Fail Group FX - Fail (el 38) oy 1 (45-49) | o arded
(0-49) F — Fail s (0-44) Cons_lderable amount of work
required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for
example a mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University
has a policy NOT to condone "near-pass fails" so the only adjustment to marks awarded by the original
marker(s) will be the automatic rounding outlined above.
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Code Course/Module Title ECTS Semester
RAC 300 Strength of Materials 6 5
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
3 0 48 87

This module provides a comprehensive introduction to the design, simulation, and optimization of thermal
systems, which are essential across diverse engineering applications including energy generation,
manufacturing, aerospace, HVAC, and electronic cooling. Students will learn the structured engineering
design process from problem formulation and conceptual design to modeling and simulation, with particular
emphasis on two core component types: heat exchangers (covering parallel-flow, counter-flow, cross-flow,
and multipass configurations using LMTD and effectiveness-NTU methods) and flat-plate solar collectors
(analyzing energy balance, efficiency, heat removal factors, and overall loss coefficients). The module then
advances to system-level simulation using Information Flow Diagrams (IFDs) to manage component
interconnections and reduce computational complexity. Finally, students are introduced to mathematical
optimization techniques—including calculus methods, Lagrange multipliers for constrained problems, and
geometric programming—to move beyond acceptable designs toward optimal solutions that minimize cost
or maximize performance within real-world constraints. Throughout the module, theoretical derivations are
reinforced through worked examples, tutorial problems, and case studies drawn from standard textbooks.
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A Al Balal) Ciia g C{}“

Module Information
Al Hall salal) Chla slaa
Module Title Drawing O.f .Ref“geratlon & Alr Module Delivery
Conditioning Systems
Module Type Core O Theory
O Lecture
Module Code RAC 301 Lab
ECTS Credits 4 O Tutorial
O Practical
Module Level 3 Semester of Delivery 5
Administering Department PM College TEMO
Module Leader Sohaib Hassan Mohammed e-mail Sohaib.hassan.1983@ntu.edu.iq
Module Leader’s Acad. Title Assist Lecturer Module Leader’s Qualification M.Sc.
Module Tutor Sohaib Hassan Mohammed e-mail Sohaib.hassan.1983@ntu.edu.iq
Peer Reviewer Name Dr. Ammar Hassan | e-mail | ammarsuhail@ntu.edu.iq
SDC(,J:?:t'f'C SIS APETENEL 01/06/2026 Version Number | 3.0
Relation with other Modules
6 AY Ll 5l 3) sall e 28|
Prerequisite module None Semester
Co-requisites module None Semester
Module Aims, Learning Outcomes and Indicative Contents
AL Y1 il ginall g aleil) il g A all salall Calaaf
1. The student understands the concept of the AutoCAD program.
Module Objectives '2. The stt{der)t learns about the components of the AutoCAD program and  how to
. . e interact with its contents.
4:\..»\)3” 3alall alaa)l . ; .
3. Implement the instructions that comprise the AutoCAD program.
4. Implement a drawing of the components and parts of the main cooling system.
5. Implement a drawing of the air distribution systems.
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. Drawing the piping design systems.
. Drawing the airflow systems.

Module Learning
Outcomes

gl ol olal) il jie

. Use AutoCAD commands initially.

. Explain the AutoCAD interface.

. Determine the constants used in drawing in AutoCAD.

. Determine the measurements used in drawing in AutoCAD.
. Implement the main cooling system components in detail.

. Draw the main cooling systems.

. Design the air distribution systems.

. Design the piping systems.

. Design the airflow systems.

© 0O NO Ol B WNPEFPINO

Indicative Contents

Indicative content includes the following.

The Indicative Contents of two paragraphs.

The first paragraph (A) is the theoretical content, which includes an explanation
of the concept of the unit for each week and providing the methods and
explanation of the content for each unit so that the implementation of the

Lals LY Gl siadl) ) o
e practical drawing is clearer [SSWL=1 hrs].
The second paragraph (B) includes practical laboratory application for each
weekly unit, covering all the sections covered in the first section. This includes
three hours per week for each unit per week [SSWL=3 hrs].
Learning and Teaching Strategies
alil) g alaill Cila) i
The main strategy used in teaching this unit is to encourage and engage students
in engaging in important exercises and drawings, while simultaneously honing
Strategies and expanding their critical thinking skills. This will be achieved through
classroom instruction, interactive lessons, and the study of both important and
simple drawings, including some of the key activities that interest students
throughout this unit.
Student Workload (SWL)
Lc}_x.u\ \OJ‘._‘W‘._AMW\JJ\ Jaall
Structured SWL (h/sem) 100 Structured SWL (h/w) 4
Jeaaill JDA Cllall alsiial) a5l Joal e saad alldall alisiall ol 5 Jaal)
Unstructured SWL (h/sem) 60 Unstructured SWL (h/w) 4
daadll J3a Qllall alaiial) yie ol jall Jasl) Lo sal lUall alaiiall e sl Hall Jaall
Total SWL (h/sem) 168
Juadl) A Ul IS ) 5l Jes)
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Module Evaluation
3\,3.\»\)33\ salal) H;\sﬁ

Time/Number | Weight (Marks) | Week Due Relevant Learning
Outcome
Quizzes 2 10% (10) 4 and 8 LO #2, #1and #8, #11
Formative Assignments 2 10% (10) 3and 11 LO #3, #4 and #6, #7
assessment Projects / Lab. 3 10% (10) Continuous | All
Report 2 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 3hr 10% (10) 7 LO #2 - #8
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
@bl e pul) el
Material Covered
Week 1 | Basic concepts of Drawing Air- Conditioning System
Week 2 | Introductory concepts for Drawing Air- Conditioning System
Week 3 | Identify the parts of the cooling system
Week 4 | Explain the concept Drawing of refrigeration and air conditioning systems.
Week 5 Expl_ain the concept Drawing of auxiliary devices for air conditioning systems such as
cooling towers.
Week 6 | Explain the concept Drawing of piping system components.
Week 7 | Piping system drawing.
Week 8 Explain the concept Drawing modern air conditioning systems such as: VRV
Week 9 Explain the concept Drawing modern air conditioning systems such as: VRF
Week 10 | Explain the concept Drawing modern air handling unit.
Week 11 | Explain the concept Drawing modern air ducting design.
Week 12 | Explain the concept Drawing of the evaporator for a refrigeration system.
Week 13 | Explain the concept Drawing of the condenser for a refrigeration system.
Week 14 | Explain the concept Drawing of the expansion valve for a refrigeration system.
Week 15 | Explain the concept Drawing of the assembly for a refrigeration system.
Week 16 | Preparatory week before the final Exam.
Delivery Plan (Weekly Lab. Syllabus)
idall e gl mlgiall
Material Covered
Week 1 | Drawing ldentify the parts of the cooling system
Week 2 | Drawing of refrigeration and air conditioning systems.
Week 3 | Drawing of auxiliary devices for air conditioning systems such as cooling towers.
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Week 4 | Drawing of piping system components.

Week 5 | Drawing Piping system.

Week 6 Drawing modern air conditioning systems such as: VRV
Week 7 Drawing modern air conditioning systems such as: VRF
Week 8 | Drawing modern air handling unit.

Week 9 | Drawing modern air ducting design.

Week 10 | Drawing of the evaporator for a refrigeration system.
Week 11 | Drawing of the condenser for a refrigeration system.
Week 12 | Drawing of the expansion valve for a refrigeration system.
Week 13 | Drawing of the assembly for a refrigeration system.
Week 14 | Review of all previous drawings

Learning and Teaching Resources
wJAﬂ\_g ?LJJ\ JJLAAA

Text Available in the Library?
) Teaching Students The Basics of The Academic
Required Texts . No
Subject.
Recommended Engineering drawing of refrigeration and air No
Texts conditioning systems
Websites
Grading Scheme

el Grade pail) 2//(I)arks Definition

A - Excellent Dliel 90 - 100 | Outstanding Performance

B - Very lax 2 80 -89 Above average with some errors
Success Good
Group C - Good A 70-79 Sound work with notable errors
(50 - 100) D - . . . . .

L -
Satisfactory e 60 - 69 Fair but with major shortcomings
E - Sufficient J e 50 - 59 Work meets minimum criteria
. . " More work required but credit
_ Aalladl) ad) sl -
Fail Group FX - Fall s ¥) =l | (45-49) awarded
(0-49) F _ Fail s (0-44) Conglderable amount of work
required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for
example a mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University
has a policy NOT to condone "near-pass fails" so the only adjustment to marks awarded by the original
marker(s) will be the automatic rounding outlined above.
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Code Course/Module Title ECTS Semester
Drawing of Refrigeration
RAC 301 & Air Conditioning 4 5
Systems
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
0 4 63 37
Description

The Drawing of Refrigeration & Air Conditioning Systems module covers the concept and interface of
AutoCAD software, including commands, constants, measurements, and drawing techniques applied
specifically to HVAC systems. Indicative content includes drawing of cooling system components,
refrigeration and air conditioning systems, auxiliary devices (cooling towers), piping system components
and layouts, modern air conditioning systems (VRV and VRF), air handling units, air ducting design, and
detailed drawings of the evaporator, condenser, expansion valve, and full assembly for refrigeration systems.
The module is delivered entirely through laboratory work with hands-on practice. The main advantages are
that students gain practical skills in using AutoCAD for mechanical and HVAC drawings, learn to design air
distribution and piping systems, understand how to implement detailed component and assembly drawings
for cooling systems, and develop industry-relevant drafting capabilities essential for careers in refrigeration,
air conditioning, HVAC design, and building services engineering.
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MODULE DESCRIPTION FORM
Al Al Balall Clia g 73 g

Module Information
Z\_,_“,\Jj\ 3alall QLA}L;A

Module Title English Language Module Delivery
Module Type Support Theory
Module Code NTU301 Lecture
OLab
ECTS Credits 2 O Tutorial
O Practical
SWL (hr/sem) 50 00 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
SDC(,J:?:U]C'C SR L SRR 01/06/2025 Version Number | 3.0
Relation with other Modules
6 AY) gl ) ol gall ae A8
Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
AL Y Oy sinall g alail) il g Al jall salall Calaal

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

Module Objectives 2. Develop integrated language skills — Improve reading, listening,
speaking, and writing for both general and technical contexts.

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

4. Expand technical and general vocabulary — Build word formation

Jaud Al salal) alaal




Northern Technical University
Engineering Technical College/ Mosul

Department of Power Mechanics Techniques Engineering [HiE

£
dullo il driaill denlall

NORTHERN TECHNICAL UNIVERSITY

strategies (prefixes, suffixes, compound nouns) and phrasal verbs useful
in engineering and workplace communication.

5. 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.

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

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

1. Use English effectively in academic, professional, and everyday
contexts 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,

Module Learning modals, conditionals, passive voice, and reported speech in written and

Outcomes spoken English.
4. Expand vocabulary strategically — Use word formation (prefixes,
L) ) 3ol alal) il 3 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.
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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

Indicative Contents and present situations.

Asli_y) el iad 7. Build vocqbulary t_hrough word formation and phrasa_l 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

el 5 alaill i) i

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.

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

3. Grammar in context — Present and practice grammatical structures (tenses,
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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) 32 Structured SWL (h/w) )
Juadl) JOA lUall el ol jall Jaall e sand alldall alaiiall ol 5all Jaall

Unstructured SWL (h/sem) 18 Unstructured SWL (h/w) 1
Juadl) P& Ul alaiid) yae ool Al Jaal) e sand Calldall alaiiall pue o Hall Jaal)

Total SWL (h/sem) -

Jaadl) JDa Ul IS jall Jeal

Module Evaluation

d) Al salal) RTLY
Time/Number | Weight (Marks) | Week Due Relevant Learning
Outcome

Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Classwork 2 10% (10) Continuous | All

Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

@bl e pul) el

Material Covered

Week 1 Practice present, past, and present perfect tenses with auxiliary verbs through a world quiz
and class survey.

Week 2 Develop question forms, short answers, and word families while reading jigsaw texts about two
families.

Week 3 Differentiate present simple vs. continuous and use adjectives to describe jobs and daily
routines.
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Apply present passive voice and adverbs of frequency while discussing salaries and interviewing

Week 4 .
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 question 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.

Express future predictions using will, going to, may, might, and could while reading about

Week 101 Jife in 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 skKills.

Learning and Teaching Resources
(_)'“.-.’Jﬂ\} (J’_ﬁ\ JJLAA

Text Available in the Library?
Required Texts New Headway Intermediate Yes
Recommended
Texts
Websites
Grading Scheme
Group Grade pail) Marks % | Definition
A - Excellent Jlal 90 - 100 Outstanding Performance
B - Very Good EENFEES 80 - 89 Above average with some errors
(SSUOC?ngOC);rOUp C - Good L 70-79 Sound work with notable errors
D - Satisfactory L g 60 - 69 Fair but with major shortcomings
E - Sufficient Jsia 50 - 59 Work meets minimum criteria
Fail Group FX - Fail (Aadlaall 28) ol ;| (45-49) More work required but credit awarded
(0-49) F — Fail el (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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Code Course/Module Title ECTS Semester
NTU301 English Language 2 5
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
2 0 32 18
Description

The English Language module covers essential content including grammar (tenses, modals, conditionals,
reported speech, passive voice), vocabulary (collocations, phrasal verbs, everyday topics like work, travel,
technology, and health), listening (dialogues and interviews), speaking (discussions, role-plays, and
presentations), reading (skimming, scanning, and identifying main ideas), writing (paragraphs, emails, and
letters), and cultural awareness. Its main advantages are that students develop strong core language skills for
real-life and academic contexts, gain confidence in spoken communication with improved pronunciation and
fluency, expand practical vocabulary, and enhance their understanding of English-speaking cultures—all of
which prepare them for effective interaction in diverse personal and professional settings.
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Module Information
4.:\.‘.-:\_)33\ PR DA uLnjla.A

Module Title Refrigeration & Air Conditioning Module Delivery
Module Type Core Theory
Module Code RAC 302 Lecture

X Lab
ECTS Credits 8 Tutorial

[ Practical
SWL (hr/sem) 200 Seminar
Module Level 3 Semester of Delivery 6
Administering Department PM College | TEMO
I\ﬂodule Dr. Ayad Suleiman Abdullah e-mail | Ayad.selman@ntu.edu.iq

eader

Module Leader’s Acad. Title | Assist. Lecturer Module Leader’s Qualification | Ph.D.
Module Tutor e-mail
Peer Reviewer Name Dr. Ammar Hassan | e-mail ammarsuhail@ntu.edu.iq
Scientific Committee Version
Approval Date 01/06/2025 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
A5 )W) S ginall 5 aladll il 5 Ayl all 3alall il

Module Objectives for Refrigeration & Air Conditioning:

Module 1. Understand the fundamental principles of thermodynamics and heat transfer as
Objectives applied to refrigeration and air conditioning systems.
salall Calaaf 2. ldentify and explain the main components of vapor compression refrigeration
Al Hall cycles, including compressors, condensers, expansion devices, and evaporators.

3. Analyze and evaluate the performance of refrigeration systems using key
parameters such as COP (Coefficient of Performance) and refrigerating effect.
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Module Aims, Learning Outcomes and Indicative Contents
Ll Y1 by sinall 5 alail) il g Al jall salall Calaal

4. Recognize different types of refrigerants, their properties, environmental impact,
and proper handling procedures in accordance with safety standards.

5. Design and select appropriate air conditioning systems for residential, commercial,
and industrial applications based on load calculations.

6. Apply psychrometric principles to analyze and control air properties such as
temperature, humidity, and enthalpy in HVAC systems.

7. Troubleshoot common faults in refrigeration and air conditioning systems and
propose suitable maintenance and energy-efficiency solutions.

Module Learning Outcomes for Refrigeration & Air Conditioning:

1. Knowledge: Demonstrate a thorough understanding of the thermodynamic
principles governing refrigeration cycles and air conditioning systems, including the
vapor compression and absorption cycles.

2. Comprehension: Explain the function and interaction of key system components
such as compressors, evaporators, condensers, and expansion valves within a
complete refrigeration circuit.

Module 3. Application: Apply psychrometric charts and heat load calculations to design and
Learning size air conditioning systems suitable for various building types and climatic
Outcomes conditions.

4. Analysis: Analyze system performance data to evaluate the Coefficient of
plaill Cils j3a Performance (COP), energy efficiency ratios, and overall system effectiveness
Al all 3alall under varying operating conditions.

5. Synthesis: Select appropriate refrigerants and system configurations based on

environmental regulations, safety requirements, and application-specific demands.

6. Evaluation: Assess and diagnose common operational faults in refrigeration and air
conditioning systems, and recommend corrective maintenance strategies to restore
optimal performance.

7. Professional Skills: Apply industry standards and best practices in the safe
installation, commissioning, and maintenance of refrigeration and air conditioning
equipment.

Indicative Contents for Refrigeration & Air Conditioning:
1. Introduction to Refrigeration & Air Conditioning
Indicative « Historical development and applications

ColEE e Basic concep_ts and_ terminol_ogy o

iyl e Types of re_frlge_ratl_on and air conditioning systems

o 2. Thermodynamic Principles

Ald Y

o Laws of thermodynamics as applied to refrigeration
o Heat transfer mechanisms (conduction, convection, radiation)
e Thermodynamic cycles (Carnot, Reversed Carnot)
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Module Aims, Learning Outcomes and Indicative Contents
Ll Y1 by sinall 5 alail) il g Al jall salall Calaal

3. Vapor Compression Refrigeration System
e Cycle analysis and P-h diagrams
« System components: compressor, condenser, expansion valve, evaporator
o Performance evaluation and COP calculation
4. Refrigerants
o Types and classification of refrigerants (CFCs, HCFCs, HFCs, Natural)
o Properties and selection criteria
o Environmental impact and international regulations (Montreal & Kyoto Protocols)
5. Absorption Refrigeration Systems
e Operating principles and cycle analysis
e Lithium Bromide-Water and Ammonia—\Water systems
o Comparison with vapor compression systems
6. Psychrometrics
o Properties of moist air and psychrometric chart
« Air conditioning processes (heating, cooling, humidification, dehumidification)
o Psychrometric calculations and applications
7. Cooling Load Calculations
e Heat gain sources (solar, internal, infiltration)
o Load estimation methods
o Design parameters and safety factors
8. Air Distribution Systems
e Duct design and airflow principles
e Types of air handling units (AHU)
o Fan selection and ventilation requirements
9. Types of Air Conditioning Systems
o Window, split, central, and VRF systems
e Industrial and commercial refrigeration systems
o Energy efficiency and green building standards
10. Maintenance & Troubleshooting
o Preventive and corrective maintenance procedures
o Common faults and diagnostic techniques
« Safety regulations and handling of refrigerants

Learning and Teaching Strategies

aabail) g alal) Cilinl i

Strategies

1. Lectures (<l palaall)
o Delivery of core theoretical concepts through structured classroom sessions




Northern Technical University

Engineering Technical College/ Mosul

Department of Power Mechanics Techniques Engineering

o Use of visual aids, animations, and diagrams to illustrate refrigeration cycles and
system components
« Integration of real-world engineering examples to reinforce understanding
2. Tutorials & Problem-Solving Sessions (el Ja g ¢ taill (aas)
e Guided worked examples on COP calculations, psychrometric problems, and heat
load estimations
« Small group discussions to encourage analytical thinking
« Regular practice problems to consolidate lecture material
3. Laboratory & Practical Work (el g s sisall Jasll)
« Hands-on experiments using refrigeration and air conditioning test rigs
o Measurement and analysis of real system performance data
« Safety training for handling refrigerants and operating equipment
4. Case Studies (Aad) cilul )
e Analysis of real HVAC and refrigeration system designs
« Evaluation of energy efficiency solutions in commercial and industrial settings
« Discussion of environmental impact and sustainable refrigerant alternatives
5. Self-Directed Learning (51 alxit)
« Assigned readings from textbooks, technical standards, and research articles
« Independent research on emerging technologies in refrigeration and air conditioning
o Use of online simulation tools and psychrometric software
6. Group Projects & Presentations (dxamiill (i g all g duelaall gy jLiial)
o Collaborative design projects for air conditioning system selection and sizing
o Student presentations to develop communication and technical reporting skills
o Peer evaluation to promote critical assessment abilities
7. Assessment & Feedback (el 43351 g andill)
« Continuous assessment through quizzes, assignments, and mid-term examinations
o Constructive feedback on submitted work to guide student improvement
« Final examination covering all theoretical and applied aspects of the module

Student Workload (SWL)

Structured SWL (h/sem) - Structured SWL (h/w) 5
Jeadll JUA lUall alaiiall ol Al Jaal) Le gaud Calldall plaiiall ol jall Jaall
Unstructured SWL (h/sem) 193 Unstructured SWL (h/w) 8
daadll 3 llall alaiiall ye ol jall Jaal) Lo sl allall aliidl) jie ol jall Jaall

Total SWL (h/sem)

Jomdll IO U ISl 5l Jas 200
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Module Evaluation

Al all Balall apes
Week Relevant Learnin
Time/Number | Weight (Marks) J
Due Outcome
) LO #1, #2, #3, #9,
Quizzes 2 10% (10) 4 and 11
#10 and #11
Formative ) 3,5,7,8,10 | LO #2, #4, #5, #7,
Assignments 6 10% (10)
assessment and 15 | #9 and #11
Seminar 1 10% (10) 7 LO #1-7
Report 1 10% (10) 12 LO #9-12
. Midterm
Summative 2hr 10% (10) 7 LO #1 - #7
Exam
assessment :
Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
bl o gzl
Week Material Covered
Week 1 Site Survey of Air-Conditioned Space, Relation Between Heat Gain and Cooling Load.
Week 2 Site Survey of Air-Conditioned Space, Relation Between Heat Gain and Cooling Load.
Week 3 Site Survey of Air-Conditioned Space, Relation Between Heat Gain and Cooling Load.
Week 4 Cooling Load Estimation
Week 5 Cooling Load Estimation
Week 6 Duct Design, Methods of Design
Week 7 Duct Design, Methods of Design
Week 8 Fan
Week 9 Distribution Air Diffuser
Week 10 Pipe Design, Methods of Design
Week 11 Pipe Design, Methods of Design
Week 12 Pump
Week 13 Food Preservation
Week 14 Cold Storage Dimension Calculation
Week 15 Pallet Method And Shelving Method In Cold Storage Dimension Calculation

Delivery Plan (Weekly Syllabus)
‘._.Q.ul\ ‘z,’_cj..qu\ G\.@J.«S\
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Material Covered
Week1 | calculation the Capacity of Condenser for Heat Pump
Week 2 Calculating the Cooling Effect in The Heat Pump.
Week 3 Effect of The Types of Expansion Devices on The C.O.P. In The Refrigeration System
Week 4 | cooling Tower
Week 5 Calculation of chilled water refrigeration capacity, With studying the sensible cooling process
Week 6 Study the pressure drop in ducting system accessories
Week 7 | Actual refrigeration cycle
Week 8 Processes of Air Conditioned
Week 9 Parallel & Series pumps connection, and the relation between the heads and their flow
Week 10 | calculation of Chiller Load water pump on
Week 11 | calculation of Chiller Load water pump off
Week 12 Performance of Air Conditioning Unit with Varies Expansion Devices
Week 13 | Adsorption Refrigeration
Week 14 Refrigeration system Unit
Week 15 Effect of Changing Cooling Water Flow Rate for Condenser on Performance of Refrigeration
System
Learning and Teaching Resources
Lf‘ﬂ)ﬂ‘} elaﬂ‘ J.JLAA
Available in the
Text .
Library?
e Stoecker, W.F. & Jones, J.W. - Industrial
Refrigeration Handbook, McGraw-Hill.
e Dossat, R.J. & Horan, T.J. - Principles of
Refrigeration, Prentice Hall.
Required Texts e Arora, C.P. - Refrigeration and Air Conditioning, No
Tata McGraw-Hill.
Whitman, W.C., Johnson, W.M. & Tomczyk, J.A. -
Refrigeration and Air Conditioning Technology,
Cengage Learning.
e ASHRAE Fundamentals Handbook - American
Recommended ] ) ) i )
Texts Society of Heating, Refrigerating and Air- No
Conditioning Engineers.
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e Hundy, G.F., Trott, A.R. & Welch, T.C. -
Refrigeration, Air Conditioning and Heat Pumps,
Butterworth-Heinemann.

Cengel, Y.A. & Boles, M.A. - Thermodynamics: An
Engineering Approach, McGraw-Hill.

1. ASHRAE Official Website: www.ashrae.org
Websites 2. Engineering Toolbox: www.engineeringtoolbox.com
3. MIT Open Course Ware — Thermodynamics & Heat Transfer: ocw.mit.edu

Grading Scheme

Gl Hall Llada

COElE Grade Prcal (I)\//(I) ELE Definition

A - Excellent Jbial 90 - 100 | Outstanding Performance

B - Very Good lax 2 80 - 89 Above average with some errors
Success Group | C - Good 2 70-79 Sound work with notable errors
(50 - 100) D- Lsi 60-69 | Fair but with major shortcomi

Satisfactory 5 - air but with major shortcomings

E - Sufficient Jsie 50 - 59 Work meets minimum criteria
Fail Group FX - Fail (Aadleall ad) il | (45-49) aMV\?z:f d\é\:jork required but credit
(0-49) F — Fail cwl (0-44) Considerable amount of work required

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

Code Course/Module Title ECTS Semester
RAC 302 Refrlgere}t!on_& Air 8 5
Conditioning
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
4 4 123 77
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Refrigeration and Air Conditioning is a branch of Mechanical Engineering that focuses on the study of heat
transfer, thermodynamic cycles, and the systems designed to control temperature and humidity in various
environments. It builds upon the principles of thermodynamics and fluid mechanics and expands them to
analyze the behavior of systems subjected to heat gain, heat loss, and thermal loads. This field is concerned
with understanding and predicting the performance of refrigeration cycles and air conditioning systems, as

well as the energy and environmental factors associated with their operation.

The primary goal of Refrigeration and Air Conditioning is to provide engineers with a comprehensive
understanding of how thermal energy is transferred and controlled within closed and open systems. By
studying refrigeration and air conditioning, engineers can design and analyze systems such as cold storage
facilities, comfort cooling units, and industrial process cooling systems to ensure their optimal performance,
efficiency, and safety.

In this subject, students explore various topics, including the thermodynamics of refrigeration cycles and the
psychrometrics of moist air. Thermodynamic cycle analysis deals with the description of energy
transformations, focusing on concepts such as enthalpy, entropy, and the Coefficient of Performance (COP).
Psychrometrics, on the other hand, focuses on the properties of moist air and the processes used to condition
it, including heating, cooling, humidification, and dehumidification, leading to comfortable and controlled
indoor environments.
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MODULE DESCRIPTION FORM

Al Hall ala) Caa CJ}AJ

Module Information
fuu\)q]\ salall &_|LA}SM
Module Title Malntenance_ o_f R_efrlgeratlon & Air Module Delivery
Conditioning Systems
Module Type Core X Theory
Module Code RAC 303 L1 Lecture
Lab
Sl (T 150 O Practical
(e, X Seminar
Module Level 3 Semester of Delivery 6
Administering Department PM College | TEMO
Moatlle Dr. Ammar Hassan Suhail e-mail ammarsuhail@ntu.edu.iq
Leader
Module Leader’s Acad. Title | Lecturer Module Leader’s Qualification | Ph.D.
Module Tutor | Abdullah Adel Badr e-mail | abdulladelO6@ntu.edu.iq
Peer Reviewer Name Dr. Ammar Hassan | e-mail ammarsuhail@ntu.edu.iq
Scientific Committee 01/6/2025 Version 30
Approval Date Number '
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
A5 )W) S ginall 5 aladll il 5 dpud all 3alall il
Module )
Objectives By the end of this module, students should be able to:
sl Caloal Studying the subject of "Refrigeration and Air Conditioning Maintenance" provides
el wal students with a wide range of skills and knowledge. Here is some of what students will
il
learn:
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1. Students learn the basics of refrigeration and air conditioning systems, which include: -
Basic principles of refrigeration and air conditioning.

- How refrigeration and air conditioning systems work and maintain.

2. Troubleshooting:

- Identify common malfunctions in refrigeration and air conditioning systems.

- Use tools and equipment to accurately identify problems.

3. Preventive Maintenance Procedures:

- Students learn how to develop periodic maintenance plans to maintain the efficiency of
systems.

- Students learn to implement preventive maintenance procedures to reduce future
malfunctions.

4., System Repair:

- Students learn how to repair and replace damaged components.

- Students learn the correct procedures for restarting systems after repair.

5. Dealing with Different Coolants: - Identify the different types of refrigerants and their
properties. - Learn how to handle refrigerants and adhere to environmental regulations
safely.

6. Reading technical drawings and documents:

- Understanding and reading electrical and hydraulic drawings for refrigeration and air
conditioning systems.

- Identifying technical documents and using them in maintenance and repair operations.
7. Using measuring and diagnostic tools:

- Dealing with measuring tools such as multimeters and pressure gauges.

- Using diagnostic devices to determine the efficiency and performance of systems.

8. Occupational safety principles:

- Identifying safety procedures when working with electrical systems and refrigerants.

- Taking the necessary precautions to avoid accidents and injuries.

9. Practical applications:

- Gaining practical experience through training in workshops or laboratories.

- Implementing applied projects that allow students to apply what they have learned in real-
life scenarios.

10. Modern technologies and innovations:

- Viewing the latest technological developments in the field of refrigeration and air
conditioning.

- Identifying smart and sustainable systems that contribute to improving energy efficiency.

Upon successful completion of this module, students will be able to:
Behavioural objectives for studying the subject of refrigeration and air conditioning

Module maintenance:
Learning 1. Knowledge and understanding:
Outcomes - Introducing the student to the components of refrigeration and air conditioning systems
and their various functions.
alaill Cla A - Understanding the basic principles of operation of refrigeration and air conditioning
Al Hall 3alall systems.

- ldentifying the types and causes of common malfunctions in refrigeration and air
conditioning devices.
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2. Practical skills:

- Developing skills for examining and diagnosing malfunctions in refrigeration and air
conditioning systems.

- Acquiring the ability to use the correct tools and equipment to maintain and repair devices.
- Learning how to read and understand electrical and mechanical diagrams related to
refrigeration and air conditioning systems.

3. Attitudes and values:

- Enhancing commitment to safety and security standards when dealing with refrigeration
and air conditioning systems.

- Developing a sense of accuracy and attention to detail in maintenance operations.

- Encouraging the principle of sustainability by maintaining the efficiency of systems and
reducing energy consumption. Learning outcomes for studying the subject of refrigeration
and air conditioning maintenance:

1. Know the basic components of refrigeration and air conditioning systems and their
functions.

2. Understand the physical and chemical principles on which refrigeration and air
conditioning processes are based.

3. Identify common malfunctions in refrigeration and air conditioning devices and suggest
appropriate solutions to repair them.

4. Use the necessary tools and equipment for maintenance correctly and safely.

5. Read and understand the electrical and mechanical diagrams of refrigeration and air
conditioning systems.

6. Implement preventive maintenance procedures to ensure that systems operate efficiently.
7. Apply occupational safety standards when dealing with refrigeration and air
conditioning systems.

8. Improving energy efficiency in refrigeration and air conditioning systems through
advanced maintenance techniques.

Indicative Contents for Engineering Mechanics/Dynamics:

1. Tools and equipment used in maintenance
2. Identify the compression cycle and all its parts
3. Identify the electrical cycle and how to connect it to all its parts
o 4. Domestic refrigeration appliances (domestic refrigerator and water
Indicative refrigerator) and how to maintain mechanical and electrical parts
Contents 5. Refrigeration and air conditioning devices (window air conditioners and wall
Gl giaall split air conditioners) and how to maintain mechanical and electrical parts
dals Y 6. Refrigeration and air conditioning devices (inverter split and vertical split), and

how to maintain mechanical and electrical parts

7. Car air conditioning and refrigeration equipment (for old and new systems),
and how to maintain mechanical and electrical parts

8. Cooling towers used in cooling systems and how to maintain mechanical and
electrical parts
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9. Types of compressors used in refrigeration systems and how to maintain
mechanical and electrical parts

10. Types of condensers and evaporators used in refrigeration systems and how to
maintain them

11. Types of expansion devices used in refrigeration systems and how to maintain
them

12. Water chillers used in refrigeration processes, and how to maintain mechanical
and electrical parts

13. Water boilers used in air conditioning and how to maintain mechanical and
electrical parts

14. Variable Refrigerant Flow (VRF) Refrigeration and Air Conditioning
Equipment and How to Maintain Mechanical and Electrical Parts

15. How to apply occupational safety standards during maintenance and repair
operations. As well as handling refrigerants used in the field of refrigeration and
air conditioning safely and correctly.

Learning and Teaching Strategies
aalail) g alail) Ciliasi] i)
Learning and Teaching Strategies

The primary strategy for delivering this unit is to encourage students to initially participate in hc
appliance maintenance while honing their critical thinking skills and expanding them to cen

Strategies
g systems. This is achieved through classroom instruction, interactive lessons, and visits to construc
sites as scientific visits. The course covers various types of refrigeration and air conditioning syste
maintenance methods, and potential malfunctions, including practical activities of interest to stude
Student Workload (SWL)

Structured SWL (h/sem) 63 Structured SWL (h/w) 4

daadll 3 allall alaiiall ol sall Jasll e sl alUall adaiiall sl yall Jaall

Unstructured SWL (h/sem) 87 Unstructured SWL (h/w) 6

Jeaill A Ul alsiiall e a5l Jaal L saad lUall alaiiall e a5l Josl

Total SWL (h/sem) 150

Jaml) DA llall IS ) 5l Jaal

Module Evaluation

Zana ) Bl apis
Time/Numbe Weight Relevant Learning
Week Due
r (Marks) Outcome
Quizzes 3 10% (10) 2,8,and 13 | LO #2, #4,and #12
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Practical
3,5,9,11 and LO #3, #5, #8,
exams and 5 10% (10)
) 12 #10,and #12
Formative attendance
assessment | Seminar 0 0 0 0
LO #3, LO#3, LO
Report 10 20% (10) 3,6,10,13
#3 and LO #10
Midterm LO #1, LO#3, LO
] 2hr 10% (10) 8
Summative | Exam #5 and LO #6
assessment . All (LO #1- LO
Final Exam 3hr 50% (50) 16
#12)
100% (100
Total assessment
Marks)

Delivery Plan (Weekly Syllabus)

bl o gl zlgiall

Material Covered
Week 1 Tools and equipment used in maintenance
Week 2 compression cycle and all its parts
Week 3 electrical cycle and how to connect it to all its parts
Week 4 Domestic refrigeration appliances
Week 5 Refrigeration and air conditioning devices
Week 6 inverter split and vertical split
Week 7 Car air conditioning and refrigeration equipment (for old and new systems).
Week 8 Cooling towers used in cooling systems
Week 9 Types of compressors used in refrigeration systems
Week 10 Types of condensers and evaporators
Week 11 Types of expansion devices
Week 12 Water chillers used in refrigeration processes
Week 13 Water boilers used in air conditioning
Week 14 Variable Refrigerant Flow (VRF) Refrigeration and Air Conditioning Equipment

Apply occupational safety standards during maintenance and repair operations. As well
Week 15 as handling refrigerants used in the field of refrigeration and air conditioning safely and

correctly.
Week 15 Final Exam

Learning and Teaching Resources
uug)ﬂ\} ela_d\ ‘)JL&AA
Text Avail_able in the
Library?
Required Texts . Andrgv_v _D. et. al Modern Refrigeration and Air NoO
Conditioning.
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Recommended |e Refrigeration and Air Conditioning Technology (2016, N
i 0
Texts Cengage Learning)
Websites
Grading Scheme
S Grade ) (')\//(I) gis Definition
A - Excellent Dlial 90 - 100 | Outstanding Performance
B - Very Good lax s 80 - 89 Above average with some errors
Success -
Group C - Good 2 70-79 Sound work with notable errors
D- . . . i
50 - 100 ) L s -
( ) Satisfactory sia 60 - 69 | Fair but with major shortcomings
E - Sufficient Jsie 50 - 59 Work meets minimum criteria
: . . More work required but credit
_ Aallaal) ad) -
Fail Group FX - Fail S ) =l | (45-49) awarded
(0-49) E _ Eail s (0-44) Cons_lderable amount of work
required

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

Code Course/Module Title ECTS Semester
RAC 303 Maintenance_ qf R_efrigeration & Air 6 6
Conditioning Systems
Class (hr/w) Lect/Lab./Prac./Tutor (ﬁ rS/\sAe/rIT_1) USWL (hr/sem)
0 4 63 87

This module introduces the fundamental principles, technologies, and applications of Maintenance of
Refrigeration & Air Conditioning systems. This course usually requires a combination of theoretical study
and practical training to ensure a comprehensive and complete understanding of the subject and qualify
students to work in the field of refrigeration and air conditioning maintenance efficiently and professionally.
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MODULE DESCRIPTION FORM
A Al Balal) Ciia g C-\J.As

Module Information
Al 5l 3alall il lae
Module Title Engineering Computer Applications Module Delivery
Module Type Basic O Theory
Module Code PM 303 L1 Lecture
Lab

ECTS Credits 4 1 Tutorial
SWL (hr/sem) 100 g grac.tical

eminar
Module Level 3 Semester of Delivery 6
Administering Department PM College | TEMO
Module 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
. owsrozs | \EED o
Relation with other Modules
6 AY) Ll )l sall pe A8DMal)

Prerequisite module None Semester
Co-requisites module | None Semester

Module Aims, Learning Outcomes and Indicative Contents
A0l )W) il sinall g aledl] =il 5 Al all 5ol Cilaa

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

Objectives 2. To develop students fundamental knowledge of insight into drawing the
salall Cilaa mechanical different parts in 2D & 3D.
Al all 3. To understand the basic principles of simulation and creating mechanical parts

systems in 2D & 3D using developed design software.
4. This course deals with the basic concept of mechanical drawing.
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Module Aims, Learning Outcomes and Indicative Contents
A5 )Y il sinall 5 aladll il 5 4 all salall Calaal

Identify and describe the icons components of a typical insertion of different
mechanical parts into different mechanical structures.

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

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

aladl) Gl 3
Al Hall 3kl

Define mechanical parts and identify their applications.

Define and calculate mechanical parts using developed design software.
Recognize how to use the icons components of a typical insertion of different
mechanical parts.

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

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

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

Indicative
Contents
Al gisall
ALs )

Indicative content includes the following.

Define and show significance, 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}].

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}].

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] y alall ilini) jiud

Strategies

The Creation, designation and insertion of mechanical parts module employs a range of
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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)

Structured SWL (h/sem) 18 Structured SWL (h/w) 3.9
Jeaaill DA Cllall alziial) a5l Jaal L sl lUall aliiiall ol 5l Jasl) '
Unstructured SWL (h/sem) 52 Unstructured SWL (h/w) 346
daadll A ] alatiall pe ol pall Jaal) Lo sanl Calldall il ye gl al) Jaal) '

Total SWL (h/sem)

Jomdll IO UL IS a3 sl 100

Module Evaluation

)l Balall apes
. . Week Relevant Learning
Time/Number | Weight (Marks)
Due Outcome
Quizzes 2 10% (10) 5and 10 | LO#1, #2 and #3
i 10% (10) 7and 13 | LO #2, #3 and #4,
Assignments 46
Formative
. 10 10% (10) 2-11 LO #2, #3 and #4,
assessment Seminar
#6
10 10% (10) 3-12 LO #2, #3 and #4,
Report
#6
. Midterm 2hr 10% (10) 7 LO #1, #2 and #3
Summative
Exam
assessment .
Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
‘_5‘).1:;.\3\ GQ)MY\ CL@.\A\
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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
o (ears
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
o 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

u.u..g‘)dﬂ\j el«_“d\ JJL.AA

Available in the
Text .
Library?
Required Texts e Autodesk Mechanical Desktop Program. No
Recommended No
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Texts
Websites
Grading Scheme
sl hlie
Group Grade preal 2//:) A Definition
A - Excellent Dkl 90 - 100 | Outstanding Performance
SUCCesS B - Very Good las s 80 - 89 Above average with some errors
Group C - Good 2 70 - 79 Sound work with notable errors
D- . . . :
50 - 100 L g -
( ) Satisfactory sia 60-69 | Fair but with major shortcomings
E - Sufficient Jsie 50 - 59 Work meets minimum criteria
: . . More work required but credit
_ dalladl 28) ol -
Fail Group FX - Fail ¢ ¥) el | (45-49) awarded
(0-49) E _ Fail s (0-44) Cons_,lderable amount of work
required

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

Code Course/Module Title ECTS Semester
PM 303 Englneerlr)g Qomputer 4 6
Applications
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
0 3 48 52

The Computer Applications in this level provides students with a comprehensive fundamental knowledge
for modeling the mechanical different parts in 2D & 3D. And make them understanding the definition,
significance, calculation, analysis, 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,
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Extension and Torsion}; {moment of inertia}; {Deflection Line}]. As well as identifying and description the
icons components of a typical insertion of different mechanical parts into different mechanical structures.
Also enhancing and developing the student's capability for following the right steps in mechanical design
and analysis the different mechanical parts into different mechanical structures with simulating the strength

of material important parameters for accurate design performing.
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MODULE DESCRIPTION FORM
Aol ) Balal) Cia g GSJAS

Module Information
Z\_,_“,\Jj\ 3alall QLA}L;A

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

O Lab
ECTS Credits 4 K Tutorial

O Practical
SWL (hr/sem) 150 O 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
6 AY Ll 5l 3 gall e 28|

Prerequisite module None Semester

Co-requisites module | None Semester

Module Aims, Learning Outcomes and Indicative Contents
4L5 Y1 il ginall g alail) il g A all salall Calaa]
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Module Objectives
A all 3ol Calaal

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.

3.

o oA

o~

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 &,, and acceptable error s, 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
Al all Balall aladl) s Haa

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
3ol LY G gl

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.
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Learning and Teaching Strategies
adatl) g aladll Cilaasi) il
1. Detailed explanation of the scientific material.
. 2. Students’ participation in solving mathematical problems during the class
Strategies > P P g P g
lecture time.
3. Discussion and dialogue about vocabulary related to the topic.
Student Workload (SWL)
Lc}:u.u\ \Ojgwq\.}aﬂwbﬂ\ Jaall
Structured SWL (h/sem) 18 Structured SWL (hr./w) 3
daail) A llall aliaall ol 5ol Jasl) Lo sal calldall alaiiall sl jall Jaal)
Unstructured SWL (h/sem) 5 Unstructured SWL (hr./w) 3
Jeaadll JMA Ul alsiiall e a5l Jaal L saud Ul alaiiall e a5l Jaal
Total SWL (h/sem) 100
Module Evaluation
gl ) Balall i
Weight Relevant Learnin
Time/Number g Week Due g
(Marks) Outcome
31 51 61 71 81
Quizzes 10 10% (10) 9,10, 13,
14 and 15
Formative _ 2,4,6,8,
Assignments 5 10% (10)
assessment and 10
Seminars 2 10% (10) 5and 10
Reports 2 10% (10) 4 and 12
| Midterm ohr 10% (10)
Summative | £yam 0
assessment )
Final Exam 3hr 50% (50)
100%
Total assessment
(100 Marks)
Delivery Plan (Weekly Syllabus)
@b e pul) el
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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 < . . . - -
Numerical Solution of Differential Equations (Runge-Kutta method).
Quiz
Week 10 | Numerical Integration: Newton-Cotes formulas (Trapezoidal Rule, Simpson1/39,
Simpson3/8™ Rule, and Boole's Rule).
Week 11 | Midterm Exam
Week 12 | Composite integration
uiz
Week 13 Q — — - - — ——
Approximating Definite Integrals Using Left, Right, and Midpoint with Riemann Sums.
uiz
Week 14 Q - - -
Numerical Integration: Gaussian Quadrature
uiz
Week 15 Q -
Review
Week 16 | Preparatory week before the final Exam
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Learning and Teaching Resources

w‘)ﬂ\} e&:uj\ JJLA.A

Text Available in the Library?

Required Texts

1. An Introduction to Numerical Analysis Solutions
to Exercises, Endre Suli and David F. ayers,
University of Oxford. No

2. Advanced Engineering Mathematics by Erwin

Kreysizg
Recommended Fundamental Numerical Methods and Data Analysis, by No
Texts George W. Collins, 11
Websites http://www.numerical-methods.com
Grading Scheme
Gl Al bkl
Group Grade sl Mg/z & Definition
A - Excellent Jbsial 90 — 100 | Outstanding Performance
B - Very Good las as 80 -89 | Above average with some errors
Success Group .
(50 - 100) C - Good 2 70-79 | Sound work with notable errors
D - Satisfactory Lo sia 60 — 69 | Fair but with major shortcomings
E - Sufficient Jsie 50-59 | Work meets minimum criteria
. sl More work required but credit
Fail Group FX - Fall (Aalladll 28) 45-49 | awarded
0-49 i
( ) E _ Fail ) 0_44 | Considerable amount of work
required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark. For

example,

a mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54.

The University has a policy NOT to condone "near-pass fails"; therefore, the only adjustment to

marks awarded by the original marker(s) will be the automatic rounding outlined above.
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Code Course/Module Title ECTS Semester
PM 304 Numerical Analysis 4 6
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
3 0 48 52
Description

The Numerical Analysis (PM304) module covers iterative methods for solving linear equations (Jacobi,
Gauss-Seidel), nonlinear equations (root-finding: graphical approach, bisection, false-position, Newton-
Raphson, secant, fixed-point iteration), systems of nonlinear equations, numerical differentiation (finite
difference formulas for first and second order derivatives: forward, backward, central), numerical solution
of differential equations (Runge-Kutta method), and numerical integration (Newton-Cotes formulas:
trapezoidal rule, Simpson's 1/3 and 3/8 rules, Boole's rule, composite integration, Riemann sums, and
Gaussian quadrature). The module includes theory, lectures, and tutorials, with an emphasis on MATLAB
implementation. The main advantages are that students understand theoretical and practical aspects of
numerical methods, learn to solve engineering problems that lack analytical solutions, distinguish between
true, approximate, and acceptable errors, use error analysis to terminate iterative computations, apply finite
differences to derivatives, and gain confidence in using numerical tools for design verification, performance
improvement, and cost-benefit analysis—essential for advanced engineering and scientific computing.
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MODULE DESCRIPTION FORM

:\_tu\JJS\ 3alall Sa CJ)A.\

Module Information
:\.gu\Jﬂ\ 3alall QLA‘,&M
Module Title Theory of Machines and Vibrations | Module Delivery
Module Type Core Theory
Lecture
Module Code PM 305 Lab
ECTS Credits 8 O Tutorial
O Practical
SWL (hr/sem) 200 O Seminar
Module Level 3 Semester of Delivery 6
Administering Department PM College TEMO
Module Leader | Dr. Yasir Hassan Ali e-mail Yha2006@ntu.edu.iq
Module Leader’s Acad. Title Lacturer Module Leader’s Qualification Ph.D.
Module Tutor e-mail
Peer Reviewer Name Dr. Ammar Hassan | e-mail | ammarsuhail@ntu.edu.iq
%Ca:?:t'f'c SIS APETENEL 01/06/2025 Version Number | 3.0
Relation with other Modules
6 AY Agul Al 3 sall ae 28|
Prerequisite module None Semester
Co-requisites module None Semester
Module Aims, Learning Outcomes and Indicative Contents
L5 Y1 il sinall g alail) il g gl all salall Calaa]
The main purpose of this course :
1- Acquiring the skill and ability to interact with devices and machines and use them,
Module Objectives calculate vibrations and ways to reduce and treat them, and demonstrate the student’s
) ) 5ol Calaa] 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.
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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

gl oLl olal) s jie

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

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]

A3l YY) b sl ) )
SN 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
add=ill 4 r,Sadl\ Claad) yial
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
various sorts of easy experiments incorporating some engaging sampling exercises for
the students.
Student Workload (SWL)
le saul 10 (G guna alllall sl jall Jaal
Structured SWL (h/sem) 123 Structured SWL (h/w) g
Jaadl) A Ul adiial) ol ) Jaal) Lo saad (Ul alaiiall ol Hall Jaall
Unstructured SWL (h/sem) 77 Unstructured SWL (h/w) 5
duadl) A Qlall alatial) e ol jall Jasl) e sand calldall alaiiall pue ol )l Jaal)
Total SWL (h/sem) 200
dhadl) oA Ul SH ol ) Jasl)
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Module Evaluation
3\,3.\»\)33\ salal) (“5\5‘93

Time/Number | Weight (Marks) | Week Due (F;ilfc\;amnz Learning
Quizzes 2 10% (10) 3and12 | LO#1,#2
Formative Assignments - 10% (10) 2and 12 LO #3, #4
assessment Projects / Lab. 2 20% (20) Continuous | All
Report
Summative Midterm Exam 3hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Lﬁ)&.’d\ = ! GL@_LJ\
Material Covered
e Introduction and Definition. Graphical Representation of Displacement, velocity, and
acceleration with respect to time. Solved problems.
Week 2 | Velocity and Acceleration in mechanisms.
Week 3 | Velocity and Acceleration in mechanisms.
Balancing of rotating masses.
o Balancing of a single rotating mass by a single mass rotating in the same plane.
Balancing of a single rotating mass by two masses rotating in different planes.
(a) Analytical method. (b) Graphical method.
— Balancing of several masses rotating in the same plane.
(a) Analytical method. (b) Graphical method.
Week 6 | Belts
Week 7 Belts
Week 8 Basic concepts of vibration
PR 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
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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)
DAl e g el

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
wjﬂ\} (A::d\ JJLLAA

Text Available in the Library?
. 1-Theory of Vibration with Applications

Required Texts ) No

2- Theory of Machines
Recommended 1-Theory of Vibration with Applications No
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

Grading Scheme

Cila all lads
Group Grade pl) Marks % | Definition
Success Group | A - Excellent Dlial 90 - 100 Outstanding Performance
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(50 - 100) B - Very Good [RENKTEN 80 - 89 Above average with some errors
C -Good RN 70-79 Sound work with notable errors
Slzti_sfactory S 60 - 69 Fair but with major shortcomings
E - Sufficient Jssia 50 - 59 Work meets minimum criteria
Fail Group FX - Fail (Aalladll 28) sl ;| (45-49) More work required but credit awarded
(0-49) F - Fail il (0-44) Considerable amount of work required

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

Code Course/Module Title ECTS Semester
PM 305 Theory \?ifbl:ggt(:)rrl]i:es and 8 5
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
4 4 123 77
Description

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
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MODULE DESCRIPTION FORM
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Module Information
4:\.;»\‘).3]\ R\l &_ﬂ.a‘,lu

Module Title Thermal Power Plants Module Delivery
Module Type Core Theory
Module Code PM 400 Lo
ECTS Credits 8 Tutorial
O Practical
SWL (hr/sem) 200 O Seminar
Module Level 4 Semester of Delivery 7
Administering Department PM College TEMO
Module Leader | Bahjat Hassan Alyas e-mail Bahjat.me@ntu.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification M.Sc.
Module Tutor e-mail
Peer Reviewer Name Dr. Ammar Hassan | e-mail ammarsuhail@ntu.edu.iq
%(ﬁ:tific SelulitlltEe gl 01/06/2025 Version Number | 3.0

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

Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

A5 HY) il sinall g alail) il g Al Hal) 5oLl Calaa]

Module Objectives
Al all 3oLl Calaal

1. Power plant engineering deals with the study of energy, , its sources and utilization
of energy for power generation.

2. The power is generated by prime movers (example Hydraulic turbines, steam
turbines, diesel engines)

3. Large amount of power is generated using prime movers in a site or layout called
power plants, where all the equipment and machineries required for power
generation is located
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4. Energy may be defined as the capacity to do work. Energy exists in various forms,
such as Mechanical Energy, thermal energy, electrical energy, solar energy etc

(6]

. Energy may be defined as the capacity to do work. Energy exists in various  forms,
such as Mechanical Energy, thermal energy, electrical energy, solar energy etc

Module Learning
Outcomes

gl jall oLl alal) s jie

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

1. Explain about the plant steam cycles

2. To make the students understanding Binary cycle working on mercury and steam,
combine condenser

3. To make the students understanding Combustion and Fuels

4. Enables the students to learn Steam Condensers, Kinds, Direct Contact
Condensers, Surface Condenser

5. To make the students understanding all about the Steam Nozzles, Applications

6. To explain the Pumps, Kinds of Pumps

7. Explain the operation of Pumps in series and Parallel, Centrifugal pumps

8. To help student how to calculate Steam Turbines, The Kinds, Impulse Turbine,

Blades Efficiency
9. To help students understanding how to solve the water treatment and testing in
boiler

Indicative Contents
Aala Y1 b giadl)

Indicative content includes the following.

Part A -

Introduction to power cycle, Carnot cycle, Rankin cycle ideal and actual, Rankin cycle
with reheat.

[15 hrs]

Open feedwater heater and close feedwater heaters, binary cycle, combine cycle[15 hrs]
Steam condenser are direct and indirect contact, the efficiency of steam condenser [10
hrs]

Fuel and combustion, and how to calculate the air to fuel ratio [15 hrs]

Calculate the heat of combustion [6hrs]

Part B —

Fundamentals

. To understand the diagram of nozzle converge- diverge nozzles, Applications v [15
hrs]

System Characteristics, Pumps Characteristics, Matching Pumps to System
Characteristics. [7 hrs]

Steam Turbines, The Kinds, Impulse Turbine, Blades Efficiency. Water Treatment and
Testing [15 hrs]

Learning and Teaching Strategies

adall  alal Ciliasi) jind
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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
Strategies 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 sand V0 0 guna Callall ol jall Jeal

Structured SWL (h/sem) 123 Structured SWL (h/w) g
Jeaadll IS Ul i) s jal) Jasl) Lo pausd Ul alaiall ol jal) Jasll

Unstructured SWL (h/sem) 77 Unstructured SWL (h/w) 5
Jaadl) g3 Ul aliiall ye sl 5l Jaall L ol Ul AJaiiall yue asd jall Jaal

Total SWL (h/sem)

Jodll IO UL ISl 5l Jas 200

Module Evaluation
@u\)ﬁ\ saldll ("’7333

Relevant Learnin
Time/Number | Weight (Marks) | Week Due ¢
Outcome
. 3,6and 9,
Quizzes 4 10% (10) 1 LO #2, #3 and #7, #8
Formative . 1,5,7and
Assignments 5 10% (10) LO #1, #4 #5and #6, #9
assessment 12,15
Projects / Lab. 7 20% (20) Continuous | All
Report
Summative Midterm Exam 3hr 10% (10) 7 LO#1-#4
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
@bl e pul) el

Material Covered

Week 1 Introductions ,Plant steam cycles, main cycles

Week 2 reheat cycle , Regenerative cycle, open feed water heater

Week 3 closed feed water heaters , combine cycles

Week 4 | Binary cycle working on mercury and steam, combine condenser
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Week 5 Combustion and Fuels

Week 6 Correct Air/Fuel Ratio

Week 7 Steam Condensers, Kinds

Week 8 Direct Contact Condensers, Surface Condenser

Week 9 Design and Manufacturing, Efficiency of the Condensers

Week 10 | Steam Nozzles, Applications

Week 11 | The Pumps, Kinds of Pumps,

Week 12 | System Characteristics, Pumps Characteristics, Matching Pumps to System Characteristics

Week 13 | Operation of Pumps in series and Parallel, Centrifugal pumps

Week 14 | Steam Turbines, The Kinds, Impulse Turbine, Blades Efficiency

Week 15 | Water Treatment and Testing

Delivery Plan (Weekly Lab. Syllabus)
idall e gl #lgiall

Material Covered

Week 1 Introduction of boiler

Week 2 | Boiler feed water repeated for times with variable inputs

Week 3 | To calculate the efficiency of steam condenser

Week 4 Air to fuel ratio of combustion

Week 5 | To calculation the power of pumps kinds

Week 6 | The steam nozzle repeated for times with variable inputs

Week 7 Water treatment in boiler

Learning and Teaching Resources
u.u..gjlﬂb ?1"-‘” )ALA.A

Text Available in the Library?
Required Texts Thermal engineering (eighth edition) R. K. RAJPUT No
Recommended Fundamentals Of engineering thermodynamics, Michael J. No
Texts Moran and Howard N. Shapiro, Fifth edition
Websites https://www.linquip.com/ Linquip Content Management Team

Grading Scheme

Cila all lads
Group Grade ) Marks % | Definition
Success Group | A - Excellent Dkl 90-100 Outstanding Performance
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(50 - 100) B - Very Good [FEGRVEN 80 - 89 Above average with some errors
C - Good S 70-79 Sound work with notable errors
Sgti_sfactory Lo e 60 - 69 Fair but with major shortcomings
E - Sufficient J s 50 - 59 Work meets minimum criteria
Fail Group FX - Fail (Aallaall 28) ol y | (45-49) More work required but credit awarded
(0-49) F — Fail ) (0-44) Considerable amount of work required

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

Code Course/Module Title ECTS Semester
PM 400 Thermal Power Plants 8 7
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
4 4 123 77
Description

A course on Thermal Power Plants. Includes the following sections:

1. Introducing students to thermodynamics by studying thermal systems in terms of energy interactions with its
immediate surroundings. and measure differences in the appropriate properties of both the system and its
surroundings and applications in engineering fields

2. To understand the fuel and combustion, show the combustion is perfect or in perfect

w

. To study the steam turbine. By using the single or double blade and calculation the efficiency of blades

I

. To explain steam condenser explain the types of condensers

(6}

. To study the types of pumps by state the law that use in pumps and the advantage and disadvantage of pumps

(op]

. To study the water treatment, explain the method of water treatment ( thermal, chemical, mechanical)
7. How to use the steam tables to find the properties ( enthalpy, entropy, ect.)

8. How to use the combustion charts.
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Module Information
Z\_,_“,\Jj\ 3alall QLA}L;A

Module Title Refrigeration Systems Module Delivery
Module Type Core Theory
Lecture
Module Code RAC 400 Lab
ECTS Credits 8 O Tutorial
O Practical
SWL (hr/sem) 200 O Seminar
Module Level 4 Semester of Delivery 7
Administering Department PM College | TEMO
Moatlle Hareth Maher Abd e-mail Harethmaher1982@ntu.edu.iq
Leader
Module Leader’s Acad. Title | Assistant Professor | Module Leader’s Qualification | Ph.D.
Module Tutor e-mail
Peer Reviewer Name Dr. Ammar Hassan | e-mail ammarsuhail@ntu.edu.iq
Scientific Committee Version
Approval Date 01/06/2025 Number 3.0

Relation with other Modules
6 AV A 5ol 3 sall ae A8l

Prerequisite module None Semester

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
4L Y Oy sinall g alail) il g Al jall salall Calaal

1. Understand the basics of refrigeration and freezing and their
importance in various industries.
Module Objectives 2. Study refrigeration systems (expansion, compression, absorption) and
A ) Balall alaa) their operating methods.
3. Applications of refrigeration in industries such as food preservation
and air conditioning.
4. Analyze thermodynamics of refrigeration systems.




Northern Technical University

Engineering Technical College/ Mosul

Department of Power Mechanics Techniques Engineering

o

Industrial freezing techniques and their use in food industries.
Evaluate energy efficiency of refrigeration and freezing systems.
7. Safety and environmental management in handling refrigeration
systems.

1S

Design and develop refrigeration systems to improve performance.

1. Understand refrigeration and freezing technologies and their

applications in various industries.

Analyze and design refrigeration systems suitable for diverse uses.

3. Apply refrigeration techniques in fields such as food preservation and
air conditioning.

4. Evaluate energy efficiency and the environmental impact of
refrigeration systems.

5. Understand thermodynamics and its application in refrigeration

Al all Balall aladl) s Haa systems.

6. Be aware of safety when handling refrigeration systems.

no

Module Learning
Outcomes

1. Analyze and solve industrial refrigeration problems and provide
innovative solutions.

1. Introduction and Refrigeration Techniques: Definition of systems
and their applications in various industries.

2. Thermodynamics: Applying basic thermodynamics principles to
refrigeration systems.

3. Refrigeration Systems: Expansion, compression, and absorption
cooling, and system components.

4. Refrigeration with Gases and Liquids: Use of gases like Freon and
ammonia in cooling systems.

5. Industrial Freezing Systems: Fast and slow freezing techniques in the

Indicative Contents food industry.

Al Y iy aall 6. Energy Efficiency: Improving energy efficiency in refrigeration and

freezing systems.

7. Modern Technologies: Eco-friendly refrigeration methods and solar

energy applications.

Safety: Environmental safety procedures and system handling.

9. System Design: Designing and analyzing efficient refrigeration and
freezing systems.

©o

Industrial Applications: Applications of refrigeration systems in various

industries.

Learning and Teaching Strategies

el 5 alaill i) i

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
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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) 123 Structured SWL (h/w) 7
Jaadl) P Ul adaiial) ol ) Jasll e sand calldall alaiiall ol 5ol Jasll

Unstructured SWL (h/sem) 77 Unstructured SWL (h/w) 6
Juadl) P& Ul alaiid) yae ool Al Jaal) e sand Calldall alaiiall pue o Hall Jaal)

Total SWL (h/sem)

Juaill D8 lldall ISl 51 sl 200

Module Evaluation
@u\)ﬁ\ saldll a{.}sﬁ

Time/Number | Weight (Marks) | Week Due Relevant Learning
Outcome

Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All

Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
@bl e pul) el

Material Covered

Condensers and Evaporators: Condensers and evaporators as heat exchangers, overall heat transfer
Week 1 & 2 | coefficients, heat transfer and pressure drop for the fluid flow in heat exchanger tubes and shell.

Extended surfaces, Heat transfer and pressure drop for air side.

e Evaporators, boiling in the shell, boiling inside tube, Evaporator's performance, pressure drop in
ee
tubes, frost.
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Expansion devices: Purpose and types of expansion devices, capillary tube, selection of capillary

A tube, analytical computation of pressure drop in capillary tube, increment length, chocked flow
ee

graphical method of capillary tube selection, Constant pressure expansion valve, controlling of

super-heating in thermostatic expansion valve.

Cooling towers and evaporative condensers: Heat rejected to atmosphere, cooling towers, analysis
R G of counter flow cooling tower, stepwise integration, acceptance test, predicting outlet conditions
ee
from tower, air conditions through tower, evaporative condensers, when using a cooling tower and

evaporative condensers.

e Thermoelectric refrigeration: working principle, types of thermoelectric refrigeration systems,
ee
electro-acoustic refrigeration, working principle, types.

Absorption refrigeration system: relation between vapour compression and absorption refrigeration

TG units, the absorption refrigeration system, temperature and concentration properties of LiBr-water
ee

solution, calculations of mass flow rates in the absorption cycle, enthalpy of LiBr-water solutions,

absorption cycle with heat exchanger, crystallization, capacity control, agua-ammonia system.

Tl Adsorption system: the relation between adsorption and absorption, absorption and vapour
ee
compression cycle, the analysis of adsorption system, mathematical analysis of the system.

Steam jet refrigeration: system components, analysis of steam jet refrigeration system,
Week 11 & 12 o ) S )
approximation analysis, equilibrium concentration.

Air refrigeration system: the working principle of the cycle, design considerations, atmosphere
Week 13 temperature, humidity and pressure, load calculation, refrigeration, heating, temperature control,

ventilation, pressure control of zone, types of air system.

S Cryogenic and liquefaction of gases: Cryogenic, Joul-Thomson effect, air liquefaction by Hopson
ee
system (Joul-Thomson expansion)

Temperature entropy diagram for air, calculation of work required for gas compression, Claude
Week 15 system, cascade system, general consideration for gas liquefaction, Hydrogen, Pre-Cooling system

for air liquefaction, Helium

Week 16 Review and final examination.

Delivery Plan (Weekly Lab. Syllabus)
siaall e sl zlgidl

Material Covered

Week 1 | Study of refrigeration system components (compressor, condenser, evaporator).
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Week 2 Measuring temperatures and pressure in the system.

Week 3 | Calculating energy efficiency in refrigeration systems.

Week 4 | Testing the effect of different gases (Freon, ammonia) on refrigeration efficiency.

Week 5 | Applying fast and slow freezing techniques to food samples.

Week 6 | Analyzing the refrigeration cycle and system performance.

Week 7 | Designing and testing a practical refrigeration system.

Learning and Teaching Resources

(_)‘“:’Jﬂ\} (Jaﬂ\ JJLAA

Text Available in the Library?

Fundamentals of Refrigeration
Refrigeration System Components
Thermodynamics of Refrigeration
Refrigeration Cycles

Types of Refrigerants (Gases and Liquids)
Energy Efficiency in Refrigeration Systems

Required Texts Yes

ogakrwdE

Advanced Refrigeration Technologies
Sustainable and Energy-Efficient Refrigeration
Cryogenic Refrigeration Systems

Industrial Refrigeration Systems Design

Recommended
Texts

No

Eall el

www.ashrae.org
www.hvacr.org
www.refrigerationworld.com

www.iifiir.org

Websites

poONME



https://www.ashrae.org/
https://www.hvacr.org/
https://www.refrigerationworld.com/
https://www.iifiir.org/
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Grading Scheme

Group Grade il Marks % | Definition

A - Excellent Jhial 90 - 100 Outstanding Performance

B - Very Good lax s 80 -89 Above average with some errors
Success Group C - Good SN 70-79 Sound work with notable errors
(50 - 100) ?

D - Satisfactory b gia 60 - 69 Fair but with major shortcomings

E - Sufficient Jssia 50 - 59 Work meets minimum criteria
Fail Group FX - Fail (Aalladll 28) sl ;| (45-49) More work required but credit awarded
(0-49) F — Fail Gl (0-44) Considerable amount of work required

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

Code Course/Module Title ECTS Semester
RAC 400 Refrigeration Systems 8 7
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
4 4 123 77
Description

The Refrigeration Systems (RAC400) module covers condensers, evaporators, expansion devices (capillary
tubes, thermostatic expansion valves), cooling towers, thermoelectric refrigeration, absorption systems
(LiBr-water and aqua-ammonia), adsorption systems, steam jet refrigeration, air refrigeration, and cryogenic
gas liguefaction (Joule-Thomson effect, Claude and cascade systems). Practical lab work includes studying
system components, measuring temperatures and pressures, calculating energy efficiency, testing different
refrigerants, applying freezing techniques, and designing refrigeration systems. The main advantages are that
students understand the basics of refrigeration and freezing, analyze and design efficient refrigeration
systems for food preservation and air conditioning, evaluate energy efficiency and environmental impact,
apply thermodynamics principles, and develop safety awareness in handling refrigeration systems—essential
for careers in HVAC, food industry, and industrial cooling.




Northern Technical University
Engineering Technical College/ Mosul

Department of Power Mechanics Techniques Engineering

MODULE DESCRIPTION FORM

Al Hall 3okl Caua g C.ij

Module Information
gu\)ﬂ\ PR\OAL! &_ILA}XM

Module Title Engineering Measurement Systems Module Delivery
Module Type Basic Theory
Module Code PM 401 X Lecture
Lab

ECTS Credits 6 K Tutorial
SWL (hr/sem) 150 grac.tical

eminar
Module Level 4 Semester of Delivery 7
Administering Department PM College | TEMO
“ﬂzggéer Ashraf Emad e-mail ashroo.emad@ntu.edu.iq
Module Leader’s Acad. Title Assist. Lecturer | Module Leader’s Qualification | MASTER
Module Tutor | Karam Hashim/ Lecturer e-mail karam.hashim@ntu.edu.iq
Peer Reviewer Name Dr. Ammar Hassan e-mail ammarsuhail@ntu.edu.iq
P owsnozs | \ESED o

Relation with other Modules
6 AY) Ll )l sall e A8DMall

Prerequisite module None Semester

Co-requisites module | None Semester

Module Aims, Learning Outcomes and Indicative Contents
LL5 Y1 by sinall 5 alail) il g Al Hall 3alall Calaa]

Module Module Objectives for Engineering Measurement Systems:
Objectives 1. Develop a strong foundation in the fundamental principles of metrology and
3alall Calaa engineering measurements.
Aol Al 2. Understand the various types of measurement instruments, their operating
principles, and their limitations.
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Module Aims, Learning Outcomes and Indicative Contents
Ll Y1 by sinall 5 alail) il g Al jall salall Calaal

3. Master the statistical analysis of experimental data to identify and minimize sources
of error.

4. Apply regression analysis techniques (Linear and Non-linear) to model engineering
data using Excel.

5. Gain a comprehensive understanding of transient measurement techniques for time-
varying variables.

6. Analyze the dynamic response of measurement systems, focusing on time constants
and damping ratios.

7. Understand the principles of advanced thermometry, including thermoelectric,
resistance, and radiation methods.

8. Develop the ability to select and calibrate appropriate sensors for specific industrial
tasks (Pressure, Temperature, Flow).

9. Enhance critical thinking and problem-solving skills through virtual simulation and
hands-on laboratory experiments.

10. Communicate technical findings effectively through standardized reports and data
visualization.

By achieving these module objectives, students will gain a comprehensive understanding of
the principles and applications of modern measurement technology. They will be able to
analyze experimental data with high precision, identify systematic and random errors,
and apply advanced statistical tools to engineering problems. Furthermore, students will
develop the practical skills required to calibrate industrial sensors and design reliable
measurement systems, ensuring they are well-prepared for careers in engineering
research, quality control, and industrial development.

Module Learning Outcomes for Engineering Measurement Systems:
1. Demonstrate a thorough understanding of key measurement concepts, including
accuracy, precision, sensitivity, and uncertainty.
2. Apply mathematical and statistical tools to calculate best estimates, error bounds,
and confidence intervals from replicate data.

Module . .
Learnin 3. Analyze and evaluate the dynamic response of first-order and second-order
g measurement systems to various inputs.
Outcomes . . . .
4. Utilize Microsoft Excel to perform complex regression analysis and evaluate the
. "Goodness of Fit" for engineering models.

alaill s j3s i i e : _
" . 5. Calibrate and characterize various industrial sensors (LVDT, Strain Gauges,
4\.:\.\.»\)&]‘ salall

Thermocouples, RTDs) using virtual and physical labs.

6. Evaluate different measurement techniques for fluid velocity and pressure, selecting
the most appropriate method for a given application.

7. Design simple experiments to measure specific physical parameters while
minimizing potential sources of error.
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Module Aims, Learning Outcomes and Indicative Contents
Ll Y1 by sinall 5 alail) il g Al jall salall Calaal

8. Demonstrate professionalism and technical competence in diagnosing faults and
interpreting results from automated measurement systems.

By achieving these module learning outcomes, students will have a solid foundation in both
theoretical metrology and practical instrumentation. They will be equipped to handle
complex data analysis tasks, perform precise calibrations, and implement reliable
measurement strategies in diverse engineering environments, from laboratory research to
large-scale industrial processes.

Indicative
Contents
A gisal)
ALyl

Indicative Contents for Engineering Measurement Systems:
1 .General Concepts of Metrology
The nature of measurement and its significance in engineering design.
Types of Metrologies: Legal, Deterministic, and Industrial.
Methods of Measurement: Direct, Indirect, Null, and Contactless methods.
Units, Standards, and Traceability in the SI system.
2 .Error Analysis and Statistical Treatment
Classification of Errors: Systematic (Bias) vs. Random errors.
Statistical Analysis: Mean, Variance, and Standard Deviation of replicate data.
Uncertainty Analysis and Error Propagation in derived quantities.
e Regression Analysis: Linear, Polynomial, and Multiple Linear Regression.
3 .Displacement and Strain Measurement
e Principles of Linear Variable Differential Transformers (LVDT).
e Strain Gauge technology: Bridge circuits and sensitivity analysis.
e Calibration procedures for displacement and force sensors.
4 .Advanced Thermometry and Temperature Measurement
The Zeroth Law of Thermodynamics and Temperature Scales (ITS-90).
Thermoelectric Thermometry: Seebeck, Peltier, and Thomson effects.
Resistance Temperature Detectors (RTD) and Thermistors.
Pyrometry: Measuring high temperatures using radiation and blackbody
principles.
5 .Dynamic Response and Transient Measurements
e Transient Temperature Measurement: First-order thermal systems and time
constants.
e Transient Response of Pressure Instruments: U-tube manometers and bellows-
type gauges.
e Damping ratios and their impact on measurement stability.
6 .Fluid Velocity and Flow Measurement
e Intrusive methods: Pitot tubes and Hot-wire anemometry.
¢ Non-intrusive methods: Doppler velocimetry and Time-of-Flight (TOF)
techniques.
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Learning and Teaching Strategies

a5 oLl ilyn il i

The module adopts a multi-faceted teaching strategy designed to bridge the gap between
theoretical metrology and practical instrumentation. Theoretical concepts are delivered
through Interactive Lectures that focus on real-world engineering applications. Statistical
and data analysis skills are developed through Computer-Based Workshops using
Microsoft Excel for regression and error treatment. The practical component utilizes

Strategies : . . . . . . .
g Simulation-Based Learning via high-end Virtual Laboratories (vlab.co.in), allowing
students to perform precise sensor calibrations and dynamic response analysis in a
controlled digital environment. Furthermore, Problem-Based Learning is integrated
through lab reports where students must critically evaluate experimental uncertainties

and propose methods for error minimization.
Student Workload (SWL)
Structured SWL (h/sem) 63 Structured SWL (h/w) 42

Jomdl) & U il gl 5l Jas e g Ul pliiall il 5ol Jasl

Unstructured SWL (h/sem)
Jeaadll JDa Qlall i) e asl jall Jeal)

g7 Unstructured SWL (h/w) £ g
Lo sand Calldall il ye sl al) Jaal) '

Total SWL (h/sem)

il A llall Y il el Jasl 150
Module Evaluation
L) ) Balall s
Relevant
: . Week )
Time/Number | Weight (Marks) S Learning
Outcome
Quizzes 2 10% (10) 4and 11 | LO#1, #2, #6
3,58,
Formative Assignments 6 10% (10) 10. 15 LO #2, #4, #7
assessment : :
Seminar 1 10% (10) 14 LO #1-8
Report 1 10% (10) 12 LO #3, #5, #8
) Midterm
Summative 2hr 10% (10) 7 LO#1-#4
Exam
assessment _
Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
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Delivery Plan (Weekly Syllabus - Theory)
bl o gzl

Material Covered

Week 1

General Concept of Engineering Measurement Systems
Basic measuring process and types of Metrologies.
Methods of Measurement, units, and standards.

Week 2

Measuring Instruments and Measurement Errors
Classification of instruments and sensitivity analysis.
Systematic vs. Random errors and calibration concepts.

Week 3

Statistical Analysis of Experimental Data
Best estimates from replicate data and variance minimization.
Normal distribution and confidence intervals.

Week 4

Regression Analysis and Error Propagation
Linear regression and the method of least squares.
Error propagation formula for derived quantities.

Week 5

Non-Linear and Polynomial Regression
Fitting data to non-linear models and polynomial equations.
Evaluating "Goodness of Fit" using correlation coefficients.

Week 6

Design of Experiments (DOE)
Introduction to Experimental Design and Factorial Design.
Dimensional analysis to simplify experimental trials.

Week 7

Midterm Exam (Theoretical & Practical)

Week 8

Thermometry: Temperature Measurement
Principles of thermometry and thermometric properties.
International Temperature Scale of 1990 (ITS-90).

Week 9

Thermoelectric Thermometry
Seebeck, Peltier, and Thomson effects.
Thermocouple types, tables, and reference junctions.

Week 10

Resistance Thermometry
RTD (Pt100) characteristics and the Calendar equation.
Bridge circuits and lead-wire compensation methods.

Week 11

Pyrometry: Radiation Measurement
Blackbody radiation and Stefan-Boltzmann Law.
Vanishing filament and two-color pyrometers.

Week 12

Transient Temperature Measurement
Temperature sensors as first-order thermal systems.
Time constant analysis and response to step/ramp inputs.

Week 13

Errors in Temperature Measurement
Conduction errors in surfaces and flowing fluids.
Strategies for minimizing thermometric errors.

Week 14

Transient Response of Pressure Instruments
Dynamic response of U-tube manometers and bellows.
Damping ratios and frequency response in pressure sensing.

Week 15

Fluid Velocity Measurement Techniques
Pitot tubes, Hot-wire anemometry, and Doppler shift methods.
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| Time-of-Flight (TOF) and cross-correlation velocity meters.

Delivery Plan (Weekly Lab Syllabus)
sherdl e ) Zleiall

Material Covered

Week 1

Lab Safety & Measurement Standards
e Introduction to laboratory safety protocols.
e Familiarization with standard measuring instruments.
e Understanding traceability and Sl unit standards.

Week 2

Uncertainty Analysis in Physical Measurements
e Estimating Type, A and Type B uncertainties.
e Reporting measurements with appropriate confidence levels.
e Significant figures and rounding in engineering data.

Week 3

Statistical Analysis using Microsoft Excel
e Calculating Mean, Variance, and Standard Deviation for large datasets.
e Using Excel’s "Data Analysis Tool Pak" for descriptive statistics.
e Visualizing data distribution using Histograms.

Week 4

Linear Regression and Graphing Uncertainties
e Applying the Method of Least Squares for curve fitting.
e Determining the Correlation Coefficient (R-squared).
e Plotting error bars and trendlines in Excel.

Week 5

Displacement Measurement: LVDT Characteristics
e Operating principles of Linear Variable Differential Transformers.
e Determining sensitivity and linearity range.
e Calibration of LVDT for precise displacement sensing.

Week 6

Force Measurement: Strain Gauge Characteristics
e Understanding the Gauge Factor and Wheatstone Bridge circuits.
e Measuring strain and calculating applied force/stress.
e Temperature compensation technigues in strain measurement.

Week 7

Practical Midterm Exam

Week 8

Calibration of Temperature Sensors
e Calibration using the Ice Point and Boiling Point methods.
e Comparing accuracy across different sensor types.
e Developing calibration curves and correction factors.

Week 9

Thermocouple Characteristics & Seebeck Effect
e Measuring thermoelectric voltage vs. temperature.
e Understanding Cold Junction Compensation (CJC).
e Characterizing different thermocouple types (J, K, T).

Week 10

Resistance Temperature Detector (RTD) Study
e Analyzing the Resistance-Temperature relationship of Pt100.
e Comparing 2-wire, 3-wire, and 4-wire bridge configurations.
e Evaluating self-heating errors in RTDs.
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Week 11

Radiation Pyrometry & Stefan-Boltzmann Constant
e Measuring high temperatures using non-contact radiation methods.
e Experimental verification of the Stefan-Boltzmann Law.
e Analyzing the effect of emissivity on temperature readings.

Week 12

Dynamic Response of First-Order Systems
e Determining the Time Constant of a thermal sensor.
e Analyzing system response to Step and Ramp inputs.
e Evaluating measurement lag in transient processes.

Week 13

Pressure Gauge Calibration
e Using a Dead Weight Tester for primary pressure calibration.
e Characterizing Bourdon Tube pressure gauges.
e Analyzing hysteresis and repeatability in pressure sensing.

Week 14

Fluid Flow Measurement (Venturi/Orifice)
e Measuring flow rates using differential pressure meters.
e Calculating the Coefficient of Discharge (Cd).
e Comparing Venturi vs. Orifice plate performance.

Week 15

Final Practical Exam

Learning and Teaching Resources
u.u..j‘)ﬂ\j (J::\S\ )JLAA

Available in the
Text .
Library?
Required Texts Morris, A. S._, & Langari, R. (2029). I\(Ieasurement_and No
Instrumentation: Theory and Application. Academic Press.
Recommended Hughes, T. A. (2007). Measurement and Control Basics. No
Texts ISA.
Websites Primary Source Link , Suggested Source Link , Virtual Labs Portal
Grading Scheme
Group Grade il o2 | Definition
A - Excellent Jbgial 90 - 100 | Outstanding Performance
B - Very Good Jaa 2 80 - 89 Above average with some errors
Success Group C - Good 2 70 -79 Sound work with notable errors
(50 - 100) D - Lt 60-69 | Fair but with major shortcomi
Satisfactory i - air but with major shortcomings
E - Sufficient Jsie 50 - 59 Work meets minimum criteria
. . " More work required but credit
_ Aallaall 28) -
Fail Group X - Fail s S awarded
(0-49) F _ Fail s (0-44) Cons_lderable amount of work
required



https://www.google.com/url?sa=E&q=https%3A%2F%2Fdrive.google.com%2Ffile%2Fd%2F1ScNQAhEqyLfSAo8CGXfIU6mNoVxlJd90%2Fview%3Fusp%3Dsharing
https://www.google.com/url?sa=E&q=https%3A%2F%2Fdrive.google.com%2Ffile%2Fd%2F1PYCZHInp25-pXeYmyNbCjX03OSB_9W5z%2Fview%3Fusp%3Dsharing
https://www.google.com/url?sa=E&q=https%3A%2F%2Fwww.vlab.co.in%2F
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Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example
a mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy
NOT to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be
the automatic rounding outlined above.

Code Course/Module Title ECTS Semester
Engineering
PM 401 Measurement Systems 6 !
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
2 2 63 87

Course Description / sl saldl caca g

Engineering Measurement Systems is a fundamental module designed to provide senior engineering students
with the critical skills required to quantify physical phenomena with scientific rigor. In an era dominated by
data-driven decision-making and high-precision manufacturing, understanding the "science of measurement”
(Metrology) is essential. This course bridges the gap between theoretical physics and practical engineering by
focusing on the systematic analysis of measurement chains, from the initial sensing element to the final data
output.

The curriculum is structured to provide a deep dive into Statistical Error Analysis and Uncertainty
Quantification, enabling students to distinguish between systematic biases and random fluctuations. By
mastering advanced tools such as Linear and Non-linear Regression in Microsoft Excel, students learn to
transform raw experimental data into reliable mathematical models. The course further explores the Dynamic
Response of sensors, teaching students how to account for time lags and damping in high-speed industrial
processes.

A significant portion of the module is dedicated to Advanced Instrumentation, covering the full spectrum of
industrial sensors for temperature, pressure, displacement, and fluid flow. Students explore the physics behind
Thermoelectric effects, Resistance thermometry, and Radiation pyrometry, while simultaneously gaining
hands-on experience through a state-of-the-art Virtual Laboratory framework. This integration of simulation-
based learning with classical theory ensures that graduates can design, calibrate, and troubleshoot complex
measurement systems in sectors ranging from aerospace and automotive to energy and robotics.

By the end of this module, students will possess the technical authority to lead experimental projects, ensure
quality standards through precise calibration, and interpret complex datasets with confidence. This
comprehensive approach prepares them for the technical demands of modern industry, where accurate
measurement is the foundation of all control, optimization, and innovation.
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Module Information
Z\_,_“,\Jj\ 3alall QLA}L;A

Module Title Methodology of Scientific Research Module Delivery
Module Type Support Theory
X
Module Code PM 402 tz(t:)ture
ECTS Credits 4 O Tutorial
O Practical
SWL (hr/sem) 100 I Seminar
Module Level 4 Semester of Deliver 7
Administering Department PM College TEMO
Module Leader | Omar Sadoon Khaleel e-mail omarsadoon@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
%c(’::tific LM AFIOE. 01/06/2025 Version Number | 3.0

Relation with other Modules
6 AY Al 5l 3 sall ae 28|

Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

Ll Y Oy sinall g alail) il g Al jall salall Calaal

Module Objectives
Jaud Al salal) Calaal

Develop students’ understanding of scientific research principles in
engineering.

Enhance analytical thinking and problem-solving skills.

Enable students to formulate engineering problems and build mathematical
models.

Introduce students to experimental, numerical, and analytical research
methods.



mailto:omarsadoon@ntu.edu.iq
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Develop skills in data collection, analysis, and interpretation.
Prepare students for graduation projects and academic research writing

Understand research foundations and engineering principles.

. Select appropriate research topics and identify research gaps.

Module Learning Formulate clear research problems and objectives.

Outcomes Develop mathematical models and apply governing equations.

Design and conduct experiments or simulations (CFD, numerical methods).
Al all salall L3l s j3 | Analyze data using statistical and engineering methods.

Interpret results and compare with existing literature.

Write structured research reports using proper referencing (IEEE).

1. Research Foundations
e Scientific research principles
e Engineering problem-solving
e Mathematical modeling
2. Literature Review
o Critical review techniques
o ldentifying research gaps
3. Research Methodology
e Experimental methods
e Numerical methods
e Analytical approaches
4. Experimental Design
e Measurement techniques
e Uncertainty analysis
5. Numerical & CFD Methods
e Finite methods
Indicative Contents « CFD simulation process
A0l Y b sial) e Turbulence modeling
6. Data Handling
e Data collection
o Data analysis
e  Statistical methods
7. Engineering Applications
e Heat transfer
e  Fluid mechanics
e Thermodynamics
8. Results & Discussion
e Graph interpretation
e Comparison with literature
9. Research Writing
e Abstract, introduction, methodology
e Results and discussion writing
10. Academic Skills
o Referencing (IEEE style)
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e Plagiarism avoidance
e Research ethics
11. Professional Skills
e Presentation skills
e Communication skills
e Project planning and time management
12. Numerical Analysis & Simulation Validation
e Convergence and residuals
e Mesh independence study
e Validation of numerical results
13. Advanced Engineering Analysis
e Dimensionless analysis
e Sensitivity analysis
e  Optimization techniques
14. Experimental & Measurement Systems
e Sensors and instrumentation
e Error analysis
o Data accuracy and reliability
15. Modern Engineering Topics
e Renewable energy systems
e Energy efficiency
e Introduction to machine learning in engineering

Learning and Teaching Strategies

a5 aleil il yind

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)
Lc}_u.n\ \OJQW%JMW\JJ\ Jaall

Structured SWL (h/sem) 32 Structured SWL (h/w) ”

Jaadl) A Ul adaiial) ol ) Jasl) Lo saad (Ul alaiiall ol Hall Jaall

Unstructured SWL (h/sem) 68 Unstructured SWL (h/w) )

duadl) A Qlall alatial) e ol all Jasl) e sand Calldall alaiiall pue ol Hal) Jaal)

Total SWL (h/sem) 100

dhadl) oA Ul SH ol ) Jasl)
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Module Evaluation
L) al) Balal) s

Time/Number | Weight (Marks) | Week Due Relevant Learning
Outcome

Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 2 10% (10) Continuous | All

Report 2 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
@bl e pul) el

Material Covered

Research Foundations
« Scientific research principles
« Engineering problem-solving
o Mathematical modeling

Week 1

Literature Review
Week 2 o Critical review techniques
o Identifying research gaps

Research Methodology
o Experimental methods
e Numerical methods
e Analytical approaches

Week 3

Experimental Design
Week 4 e Measurement techniques
e Uncertainty analysis

Numerical & CFD Methods
e Finite methods
o CFD simulation process
e Turbulence modeling

Week 5

Data Handling
« Data collection
o Data analysis
« Statistical methods

Week 6

Engineering Applications
e Heat transfer
e Fluid mechanics
e Thermodynamics

Week 7
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Results & Discussion

Week 8 e Graph interpretation
o Comparison with literature
Research Writing
e Abstract, introduction, methodology
Week 9 : . i
e Results and discussion writing
Academic Skills
Week 10 . Refe_rer)cmg (II_EEE style)
« Plagiarism avoidance
o Research ethics
Professional Skills
Week 11 . Presentatl_on §k|IIs _
e Communication skills
o Project planning and time management
Numerical Analysis & Simulation Validation
o Convergence and residuals
Week 12 e Mesh independence study
« Validation of numerical results
Advanced Engineering Analysis
Week 13 . Dlmgq3|_onless angly3|s
e Sensitivity analysis
o Optimization technigues
Experimental & Measurement Systems
Week 14 *  Sensors and instrumentation
e Error analysis
o Data accuracy and reliability
Modern Engineering Topics
Week 15 e Renewable energy systems

e Energy efficiency
¢ Introduction to machine learning in engineering

Learning and Teaching Resources
U’“:’Jﬂ\} (—Ja_'u\ J.Jb.a.q

Text

Available in the Library?

S., Fundamentals of Heat and Mass Transfer.

Incropera, F. P., DeWitt, D. P., Bergman, T. L., & Lavine, A.

Required Texts i , , Yes
Cengel, Y. A., & Cimbala, J. M., Fluid Mechanics:
Fundamentals and Applications.
Holman, J. P., Experimental Methods for Engineers.
Versteeg, H. K., & Malalasekera, W., An Introduction to
Recommended ) ) _ o
Texts Computational Fluid Dynamics: The Finite Volume Method. Yes

Montgomery, D. C., Design and Analysis of Experiments.
White, F. M., Fluid Mechanics.
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Fox, R. W., McDonald, A. T., & Pritchard, P. J., Introduction
to Fluid Mechanics

Google Scholar — https://scholar.google.com
ScienceDirect — https://www.sciencedirect.com
IEEE Xplore Digital Library — https://ieeexplore.ieee.org

Websites
ResearchGate — https://www.researchgate.net
Coursera — https://www.coursera.org
edX — https://www.edx.org
Grading Scheme
Group Grade il Marks % | Definition
A - Excellent Jlal 90 - 100 Outstanding Performance
B - Very Good EENFIES 80 - 89 Above average with some errors
(SSUOC?‘?SOSOC)HOUD C - Good 2 70-79 Sound work with notable errors
D - Satisfactory b gia 60 - 69 Fair but with major shortcomings
E - Sufficient Jsie 50 - 59 Work meets minimum criteria
Fail Group FX - Fail (Aalladll 28) ol ;| (45-49) More work required but credit awarded
(0-49) F — Fail Gl (0-44) Considerable amount of work required

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

Code Course/Module Title ECTS Semester
PM 402 Methodology of Scientific 4 7
Research
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
2 2 32 68

Description

The Methodology of Scientific Research (PM402) module covers research foundations (scientific principles,
engineering problem-solving, mathematical modeling), literature review techniques, research methodology
(experimental, numerical, and analytical methods), experimental design (measurement techniques,
uncertainty analysis), numerical and CFD methods (finite methods, simulation, turbulence modeling), data
handling (collection, analysis, statistics), engineering applications (heat transfer, fluid mechanics,
thermodynamics), results and discussion, research writing (abstract, introduction, methodology, results),



https://scholar.google.com/
https://www.sciencedirect.com/
https://www.researchgate.net/
https://www.coursera.org/
https://www.edx.org/
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academic skills (IEEE referencing, plagiarism avoidance, research ethics), professional skills (presentation,
communication, project planning, time management), numerical analysis and simulation validation
(convergence, mesh independence, validation), advanced engineering analysis (dimensionless, sensitivity,
and optimization techniques), experimental and measurement systems (sensors, error analysis, data
accuracy), and modern engineering topics (renewable energy, energy efficiency, machine learning in
engineering). The main advantages are that students develop a deep understanding of scientific research
principles in engineering, enhance analytical thinking and problem-solving skills, learn to formulate
engineering problems and build mathematical models, gain skills in data collection and analysis, and prepare
effectively for graduation projects and academic research writing—essential for postgraduate studies and
professional engineering research careers.
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MODULE DESCRIPTION FORM
:\M\Jﬂ\ salall Sa CJ)A.\

Module Information

Module Title Industrial Engineering Management Module Delivery
Module Type Basic learning activities Theory
Module Code PM 403 O Lecture

O Laboratory
ECTS Credits 4 O Tutorial

O Practical
SWL (hr/sem) 100 O Seminar
Module Level 4 Semester of Deliver | 7
Administering Department PM College | TEMO
'\ﬁzggéer Banan Najim Al-deen Abdullah | e-malil 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
Approval Date

Relation with other Modules

Prerequisite module None Semester

Co-requisites module | None Semester

Module Aims, Learning Outcomes and Indicative Contents

Introduce students to the basic principles of management and their
application in engineering fields. Develop skills in planning, organizing, and
supervising engineering projects.

Enable students to effectively manage time and resources within projects.
Understand the fundamentals of project management, including scheduling,
cost, and quality control. Enhance the ability to make informed engineering
and managerial decisions. Improve leadership and teamwork skills in
engineering environments. Learn methods for risk analysis and risk
management in projects.

Understand economic aspects such as cost analysis and feasibility studies.
Develop effective communication and professional interaction skills.

Bridge the gap between engineering knowledge and practical industry
applications

Module Objectives

Module Learning Demonstrate understanding of basic management concepts and principles in
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Outcomes engineering contexts.

Apply project management techniques such as planning, scheduling, and
resource allocation.

Analyze and evaluate engineering project costs and economic feasibility.
Identify and assess risks associated with engineering projects and propose
mitigation strategies.

Make effective managerial and technical decisions based on data and
analysis.

Work efficiently within a team environment and demonstrate leadership
skills.

Communicate ideas clearly through technical reports and presentations.
Utilize appropriate tools and methods for time management and productivity
mprovement.

Introduction to engineering management and its role in engineering practice
Basic functions of management: planning, organizing, leading, and controlling
Principles of project management and project life cycle
Project planning techniques (Work Breakdown Structure, scheduling methods)
1. Indicative Time management and resource allocation in engineering projects

Contents Cost estimation and engineering economics (cost analysis, feasibility studies)
Risk management and decision-making techniques
Quality management and quality control systems Leadership styles and team
management Communication skills in engineering environments (reports and
presentations)

2. Learning and Teaching Strategies

1. Lectures: Presenting the fundamental concepts of engineering
management in an organized and clear manner.

2. Class Discussions: Encouraging students to participate and analyze
managerial and engineering problems.

3. Strategies 3. Project-Based Learning: Assigning students real-world projects to
apply management concepts.

4. Problem-Solving Sessions: Solving problems related to planning,
costs, and decision-making.

5. Assignments and Reports: Preparing reports and assignments to
enhance theoretical understanding and application.

Student Workload (SWL)

Structured SWL (h/sem) 33 Structured SWL (h/w) 9
daadll 3 alldall alaiiall ol all Jasll Le sl Ul aluinall ol pall Jaal)

Unstructured SWL (h/sem) 67 Unstructured SWL (h/w) 4
Juaill U3 Qllall alziidl e a5l Jaal L sonsl el il e asd Al Jeal

Total SWL (h/sem)

daadll Joa ldall S )l Jasl) 100
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Module Evaluation

Time/Number | Weight (Marks) | Week Due (F;elevant Learning
utcome
Quizzes 15% (10) 5and 10 LO #2
. Assignments 15% (10) 2and 12 LO #3
Formative Proiects /
assessment )
Lab.
Report 8and 13 LO #1 and LO #2
Summative l'\E"X'gfﬁrm 1hr, 10% (10) 7 LO #1 - #2
assessment el Exam 3. 60% (60) 16 All
100% (100
Total assessment Marks)

Delivery Plan (Weekly Syllabus)
bl e sl zlgiall

Material Covered

Week 1 introduction

Week 2 What is Engineering Management

Week 3 Example areas of engineering management area

Week 4 Function of management

Week 5 managerial skills

Week 6 Project management

Week 7 Net work

Week 8 Critical Path

Week 9 EXAMPLE

Week 10 | Feasibility Study

Week 11 Cost

Week 12 | Marketing

Week 13 | The Marketing Process

Week 14 | Project Planning Techniques (Gantt chart)

Week 15 EXAMPLE

Week 16 | Preparatory week before the final Exam

Learning and Teaching Resources

Available in the

Text .
Library?
Required Texts | Engineering Management — William J. Stevenson .1
Recommended
Texts
Websites
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Grading Scheme
CICHR Grade Prscal !)\//(I)arks Definition
A - Excellent Db 90 - 100 | Outstanding Performance
B - Very [EENRIES 80 -89 | Above average with some errors
Success Good
Group C - Good 2 70-79 | Sound work with notable errors
(50 - 100) D- I, 60-69 | Fair but with major shortcomi
Satisfactory i - air but with major shortcomings
E - Sufficient Jsie 50-59 | Work meets minimum criteria
: . . More work required but credit
- Aalladll sl -
Fail Group FX - Fail (* ) (45-49) awarded
(0-49) E _ Fail s (0-44) Conglderable amount of work
required
Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark
(for example a mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54.
The University has a policy NOT to condone ""near-pass fails™ so the only adjustment to marks
awarded by the original marker(s) will be the automatic rounding outlined above.

Code Course/Module Title ECTS Semester
PM 403 Industrial Engineering 4 7
Management
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 0 33 67
Description

Engineering Management is an important course that combines engineering knowledge with management
skills. It teaches students how to plan, organize, execute, and control engineering projects efficiently while
managing resources such as time, cost, and workforce. The course covers key topics like project
management, cost analysis, decision-making, risk management, and teamwork, along with developing
leadership and communication skills in engineering environments.
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MODULE DESCRIPTION FORM

Lpaal ) Balal) Ciua g 73 gad

Module Information
gu\)ﬂ\ PR\AL! &_ILA}XM

Module Title Renewable Energy Module Delivery
Module Type Core & Theory
Module Code RAC 401 Lecture
X Lab
ECTS Credits 6 1 Tutorial
Sl (T 150 & Practical
(e, Seminar

Module Level 3 Semester of Delivery 8
Administering Department PM College TEMO
Module . . .

L eader Dr. Omar Abdulhadi Mustafa e-mail omeralhayalyl@ntu.edu.iq
Module Leader’s Acad. Title | Lecturer Module Leader’s Qualification Ph.D
Module Tutor e-mail
Peer Reviewer Name Dr. Ammar Hassan | e-mail ammarsuhail@ntu.edu.iq
Scientific Committee Version
Approval Date 01/06/2025 Number 3.0

Relation with other Modules
6 AY) Ll )l sall e A8DMall

Prerequisite module None Semester

Co-requisites module | None Semester

Module Aims, Learning Outcomes and Indicative Contents
LL5 Y1 by sinall 5 alail) il g Al Hall 3alall Calaa]

Module Objectives for Renewable Energy:

Module .
.. 1. Students will learn the fundamentals of renewable energy.
Objectives . e . . .
sl Calaal 2. Students will become familiar with the new technics and energy resources in the
. world.
4:\..&\).33\

3. Students must know what are the advantages and disadvantage of this types of
energy resources.




Northern Technical University

Engineering Technical College/ Mosul

Department of Power Mechanics Techniques Engineering §

NORTHERN TECHNICAL UNIVERSITY

Module Aims, Learning Outcomes and Indicative Contents
Ll Y1 by sinall 5 alail) il g Al jall salall Calaal

Module Learning Outcomes for biofuel:

1. Knowledge and Understanding
« Explain the principles of renewable energy technologies including solar, wind,
biomass, geothermal, hydro, and ocean energy.
e Understand the global energy demand and supply context, and the role of
renewables in reducing dependence on fossil fuels.
« Identify engineering design considerations for renewable energy systems.
« Evaluate environmental impacts of renewable energy adoption, including
carbon reduction and sustainability.
2. Technical and Analytical Skills
e Analyze the performance and efficiency of different renewable energy systems.
e Apply engineering and scientific methods to assess renewable energy
technologies against economic and technical criteria.

Module o Interpret data and models related to energy generation, storage, and
Learning distribution.
Outcomes « Conduct comparative assessments between renewable and non-renewable
energy sources.
REJEIY 3. Critical Thinkin_g _a_nd Application o _
Tl ol 3L e Assess Fhe fea5|b|_llty of renewable energy projects in different geographical
i and socio-economic contexts.
« Debate challenges and opportunities in renewable energy deployment,
including intermittency, grid integration, and storage.
« Evaluate policy frameworks and incentives that influence renewable energy
adoption.
e Propose innovative solutions for energy conservation and sustainable energy
systems.
4. Communication and Research Skills
e Present technical information clearly in written, oral, and digital formats.
o Engage in informed discussions on renewable energy issues using evidence-
based arguments.
o Collaborate across disciplines (engineering, economics, environmental science,
policy).
o Conduct independent research on emerging renewable energy technologies.
Indicative Contents for renewable energy:
1. Introduction to Renewable Energy
o » Definition and classification of renewable energy sources.
Indicative o Global energy demand and supply trends.
Contents o Comparison with fossil fuels: sustainability, emissions, and resource depletion.
il siaall 2. Renewable Energy Resources
ALYl « Solar energy: photovoltaic systems, solar thermal technologies.

e Wind energy: onshore and offshore wind turbines.

o Hydropower: small-scale and large-scale hydroelectric systems.
o Biomass energy: biofuels, biogas, waste-to-energy.

o Geothermal energy: direct use and electricity generation.
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Module Aims, Learning Outcomes and Indicative Contents
Ll Y1 by sinall 5 alail) il g Al jall salall Calaal

o Marine energy: tidal, wave, and ocean thermal energy.

3. Conversion Technologies
e Principles of energy conversion and efficiency.
« Storage technologies: batteries, hydrogen, pumped hydro.
e Hybrid systems and smart grids.
4. Environmental and Economic Aspects
o Life-cycle assessment (LCA) of renewable energy systems.
o Environmental impacts: land use, biodiversity, emissions reduction.
« Economic viability, cost trends, and market competitiveness.
5. Policy and Regulation
« International agreements and renewable energy targets.
« National and regional policies supporting renewable energy.
e Incentives, subsidies, and carbon pricing mechanisms.
6. Future Perspectives
« Emerging technologies: perovskite solar cells, floating wind farms, advanced
biofuels.
« Integration of renewables into sustainable cities and smart infrastructure.
e Role of renewables in achieving net-zero carbon goals.

Learning and Teaching Strategies

el alaill g i

1. 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.

Strategies 2. By learning this material, they will be able to keep up with scientific
advancements and integrate with modern patterns adopted in the job incubator.
3. This material enables them to design and operate the modern power plants
Student Workload (SWL)
e gl \OJg_ajm;ﬁUaﬂGm\‘)ﬂ\dAﬂ\
Structured SWL (h/sem) 63 Structured SWL (h/w) 4
Jeanil) JMA Il il sl al) Jeal L spad (lUall aliinall ol 5l Jasl)
Unstructured SWL (h/sem) 87 Unstructured SWL (h/w) 6
Jeaill JOa Qlall i) e gasl jall Jeall L sand Ul alaiiall e a5l Jaal
Total SWL (h/sem) 150
Jeanil) JMA Il KN sl 5al) Jeal
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Module Evaluation

L) ) 3alall s
Time/Numbe . Week Relevant Learning
Weight (Marks)
r Due Outcome
. LO #1, #2, #3, and

Quizzes 2 10% (10) 4 and 11 44
Formative . 3,5,7,8,10

Assignments 6 10% (10) LO #2 and #4
assessment and 15

Seminar 10% (10) 7 LO #1-3

Report 1 10% (10) 12 LO #2-4

. Midterm

Summative 2hr 30% (30) 7 LO #1 - #4

Exam
assessment :

Final Exam 3hr 30% (30) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
bl e sl zlgiall

Material Covered

Week 1 Traditional Energy sources

Week 2 Solar Energy

Week 3 Types of solar collector

Week 4 Thermal needs of life

Week 5 variation of extraterrestrial radiation

Week 6 Calculations of the solar energy

Week 7 Mid. examine

Week 8 Wind Energy

Week 9 Wind Energy Natural Characteristics, Main Components of a Wind Turbine,
Week 10 | Wind Turbine design, Sizing Wind Turbine,

Week 11 | Commercial types of conventional geothermal power plants
Week 12 | Geothermal energy

Week 13 | Lifecycle Assessment of Biofuels, Policy & Politics of Energy
Week 14 | Hydroelectricity

Week 15 | Final examines
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Learning and Teaching Resources

U“‘:’)ﬂ‘} (Jaﬂ\ )ALAA

Available in the
Library?

Text

Solar Energy, Fundamentals, Technology, and Systems,
Required Texts | Klaus Jager, Olindo Isabella, Arno H.M. Smets, René No
A.C.M.M. van Swaaij, Miro Zeman, 2014

Recommended | Biofuel Technology Handbook, Dominik Rutz &

: No
Texts Rainer Janssen 2008
Websites
Grading Scheme
GilaHall alada
Elrop Grade Prcal !,\//(I) i Definition
A - Excellent Dlal 90 - 100 | Outstanding Performance
SUCCess B - Very Good lax 2 80 - 89 Above average with some errors
Group C - Good L 70-79 Sound work with notable errors
D- . . . i
50 - 100 _ L g -
( ) Satisfactory sia 60 - 69 | Fair but with major shortcomings
E - Sufficient J e 50 - 59 Work meets minimum criteria
. . . More work required but credit
_ dalladll 28) ol -
Fail Group FX - Fail S ) el | (45-49) awarded
(0-49) E _ Eail s (0-44) Cons_lderable amount of work
required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example
a mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a
policy NOT to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s)
will be the automatic rounding outlined above.
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Code Course/Module Title ECTS Semester
RAC 401 Renewable Energy 6 8
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
2 2 63 87

The Renewable Energy (RAC401) module covers traditional energy sources, solar energy (types of solar
collectors, extraterrestrial radiation variation, calculations), wind energy (natural characteristics, wind turbine
components, design and sizing), geothermal energy (commercial power plant types), hydroelectricity,
biomass energy (biofuels, biogas), and lifecycle assessment of biofuels. The module includes theory, lectures,
labs, practical work, and seminars. The main advantages are that students learn the fundamentals of
renewable energy technologies, become familiar with modern techniques and energy resources, understand
the advantages and disadvantages of each energy source, analyze performance and efficiency of different
systems, assess feasibility of renewable energy projects in various contexts, evaluate environmental impacts
including carbon reduction and sustainability, and gain skills to design and operate modern power plants—

essential for careers in sustainable energy engineering, power generation, and environmental management.
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MODULE DESCRIPTION FORM

Ll ) BaLal) i g 3 g

Module Information
:\_u.u\JJS\ 3alall QLA}L;A

Module Title Design of Air Conditioning Systems Module Delivery
Module Type Core Theory
Lecture
Module Cod RAC 402
odule Code Lab
ECTS Credits 8 O Tutorial
O Practical
SWL (hr/sem) 200 O Seminar
Module Level 4 Semester of Deliver 8
Administering Department RAC College TEMO
Module Leader | Omar Sadoon Khaleel e-mail omarsadoon@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
%(:;e:tlflc SIS APETENEL 01/06/2025 Version Number 3.0
Relation with other Modules
6 AY Al 5l 3 sall ae 28|

Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

40L5 Y1 il ginall g alail) =il g A all salall Calaa]
1. To understand types of air conditioning system.

Module Objectives 2. To understand how to select best A/C system for each application.
Ll ) Balall il 3. To understand the basic processes for refrigeration and air conditioning

system.
4. To understand the air properties and how to use psychometric chart with draw
each process.



mailto:omarsadoon@ntu.edu.iq
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5. To understand types of air distribution within each zone.
To understand advanced air duct design.
7. To understand how to selection best air diffuser with all accessories.

IS

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

1. Demonstrate the ability to do technical work in a variety of heating, cooling,
and refrigeration fields.

2. Identify and describe various components in a typical air-conditioning

Module Learning system. _ _
3. Identify and demonstrate correct use of tools, materials, and equipment used
Outcomes in the trade

4. Evaluate a motor in a hermetic compressor to determine if it is electrically
sound and safe to start.

5. Follow the circuit of a typical electric air-conditioning system.

6. Take wet-bulb and dry-bulb temperature readings and determine relative
humidity from the psychometrics chart.

7. Use information to determine the level of comfort from the ASHRAE
generalized comfort chart.

gl ) oLl alal) il jie

Indicative content includes the following.

Types of Air Condition System
Advanced Air Duct Design
Air Distribution

Fan Types and Characteristics

o Air Filtration
Indicative Contents | psychometric Process and Advanced applications
Aald )Y b gisall Water air condition system design

Evaporative cooling applications
Noise and source
Mini Project: Design mini project for different air conditioning systems

Learning and Teaching Strategies

adall g alall 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.
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Student Workload (SWL)

Structured SWL (h/sem) 123 Structured SWL (h/w) g
ol J3UA Ul aliiall sl 5l Jaal) L sandd Calllall JJatidl) ash jal) Jeal)

Unstructured SWL (h/sem) 27 Unstructured SWL (h/w) 4
Juadl) JA Ul alaiidl) yae ol Al Jaal) e sand Calldall alaiiall pue ol Hall Jaal)

Total SWL (h/sem)
Jaadll J3a Cllall SN ol al) Jaal)

200

Module Evaluation

Al al) Balall avs
Time/Number | Weight (Marks) | Week Due Relevant Learning
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 2 10% (10) Continuous | All
Report 2 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
bl o gl mleiall
Material Covered
Introduction - Air conditioning systems, Types of air conditioning systems for building.
Week 1 | All - air systems, single duct, types, advantages and disadvantages. Single zone system, variable
volume, advantages and disadvantages.
o Air handling unit advantages and disadvantages, Fan coil units advantages and disadvantages.
Dual duct systems, multiple zone, advantages and disadvantages
Air - water systems, characteristic and advantages and disadvantages for each type and comparison
Week 3 | with other systems, approaches of components selections. Induction systems, advantages and dis
advantages
. All - water systems, performance, designs and applications. Useful pictures for each A/C
Weeka system.
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Method of design air duct, Air duct system resistance.

Static and dynamic pressure losses calculate, Fan total pressure estimate.

Week 5 | Air distributed inside the room, Air distributes requirements inside the rooms.
Ventilation apertures, How to select the air diffuser, Types of air diffuser with picture.
. Fans design and its selection, Fans types and its calculations.
Week 6
Selection of fans for design, Fan’s laws.
Filter types and its employment.
Air impurities, How to select the air filter.
Week 7 ) ) o o
HEPA filter with application, Modern air filter.
Preparatory week before the final Exam
Fast review about process that student took in second stage.
Explain psychometrics chart.
Week 8 o
Humidification methods.
Dehumidification methods.
Advanced applications.
Week 9 . : L : :
Main components of water air conditioning system with benefits
< 10 Types of water air conditioning system, Explain advantages and disadvantages of water air
Week 1
conditioning system
Week 11 | Water effects, Water pipe diameter design, Types of pump connection.
‘1 Pump capacity and head calculation. Static loss calculates. Dynamic loss calculates.
Week 1
Reduce loss within pipe. Problems.
. Study the evaporative cooling system. How the system work.
Week 13
Performance of evaporative system. Advantages and disadvantages. Application.
Definition of Sound. Basic of noise. Study the source of noise.
Week 14
Noise criteria and how to reduce it by using silencers, Types of silencer.
Week 15 | Design mini project for different air conditioning systems
Week 16 | Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
Material Covered
Week 1 Lab 1: Measuring of air velocity using pitot tube and manometer
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Week 2 Lab 2: Air properties with specification

Week 3 | Lab 3: Estimation static pressure losses in the flexible duct. Estimation total pressure losses in the
flexible duct.

Week 4 | Lab 4: Estimation static pressure losses in the smooth duct. Estimation total pressure losses in the
smooth duct

Lab 5: Comparison of static pressure losses within different duct metal. Comparison of dynamic
Week 5 pressure losses within different duct metal. Comparison of total pressure losses within different duct
metal

Lab 6: Lab 10: Estimation the static pressure losses within sharp and smooth elbow fitting
Week 6 . Estimation the dynamic pressure losses within sharp and smooth elbow fitting
. Estimation the total pressure losses within sharp and smooth elbow fitting

Lab 7: Lab 13: Effect of air velocity on the static pressure losses
Week 7 | Effect of air velocity on the dynamic pressure losses
. Effect of air velocity on the total pressure losses

Week 8 Lab 8: Application of air Psychrometric chart

Week 9 | Lab 9: Sensible heating and cooling

Lab 10: Central cooling with dehumidification

shsnal Effect of freash air on central cooling with dehumidificayion
Week 11 Lab 11: Central heating with humidification
Effect of freash air on central heating with humidificayion
Lab 12: Performance of forward centrifugal fan
Week 12 Performance of Radial centrifugal fan
Performance of backward centrifugal fan
Comparison between types of centrifugal fan performance
Week 13 Lab 13: Effect of variable cold water velocity (single fan coil unit) on outlet air properties

Effect of variable cold water velocity (double fan coil unit) on outlet air properties

Week 14 | Lab 14: Comparison of single and double effect of fan coil unit on outlet air properties

Lab 15: Effect of air velocity on the dynamic pressure losses

sl Effect of air velocity on the total pressure losses
Learning and Teaching Resources
ol (—Ja_ﬁ\ laa
Text Available in the Library?
. ASHRAE Fundamentals Handbook for air conditioning and
Required Texts i . Yes
Refrigeration, S1,1997.
Recommended Handbook of Air Conditioning System Design /Carrier Air Yes
Texts Conditioning Co. by Carrier Air Conditioning Pty. Ltd
Websites http://www.learnhvac.org/
Grading Scheme
Cila all lads
Group Grade gl Marks % | Definition
A - Excellent kel 90 - 100 Outstanding Performance
(S5uOC(_:els§0C)5roup B - Very Good EENRYEN 80 -89 Above average with some errors
C - Good L 70-79 Sound work with notable errors
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D - Satisfactory L gia 60 - 69 Fair but with major shortcomings

E - Sufficient Jsie 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aalladll 28) ol ;| (45-49) More work required but credit awarded
(0-49) F - Fail il (0-44) Considerable amount of work required

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

Code Course/Module Title ECTS Semester
Design of Air
RAC 402 Conditioning Systems 8 8
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
4 4 123 77
Description

The Design of Air Conditioning Systems (RAC402) module covers types of air conditioning systems (all-
air, single duct, variable volume, dual duct, multiple zone, air-water, induction, all-water systems), air
handling units, fan coil units, advanced air duct design (static and dynamic pressure losses, fan total pressure
estimation, fan types and laws), air distribution (air diffusers, ventilation apertures), air filtration (HEPA and
modern filters), psychometric processes (humidification, dehumidification, sensible heating and cooling,
central cooling with dehumidification, central heating with humidification), water air conditioning systems
(pipe diameter design, pump capacity and head calculation), evaporative cooling, noise control (sources,
silencers), and a mini project. Practical lab work includes measuring air velocity, estimating pressure losses
in flexible and smooth ducts and elbows, psychometric chart application, fan performance testing, and fan
coil unit analysis. The main advantages are that students learn to select the best A/C system for each
application, use psychometric charts to draw processes and determine relative humidity and comfort levels,
design advanced air duct systems and water systems, select appropriate fans, filters, and diffusers, and gain
technical skills for careers in HVAC design, building services, and refrigeration engineering.
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MODULE DESCRIPTION FORM

A Al Balal) Ciia g G:\J.As

Module Information
gu\)ﬂ\ PR\OAL! &_ILA}XM

Module Title Automatic Control Systems Module Delivery
Module Type Basic Theory
Module Code PM 404 X Lecture
Lab

ECTS Credits 6 K Tutorial
SWL (hr/sem) 150 grac.tical

eminar
Module Level 4 Semester of Delivery 8
Administering Department PM College | TEMO
“ﬂzggéer Ashraf Emad e-mail ashroo.emad@ntu.edu.iq
Module Leader’s Acad. Title Assist. Lecturer | Module Leader’s Qualification | MASTER
Module Tutor | Karam Hashim/ Lecturer e-mail karam.hashim@ntu.edu.iq
Peer Reviewer Name Dr. Ammar Hassan | e-mail ammarsuhail@ntu.edu.iq
P e e

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
A5 )W) S ginall 5 aladll il 5 dpuad all 3alall il

Module Objectives for Automatic Control Systems:

Module . .
Obiectives 1. Understand the fundamental concepts of control systems, including open-loop and
3;\.13\ Calaal closed-loop architectures.
ol 2. Master the mathematical modeling of physical systems using Laplace transforms
) )

and transfer functions.
3. Analyze the dynamic behavior and stability of mechanical and electrical systems.
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Module Aims, Learning Outcomes and Indicative Contents
Ll Y1 by sinall 5 alail) il g Al jall salall Calaal

Develop proficiency in representing complex systems through Block Diagrams and
Signal Flow Graphs.

Apply reduction techniques and Mason’s Gain Formula to simplify multi-variable
control systems.

Understand the operating principles of classic control components (Relays,
Contactors, Timers, and Overloads).

Design and simulate industrial motor control circuits (DOL, Star-Delta,
Forward/Reverse) using CADe_SIMU.

Gain a comprehensive understanding of Programmable Logic Controllers (PLC)
hardware and architecture.

Develop logical programming skills using Ladder Logic (LAD) for industrial
automation.

10. Bridge the gap between theoretical control laws and practical physical wiring on

training boards.

11. Develop critical thinking and troubleshooting skills in diagnosing faults in

automated systems.

By achieving these module objectives, students will gain a solid theoretical and practical
foundation in automation. They will be able to model, simulate, and implement control
strategies for industrial processes. Furthermore, students will develop the technical
competence required to transition from traditional hard-wired control to modern PLC-
based automation, ensuring they are industry-ready for the challenges of modern
engineering environments.

Module
Learning
Outcomes

aladll il 3
Al yall salall

Module Learning Outcomes for Automatic Control Systems:

1.

Demonstrate a thorough understanding of the fundamental concepts of feedback
control and its industrial importance.

Apply mathematical tools to derive transfer functions for mechanical (spring, mass,
damper) and electrical (RLC) elements.

Analyze and calculate the overall transfer function of interconnected systems using
block diagrams and signal flow graphs.

Apply Newton’s laws and electrical circuit laws to model dynamic engineering
systems.

Utilize CADe_SIMU software to design, simulate, and debug classic control circuits
(DOL, Star-Delta, etc.).

Implement physical wiring of power and control circuits on training boards,
considering safety and protection standards.

Program PLCs using Ladder Logic to control motors, timers, and counters in
sequential industrial operations.

. Demonstrate critical thinking by effectively diagnosing and fixing faults in automated

control systems.
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Module Aims, Learning Outcomes and Indicative Contents
Ll Y1 by sinall 5 alail) il g Al jall salall Calaal

By achieving these module learning outcomes, students will have a solid foundation in both
theoretical and practical control engineering. They will be equipped to design, simulate,
and implement automated solutions, enabling them to handle complex engineering tasks
in the field of industrial automation and stability analysis.

Indicative Contents for Automatic Control Systems:
1 .Fundamentals of Control Theory

* Introduction to Control Systems: History and Evolution.

* Open-Loop vs. Closed-Loop (Feedback) Systems.

» Effects of Feedback on Gain, Stability, and Noise.

* Requirements for a Good Control System (Accuracy, Sensitivity, Speed).
2 .Mathematical Modelling of Physical Systems

* Review of Laplace Transforms in Control Engineering.

» Transfer Function Definition and Properties.

» Modelling Mechanical Systems: Springs, Dampers, and Masses.

» Modelling Electrical Systems: RLC Circuits and Impedance Concepts.
3 .Graphical Representation and System Reduction

» Block Diagram Representation of Interconnected Systems.
Indicative * Block Diagram Reduction Rules and Algebra.
» Signal Flow Graphs (SFG): Nodes, Branches, and Loops.

Contents ) )
i dadll » Mason’s Gain Formula for Complex System Analysis.
o 4 Classic Control Components and Circuits
anliy)

» Switching Devices: Push Buttons, Limit Switches, and Selectors.
» Electromagnetic Relays and Contactors: Construction and Operation.
 Protection Devices: Fuses, Circuit Breakers, and Thermal Overloads.
» Timing Relays: ON-Delay and OFF-Delay Logic.
5 .Industrial Motor Control Strategies
» Direct On-Line (DOL) Starters: Power and Control Wiring.
» Forward-Reverse Control Circuits with Interlocking.
 Star-Delta Starting Methods for Induction Motors.
» Sequential Control of Multiple Motors.
6 .Programmable Logic Controllers (PLC)
» PLC Architecture: CPU, Memory, 1/0 Modules, and Power Supply.
* Number Systems and Data Handling in PLCs (Bit, Byte, Word).
» Ladder Logic Programming (LAD): Basic Instructions and Rungs.
» Advanced PLC Functions: Software Timers and Counters.

Learning and Teaching Strategies

aslacil] g alal] ilia) jiud
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The module adopts an integrated Blended Learning strategy. Theoretical foundations are
delivered through interactive lectures and problem-solving sessions. The practical
component is divided into two phases: Virtual Prototyping using CADe_SIMU software
Strategies to validate designs, followed by Physical Implementation in the laboratory. Project-Based
Learning (PBL) is utilized in the final weeks, where students work in groups to design and
program a complete industrial automation cycle using PLC, fostering teamwork and real-
world troubleshooting skills.

Student Workload (SWL)

Structured SWL (h/sem) 63 Structured SWL (h/w) 4
Jeail) I Il Aliiall sl al) Jeal L spad (lUall aliiiall ol 5l Jasl)
Unstructured SWL (h/sem) - Unstructured SWL (h/w) 6
il I lUall alaiid) e ol ) Jaal) L sansl lUall odsiiall e asd ) Jaal
Total SWL (h/sem) 150
Jeadl) DA Ul SIS yal) Jaal
Module Evaluation
)l Balall apes
Time/Numbe ) Week | Relevant Learning
Weight (Marks)
r Due Outcome
Quizzes 2 10% (10) 4and 11 | LO#1, #2, #7
3,58,
Formative Assignments 6 10% (10) 10. 15 LO #2, #4, #5
assessment : :
Seminar 1 10% (10) 14 LO #1-8
Report 1 10% (10) 12 LO #5, #6, #7
. Midterm
Summative 2hr 10% (10) 7 LO#1-#4
Exam
assessment :
Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus - Theory)
‘_5‘).1:;.\3\ GQ)MY\ CL@.\A\
Material Covered
Week 1 Introduction to Control Systems _
e Overview of Automation and Control History.
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e Open-Loop vs. Closed-Loop Systems: Definitions and Examples.

Feedback Control Principles
Week 2 e Components of Feedback Systems (Sensors, Controllers, Actuators).
e Advantages and Effects of Feedback on System Performance.

Mathematical Modelling |
Week 3 e Laplace Transforms and their Application in Control.
e Defining Transfer Functions and System Response.

Mathematical Modelling Il
Week 4 e Modeling Mechanical Systems (Translational and Rotational).
e Impedance Concepts in Mechanical Elements.

Mathematical Modeling 111
Week 5 e Modeling Electrical Systems (RLC Circuits).
e Analogous Quantities between Mechanical and Electrical Systems.

Block Diagram Representation
Week 6 e Representing Systems using Block Diagrams.
e Interconnected Systems: Series, Parallel, and Feedback.

Week 7 | Midterm Exam (Theoretical & Practical)

Block Diagram Reduction
Week 8 e Rules for Simplifying Complex Block Diagrams.
e Deriving Overall Transfer Functions.

Signal Flow Graphs (SFG)
Week 9 e Introduction to SFG: Nodes, Branches, and Gains.
e Constructing SFG from Algebraic Equations.

SFG and Block Diagrams
Week 10 e Converting Block Diagrams to Signal Flow Graphs.
e Terminology: Paths, Loops, and Non-touching Loops.

Mason’s Gain Formula |
Week 11 e Introduction to Mason’s Gain Formula.
e Step-by-step Application on Standard Systems.

Mason’s Gain Formula 11
Week 12 e Solving Complex Multi-loop Systems.
e Verification of Results using Block Diagram Reduction.

Introduction to PLC Systems
Week 13 e PLC Architecture, Hardware Components, and Scanning Cycle.
e Number Systems (Binary, Hex, BCD) and Addressing.

PLC Logic and Programming
Week 14 e Introduction to Ladder Logic (LAD) and Basic Instructions.
e Logic Gates Implementation in PLC.

Advanced Automation Concepts
Week 15 e System Stability Analysis Overview.
e General Review and Final Practical Assessment.
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Delivery Plan (Weekly Lab Syllabus)
sherdl e ) Zleial)

Material Covered

Week 1

CADe_SIMU Software Environment
e Interface Overview, Toolbars, and Library Management.
e Drawing Basic Electrical Lines and Symbols.

Week 2

Switches and Indicators
e Wiring and Simulating NO/NC Push Buttons and Pilot Lamps.
e Understanding Momentary vs. Latched Logic.

Week 3

Electromagnetic Relays
e Relay Construction and Operating Principles.
e Designing Latching Circuits (Self-Holding Logic).

Week 4

Power Contactors
e Main vs. Auxiliary Contacts.
e Wiring Power Circuits for 3-Phase Induction Motors.

Week 5

Circuit Protection
e Implementing Fuses and Circuit Breakers.
e Wiring and Setting Thermal Overload Relays (OLR).

Week 6

Industrial Timers
e ON-Delay and OFF-Delay Timer Applications.
e Sequential Control Logic using Timers.

Week 7

Practical Midterm Exam

Week 8

DOL Starter Implementation
e Simulation and Physical Wiring of Direct On-Line Starters.
e Troubleshooting Common Wiring Faults.

Week 9

Forward-Reverse Motor Control
e Designing Electrical Interlocking for Safety.
e Physical Implementation on Training Boards.

Week 10

Star-Delta Starting Method
e Power and Control Circuit Design for Large Motors.
e Simulation of Transition Timing.

Week 11

PLC Hardware and Wiring
e Connecting Power Supply, Inputs (Sensors), and Outputs (Actuators).
e PC-to-PLC Communication Setup.

Week 12

Basic Ladder Logic Programming
e Implementing AND, OR, NOT Logic in PLC.
e Creating Simple Motor Start/Stop Programs.

Week 13

PLC Timers and Counters
e Programming Software Timers for Industrial Delays.
e Using Counters for Production Line Simulation.

Week 14

Integrated PLC Project
e Automating a Sequential Process (e.g., Traffic Light or Multi-Motor Sequence).
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Week15 | Final practical Exam

Learning and Teaching Resources
U"‘:?)'ﬁ]‘} (-Jxﬂ\ ).JLAA

Available in the
Library?

Text

e Dorf, R. C., & Bishop, R. H. (2008). Modern Control
Systems. Prentice Hall.

e Nagrath, I. J. (2006). Control Systems Engineering. New
Age International.

Required Texts No

e Control & PLC Lab Manual (Prepared by Ashraf

Emad & Karam Hashim).
Lab manual No

e CADe_SIMU V3.0 (Simulation), LOGO! Soft
Comfort (PLC Programming).

Websites Book Link 1, Book Link 2 , CADe-SIMU

Grading Scheme

Group Grade il o2 | Definition
A - Excellent Jlgial 90 - 100 | Outstanding Performance
B - Very Good las s 80 - 89 Above average with some errors
Success Group C - Good 2 70-79 Sound work with notable errors
(50 - 100) D - Lsi 60-69 | Fair but with major shortcomi
Satisfactory e - air but with major shortcomings
E - Sufficient Jse 50 - 59 Work meets minimum criteria
. . . More work required but credit
_ Aalladl a8) sl -
Fail Group FX - Fail s ¥) =l | (45-49) awarded
(0-49) F _ Fail s (0-44) Conglderable amount of work
required

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



https://www.google.com/url?sa=E&q=https%3A%2F%2Fdrive.google.com%2Ffile%2Fd%2F1pmZT4O10TW_xEZqKa8cCZZ-lmMn9px9t%2Fview%3Fusp%3Dsharing
https://www.google.com/url?sa=E&q=https%3A%2F%2Fdrive.google.com%2Ffile%2Fd%2F1qC5Qrq9Ydwa45Z_8tmx_77IfWeGd4W6e%2Fview%3Fusp%3Dsharing
https://www.youtube.com/watch?v=dgRLHcWqzfY&list=PLKepuZiFB3X4Vs9ztz_3iInx0T_KjktMw
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Code Course/Module Title ECTS Semester
PM 404 Automatic Control 5 8
Systems
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
2 2 63 87

Course Description / 4l )all sala) Caua

Automatic Control Systems is a cornerstone of modern engineering technology, focusing on the systematic
regulation and management of dynamic processes to achieve desired performance objectives with precision and
autonomy. This module builds upon advanced mathematical foundations to analyze how feedback mechanisms
can stabilize systems, minimize steady-state errors, and enhance transient responses. It provides a
comprehensive transition from conventional manual operations to sophisticated, autonomous industrial
environments, which are essential in the era of Industry 4.0.

The primary goal of this course is to equip senior engineering students with a rigorous analytical framework
for modeling physical systems. By mastering Laplace transforms and Transfer Functions, students learn to
predict system behavior under various conditions. The curriculum delves deeply into graphical representation
techniques, including Block Diagram Algebra and Signal Flow Graphs (SFG), enabling engineers to simplify
complex, multi-variable industrial architectures and determine overall system gains using Mason’s Gain
Formula.

Beyond theoretical modeling, this module emphasizes high-level practical field competence. Students explore
the intricate logic of Classic Electromagnetic Control, mastering the operation of Relays, Contactors, Timers,
and Thermal Overload protection. This is seamlessly integrated with modern Programmable Logic Controllers
(PLC) technology. Through the use of industry-standard simulation software such as CADe_SIMU and hands-
on laboratory implementation on physical training boards, students bridge the gap between abstract control
laws and real-world hardware execution.

By the end of this module, students will possess the technical expertise to design, simulate, and troubleshoot
advanced automated systems. They will be proficient in implementing Direct On-Line (DOL), Star-Delta, and
Forward-Reverse motor control strategies, alongside developing logical programs using Ladder Logic (LAD).
This comprehensive approach ensures that graduates are industry-ready, possessing the critical thinking and
logical programming skills necessary to lead automation and control projects across diverse sectors, including
manufacturing, power mechanics, and robotics.
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Module Information
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Module Title Computer Aided Design Module Delivery
Module Type Basic Theory

X
Module Code PM 405 tzgture
ECTS Credits 4 O Tutorial

O Practical
SWL (hr/sem) 100 I Seminar
Module Level 4 Semester of Deliver 8
Administering Department PM College TEMO
Module Leader | Omar Sadoon Khaleel e-mail omarsadoon@ntu.edu.iq
Module Leader’s Acad. Title Assist. Lecturer Module Leader’s Qualification MASTER
Module Tutor e-mail
Peer Reviewer Name e-mail
%c(’::tific LM AFIOE. 01/06/2025 Version Number 3.0

Relation with other Modules
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Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
AL Y1 il ginall g aleil) il g A all salall Calaaf

1. Introduce students to the concept of Computer-Aided Design (CAD).

2. Use AutoCAD software for 2D and 3D engineering drawing.

3. Prepare engineering drawings in accordance with standard drafting
conventions and specifications.

4. Develop students’ skills in three-dimensional (3D) modeling.

5. Produce engineering drawings ready for printing and professional presentation

Module Objectives
Al all 3oLl Calaal
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Upon successful completion of this module, the student will be able to:

Use the AutoCAD interface efficiently.

Create accurate 2D engineering drawings.

Develop 3D models using AutoCAD tools.

Apply Extrude, Revolve, Sweep, and Loft commands in 3D modeling.
Use User Coordinate System (UCS) and Viewports effectively.
Prepare final engineering drawings for printing and presentation

Module Learning
Outcomes
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Indicative content includes the following.
Introduction to CAD

AutoCAD Interface & Workspaces
Drawing Units & Templates

2D Drafting Commands
Coordinate Systems

3D Modeling & Primitives
Boolean Operations

Solid Editing

UCS & Viewports

Dimensioning & Annotation

Mini Project (3D Design)

Indicative Contents
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Learning and Teaching Strategies
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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) 48 Structured SWL (h/w) 3
daadll DA alldall alaiiall ol sl Jasll Lo sl Calldall aliiall ol jall Jaall

Unstructured SWL (h/sem) 52 Unstructured SWL (h/w) 3
daadl) P Gl Jdaiiad) e ool jall Jaall Lo sal lUall alaiiall e sl Hall Jaall

Total SWL (h/sem)

Jomdll IO UL ISl a1 Jas 100
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Module Evaluation
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Time/Number | Weight (Marks) | Week Due Relevant Learning
Outcome

Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 2 10% (10) Continuous | All

Report 2 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Lab. Syllabus)
DRl e guul) mleiall

Material Covered

Week 1 | Introduction to Computer Aided Design (CAD). Overview of AutoCAD software,
applications, and course requirements.

Week 2 | AutoCAD interface, workspaces, menu bar, toolbars, command line, and status bar

Week 3 Drawing setup: units, limits, grid, snap, templates, and standard sheet sizes (1SO).

Week 4 Basic 2D drawing commands: Line, Polyline, Circle, Arc, Rectangle.

Week 5 | Modify commands: Move, Copy, Rotate, Mirror, Scale, Trim, Extend, Offset, Fillet,
Chamfer.

Week 6 | Coordinate systems: absolute, relative, and polar coordinates. Object snap (OSNAP)
and drawing accuracy.

Week 7| | ayers, colors, linetypes, lineweights, and drawing organization. Midterm review

Week 8 Introduction to 3D modeling. 3D workspace, visual styles, and navigation tools

Week 9 | 3D primitives: Box, Cylinder, Sphere, Cone, Torus, Pyramid, Wedge.

Week10 | 3D modeling operations: Extrude, Revolve, Sweep, and Loft.

Week 11 | Solid editing and Boolean operations: Union, Subtract, Intersect, Shell, and Fillet edges.

Week 12 | User Coordinate System (UCS) and Viewports for 3D modeling and layout control.

Week 13 | Dimensioning, annotation, text styles, and drawing standards

Week 14 | Plotting and printing: layouts, scale setting, plot styles, and output preparation.

Week 15 | Mini project presentation and comprehensive review for the final exam

Learning and Teaching Resources
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Text Available in the Library?
AutoCAD 2010 and AutoCAD LT 2010 Essentials, Autodesk
Required Texts Official Training Guide. Yes
Engineering Drawing with CAD Applications.
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AutoCAD and AutoCAD LT Essentials, Autodesk Press.
Recommended . . . L .
Texts Technical Drawing with Engineering Graphics. Yes
CAD/CAM Principles and Applications.
. https://www.autodesk.com
Websites
https://knowledge.autodesk.com
Grading Scheme
Cila yall alads
Group Grade pl) Marks % | Definition
A - Excellent Jhial 90 - 100 Outstanding Performance
B - Very Good lax 2 80 - 89 Above average with some errors
(S5u00(_:elsgo()3roup C - Good 2 70-79 Sound work with notable errors
D - Satisfactory L gia 60 - 69 Fair but with major shortcomings
E - Sufficient J siia 50 - 59 Work meets minimum criteria
Fail Group FX - Fail (Aalladll 28) ol ;| (45-49) More work required but credit awarded
(0-49) F — Fail Gl (0-44) Considerable amount of work required

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

Code Course/Module Title ECTS Semester
PM 405 Computer Aided Design 4 8
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
0 3 48 52
Description

The Computer Aided Design (PM405) module covers AutoCAD interface, 2D drafting commands,
coordinate systems, layers, 3D modeling primitives, Boolean operations, solid editing (Extrude, Revolve,
Sweep, Loft), UCS, viewports, dimensioning, annotation, and plotting. Practical lab work progresses from
basic drawing setup to advanced 3D modeling and a mini project. The main advantages are that students gain
proficiency in using AutoCAD for 2D and 3D engineering drawings, learn to apply standard drafting
conventions, develop skills in creating accurate models ready for printing and professional presentation, and
prepare for engineering design careers in manufacturing, construction, and product development.




