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Module Information
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Module Title Mechanics Engineering / Statics Module Delivery
Module Type Core Theory
Module Code AM 100 X Lecture
O Lab

ECTS Credits 7 K Tutorial
SWL (hr/sem) 200 g zrac_tica'

eminar
Module Level 1 Semester of Delivery 1
Administering Department AM College TEMO
Module Leader Tariq Khalid e-mail tarigaikhalidi@ntu.edu.iq
Module Leader’s Acad. Title Assist. Professor Module Leader’s Qualification | MASTER
Module Tutor e-mail
Peer Reviewer Name e-mail
%c;i&a:tific Committee Approval June /01/2023 \N/al;;iggr 10

Relation with other Modules
AV Ll 5l sall e 28Dl

Prerequisite module None Semester
Co-requisites module None Semester




ol Cdly Jladl eadaill 819 - Blyadl ) gg
adlasdl Aoasl dnelon
(Y1 8)91) (fedatl] hiBndl LS duwdin 3 o9y 9IS
Byl B> YE - - (Aeayd Jgamd Ziled) Olgiee o
el YO = doysl oy S

Module Aims, Learning Outcomes and Indicative Contents

4L Y1 il sinall 5 alaill il g Al all salall Calaa

Module
Learning
Outcomes

Balall alail] il yaa

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.

Al 8. 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.

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

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
Indicative « Definition and scope of statics
Contents « Fundamental concepts and principles
1ala LY Gl giadll « Importance of statics in engineering
2. Vectors and Vector Analysis

« Vector representation and operations
« Vector components and coordinate systems
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« Vector addition, subtraction, and scalar multiplication
3. Forces and Moments

« Forces and their characteristics

o Resultant and equilibrium of forces

e Moment of a force and its properties

e Couples and their effects
4. Equilibrium of Rigid Bodies

o Free body diagrams and force analysis

o Equations of equilibrium in two and three dimensions

e Solving equilibrium problems using scalar and vector approaches

o Applications to simple systems and structures
5. Truss Structures

e Introduction to truss analysis

e Method of joints and method of sections

o Determination of member forces and support reactions
6. Friction

o Laws of friction and frictional forces

o Types of friction and their characteristics

o Calculation of frictional forces and moments

o Applications to inclined planes, wedges, and screws

7. Center of Gravity and Centroids
« Definitions and properties of center of gravity and centroids
« Determination of center of gravity and centroids of simple shapes
o Composite bodies and distributed loads

8. Moments of Inertia

Moment of inertia and its physical significance

Calculating moments of inertia for simple shapes

Parallel-axis and perpendicular-axis theorems

Application of moments of inertia in engineering analysis

Learning and Teaching Strategies

a5 el iln il i

Type something like: The main strategy that will be adopted in delivering this module is to
Strategies encourage students’ participation in the exercises, while at the same time refining and
expanding their critical thinking skills. This will be achieved through classes, interactive
tutorials and by considering types of simple experiments involving some sampling activities
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that are interesting to the students.

Student Workload (SWL)

Structured SWL (h/sem)

Structured SWL (h/w)

Jadll A lUall alaiiall ol Al Jeal) 63 Le sad allall alaiiall ual jall Jaall >
Unstructured SWL (h/sem) 112 Unstructured SWL (h/w) 6
Jeadll DA Ul alsiidl e sl ) Jaal L saud lUall alaiiall e a5l Jaal
Total SWL (h/sem) 175
Jamil) oA Ll IS ) 5l Jaal
Module Evaluation
%u\)ﬂ\ salall ?5‘7353
) Weight Relevant Learning
Time/Number Week Due
As (Marks) Outcome
Quizzes 4 25% (25) 5,79 and 13 LO #2 ,#3,#5and #8
. . LO #1 #4 #6 #7 and
Formative Assignments 2 5% (5) 2,10 49
assessment .
Projects / Lab.
Report 1 5% (5) 13 LO #5, #8 and #10
Summative Midterm Exam | 2hr 15% (15) 7 LO#1-#5
assessment Final Exam 3hr 50% (50) 16 All
100% (100
Total assessment
Marks)

Delivery Plan (Weekly Syllabus)
bl o gzl

Course 1 Material Covered
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HlEE L Introduction, Fundamental Concepts,
ulieeks2 Units of Measurement, Sl Units, U.S. Customary , Prefixes, Units Conversion
e Force Vectors : Scalar and Vector Quantities
tiigRe s Resultant force: Resolution & Composition of Forces
viEEcs Resultant force: Triangle & parallelogram law,
Week 6 . :
Resultant force: Graphical Method
ubEnT e Addition of a System of Coplanar Forces: Scalar Notation, Cartesian Vector Notation
Week 9-10 Equilibrium of a Particle: Condition for the Equilibrium of a Particle, The Free-Body
Diagram, Coplanar Force Systems
HER Y Moment of a Force, Varignon Theorem.
thigEc i Moment of a Couple
Week 15
Exam
Learning and Teaching Resources
u.n_d._)dﬂb (Ja:\“ _)AL.A.A
Text Available in the Library?
i Engineering Mechanics/ Statics, Fourteen Edition,
Required Texts ) yes
R.C. Hibbeler
1- Engineering Mechanics , Ferdinand L. Singer
2- Engineering Mechanics, Meriam
Recommended Texts _ _ _ _ ) No
3- Engineering Mechanics/ Statics, Arthur P. Boresi
& Richard J. Schmidt
Websites
Grading Scheme
Sl Grade il 2//(') A Definition
A - Excellent Dlial 90 - 100 | Qutstanding Performance
GBOE);/ery [KEQRVEN 80-89 | Above average with some errors
(SSUOC?(?SSOC); roup C - Good 2 70-79 Sound work with notable errors
D - . . . .
. DR -
Satisfactory 5 60 - 69 Fair but with major shortcomings
E - Sufficient J e 50 - 59 Work meets minimum criteria
Fail Group FX — Fail dalledl a8) ol ) | (45-49) More work required but credit awarded




ol Cdly Jladl eadaill 819 - Blyadl ) gg
Adlosl L)l dmalae]
(391 8y91) (ndatll eliBlall Lo duwdinr § (g
L9 B9 YL+ - (dewhyd Jgaad dlel) Wil gin )]
el YO = oyl B S

(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.




L;o.la.‘\ Exdly dl}.” {Q:Ja.ﬁ\ 3yly9 - éb.:.” a:a‘)j.@o:-
L oadl 4uan! daels!
(Y1 8)91) (fedatl] hiBndl LS duwdin 3 o9y 9IS
Byl B> YE - - (Aeayd Jgamd Ziled) Olgiee o
delw YO = doygl Bu>9 S

Code Course/Module Title ECTS Semester
AM 100 Mechanics Engineering / 8 1
Static
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
3 3 93 107
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.

MODULE DESCRIPTION FORM
Ll ) Balal) i g 73 gl

Module Information
3.;\;»\‘)3]\ salall QLQ}L.A

Module Title Mechanics Engineering / Statics2 Module Delivery
Module Type Core

Theory
Module Code AM 101
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ECTS Credits 7 X Lecture

O Lab

X Tutorial
SWL (hr/sem) 175

O Practical

O Seminar
Module Level 1 Semester of Delivery 2
Administering Department AM College TEMO
Module Leader Tariqg Khalid e-mail tarigaikhalidi@ntu.edu.iq
Module Leader’s Acad. Title Assist. Professor | Module Leader’s Qualification | MASTER
Module Tutor e-mail
Peer Reviewer Name e-mail
%(;f:tific Committee Approval June /01/2023 | Version Number | 1.0

Relation with other Modules
DAY Al all o sall g 28D

Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

AL8 V) il ginall 5 alail il 5 dpuad all 3alall il
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Module
Learning
Outcomes

Balall alatll s yaa
Al Hall

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

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, such as
determining the stability of structures, calculating the forces on supports and
connections, and analyzing the behavior of mechanical systems.

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

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

Indicative
Contents

dgald Y1 iy giaall

Indicative content includes the following.

9.

Equilibrium of Rigid Bodies
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o Free body diagrams and force analysis
« Equations of equilibrium in two and three dimensions
e Solving equilibrium problems using scalar and vector approaches
« Applications to simple systems and structures
10. Truss Structures
e Introduction to truss analysis
e Method of joints and method of sections
o Determination of member forces and support reactions
11. Friction
e Laws of friction and frictional forces
e Types of friction and their characteristics
« Calculation of frictional forces and moments

« Applications to inclined planes, wedges, and screws

12. Center of Gravity and Centroids
« Definitions and properties of center of gravity and centroids
o Determination of center of gravity and centroids of simple shapes
o Composite bodies and distributed loads
13. Moments of Inertia
e Moment of inertia and its physical significance
o Calculating moments of inertia for simple shapes
o Parallel-axis and perpendicular-axis theorems

« Application of moments of inertia in engineering analysis

Learning and Teaching Strategies

10
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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 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)

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

63 6
Jadl) A lUall alsial) Al Jasl) Le sand calldall alaial) A Jaall
Unstructured SWL (h/sem) Unstructured SWL (h/w)

112 7
Jeadll DA QU alsiial) e oasl pall Jaall L spad lUall alaiiall e a5l Jaal
Total SWL (h/sem)

175

Jeail) JoA Ul KU ) 5l Jas)

Module Evaluation

Ll all Balall 4
) Weight Relevant Learning
Time/Number Week Due
(Marks) Outcome
Formative Quizzes 4 25% (25) 579and 13 | LO#2,#3,#5and #8

11
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assessment ) LO #1 #4 #6 #7 and

Assignments 2 5% (5) 2,10 49

Projects / Lab.

Report 1 5% (5) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 15% (15) 7 LO#1-#5
assessment [ Final Exam 3hr 50% (50) 16 All

Total assessment

100% (100
Marks)

Delivery Plan (Weekly Syllabus)

kil e sl zlgiall

Course 2 Material Covered

Week 1 Equilibrium of a Rigid Body: Equilibrium in Two Dimensions,

Week 2-3 Free-Body Diagrams, Support Reactions, Equations of Equilibrium

bliEEss Distributed loads.

Week 5-6 Friction

Week 7 Mid-Term Exam

Week 9-10 Trusses

Week 11-12 Centroid: Centroid of area, First moment of area.

Week 13 Area moment of inertia, Second moment of area. Parallel-Axis Theorem for an Area,
Week 14 Moments of Inertia for Composite Area

Week 15

Exam

12
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Learning and Teaching Resources

u.ng)ﬂ\_g ?l’_ﬂ\ _)JL;AA

Text Available in the Library?
. Engineering Mechanics/ Statics, Fourteen Edition,
Required Texts ) yes
R.C. Hibbeler
1- Engineering Mechanics , Ferdinand L. Singer
2- Engineering Mechanics, Meriam
Recommended Texts No
3- Engineering Mechanics/ Statics, Arthur P. Boresi
& Richard J. Schmidt
Websites
Grading Scheme
Group Grade il Marks Definition
%
A - Excellent Dlal 90-100 | Qutstanding Performance
GBOE);/ery [EENRNES 80 -89 Above average with some errors
Success Group
C - Good Qs 70-79 Sound work with notable errors
(50 - 100)
D - . . . .
L s -
Satisfactory e 60 - 69 Fair but with major shortcomings
E - Sufficient Jsie 50 -59 Work meets minimum criteria
Fail Group FX — Fail dalleall a8) sl ) | (45-49) More work required but credit awarded
(0-49) F — Fail sl ) (0-44) Considerable amount of work required

13
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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.

14
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Code Course/Module Title ECTS Semester
AM 100 Mechanics Engineering / 7 2
Static
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
2 2 63 112
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.

MODULE DESCRIPTION FORM
a5 33} Gy 3 5

Module Information

@»\)ﬂ\ salall c_sLA}l,.A

Module Title Principles of Thermodynamics Module Delivery

Module Type Core Theory

15
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Module Code AM 102 O Lecture
ECTS Credits 7  Lab
X Tutorial
SWL (hr/sem) 175 O Practical
Seminar
Module Level 1 Semester of Deliver 2
Administering Department PM College TEMO
Module Leader Ahmad hani e-mail ahmed.hanigh@ntu.edu.iq
Module Leader’s Acad. Title Assist.lecturer gg;‘il]}iec;?gger,s M.Tech.
Module Tutor e-mail
Peer Reviewer Name e-mail

Scientific Committee Approval

Date 23/9/2024 Version Number 1.0
Relation with other Modules
G AY) Al o sall pe 28D
Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

AL8 )Y il ginall 5 aladill il 5 Ayl all 3alall il

Module
Objectives

Jau) all 3alall Calaal

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

o v M w DN

To understand thermodynamics and energy law.

energy interactions with its immediate surroundings.

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

This is the basic subject for all cases of systems used in thermodynamics.
To understand the laws of energy conversion between thermodynamics systems.

Introducing students to thermodynamics by studying thermal systems in terms of

Module Learning

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

16
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Outcomes weeks.
1. Recognize how temperature gauges work in laboratory equipment.
Balall alaill s j3e 2. List the different thermodynamics terms.
Al Hall
= 3. Summarize what is meant by thermodynamics.
4. Discuss the reaction and participation of atoms in chemical reactions.
5. Describe thermal energy, work and energy.
6. Define Boyle's law.
7. Identify open and closed systems and their applications.
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 system
procedures - constant volume - constant pressure. [10 hrs]
Indicative e Energy Equation for Systems: Open and Closed - Applications [15 hrs]
Contents e Revision problem classes [6 hrs]
Part B
LY Sl siaall e Fundamentals
e 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]
e Steam procedures and their projection on the pressure-volume chart [7 hrs]
e Identify the types of pressure gauges used in refrigeration - types of air velocity gauges

and their uses. [15 hrs]

17
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Student Workload (SWL)

e saul 10 i gune ULl a3l Jaal

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

il A Ul okl sl all Jaal) 8 Lo sl Calldall aliiall sl Jeal) >
Unstructured SWL (h/sem) Unstructured SWL (h/w)

Joadll & allall aliiall e ol yall Jaal) V! Lo s Calldall bl e sl ol Jeal) °

Total SWL (h/sem)
daadl) J3a Clall S ol ) Jaal)

175

Learning and Teaching Strategies

palaill g aladl) i) yi)

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

Strategies ’ : _ : ' '
easy experiments incorporating some engaging sampling exercises for the students.

18
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Module Evaluation

A ) 5okl apiis
. Weight Relevant Learning
Time/Number (Marks) Week Due Outcome
Quizzes 6 10% (10) | 3,5,7,9,11 and 15 '#;ﬁ #2, #3#5#7#9 and
Formative Assignments 4 10% (10) 2,6,8 and 12 LO #1, #4, #6and #10
assessment
Projects / Lab. 4 20% (20) Continuous All
Report
Summative Midterm Exam 2hr 10% (10) 7 LO#1-#5
assessment  ['Fina| Exam 3hr 50% (50) 16 All
100%
Total assessment (100
Marks)
Delivery Plan (Weekly Syllabus)
GBI e sl el
Material Covered
Week 1 Introductions, references, units , General notations , about pressure, force, work etc.

Temperature, unit of temperature and conversion, temperature measurements. Zeroth law of
Week 2 Thermodynamics. Energy, types of energy, positional, kinetic, internal and flow energy
energies. Heat and work, power, enthalpy.

Week 3 First law of thermodynamics

Steady flow energy equation for open system, non-flow energy equation for closed system,

Week 4 Ideal gas and equation of state

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

Specific heat at constant pressure and constant volume, closed system Processes using ideal gas.

Week 6 : . .
Isometric and isobaric processes.

Week 7 Isothermal and adiabatic processes

Week 8 Polytropic processes

19
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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.

Week 14 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)
il e sl gl
Material Covered

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

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

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

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

Week 5 Lab 5: compression cycle performance

Week 6 Lab 6: The real refrigeration cycle

Week 7 Lab 7: Filters

Learning and Teaching Resources
oAl g aladll jaliaa
Text Available in the Library?

Required Texts Thermal engineering (eighth edition) R. K. RAJPUT No
Recommended Fundamentals of heat and mass transfer ( M.
Texts Thirumaleshwar) No
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Recommended Heat and mass transfer (SI UNITS) (Er. R. K. NO
Texts RAJPUT) ('S. CHAND)
Websites
Grading Scheme
Group Grade ) Marks | pefinition
%
A - Excellent el 90 - 100 | Outstanding Performance
GBO;)C\j/ery las 2 80-89 | Above average with some errors
Success Group
C - Good s 70-79 Sound work with notable errors
(50 - 100)
D - . . . .
Ll g _
Satisfactory $a 60 — 69 Fair but with major shortcomings
E - Sufficient Jsaa 50-59 | Work meets minimum criteria
Fail Group FX — Fail (Aadleal) 28) 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
AM 102 Thermodynamics 7 2
principles
Class (hr/w) Lect/Lab./Prac./Tutor (SSWL (hr/sem (USWL (hr/sem
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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.

MODULE DESCRIPTION FORM
‘L}u\)ﬂ\ salall g_'LAJ CJ)A.}

Module Information

Module Title Occupational safety Module Delivery
Module Type Core Theory
Module Code AM 103 O Lecture
ECTS Credits 4 O Laboratory

O Tutorial
SWL (hr/sem) 100 O Practical

O Seminar
Module Level 1 Semester of Deliver 2
Administering Department AM College TEMO
Module Leader Haitham M. Wadullah e-mail Dr.haitham@ntu.edu.iq
Module Leader’s Acad. Title Prof. Dr. Module Leader’s Qualification | PhD
Module Tutor e-mail
Peer Reviewer Name e-mail
s[’)‘;:f:tiﬁc Committee Approval 23/9/2023 Version Number 1.0
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Relation with other Modules

Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

Module Objectives

Understand the importance of occupational safety: The module aims to provide
students with a comprehensive understanding of the significance of occupational safety
in the workplace. Students will learn about the potential hazards and risks associated
with different industries and the impact they can have on the well-being of employees.

Identify common workplace hazards: Students will learn how to identify and assess
various workplace hazards, including physical, chemical, biological, and ergonomic
hazards. They will gain knowledge about different types of safety hazards that exist in
different work environments and how to recognize them to prevent accidents and
injuries.

Implement safety protocols and practices: The module will equip students with the
knowledge and skills to implement effective safety protocols and practices in the
workplace. They will learn about safety regulations, standards, and best practices, and
understand the importance of following safety guidelines to create a safe working
environment.

Develop risk assessment and management skills: Students will be trained in conducting
risk assessments and developing risk management strategies. They will learn how to
identify potential risks, evaluate their severity and likelihood, and develop appropriate
control measures to mitigate or eliminate those risks.

Module Learning
Outcomes

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

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

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

Indicative Contents

Indicative content includes the following.

Part A - Theory

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

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

Revision problem classes [2 hrs]

Part B — Practice

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

Learning and Teaching Strategies

Strategies

1. Familiarize yourself with the subject: Start by understanding the key concepts,
principles, and regulations related to Occupational Safety in the engineering field.
This will provide a foundation for further exploration and learning.

2. Actively engage in practical applications: Apply the theoretical knowledge to real-
world scenarios by analyzing case studies, conducting risk assessments, and
identifying safety measures in engineering projects. This hands-on approach will
help reinforce understanding and develop problem-solving skills.

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

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

Student Workload (SWL)

Structured SWL (h/sem) 33 | Structured SWL (h/w) (32/15) =2
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Juadll P& Ul adatiall ol jall Jasl)

L i L Bl ol Jeal

Unstructured SWL (h/sem)

Joaill I8 Ul aliiall e asd yall Jal

67

Unstructured SWL (h/w)
L sansl lUall il e oasl ) Jaal

(18/15) = 4

Total SWL (h/sem)
Jadl) A lldall <Y = Al Jasl)

100

Module Evaluation

Time/Number

Weight (Marks) | Week Due

Relevant Learning
Outcome

Quizzes 1 10% (10) 5and 10 LO #2
Assignments 2 5% (10) 2 and 12 LO #3
Formative _
assessment | Onsite 1 10%(10) 3 1
assignments
Report 2 5% (10) 8and 13 | LO#land LO #2
Summative | Midterm Exam 1hr. 10% (10) 7 LO #1 - #2
assessment  ['Final Exam 2hr. 50% (50) 16 All

Total assessment

100% (100
Marks)

Delivery Plan (Weekly Syllabus)

@Rl o sl gl
Material Covered
Week 1 drigal) ALl A danie
Week 2 bl apsiy jhlaal) s
Week 3 Aol Aalail g dunaigh 5 pdaad) Jilas
Week 4 O Glana g st &l Alaall Cilana
Week 5 deliall daall g digall daal)
Week 6 s shall daxiny) g @) jal) D
Week 7 Axigll 8 el oSN A3l
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Week 8 Clanall 3 YY) LDl
Week 9 Ludigll ay jliie 8 oLl dadlss
Week 10 3 yadl) 3l gall 5 5)2)
Week 11 Auigl Aadls A Jucal 5 5 oy il
Week 12 danigll 3 la p a5 ) sall (s
Week 13 gl 8 Dl 3 1) Aok
Week 14 ) digall el 3 gk
Week 15 Yagigall Ladludl 8 (gakas
Week 16 Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
Material Covered
Week 1 No

Learning and Teaching Resources

Text Available in the Library?

Required Texts

(ool 3l ae e dlaud 5 "iigall daall 5 AL

A Une (55 58 A g0 "yl 5 el b igal) Al 5 LaDLd)"
sl sana dand g1 ") 5 dsgal) daaall g LSl

) b Adausd g " yalaall 5 1) 5 digal) Aol

(g smaall ) i and g0 " i) (pe 36 5 5 dyigall TadLl
bl s a5 " 3 yad) 5 Aigeall ADL

O 5 pae Adad 53 " Jalaall b gl daaall g AaSL)

Yes

Recommended
Texts

1. "Occupational Safety and Health for
Technologists, Engineers, and Managers" 4awl 5
David L. Goetsch s Eugene R. Pierce.

2. "Introduction to Occupational Health in Public
Health Practice" 4k s» Bernard D. Goldstein s
Mary Sue Henifin, No

3. "Safety and Health for Engineers" 4 »» Roger L.
Brauer.

4. "Occupational Safety and Health for
Technologists, Engineers, and Managers" . s
David L. Goetsch s Eugene R. Pierce.
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No Occupational Safety and Health Administration (OSHA): The official website
of OSHA, a government agency responsible for enforcing workplace safety
regulations in the United States. It offers a wealth of resources, guidelines, and
educational materials on various safety topics.

National Institute for Occupational Safety and Health (NIOSH): NIOSH is a U.S.
federal agency focused on conducting research and providing guidance on
occupational safety and health. Their website offers publications, databases,
training materials, and tools related to workplace safety.

Health and Safety Executive (HSE): HSE is the national independent regulator
for workplace health and safety in the United Kingdom. Their website provides
guidance, publications, and tools to help businesses and individuals understand
and comply with health and safety regulations.

Websites . Centers for Disease Control and Prevention (CDC): While primarily focused on
public health, the CDC also offers resources and information on occupational
safety and health. Their website provides research, guidelines, and educational
materials on various workplace safety topics.

. Canadian Centre for Occupational Health and Safety (CCOHS): CCOHS is a
Canadian organization dedicated to promoting occupational health and safety.
Their website offers a wide range of resources, including fact sheets, guidelines,
courses, and databases related to workplace safety.
European Agency for Safety and Health at Work (EU-OSHA): EU-OSHA is an
agency of the European Union focused on promoting safety and health in the
workplace. Their website provides information, publications, and tools to help
improve workplace safety across Europe
Grading Scheme
Group Grade gl g/l s Definition
%)
A - Excellent PR 90 - 100 | Outstanding Performance
C?O;);/ery EENKYE 80-89 | Above average with some errors
Success Group
C - Good s 70-79 | Sound work with notable errors
(50 - 100)
D - . . . .
Lo g -
Satisfactory $a 60 - 69 | Fair but with major shortcomings
E - Sufficient Jsie 50-59 | Work meets minimum criteria
Fail Group FX - Fail (Al af) s | (45-49) | More work required but credit
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awarded

Considerable amount of work

F — Fail i
required

(0-44)

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 204 Professional Ethics and 4 2
Occupational Safety
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
2 0 33 67
Description

& O sialll s eladall Cangy cileUadll g cileliall auen 3 Cplelall Lnia g Al Jae 2y a3 e 3S 5 Al )3 Jlase o dsigall 2
e halaall oda b aSaill g 48 5l dadail § lyasi) yin) 2y pshais deed) S 3 Alaiaad) Hhlaall sy didas ) Jlall 138
305 el g il 5 (A 5 Aadl) el ja) iy anenais ¢ hlaall apiis o lalaadl paad dggall LoDl 3 Al )l Gl
Laaly o o) a8y s DLl 4S5 3y 303 ) i) 138 3 Cigall 5 elalall Cangy Al Aalall julaall 5 Cllay 58080 5 65 ) shall 5 ) sal
V1 a8 aalu s lalaall Aladl) 3 )0Y1 e Gl 13 3a digall Aadludl a3 ale JS8 Jee V) deliva s Galalall (h daigal) dadld)

andl L 8 Calalall 218 ) 5 52 sall 5 alad)

MODULE DESCRIPTION FORM
Ll ) Balal) s g 773 g

Module Information

M\)J.“ saldll g_iLA)lM

Module Title Fluid Mechanics Module Delivery
Module Type Core

Theory
Module Code AM 201

O Lecture
ECTS Credits 7
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X Lab

X Tutorial
SWL (hr/sem) 175

O Practical

O Seminar
Module Level 2 Semester of Deliver 3
Administering Department AM College TEMO
Module Leader Mohammed Raad Abdulwahab | e-mail Mohammed.raad@ntu.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification | M.Eng.
Module Tutor e-mail
Peer Reviewer Name e-mail
%:f:tiﬁc COMTITES A[IBYEL 23/9/2023 Version Number 1.0

Relation with other Modules
6 AY) Laual ) 3l sall pe A8DLal)

Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

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

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

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

Module Objectives application.

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

Jan) Al saladl Calaal
turbulence, and apply the same to problems.
4. To understand the various flow measuring devices.

5. To understand the classification of flows: Steady, unsteady, uniform, non-
uniform, laminar, turbulent.

Module Learning

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

2. Training the students how to solve the problems associated with fluid mechanics.
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3. Measure the fluid flow of liquids by different types of flow meters.

4. Analyze the magnitude of the horizontal and vertical components of the force of
the water on the gate.

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

Aol Y iy giaall

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 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

alal 5 alal) il 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 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)

e ol 10 I (i guene callall s yall Jaall

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

108 7
Juail) o Ul piiall sl jal) Jeal L sl lUall aliiiall ol Sl Jasl)
Unstructured SWL (h/sem) Unstructured SWL (h/w)

67 4
Jeaill A llall alsiiall e a2l Joal L saud Ul alaiiall e a5l Jaal
Total SWL (h/sem)

175
Jual) A alall IS ) 5 Jas)
Module Evaluation
) ) salall s
. Weight Relevant Learning
Time/Number (Marks) Week Due Outcome
Quizzes 3 9 3,5,and 10 LO #1, #2 and #5
Formative Assignments 5 15 2,4,6,9,and 12 | LO #3, #4, #6 and #7
assessment [ projects / Lab. 6 12 Continuous All
Seminar 1 4
Summative | Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment  ['Final Exam 3hr 50% (50) 16 All
100% (100

Total assessment Marks)

Delivery Plan (Weekly Syllabus)
bl o gzl

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.
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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)
siidall o sl el
Material Covered
Week 1 Lab 1: Density and Specific Gravity.
Week 2 Lab 2: DETERMINATION OF LIQUID VISCOSITY USING STOCK'S METHOQOD.
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.u_..\‘)éﬂ\‘j (Jﬁ.ﬂ\ JJL.A.A

Text Available in the Library?
Required Texts FLUID MECHANICS Yes
1- A TEXTBOOK OF FLUID MECHANICS AND
_'?ec‘t’mme”de" HYDRAULIC MACHINES BY RAJPUT. No
exts

2- Fluid Mechanics by Yunus A. Cengel, John M.
Cimbala.
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3- fluid_mechanics_frank_m._white_4th_ed.

Websites https://www.youtube.com/watch?v=jjgGoWfPKUY &t=43s
Grading Scheme
e alt halads
Group Grade el LVI arks Definition
%)
A - Excellent el 90 - 100 | Outstanding Performance
GBO;)C\j/ery las s 80 -89 Above average with some errors
Success Group
C - Good s 70-79 Sound work with notable errors
(50 - 100)
D - . . . .
BN -
Satisfactory $a 60 - 69 Fair but with major shortcomings
E - Sufficient Jsa 50 - 59 Work meets minimum criteria
Fail Group FX — Fail (Aadleal) 28) 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
AM 204 Fluid Mechanics 7 4
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
4 3 108 67
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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.

MODULE DESCRIPTION FORM
Al ) Balal) g g 3 gad

HUMAN RIGHTS and DEMOCRACY
bl jiaall 5 L) sia

Module Title Democracy and Human Rights Module Delivery
Module Type Basic Theory
Module Code NTU 100 I Lecture
ECTS Credits 2 O Lab

O Tutorial
SWL (hr/sem) 50 O Practical

X Seminar
Module Level 1 Semester of Deliver 1
Administering Department AM College TEMO
Module Leader Shaima'a Salim Hameed e-mail Shamaaalobaidy@ntu.edu.iq
Module Leader’s Acad. Title Assist lecturer. Module Leader’s Qualification | Ph.D.
Module Tutor e-mail
Peer Reviewer Name e-mail
Scientific Committee Approval 23/9/2023 Version Number 1.0
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Date

Relation with other Modules

DAY Al all o sall pe 28D

Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

a5 )Y Ol ginall 5 aledll il 5 Al all 5ol Calaa

Module Objectives

BaudHal) salal) Calaal

Bl il 5 V1 3 sim 83l Al ol y (5l il cufiadls Ul b sl -
el el 5 iyl (5 s a5 ) g oy Lo il ALa L) 1 Jlga i -

G5 (salaa ol a3 3e3S dala) slad) (il g 8 Alelall A8 HLiall dpanl o alldall oy a1 -
AUE 5 Al Bliad) 8 Ao al) AS Ll 5 dalall ol

ain oliy 8 bl el g Lyl (3 sia DS i 8o 905 el Lianl agd (e Ul S -
Leale A il 5 Gl 35 layy) 4ila sie aal (g (s3l) lall oSall Gulad e o g (5 jlias
Aslal) 5 3 )l SLATYI e Sal) 8 Aol 48 Ladll

Module Learning
Outcomes

Aol all Balall aladl) s Haa

LT ¢ Lehoat el G )

Cuaall g pealad) Zo Uil A Glasy) g8 Y

Oy (3 siny ol il i)Y

Al LYl G ¢

bl amall e sl 5 sia Al s o jial cililaa 6

Akl il mllaias 1

Indicative Contents

Aol Y1 ey giadll

Ledlaal ¢ Lgdy yai ¢ GV 38a )
Gl (6355 jlian La i 5 Aapail) ol jlmall 8 L) (3 58s
D sl amall e Gl 8 sis ddlaa g ol a5 Sllaa
Cllaall 55 8 Lavadiall VIS 5y saaid) aall H50 -
Jsall dadaia ¢ 8 81 Y] ¢ g sY) DY) ¢ Ay pal) dralad) ) dpaliY) clabiidl H0 -
[15 hrs] . ( Olead dadaia ¢ 285 50Y)

SV 3 Alan s ol i) 8 alall gl 5 daa sSall e Apa8Y) A 5al) ilalaisall ) 5
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Akl jRapall g )l il il ¢ dhal jiapal) mlhaias Y

Il 8 Ay el Glall an g5 Sl JSLa /G allad) o Ala) jial/allall 8 dyda) jiesall daaidy)
[15 hrs]. b el

Learning and Teaching Strategies

el 5 alal) il

Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials
and by considering types of simple experiments involving some sampling activities
that are interesting to the students.

Student Workload (SWL)

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

Jeal) JDa U il as) 5l Jasl) % L send Ul aliiiall aal jal) Jaal Y
Unstructured SWL (h/sem) 20 Unstructured SWL (h/w) \
daadll oA allall alaiiall yie o yall Jaal) Lo sand Cllall Akl yie sl jall Jaal)

Total SWL (h/sem)

Jaml) JDa I ISl 5l sl N

Module Evaluation

gl ) Balall i
Time/Number | Weight (Marks) | Week Due RELGENL Ll
Outcome
Formative Quizzes 3 9% (15) 5and V¥ | LO #°,and #\¢
assessment " Agssignments 2 0% (10) 6and 12 | LO#3 and #13
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,
%
A
A
%

' o —EEEEREEEeES,,

Projects / Lab. 0 0% (0)

Report 2 5% (10) 4 and 11 | Continues

SEMINAR 1 9% (5) 11 All
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #3
assessment | Fina| Exam 3hr 50% (50) 16 All
Total assessment 10&?&? 0

elivery Plan (Weekly Syllabus)
bl e s Zlgiall

Material Covered

B8 « Ly 25 ¢ Ly (38

Week 1 ) ) .
G0 1) (620 9 B jlda ua guad 9 Aagall) @l jlaad) 2 Gl (3 9ia
Week 2 Ay A ) (g g8a o 5l aa Ay glacad) adl padl B cludy) (3 58a
aa¥) dsac g A oY) Arallad] o jadl dia a8 ghay doall i) oY) Cuaall g jualaal) g L) A olady) (§ sha
Week 3 i " I
daaiall
— ¢V ATA Ly (3 g8ad Ay jaY) ABEY) ¢ V400 ladY) (§g8at A ) oY) ABUNY ¢ (LY (3 giag By Gl e )
ee 1A4E ) (5 siad uad) (el ¢ VAAY Glu¥) G gial L) el
ik ¢ Oyl (G gia cpal) B gad) ¢ craliaill A gadl ¢ ABAN Al B gad) ¢ Agadil) B gil8ad) ; Afaad) ludy) (3 s
ee (b (3 g8at dyiha gl) cilaliial)
Week 6 &1 s 5 A i) Gy A8 jad) ileaal) (A L) (358
Week 7 dbaaad) g Ainal) lud¥) (3 gha g ABUEE g Aslatia¥) g LabaBY) (udy) 358 +Mid-term Exam
Week 8 Cpall (B @Al ¢ Caliail) B gad) ¢ Addail) Al B gad) ¢ Aadill b (alad) s dpaad) L) (3 s
Ol gl g sieedl) B clilaall ¢ hgl) sl o GladY) (5 sa las g al jial cililada
Week 9 ol sinl B LpagSal) b cilaliiall 9o ¢ plad) (gl g Ablanal) £ a3 cililadall ¢ Ay ) il A8 1) b ciliLadal)
) Gsha s
: Aol dmall o LYl s8a dlaa g al ial g il
Week 10

QUM\J@&@M\@Y\S\,JSM\PA‘Y\JJJ -
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daliia ¢ A8 pa) Jgal) Aaliia ¢ Ay 31 A ¢ g0 M) ¢ A adl Aaalad) ) Ay Cilaliiall jg0 -

(O

Oyl (398 Alan g o) sia) B alad) () 1 g da gSal) & ApanBy) 438 gal) cilaliial) g3

Week 11 Aokl jagal) g U Al A3l ¢ Agda) jRasl) thuas
Week 12 . ) aSad) (g glaca g Asdal JBazal) g a3y
Week 13 . B el aUATY Cpulaia g cdad) jBagall Aga gall culalEisy)
Week 14 Bl Raal) Jgail) 8 Ay al) (ALl An) g AN JSLa) /EEL allad) A doda) jRagall/allal) 8 Akl jRasal) dalaiY)
Week 15 Preparatory week before the final Exam

Learning and Teaching Resources

w)ﬁ]b elxﬂ\ )JLAA

Text Available in the Library?

Required Texts

Yoo o aline tene ol Ak el Ly 5 sia Yes

Recommended

el o] e S e a ] S| AGkl el LYl G sia

; No
Texts Yo VA (.\L’ﬂ Aozl Cplall ')
Y a8 gl e (V1) A sall il glaall 4S8 e e ¢ 7 GlusY (3 sia A8E 5 aglei s (§ 5k 7
Websites http://ghrorg-learning.blogspot.com
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Grading Scheme

Group _— sl Marks | Definition
%)

A - Excellent Jhial 90 - 100 | Outstanding Performance

GBO;)C\j/ery las 2 80 -89 Above average with some errors
Success Group

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

D - . . . .

DR -

Satisfactory $a 60 - 69 Fair but with major shortcomings

E - Sufficient J s 50 - 59 Work meets minimum criteria
Fail Group FX - Fail (Aadall 28) 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
NTU 100 Human Rights & Democracy 2 1
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 0 30 20
Description

ol Al 50 e salal S 55 Akl el alaill 5 lus) (3 siad Aanlu) (saladl 5 maliall Sl Lagh 2285 ddal jianall s Glusy! (3 sia 33l
gina b Opibl gall A8 Lo (lanay oSall aidaii 8 Dokl jEanll dpeal agd ) ALYl dgilen s Cluil) Gia aSad Al (bl
Ol 5 6Dl g Jlandl (38 5 «lBY1 (58 5 cJadall 5 3l pall (§s8n g ¢ il &y a5 68l sbusall Jia apndal ge il Jsliy il )l
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A i)y L) Gsin Lpaal agh (o peiais codall o SNV s e g 5oen ) salall Caagd Adal jianl) Cilisssas

2y Jale aaine el 8 Akl el

MODULE DESCRIPTION FORM
Ll ) Balall Ciua g 73 gad

Module Information
@»\Jﬂ\ 33l c_\LA}Lu\

Module Title English Language Module Delivery
Module Type Basic X Theory
Module Code NTU 101 O Lecture

O Lab
ECTS Credits 2 O Tutorial
SWL (hr/sem) 50 U Practical

Seminar
Module Level 1 Semester of Deliver | 1
Administering Department AM College TEMO
Module Leader \ Shaima'a Salim Hameed e-mail Shamaaalobaidy@ntu.edu.iq

M. Linguistics and
9
Module Leader’s Acad. Title Assist. Lecturer MOd'.ﬂ.e Lf.:ader > English Language
Qualification .
Teaching
Module Tutor | e-mail
Peer Reviewer Name e-mail
R : T
Scientific Committee Approval /412023 Version Number 10
Date
Relation with other Modules
6 AY) Lgusl ) 3l sall pe 38Dl

Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

4l ;Y1 il sinall 5 alail) il 5 Al all 3alall Calaal

Module
Objectives

1. To develop problem solving skills mainly speaking, reading, writing and listening
skills and to understand the English language as a foreign language through the
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application of many techniques.

. . . 2. To understand the general principles of the English language.
Al Hall salall Calaal . . . . . .
3. This course deals with the basic concepts of learning the main rules of English
grammar and English vocabularies.
4. This is the basic subject for writing and speaking English well.
5. To understand how to build a correct English sentence.
1. To recognize how to use the main and auxiliary verbs in addition to the possessive
pronouns.
2. To list the various words associated with questions and many subject pronouns.
3. To talk about social expressions and personal information mainly about jobs by using
affirmative, negative and interrogative sentences.
4. To discuss how to use adjectives and their positions in the sentence.
5. To construct the simple present sentence by using I/ we/ you and they and to define
the articles.
Modu.Ie 6. To describe the present simple tense with using he/ she and to discuss adverbs of
Learning frequency.
Outcomes 7. To identify the basic question words and demonstrative pronouns and their
applications.
8. To discuss the use of there is/ are and many prepositions.
Bl ol e 2 9. To discuss the structure of simple past sentences and various irregular verbs.
el gl 10. To explain the negative and interrogative structure of the simple past tense sentence
in addition to the adverbs of the past tense.
11. To identify the use of many adverbs and the use of can/ can't in the sentence and to
explain requests and offers.
12. To elaborate the use of like and would you like and the use of some and any in many
expressions.
13. To discuss the use of the present continuous and the difference between present
simple and present continuous sentences.
14. To explain the structures that are used to refer to future plants.
.. 1. An introduction to the importance of English language learning and the role it plays in
IneTEETYE social communication.
Contents 2. An application of various tenses like present and past tenses.
Ll V) Gy sinall 3. Demonstrating many main concepts including (offers, requests, future plants, personal
expressions and tenses).
4. Using many skills to learn English like listening, reading, writing and speaking skills,

moreover; presenting different examples to elaborate any concept or structure.

Learning and Teaching Strategies

el 5 alasll ilin il i
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Strategies

The main strategy that will be adopted in this module is associated with the communicative
approach which will be applied to develop students' skills to learn English and to enable
students to use English in communication, therefore, using authentic materials in the class is
so necessary. This approach is important to encourage students’ participation in the class and
to highlight their motivation in learning English, while at the same time refining and
expanding their interactions and skills to achieve at least more success.

Student Workload (SWL)

Lo il 10 i guuna LAl ol 30l Jaal

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

30 (30/15)=2
daail) A Qlall alindd) ol 5l Jaal) Lo sanl calldall aliiall ol jall Jaal)
Unstructured SWL (h/sem) Unstructured SWL (h/w)

20 ‘ (20/15)=1
Jeadll I lUall alsiiall e ol 52l Jaal) L sansd Calldall Laiall yue ash jall Jasl)

Total SWL (h/sem)

Jodl) I U ISl 5ol Jas

50

Module Evaluation

Ll ) Balall g
Time/Number VWeight Week Due Relevant Learning Outcome
(Marks)

Quizzes Y 0% (15) | 4,11and 13 | LO #3, #10 and #12
Formative | Assignments 2 °% (V+) 6 and 12 LO #5, and #11
assessment [ 'projects / Lab.

Report 2 5% (10) 13 LO #5, #8 and #9 #10

Seminar 1 °% (5) Continuous | All
Summative | Midterm Exam 1hr 10% (10) 7 LO #1 - #7
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assessment | Final Exam 2hr 50% (50) 16 All
100%

Total assessment (200
Marks)

Delivery Plan (Weekly Syllabus)

kil e sl zlgid)

Material Covered

Week 1

Unit one: Hello
Am/are/is. May/your

This is with practice in work

Week 2

Unit two: Your world
He/she/they, his/her

Questions

Week 3

Unit three: All about you

Personal information/ social expressions

Week 4

Unit four: Family and friends
Possessive adjectives/ possessive 's

Have/has , adjective + noun

Week 5

Unit five: The way | live
Present simple l/we/you/they

An/a , adjective + noun

Week 6

Unit six: Every day
Present simple he/she

Negatives and questions, adverbs of frequency

Week 7

Unit seven: My favorites

Question words, pronouns, this/that

Week 8

Unit eight: Where | live
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There is/ are, prepositions
Unit nine: Times past
Week 9
Was/ were born, past simple and irregular verbs
Unit ten: We had a great time
Week 10 Past simple, regular and irregular
Questions, negatives, ago
Unit eleven: | can do that!
Week 11
Can/can't, adverbs, requests
Unit twelve: Please and thank you
Week 12 I'd like, some and any
Like and would like
Unit thirteen: Here and now
Week 13 Present continuous
Present simple and present continuous
Unit fourteen: It's time to go!
Week 14
Future plans, writing email and information letter
Week 15 | Revision
Week 16 | preparatory week before the final Exam

Learning and Teaching Resources

U‘“:.’,)Jﬂ\} ?X’_ﬂ\ )JLAA

Text

Available in the Library?

John and liz Soar. (New Headway Beginner) 4th

Required Texts Yes
q edition. Oxford: Oxford University Press.
""The Elements of Style' by William Strunk Jr. and
Recommended E.B. White: NG
Texts

This classic guide offers valuable advice on writing
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style and grammar, essential for clear and effective
communication.

"On Writing Well* by William Zinsser:

Zinsser's book is a practical guide that covers different
types of writing, including technical writing, and
provides insights on improving clarity and precision.

"Technical Communication: A Reader-Centered
Approach™ by Paul V. Anderson:

This book focuses specifically on technical
communication, which is crucial for engineering
students. It covers writing reports, manuals, and other
technical documents.

Purdue OWL (Online Writing Lab):

Purdue OWL is a fantastic resource for writing and citation guidelines. It covers a wide
range of topics, from general writing principles to specific guidelines for different citation
styles.

Grammarly:

Websites
Grammarly is an online writing assistant that can help you improve your grammar,
spelling, and overall writing style. It's a useful tool for both native and non-native English
speakers.

IEEE Author Center:

If you're required to follow IEEE citation and writing style, the IEEE Author Center
provides guidelines and resources for writing technical papers and articles.
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Grading Scheme

Group Grade il E/I arks Definition
Yo

A - Excellent Dlal 90 -100 | Qutstanding Performance

GBO;);/ery las s 80 -89 Above average with some errors
Success Group

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

D- . . . .

L g -

Satisfactory e 60 - 69 Fair but with major shortcomings

E - Sufficient Jsie 50 - 59 Work meets minimum criteria
Fail Group FX - Fail (Aadleal) 28) ol y | (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
NTU 101 English Language 2 1
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
2
0 ¥ Y.
Description
This module will be used to develop problem solving skills mainly speaking, reading, writing and
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listening skills and to understand English language as a foreign language through the application of
many techniques. It is also important to understand the general principles of English language. This
course deals with the basic concepts of learning the main rules of English grammar and English
vocabularies. It is mainly the basic subject for writing and speaking English well. The module is to
understand how to build a correct English sentence. It contains various grammatical rules and
different vocabularies with using typical examples to explain the structure and the meaning of any
word or expression. The module is valid and reliable to deal with many recognizable situations and

how to use English in different contexts associating with life experiences.

MODULE DESCRIPTION FORM
Ll ) Balall s g 73 gad

Module Information
@u‘).ﬂ\ saldll g_\LAJL_A

Module Title Computer Module Delivery
Module Type support Theory
Module Code NTU 102 [ Lecture
ECTS Credits 3 Lab

Tutorial
SWL (hr/sem) 75 [ Practical

Seminar
Module Level 1 Semester of Deliver 2
Ager;;”ritieerr:rt‘g AM College TEMO
Module Leader | Luluwah abdulwahaab Yaseen e-mail luluwah.alhubaity@ntu.edu.iq
Module Leader’s Acad. Title Asst. Lecturer Module Leader’s Qualification | M.S.C.
Module Tutor e-mail
Peer Reviewer Name e-mail
éjf:tiﬁc Sl ATl Y¥/4/2023 Version Number 1.0
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Relation with other Modules

DAY Al all o sall pe 28D

Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents
A8 )Yl ginall 5 aladll il 5 dpual all salall Cilaal

Module
Objectives

Al all 3oLl Calaal

To learn about computers and their characteristics and features, compare different types
of computers.

To learn about the computer’s Hardware, Identify the factors that affect the computer’s
performance, Learn about the numerical systems and data representation.

Learn about the computer’s Hardware(2), CPU, Memory
Learn about operating system software
Learn about the utility software programming languages, application software.

Learn the Microsoft office2020(Word, Excel, PowerPoint)

Module
Learning
Outcomes

salall alatll il jaa

=l o g &~ w

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

et 5. Able to use Microsoft word 2020, Microsoft excel 2020, Microsoft powerpoint 2020
6. Able to use Internet , Internet explorer, starting, menus of internet explorer, E-Mail:
Yahoo, Hotmail, google, yahoo, search information
After studying this chapter, the student is expected to master the following knowledge and
skills:
Indicative 1. To know what is the computer, distinguish different computer properties, list the
Contents computers features and capabilities, compare between the different types of computers
[11 hrs]
ala LY ey siaal) 2. 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]
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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]
Word [5 hrs]

Excel [5 hrs]

Powerpoint [5 hrs]

Revision and quiz [8hrs]

Learning and Teaching Strategies

asbail] 5 alal) il i

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)
\.c)..u.n\ \OJgjmqu\)ﬂ\M\
Structured SWL (h/sem) Structured SWL (h/w)
5
ol J3a Calldall alaiiall o Hall Jaal) Lo sand calldall aliiall ol jall Jaall
Unstructured SWL (h/sem) Unstructured SWL (h/w)
5
Jeaaill JMa llall plsiiall e s 520l Jaal L sansd Calllall L)y asd jall Jasl)

Total SWL (h/sem)
Juaill & allall IS sl jall el

75
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Module Evaluation

sl ) 3oLl s
. Weight Relevant Learning
Time/Number (Marks) Week Due Outcome

Quizzes 3 10% (10) 3,8and 12 LO #1, #2 #4 #5 and #6
Formative Assignments 4 10% (10) 2,510 and 14 | LO #1, #4,#5 and #6
assessment [ 'projects / Lab. 3 20% (20) | Continuous | All

Report
Summative | Midterm Exam 2hr 10% (10) 7 LO #1 - #3
assessment  ['Final Exam 3hr 50% (50) 16 All

100% (100

Total assessment Marks)

Delivery Plan (Weekly Syllabus)
@bl oo sl Zleidll

Material Covered

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

R software)
Week 2 e Demonstrates knowledge of the Operating system (windows),
e Able to install windows (formatting)
Able to use the following items: Start menu, desktop, taskbar, mouse applications, My
Week 3 &4 | computer, My documents, drivers, folders, files, cut, copy, paste, shortcut, right click menu,
Setting menu, control panel
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 power point 2020
Week 12 Able to use Internet , Internet explorer, starting, menus of internet explorer
Week 13 Able to create and use E-Mail: Yahoo, Hotmail
Week 14 e Able to utilize Search engines
e Able to use google, yahoo, search information
Week 15 Preparatory week before the final Exam
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Delivery Plan (Weekly Lab. Syllabus)
sl e sl zlgdll

Material Covered

Week 1- 6 Able to use Microsoft word 2020
Week 7 -9 Able to use Microsoft excel 2020
Week 10 -11 Able to use Microsoft PowerPoint 2020

Learning and Teaching Resources

u.ug)dﬂ\} (‘J":‘M JJLAA

Text

Available in the Library?

Introduction to Computer Skills For first year
students, Bisha University

Required Texts | Computer Science Principles: The Foundational Concepts Yes
of Computer Science - For AP® Computer Science
Principles 2020th Edition , Mr. Kevin P Hare (Author),
Pindar Van Arman (Foreword)
MICROSOFT ACCESS, EXCEL & POWER Bl FOR

R ; —

T;C(i)smmended BEGINNERS & POWER USERS. Tech Demystified No
(Author)

Websites https://www.just.edu.jo/~mqais/CIS99/PDF/Ch.01_Introduction_%20to_computers.pdf

Grading Scheme
Group Grade pail Marks | Definition
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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
https://www.amazon.com/dp/B09732RXNW?tag=uuid10-20
https://www.amazon.com/dp/B09732RXNW?tag=uuid10-20
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
https://www.amazon.com/dp/B09732RXNW?tag=uuid10-20
https://www.amazon.com/dp/B09732RXNW?tag=uuid10-20
https://www.just.edu.jo/~mqais/CIS99/PDF/Ch.01_Introduction_%20to_computers.pdf
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%

A - Excellent Dlal 90 - 100 | Qutstanding Performance

GBO;);/ery laa s 80 -89 Above average with some errors
Success Group

C - Good 2 70-79 Sound work with notable errors
(50 - 100)

S[;t;sfact ory s 60 - 69 Fair but with major shortcomings

E - Sufficient Jsia 50 - 59 Work meets minimum criteria

Fail Group FX - Fail (Aadleal) 28) ol | (45-49) | More work required but credit awarded
(0-49) F — Fail Cal (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
NTU 102 COMPUTER 6 2
PRINCIPLES
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
1 4 78 72
Description

52




L;oJaJ\ Exdly dl}.” ﬁla.‘i.’\ 39 - éb.:.” a:a‘)ﬁ.@o:-
L oadl 4uan! daels!
(Y1 8)91) (fedatl] hiBndl LS duwdin 3 o9y 9IS
Byl B> YE - - (Aeayd Jgamd Ziled) Olgiee o
delw YO = doygl Bu>9 S

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

MODULE DESCRIPTION FORM
‘L}u\)ﬂ\ salall g_'LAJ CJ)A.}

Module Information

Module Title Arabic Language Module Delivery
Module Type Basic Theory
ECTS Credits 2 O Tutorial

O Practical
SWL (hr/sem) 50

0 Seminar
Module Level 1 Semester of Deliver 2
Administering Department AM College TEMO
MIELIE Shaimaa Salem Hameed e-malil Shaima.salem@ntu.edu.iq

Leader

Module Leader’s Acad. Title | Assist Lect. Module Leader’s Qualification | M.Sc.
Module Tutor e-mail
Peer Reviewer Name e-malil
Scientific Committee 23/9/2023 Version Number 1.0
Approval Date

Relation with other Modules

Prerequisite module

None

Semester

Co-requisites module

None

Semester
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Module Aims, Learning Outcomes and Indicative Contents

Module Objectives

Al (A Jlad ISy Jual il (pa DMl (paSad ) A jad) Aadl) alad Ciags sdladl) Jual g3 Ja3a .
wbandl g Sy Gl A ol dsa gal) BLAT) 8 N (S ¢ g (A 2l

e Ol dolan g Lgasd g A jal) ABELY ag il LALA Ay o) A3l Al ying sdg ) ABLEDY) agd |
.g..a)ﬂ\elw\gé&@ﬁmAﬁﬁgéjgiﬂ\gqﬂ\&\ﬂ\uiﬁdﬂ\

Lpagalst) AU g Candl) ol Jlga g ghal (B allowy Ay jad) A3l alasi 1A agalSY) g Adiand) ) Akl joes |
Ad jral) L) g Apagalsy) LB A dale iy AS Ll (e agiSay Laa cqdlhall

A ad) Gl Sy i cJard) (3 gan o A B jlgea A ad) ARl D) yling iy e b s
palaill g cAaladl CBMall (aBley) cAan il Jia Badmia c¥laa (8 Jaadl

Enhancing effective communication: Teaching Arabic aims to enable students to
communicate effectively in the Arab environment, both in daily life and in
academic and professional contexts.

Understanding Arab culture: Learning Arabic is a key to understanding Arab
culture and its values, helping students to explore the rich Arab heritage and
comprehend the cultural diversity within the Arab world.

Enhancing research and academic skills: Learning Arabic contributes to
developing research and academic writing skills for students, enabling them to
actively participate in academic discussions and contribute to knowledge
production.

Providing job opportunities: Proficiency in Arabic is a valuable skill in the job
market, allowing students to

Module Learning
Outcomes

c_yal) Al 3 2 5 gl Jall 5 il g L1l e cdUall oSy s bl Joal ) e 5l Y

s S8y (5 sinall agd 5 A8y Jual 51l (e agiSay Lae

Laa g jall Al GG 5 31 guaill a5 B8 iUl alaly (AHED 5 (m guail agh o 5,000 Y

A Jlee D gl Jilaill 5 o jall Sl il agagh ohal (6 pa iy

(g yal) Bl AaasalSY) AL 5 gl ol a) A€ U alay a1 SN 5 Candl Jle ol ¥

e (S ApapST )l diny (3 ) 5l anadli (g () siSaly

AE agdy Geel JSy osal) aainall 84S jLidl (e Ul Sy e laiall g GHEN Jelal ¢

ol bl B Al S Laa clulaall Clalall 5 il

1. Effective communication skills: Students acquire listening, speaking, reading, and

writing skills in Arabic, enabling them to communicate fluently and understand
content accurately.
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Understanding texts and culture: Students learn to read and comprehend literary
and cultural texts in Arabic, enhancing their understanding of Arab heritage and
developing critical analysis of literary works.

Research and academic writing abilities: Students learn how to conduct research
and engage in academic writing in Arabic, enabling them to present research
papers and academic reports effectively.

Cultural and social interaction: Students are able to actively participate in the Arab
community, gaining a deeper understanding of local traditions, values, and
customs, fostering cultural understanding and peaceful coexistence.

Indicative Contents

Cliaadiy OVl Ll 50 s dgianl 5 d LaY) Ol sinall oy o g JLEY) il ginall 8 dedia )

Ae sl

Jslaadl Jie ¢y iy il sinall g s o) 5if Calide GlaSiul 13y LAY il sinal gaas gl sl Y
a5 Ll Lalad) § Aulall & su i
?QJS\ZU}G_J&JM\&\MJ ‘EM\HM\MJ At )l il sleal)

adadiall 5 Al a a1 e ¢y el Jailis ol alasiiad 13y LEY) G sinall (5 il Jiadl) ¢
B 2o 5 lda S5 4 LAY b sinall a8l il sl 5

Bl 4 LY il sinall aladiul 48K agdl A Alla il o g Alial Jlas Al il a5 4kl 0

_Ma_d““ . “‘JJ\}A&‘}@M‘J‘}A‘S‘M; .“)..\JM‘JL\A‘AAL\M“.“

1. Introduction to Indicative Contents: Defining indicative contents and

understanding their significance in various fields and disciplines.

2. Types and Formats of Indicative Contents: Exploring different types and formats

of indicative contents, such as tables, charts, bullet points, and summaries.

3. Creating Indicative Contents: Techniques and strategies for effectively creating

indicative contents, including selecting key information, simplifying complex
concepts, and organizing content for easy comprehension.

4. Visual Representation of Indicative Contents: Utilizing visual aids, such as

infographics, diagrams, and illustrations, to present indicative contents in an
engaging and informative manner.

5. Examples and Case Studies: Analyzing real-life examples and case studies to
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understand how indicative contents are used in various contexts, such as research
reports, marketing materials, and educational resources.

Learning and Teaching Strategies

Strategies

Interactive Language Activities: Engaging students in interactive activities such as
role-plays, group discussions, and language games to practice and reinforce
language skills.

Communicative Approach: Emphasizing real-life communication and providing
opportunities for students to actively engage in speaking, listening, reading, and
writing tasks to develop their language proficiency.

Authentic Materials: Incorporating authentic materials such as newspaper articles,
songs, videos, and literature to expose students to real-world language usage and
cultural contexts

Student Workload (SWL)

Structured SWL (h/sem)

Structured SWL (h/w)

32 ; (32/15)=2
Jadl) A QlUall Alaing) A Jaall Le gl lUall alaidl) = A Jasl)
Unstructured SWL (h/sem) Unstructured SWL (h/w)
18 ; (18/15)=1
Jeaill JMa llall plaiiall e sl ) Jaal L sand lUall alaiiall yue a5l Joal
Total SWL (h/sem)
50

Juadll I8 Ll S ol 5l Jasl

Module Evaluation

. Weight Relevant Learning
Time/Number (Marks) Week Due Outcome
Quizzes 4 30% (30) 3,6,10 and 14 '#;f #1,#2,#3, and
Formative
assessment | Assignments 2 10% (10) 4 and 12 LO #land #4
Projects / Lab. 0% (0) 0 0
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Report 0% (0) 0 0
Summative | Midterm Exam 1hr. 10% (10) 7 LO#1 -#2
assessment [ Einal Exam 2hr. 50% (50) 16 All
100% (100
Total assessment Marks)

Delivery Plan (Weekly Syllabus)

Material Covered

Week 1 4 alll oUad¥) (e dadie | Introduction to Language Errors:
Taa Marbuta and Taa Marbuta (Bound and Open Taa):
Week 2 A gidall ol y a5 yall o) Understanding the rules and usage of the Taa Marbuta and
Open Taa in Arabic language.
Hamzat Al-Wasl and Al-Qat' (Hamza of Connection and
; . Hamza of Disconnection): Differentiating between Hamzat
J |3
WEEKE iy da e e Al-Wasl and Al-Qat' and their respective roles in
pronunciation.
Alif Al-Maddooda and Alif Al-Mugassara Writing Rules:
Week 4 48 ylatiall g ddass giall 3 agll Exploring the rules for writing Alif Al-Maddooda
(elongated Alif) and Alif Al-Mugassara (shortened Alif).
Week 5 33 s2aall CAlY) 4US ac) 8 Solar and Lunar Letters: Identifying the distinction between
— b eailall 5 solar and lunar letters in Arabic pronunciation.
Ca e e Adad (Numbers): Learning about the numerical system in
4 yadl) g Al f
WEEKE s e Arabic and its usage.
Week 7 RIR PR Verbs: Undferstandl_ng verb conjugation and the different
verb forms in Arabic.
22 all Parts of Speech: Exploring the different parts of speech,
Week 8 : : .
including nouns, verbs, adjectives, adverbs, etc.
Jeladl Meanings of Prepositions: Examining the meanings and
Week 9 R .
usage of prepositions in Arabic.
Week 10 S Ll Common Language _Errc_Jrs: Analyzn_]g common language
errors and their applications in practical contexts.
| ae : '
Week 11 allasa Noon and Tanween: Understanding the usage and

pronunciation of Noon and Tanween in Arabic.

58




L;oJaJ\ Exdly dl}.” W‘ 39 - éb.:.” a:a‘)ﬁ.@,o:-
L oadl 4uan! daels!
(Y1 8)91) (fedatl] hiBndl LS duwdin 3 o9y 9IS
Byl B> YE - - (Aeayd Jgamd Ziled) Olgiee o
delw YO = doygl Bu>9 S

Taa Marbuta and Taa Marbuta (Bound and Open Taa):
Understanding the rules and usage of the Taa Marbuta and

Week 12 Al Gy gall) elbady) ik Open Taa in Arabic language.
Hamzat Al-Wasl and Al-Qat' (Hamza of Connection and
. Hamza of Disconnection): Differentiating between Hamzat
- ll g sl
s de Castlls 054 Al-Wasl and Al-Qat' and their respective roles in
pronunciation.
Alif Al-Maddooda and Alif Al-Mugassara Writing Rules:
Week 14 g salll slaa¥l e dasia Exploring the rules for writing Alif Al-Maddooda
(elongated Alif) and Alif Al-Mugassara (shortened Alif).
Week 15 TPRURIRY Solar and Lunar Letter_s: Ident_lfymg the Q|§t|nct|on between
solar and lunar letters in Arabic pronunciation.
Week 16 Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
Material Covered
Week 1 No

Learning and Teaching Resources

Available
Text in the
Library?
A saill )il 5 ae ) 8l s Cus cgaill ale 8 iU anl (g ting 1gaiSH MAASIT Y
(el g Jase gl
Required Texts ARl (b olan) JUadY) iy i 20 ) 8 J Sy ) s IS 1l Y el Y Yes
AN il Jlae ) (e a5 A all
¥ 5 A3l 5 b peall 5 gl
ASaDIS aal yall bl (e iz e puall 5 gl ale (A ) sgaia QIS cellle G MAANIT Y
g pal) 421 A 50
Recommended el LY (e wnad) Jais S 15 I 0 M e 0 S b il Y NG
Texts il g ¥ 8 Aeadiid) Ay el
ALl 5 oyl 5 sail) e g g skl QS 1 DMinl) yaa Y "ol Gt Y
A el A0l Bl 5 Ll e e i
Websites No
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Grading Scheme

Group Grade il E/I arks Definition
Yo
A - Excellent Dlal 90 -100 | Qutstanding Performance
GB ) (\j/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
_ Aadladll —l -
Fail Group FX - Fail (s ¥) b | (45-49) awarded
(0-49) E_ Fail 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
NTU 103 Arabic language 2 2
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
2 0 32 18
Description

The description for the Arabic language is:

Arabic is a rich and diverse language spoken by millions of people around the world. It is the official
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language of over 20 countries and holds great cultural and historical significance. With its unique alphabet,
intricate grammar, and beautiful calligraphy, Arabic offers a fascinating linguistic journey. Whether you
are interested in exploring the language for academic, professional, or personal reasons, learning Arabic
opens doors to understanding Arab culture, literature, and society. From basic greetings to advanced
conversational skills, mastering Arabic provides opportunities for communication, travel, and career
prospects. Embrace the beauty of Arabic as you embark on a journey of language discovery and cultural
immersion.

Ay pad) A3 Balad apalSY) i gl)

Ll Janig A Yo e ST A dpan)l) dalll L) llall Jon palasY) (e Cpdlall Lghany de giia g die dal & A al) dall)
Uige S ol g 3 e A ad Als ) A all all) o065 cJpandl Jadll 5 coaiaall Lade) 85 by 5dll Lghanal Jumdy 3 S 4y )5 44185
L) Al (e paimall 5 oY) g Ay el AEGED gl Ul sal ity Ay pal) aled (ld chpads 5l Ayige el il Aalll Calasiuly

el g i s il 5 dual 5ill a8 4 jal) L& 5 cdeaiall Dslaall )l )

MODULE DESCRIPTION FORM
Ll ) Balal) a9 73 gad

Module Information
ﬂu‘)ﬂ\ R\ A &_’LAJL.A

Module Title Principles of Mathematics Module Delivery
Module Type Core Theory
ECTS Credits 7 O Lab
O Tutorial
SWL (hr/sem) 175 O Practical
O Seminar
Module Level 1 Semester of Delivery 1
Administering Department AM College TEMO
Module RAID ABDULHADI . . i
L eader ABDULQUADER e-mail raid.alabdullah@ntu.edu.iq

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

Module Tutor e-mail

Peer Reviewer Name e-mail
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Scientific Committee

Approval Date 22/10/2023 Version Number 1.0

Relation with other Modules

DAY Al all ) sall pe 28D

Prerequisite module None Semester

Co-requisites module | None Semester

Module Aims, Learning Outcomes and Indicative Contents

A5 Y iy sinall g alall il 5 4 Hall salall Calaa

Module

" To let students be able to identify the advanced basic fundamentals in mathematics
Objectives

(differentiation and integration and their different applications) to develop their mentally
capability by exercising solutions. Also can be able to correlate the information data in

. X . order to solve the scientific problem and how to make use of it in other scientific subjects.
47\1»\)3“ 3alall Calaal

1. Students are able to relate the significance of comprehending algebra’s structure to a
higher-level subject.

2. Within the parameters of the theory of modules, students have the ability to generate
consciousness, particularly symbolic thinking.

3. Students are capable of using their understanding and analyzing models of
mathematics, science, and technology, as well as other fields that are relevant to those
disciplines.

4. Students are able to convey the outcomes of the growth of oral and writing

Module Learning
Outcomes

Balall alatll s y3a

Al Al .
= comprehension as well as construct a framework for knowledge that supports
mathematics, science, and technology.
Subject-specific Knowledge:
« knowledge of key ideas related to mathematics in the university
Indicative « knowledge of the National Curriculum for mathematics and the way in which it
Contents facilitates the development of mathematical understanding
Aala ) b gisal)

« an understanding of the way in which theory informs practice and vice versa

Subject-specific Skills:

« an informed and critical awareness of research in mathematics education which
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can enhance the effectiveness of the university mathematics teacher

observe, record accurately and relate educational practice to theory in university
and classrooms

critically analyzes literature on a variety of contemporary education issues relating
to advanced mathematics

Key Skills:

communicate ideas, principles and theories effectively in written form
manage time and work to deadlines

construct and sustain a reasoned argument

evaluate and make use of information from a variety of advance sources

Learning and Teaching Strategies

aabill 5 alal) Ciliail i

To accommodate varied talents, skills, learning rates, and learning styles, teaching
Stratedgies and learning strategies might involve a variety of whole class, group, and
g individual activities. This enables every student to engage and to some extent
succeed.
Student Workload (SWL)
e gaul \Ong@Mw\JJ\ el
Structured SWL (h/sem) Structured SWL (h/w)
ny 4
Jeanil) A Ul il sl jal) Jeal L sl lUall aliiiall d 5l Jasl)
Unstructured SWL (h/sem) Unstructured SWL (h/w)
VoA 7
dhadll Joa llall alaiiall ye sl all Jaal) e sl Gl aliindd) jee ol jall Jaall
Total SWL (h/sem)
175
Juail) JoA Ll KU ) 5l Jaal

Module Evaluation

L ) bl agss
. Weight Relevant Learning
Time/Number (Marks) Week Due Outcome
Formative | Quizzes 5 3% (15) 5,7and 13 LO #4, #6 and #12
assessment | Assignments ° 2% (10) 4,6and 12 LO #5, #7 and #13
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Projects / Lab.

Report \ °% (°) 14 LO #All

Onside

\ 004 (&

Assignments (%)

Seminars 0 0% (0) 14 LO #All
Summative | Midterm Exam 2hr 10% (10) 7 LO #1 - #8
assessment | gina| Exam 3hr 50% (50) 16 All

100% (100

Total assessment Marks)

Delivery Plan (Weekly Syllabus)
Lﬁ)u‘ G;:)MY\ G\.@_’\A\

Material Covered

To let students be able to identify the advanced basic fundamentals in mathematics
(differentiation and integration and their different applications) to develop their mentally

e capability by exercising solutions. Also, can be able to correlate the information data in order to
solve the scientific problem and how to make use of it in other scientific subjects.

Week 2 Trigonometric functions, trigonometric relations, graphic drawing, applications

Week 3 Limits of algebraic and trigonometric functions, limit near, applications

Week 4 Theory of derivatives, derivative of algebraic and trigonometric and empirical functions

Week 5 Chain rules, applications

Week 6 Inverse functions and inverse of trigonometric functions, applications

Week? Derivativ_es of Ioggrithmic and exponential functions, hyperbolic and its derivatives, relation
and drawing, applications

Week 8 Integration theory, indefinite and definite integration, trigonometric and its inverse

Week 9 _Integrat_ion of logarithmic and exponential functions, integration of hyperbolic functions, other
Integrations

Week 10 Methods of integrations, integration by parts

Week 11 Integration by partial fractions

Week 12 Area under a curve, area between two curves

Week 13 Volumes by revolutions, length of a curve
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Week 14 Simple differential equations
Week 15 Approximate area by trapezoidal and Simpson rule, numerical integration, applications
Week 16 Preparatory week before the final Exam

Learning and Teaching Resources

wj.ﬁlb e&xﬂ\ JJLAA

Text Available in the
Library?
. " Calculus ", Ford , S.R. and Ford , J.R., (1963)
Required Texts McGraw-Hill Yes
Recommended Texts “Principles of Mathematics”, Katherine A. Loop., (2015) No

Websites

https://web.math.ucsb.edu/~agboola/teaching/2021/winter/122 A/rudin.pdf
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Grading Scheme

Group Grade il 2/| arks Definition
Yo

A - Excellent Dbl 90 -100 | Qutstanding Performance

GBOEJS/ery las s 80 -89 Above average with some errors
Success Group

C - Good 2 70-79 Sound work with notable errors
(50 - 100)

D- . : . .

L g -

Satisfactory e 60 - 69 Fair but with major shortcomings

E - Sufficient Jsie 50 - 59 Work meets minimum criteria
Fail Group FX - Fail (Aadleal) 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
TEMO 100 Mathematics Principles 7 \
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
4 0 1y VoA
Description

Mathematics offers a potent and common language. When presenting mathematical ideas, arguments, and
conclusions both orally and in writing, students are expected to employ acceptable mathematical terminology and
a variety of representational techniques.

Students should be able to:

1. employ proper mathematical language (notation, symbols, and terminology) in both spoken and written
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explanations in order to achieve the goals of mathematics.

2. Present information using the proper mathematical representations.
3. choose between various mathematical representational styles.

4. Express thorough, clear, and simple mathematical arguments.

5. utilizes a logical structure to arrange information.

MODULE DESCRIPTION FORM
:\.\M\JJM 3alall g Cdjm

Module Information

Module Title Electrical Technology Module Delivery
Module Type Core Theory
Module Code TEMO 101 L1 Lecture
Tutorial
ECTS Cr@ditS A O Practical
SWL (hr/sem) vo. LI Seminar
lab
Module Level 1 Semester of Deliver 1
Administering Department AM College TEMO

Safwan Assaf Hamoodi
Safwan79azb@ntu.edu.iq

Module The file (module description - dr.haitham@ntu.edu.iq

Leader form of electrical and electronic
engineering) prepared by Prof.
Dr. Haitham M. Wadullah

Module Leader’s Acad. Title Module Leader’s Qualification
Module Tutor e-mail
Peer Reviewer Name e-mail

Scientific Committee

Approval Date 23/9/2023 Version Number 1.0

Relation with other Modules

Prerequisite module None Semester

Co-requisites module | None Semester
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Module Aims, Learning Outcomes and Indicative Contents

Preparing the student to study the different calculations in alternating current and direct
current circuits, and to get acquainted with the various theories to study these calculations.

Understanding electrical principles and concepts: The module aims to provide students
with a clear understanding of electrical principles and concepts, including voltage, current,
resistance, and power. Students will learn how these concepts are applied in electrical
circuits and systems.

Module

. Developing practical skills in electrical measurements and testing: The module aims to
Objectives

equip students with practical skills in using electrical instruments and equipment for
measurements and testing. Students will learn how to perform accurate measurements,
interpret the results, and troubleshoot electrical systems.

Applying knowledge to electrical machines and power systems: The module aims to
enable students to apply their knowledge of electrical technology to the operation and
maintenance of electrical machines, such as motors and generators. Students will also gain
an understanding of power systems and their components, including power generation,
transmission, and distribution.

1. Understanding electrical circuit theory: Students will gain knowledge of fundamental
electrical circuit theory, including concepts such as voltage, current, resistance, and
power. They will be able to apply this understanding to analyze and solve basic
electrical circuits.

2. Proficiency in electrical measurements and testing: Students will develop skills in
Modgle using electrical instruments and equipment to measure and test electrical parameters.

Learning They will learn how to interpret measurement results and troubleshoot electrical systems

Outcomes to identify faults.

3. Application of electrical machines and power systems: Students will learn
about electrical machines, such as motors and generators, and their operating principles.
They will understand the characteristics and applications of these machines. Additionally,
they will gain a basic understanding of power systems, including power generation,
transmission, and distribution.

Part A -

1. Basic Electrical Principles, Electrical Measurements and Instruments [20 hrs]
2. Electrical Machines, Power Systems, Electrical Safety, Direct current circuit [20 hrs]
3. Revision and quiz [1.5 hrs]

Indicative
Contents Part B —

1. Alternating current circuit, Circuit Theory, Analogue Electronics Control Systems [20 hrs]
2. Renewable Energy, Troubleshooting and Maintenance [10 hrs]
3. Revision and quiz [1.5 hrs]
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Learning and Teaching Strategies

1. Active Engagement: Actively engage with the subject matter by participating in class
discussions

2. Practice Problem Solving: Electrical Technology involves problem-solving skills.

3. Hands-on Experience: Gain practical experience by participating in laboratory sessions
and hands-on projects.

4. Collaborative Learning: Engage in group discussions and study sessions with
classmates.

5. Utilize Resources: Take advantage of resources such as textbooks, online tutorials,
video lectures, and educational websites to supplement your learning.

6. Time Management: Create a study schedule and allocate dedicated time for studying
Electrical Technology.

7. Review and Recap: Regularly review previously covered topics to reinforce your
understanding and retain information.

Strategies

Student Workload (SWL)

Structured SWL (h/sem)
Jadl) A QlUall Alaingl) A Jaall

Structured SWL (h/w)
93 6
Lo sausl calldall aaiiall sl jall Jaall

Unstructured SWL (h/sem)
Jeaill A llall plsiiall e s 52l) Jaal

Unstructured SWL (h/w)
57 4
Lo sand Calldall il ye sl all Jaal)

Total SWL (h/sem)

150
Jual) A Qllall IS ) 5 Jas)
Module Evaluation
Time/Number | Weight (Marks) | Week Due RS el
Outcome

Quizzes 2 10% (10) 5and 10 LO #land #2

Assignments 2 5% (5) 2 and 12 LO #2 and #3
Formative i
assessment E;‘geag 4 9 15% (15) Continuous | LO #1 and #3

Report 1 10% (10) 13 LO#3
Y :\E/'X':rtﬁrm 2hr, 10% (10) 7 LO #1 - #2
assessment

Final Exam 2hr. 50% (50) 16 All
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100% (100

Total assessment Marks)

Delivery Plan (Weekly Syllabus)

Material Covered

Week 1 Symbols and abbreviations, electric circuit and its elements

Week 2 The direct-current network (kerchief's law & their use in network analysis

Week 3 Conversion of delta-connected resistance into an equivalent Wye connection & vice versa

Week 4 Power sources connected in parallel, node voltage method

Week 5 Loop current method.

Week 6 Super position method.

Week 7 Thevenin's theorem and Norton's theorem.

Week 8 Maximum power transfer.

Week 9 Reciprocity theorem

Week 10 | Sinusoidal excitation, average, effective values and their steady- state analysis

Week 11 | Generation of alternating current, sinusoidal current

Week 12 | The mean values of current and voltage

Week 13 | Complex Frequency, s-Plane, Poles and Zeros, Response Function, Bode Plots

Week 14 | Frequency Response of Series/Parallel Resonances, High-Q Circuits

Week 15 Mutual Inductance, Linear and ldeal Transformers, Circuits with Mutual Inductance

Week 16 Final Examination
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o.ULmMI u.un.ul mb.\l

Delivery Plan (Weekly Lab. Syllabus)

Material Covered

Week 1 Lab 1:

- Introduction to Agilent VEE and PSPICE

Week 2 Lab 2:

Kirchhoff's Laws

Week 3 Lab 3:

series circuit

Week 4 Lab 4:

Parallel circuit

Week 5 Lab 5:

Thévenin's Theorem.

Week 6 Lab 6:

Norton's Theorem.

Week 7 Lab 7:

Y-connection delta-connection

Week 8 Lab 8:

Second-Order Transient Responses

Week 9 Lab 9:

Frequency Response of RC Circuits

Week 11 | Lab 10: Frequency Response of RLC Circuits

Week 12 Lab 11: Filters

Week 13 Lab 12: AC circuit

Week 14 Lab 13: sine wave form

Week 15 Lab 14: Review

Learning and Teaching Resources

Text

Available in the Library?

Required Texts

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

2. "Electricity and Electronics for HVAC" by Rex
Miller and Mark R. Miller

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

4. "Electrical Power Systems: Design and Analysis™
by Mohamed E. EI-Hawary

Recommended
Texts

1. "Electrical Wiring Residential™ by Ray C. Mullin
and Phil Simmons

2. "Industrial Electrical Troubleshooting™ by Lynn
Lundquist

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

4. "Digital Control Systems™ by Benjamin C. Kuo
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5. "Electromechanical Energy Conversion® by David
J. Braun

(wwwe.allaboutcircuits.com)
Websites (www.electrical4u.com)

(www.khanacademy.org)

Grading Scheme
Gilaall lada
Group Grade s Marks | Definition
%)
A - Excellent el 90 - 100 | Outstanding Performance
Success B - Very Good las 2 80 -89 Above average with some errors
Group C — Good TN 70-79 | Sound work with notable errors
(50 - 100) D - Satisfactory Lo gl 60 - 69 Fair but with major shortcomings
E - Sufficient Jsaa 50 - 59 Work meets minimum criteria
. . . More work required but credit
_ Aalladll l -
Fail Group FX — Fail ) ¥) o) | (45-49) awarded
(0-49) E_ Fail ) (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
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TEMO 101 Electrical technology 1 1
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
3 3 93 ov
Description

Electrical technology encompasses the study of electrical systems, circuits, devices, and their applications. It
focuses on understanding the principles and theories behind electricity, electrical power generation,
transmission, and distribution. This field involves the design, installation, maintenance, and troubleshooting of
electrical systems in various industries, such as power generation, manufacturing, telecommunications, and
transportation. Electrical technology professionals work with electrical equipment, control systems, and
renewable energy technologies. They are skilled in analyzing electrical circuits, performing measurements, and
ensuring safety and compliance with electrical codes and standards. A strong foundation in electrical technology
enables individuals to contribute to the development and advancement of electrical systems, energy efficiency,
and the integration of new technologies in the field.

MODULE DESCRIPTION FORM
Aol ) Balal) g g 3 gad

Module Information

Z_H\)ﬂ\ salll k_\LA}la.A

Module Title Workshop Module Delivery
Module Type Core OTheory
Module Code TEMO 102 L ecture
ECTS Credits 6 X Lab

O Tutorial
SWL (hr/sem) 150 X Practical

O Seminar
Module Level 1 Semester of Deliver 1
Administering Department AM College TEMO
Module Leader Ali Hussien e-mail alimohallami@ntu.edu.iq
Module Leader’s Acad. Title Module Leader’s Qualification M.Sc.
Module Tutor e-mail
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Peer Reviewer Name e-mail
SD(Zf:tific SIS ATl 23/9/2023 Version Number 1.0
Relation with other Modules
AV Al )l ) sall pa A8
Prerequisite module Semester
Co-requisites module None Semester
Module Aims, Learning Outcomes and Indicative Contents
4L Y1 il sinall 5 alail) gl g Al jall 3alall Calaal
1. Teach students the basic principles of the workshop.
2. ldentify the tools used.
3. Training students on the operations of a process.
4. Teaching students about the electrical and mechanical parts of devices.
5. Learn about the types of furnaces for melting metals, and how to pour molten metal
into sand molds.
6. ldentify the types of filings and their shapes.
Module
Objectives 7. Learn about all types of lathes and how to use them.
8. Learn how to deal with sheet metal.
Lo 5l Balall Calaaf 9. Learn about the most important methods of welding and the machines and tools needed

for that.

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

MOdl.!'E g_ja aLaalf Q\Jl_é.dbuy.d\ g@ﬁkuﬁ‘f&_&n@ﬁ@\@srﬁw\ i, pe
Learning g..J Al eall Ay Jlath) e..,\hl._\f.d\ Coiadal oy S P il lghg Sal—aa A i L _aa
Outcomes Jagd e o laigdalad il s Jadnyg Ao d _adeid iy 89t g Al al) J g—adl)
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Loyl

ﬁ\g—kﬂjsdud\u;wﬂswﬁgu\OJL_ﬁg.‘;__M‘HEm@UwJQM\
S Al il J_A‘g‘édﬂ)-—)mﬂ&_dﬁj“.Au\QHO}L—&ES\JM‘}“‘J—A’J‘UJJJ}—&E.M‘&A&JL—AL
salall pladl) s j2e i) agi) jlga st LTl Ao 8 dum B Jaad) Ay g daiy Autih BLSlae iy b S iall

(ieall dpunigh) agt) 8 5y 5ai g Ailaal) g

aali LY il sindl)

Indicative O—ACHA\,&LA%—MA—))JJS‘J‘C&J—A:J—AD&JH‘DS—QO—A&—&ZJ\’“HM
Contents alalll g 5 il g 5 i g Al At g Al to uIUal) iy i ¢ (3 g g 34 9 B i)

3 _jlgeall g i) Gl A jlaall Al Guail) JNA (e Lilas

Learning and Teaching Strategies

a5 alal il 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 and expanding their critical thinking skills. This will be achieved
through classes, interactive tutorials, and by considering types of simple
experiments involving some sampling activities that are interesting to the students.

Student Workload (SWL)

e sl 10 i guna Ul ol 3l Jaal

Structured SWL (h/sem)

Structured SWL (h/w)

daadl) A Qlall alinddl ol sl Jaal) 108 Lo sand calldall alaiiall ol jall Jaall !
Unstructured SWL (h/sem) . Unstructured SWL (h/w) .
daaill A il alatiall e ol Al Jaal) Lo sal alldall aliiall yue ol ) Jaal)

Total SWL (h/sem) ‘o

Jodl) I Ul ISl 5 Jal

Module Evaluation
Al ) 5okl apis
. Weight Relevant Learning
Time/Number (Marks) Week Due Outcome
Formative Quizzes 2 2.5(5) 3,5 all
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r
%
X
%
%

' o —EEEEREEEeES,,

assessment Assignments 2 2.5(5) 6,9 all
Projects / Lab. 4 5% (10) Continuous | All
Report 2 5% (30) Continuous | All
Midterm
Summative . 2hr 10% (10) 7 LO #1 - #6
assessment
Final Exam 3hr 50% (50) 16 All
100% (100
Total assessment Marks)

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

Material Covered

Week 1 Qll g8 B gguanl) Ganall qua S g Galrall guay dualdd) Gl Y £ 58 Ao il Lgad oy ¢ ASLal) Ay, )
ol Al g CallB) ae Jalaill 488 ) Adlia) ) g8 quua (B aniinal) Jal) £ o8 Ao il g Ja )
Week 2 Jadl o 4al AN i
Week 3 o JEA) o (S g 3 luall (£ 83 IS and) A€ g LIS g 3 el @) 830 o i) L oy : B0 ) Ay, Y
Week 2 gl Jandl aly Al Balal) g ol LB g
Week 5 Cra IS Adau) g3 LehiS ) yall o132 Y) quifl g S g Adal A 3 3ga) an) o Ci i) L oy ¢ dda) A Ay, ¥
0l oilsal)
Week 6
FERP
5308
Week 7 Aadiay
i jall £ g
Leles 4 g disla (S0 i 311 £ 32V 5 GilSall ¥ 98 (e ASLa JS o i) 2y g
Week 8 ) g Bl 5 gkl g el Eua (ha Gilaall giling ga Jalail) AiS o i i) L a1 B jSanad) Ay,
Week 9 g Jand) Auiug g SLIAT 4 DU dand) a9 quaadll
Week 10 £ Y aidlall Garall LA Ay (S g UM da DU a3l g cilSall g aladl) 3k aa) Ao i il s alall) A g, 0
Week 11
s Gl alad
Week 12

e alat
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A alall)
(5 ) alall)
Week 13 B8 s o i) ) ALl A aa Jalailly Lualdl) (ilsal) g asml) aa) o i jmil) Lgad o 2 5 lad),
Week 14 ) sk (8 uddd) 7 sl ) S 3N (39 ad) aa Jalall) ol CiS 5 Lo gl L ASY) 5 LEAY)
Week 15 TSP\ R IVEQ RN gy Y
Week 16 Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
il oo ) Zleiall
Material Covered
Week 1
Learning and Teaching Resources
o3l 5 alal) joliae
Required Texts Yes
Recommended
Texts ves
Websites
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Grading Scheme

Group Grade il E/I arks Definition
Yo
A - Excellent Dbl 90 -100 | Qutstanding Performance
GBO;);/ery [EENRNES 80 -89 Above average with some errors
Success Group
C - Good S 70-79 Sound work with notable errors
(50 - 100)
D- . . . .
L g -
Satisfactory e 60 - 69 Fair but with major shortcomings
E - Sufficient Jsie 50 - 59 Work meets minimum criteria
. . . More work required but credit
_ Aallad) a8) ol -
Fail Group FX - Fail ' ¥) )| (45-49) awarded
(0-49) F _ Fail il (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
TEMO 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
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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.

MODULE DESCRIPTION FORM
@\J.ﬂ\ salall g_LAJ CJ)A.}

Module Information

@u\).ﬂ\ saldll &.\LA}&:.A

Module Title Engineering Drawing Module Delivery
Module Type Core O Theory
Module Code TEMO 103 [ Lecture
ECTS Credits 7 Lab

O Tutorial
SWL (hr/sem) 175 O Practical

O Seminar
Module Level 1 Semester of Deliver 2
Administering Department AM College TEMO
Module Leader Hasan abd alsarraf e-mail hasan.alsarraf@ntu.edu.iq
Module Leader’s Acad. Title Asst. Lecturer Module Leader’s Qualification | M.Sc.
Module Tutor e-mail
Peer Reviewer Name e-mail
S[‘)‘;f:tiﬁc CLIILES AR 23/9/2024 Version Number 1.0

Relation with other Modules
6 AV Al ) ol el e A8Dal)

Prerequisite module None Semester
Co-requisites module None Semester

79




L;o.w\ C;o;ﬂb dl:.” ‘o:«l:.ﬂ\ 39 - éb_,_” a:’-)ﬁ'GA"
ddleid! duail dmald|
(9 i) oo hall Sl v § gl .
g8 Y1 - (B> U A5Ls8) i il
delu YO = &ygl Bu>g S

Module Aims, Learning Outcomes and Indicative Contents

A5 )Y Gy ginall 5 aladll =il 5 dad all 3okl Calaa

Module
Objectives

Al all 3oLl Calaal

The Objectives of this course are to enable students to:

1. Represent the various geometric shapes in drawing.

2. Represent of the connection of bolts and screws to the drawing and
interpretation.

3. Engage the engineering parts by symbols welding on the drawing and
interpreting these symbols

4. Determine the mechanisms of movement between the geometric parts and
placing the appropriate symbols on them.

5. Draw the assembled mechanical parts and determine the mechanism or
method

Module
Learning
Outcomes

Balall alatll il jaa
Al Hall

1. Capability to use AutoCAD for 2-D representations.

2. To make the students understand all about the screw threads and their
definitions also to teach the students all common types for screw threads and
the common types for bolts and nuts with overview in details.

3. To make the students understand all about the Keys, types of keys, spline
shaft and hub concept, and the basic definitions for Keys also the correct
manner for Keys drawing.

4. Enables the students to learn the techniques and standard practices of
technical graphics.

5. To make the students understand all about the riveting and types of rivets.
6. Read a working or assembly drawing (blueprint).

7. Represent mechanical components in multi view orthographic
representation.

8. understanding all about the welding, types of weld joints and the basic
definitions for welding also the correct manner for all types of welding
symbol drawing.
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9. To help students understand all about the Gears classification, draw spur
gear, definitions, formulas and calculations.

Indicative content includes the following.
Part A -
Introduction to (CAD), components of computer aided drawing (CAD), Exercises. [8 hrs.]

Introducing the most important geometric mechanical 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.]

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

Indicative - i :
Contents Training students to draw advanced geometric shapes using the program [8 hrs.]
Revision and quiz [8hrs]
Hali LY Ol gl
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
alatll 5 alil) i)yl
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.
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Student Workload (SWL)

e sanl 10 i guuna Ul ol 3l Jaal

Structured SWL (h/sem) Structured SWL (h/w)
63
Juail) M Ul pliiall sl jal) Jaal L sl lUall aliiiall ol Sl Jasl)
Unstructured SWL (h/sem) Unstructured SWL (h/w)
112

Seaill JMa Ul aliidll e aad jall Jaal

Lo sand Ll il e ol ) Jaal

Total SWL (h/sem)

Jumdll IO UL ISl 51 Jas

175
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Module Evaluation

) ) bl 4
. Weight Relevant Learning
Time/Number (Marks) Week Due Outcome
Quizzes 4 2.5% (10) 2,7and 13 LO #1, #5 and #6
Formative | Assignments 5 2% (10) 3,5,8,10and 14 | LO #2#3, #4 and #7
assessment | projects / Lab. 14 19% (14) Continuous | All
seminar 1 6%(6)
Summative | Midterm Exam 2hr 10% (10) 7 LO #1 - #4
assessment [ Final Exam 3hr 50% (50) 16 All
100% (100
Total assessment Marks)

Delivery Plan (Weekly Syllabus)
@bl o sl Zleidll

Material Covered

Week 1 Introduction to (CAD) , Exercises

Week 2 Screw threads , Exercises

Week 3 Method of drawing (Hexagonal & Square headed bolts and nuts)
Week 4 Keys, types of keys.

Week 5 Pins and Cotters.

Week 6 Rivets and riveted joints.

Week 7 Types of riveted joints, Conventional rivet symbol, working drawing.
Week 8 Welding, type of weld joints

Week 9 Pulleys, types of pulleys.

Week 10 Gears, classification of gears, Gear tooth profile

Week 11 Assembly and details of common mechanical units

Week 12 Power screw (Assemble and details)

Week 13 Coupling, Types of coupling, Bearings, types of bearings.
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Week 14

Pipes and pipe joints, piping fittings

Week 15

pipe symbols standard

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

Material Covered

Week 1

No

Learning and Teaching Resources

U"‘:’Jﬂ‘} el’_'m )JLAA

Text

Available in the

Library?
) Fundamentals and principles of engineering drawing
Required Texts Yes
Fundamentals of AutoCAD 2010
REEUMEiE Fundamentals of AutoCAD2020 Yes
Texts
Websites
Grading Scheme
Gila Al g
Group Grade gl DA s Definition
Yo
A - Excellent Dlial 90 - 100 | Outstanding Performance
B - Very .
Success Group Good las 2 80 -89 Above average with some errors
(50 - 100) C - Good L 70-79 Sound work with notable errors
D - Lo s 60 - 69 Fair but with major shortcomings
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Satisfactory
E - Sufficient e 50 -59 Work meets minimum criteria
Fail Group FX - Fail dalleall a8) ol ) | (45-49) | More work required but credit 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
TEMO 103 ENGINEERING 7 2
DRAWING
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
0 4 63 112
DESCRIPTION

Definition of engineering drawing orders and its uses - the concept of engineering programs in engineering
drawing and their fields - engineering drawing tools. Types of engineering lines and their uses, exercises 4
function. Drawing geometric shapes on computer) rectangular, parallelepiped, square, the circle (exercises -
function. Dimensions and how to put them on the drawing. Principles of projection in engineering drawing
(simple shapes). Cartesian projection on three levels. uncomplicated shapes, medium complexity, Comple»
geometric shapes

MODULE DESCRIPTION FORM
Ll ) Balal) s g 73 g

Module Information
:\:\u\)ﬂ\ salll g_aLA)la.A

Module Title Engineering Materials Module Delivery
Module Type Core Theory
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Module Code AM 200 I Lecture
ECTS Credits l  Lab
O Tutorial
SWL (hr/sem) 175 O Practical
Seminar
Module Level 2 Semester of Delivery 3
Administering Department AM College | TEMO
Module Leader Jamal N. Sultan e-mail Jamal.nayyef@ntu.edu.iq
Module Leader’s Acad. Title Professor Module Leader’s Qualification | Ph.D.
Module Tutor e-mail
Peer Reviewer Name e-mail
Scientific Committee Approval 23/9/2023 Version Number 1.0
Date
Relation with other Modules
G AY) Al o sall pe 28D
Prerequisite module None Semester
Co-requisites module None Semester
Module Aims, Learning Outcomes and Indicative Contents
4L Y by sinall 5 alail) il g Al jall 3alall Calaal
1. Understand the Structure of Materials: Learn about the atomic and molecular
structure of materials, including the arrangement of atoms, crystal structures, and
Module the relationship between structure and material properties.
Objectives

2. Study Material Properties: Explore the various physical and mechanical properties
A 2 BaLall Calaa of materials such as strength, hardness, elasticity, conductivity, thermal expansion,
and corrosion resistance. Understand how these properties influence the behavior of
materials in different applications.

3. Learn about Material Processing: Gain knowledge about different manufacturing
and processing techniques used to modify the structure and properties of materials.
This may include topics such as casting, forging, welding, heat treatment, and
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10.

surface treatment.

Comprehend Material Selection: Understand the principles and criteria for selecting
materials for specific engineering applications. Consider factors such as mechanical
requirements, environmental conditions, cost, and sustainability in the material
selection process.

Explore Material Failure and Fracture: Study the causes and mechanisms of
material failure, including fracture, fatigue, creep, and wear. Learn how to analyze
and prevent failures through the application of material science principles.

Examine Material Testing and Characterization: Familiarize yourself with different
experimental techniques and methods used to evaluate material properties and
performance. This may include tensile testing, hardness testing, microscopy,
spectroscopy, and non-destructive testing.

Understand Material Behavior under Different Conditions: Learn how materials
respond to external factors such as temperature, pressure, and loading conditions.
Study the concepts of elasticity, plasticity, viscoelasticity, and the behavior of
materials at extreme temperatures.

Gain Knowledge of Material Sustainability: Explore the concepts of sustainable
materials, recycling, and environmental impact assessment. Understand the
importance of considering the lifecycle of materials and their ecological footprint.

Develop Material Design Skills: Apply material selection principles and knowledge
of material properties to design components and systems that meet specific
engineering requirements. Understand the relationship between material properties,
manufacturing processes, and design optimization.

Enhance Problem-Solving Abilities: Develop critical thinking and problem-solving
skills related to material selection, material performance, and failure analysis. Apply
theoretical knowledge to practical engineering challenges.

Module Learning
Outcomes

Balall Jladl) il j3e
Lyl

Knowledge of Material Properties, crystalline structure and Non-crystalline
structure of metals: Students 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, and toughness), thermal properties (conductivity, expansion),
electrical properties, corrosion resistance, and other relevant characteristics.

Knowledge of atomic binding: lonic bond, covalent bond, metallic bond, Van
der Waals forces:

Students will recognize and understand the crystallography, atomic binding, bond
formation, and defects. Learning the role of energy minimization in bond formation,
and the physical properties of ionic compounds. Understanding the relationship
between metallic bonding strength and properties like hardness and melting points.
Students get knowledge about the different types of Van der Waals forces and their
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impact on the behavior of molecules.
Knowledge of crystal defects, different crystals from an ingot, Crystal
imperfections:

Students will explore the metal imperfections, such as vacancies, interstitials, and
substitutional atoms, and their effects on hardness, ductility, and strength. Get
knowledge about defects, such as point defects, which can affect electrical
conductivity, carrier mobility, and the behavior of p-n junctions. Learning about
defects formations during crystal growth, solidification, and plastic deformation,
and how could be controlled or reduced through processes like annealing,
quenching, or crystal purification.

Knowledge of Solidification: different crystals form in an ingot:

Students will understand solidification processes involve the formation of nucleated
and crystallized materials, with the difference between homogeneous and
heterogeneous nucleation. Get knowledge about cooling rates and its effects on
grain size and structure. Learning how the solidification affects the microstructure
and mechanical properties of the material. Recognize different types of crystal
imperfections, such as point defects, line defects, and planar defects, and how can
affect the properties of the ingot.

Knowledge of Mechanical properties, hardness, Brinell hardness, Vickers hardness,
and Rockwell hardness:

Students will understand mechanical properties like strength, ductility, toughness,
elasticity, and plasticity. They will learn metal hardness tests like Brinell, Vickers,
and Rockwell, and develop skills for quality control, material selection, and failure
analysis. They will recognize solidification processes and properties in engineering
and manufacturing.

Knowledge of Cooling curves for metals and alloys and the solubility of metals
in each other’s:

Students will learn about the transition of metals and alloys from liquid to solid
during cooling, distinguishing between pure and alloys. They will understand
cooling curves, eutectic points, and their impact on microstructure. They will
understand the application of cooling curves in heat treatment, industrial processes,
and quality control. They will also understand the role of partially soluble metal
systems in alloy development.

Knowledge of Iron making and Steel making:

Students will learn about raw materials used in iron making, their roles in the blast
furnace process, chemical reactions, thermodynamics, and emissions. They will also
understand cost factors, economic challenges, and conversion of pig iron and scrap
into steel. They will learn about alloying elements, innovations, sustainable
practices, and advancements in iron and steel production technologies. They will
gain a strong foundation in metallurgical engineering and technical aspects.
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Knowledge of thermal equilibrium diagram for Iron-lron carbide:

Students will learn about iron transformation through phases like ferrite, austenite,
cementite, and pearlite at different temperatures and carbon concentrations. They
will understand equilibrium phases and critical points like the eutectoid and eutectic
reactions. They will predict the microstructure of iron-carbon alloys at different
cooling rates and carbon content. They will understand Pearlitic, Bainitic, and
Martensitic structures based on cooling rates and temperatures. Mastering the Fe-
FesC diagram will help students make informed decisions in material selection,
processing, and applications in fields like automotive, construction, and
manufacturing.

Knowledge of steel types:

Students will learn about steel's chemical composition, properties like tensile
strength, ductility, hardness, and corrosion resistance, and their applications. They
will understand low, medium, and high-carbon steels, alloying elements, and high
hardness steels. They also will explore steels used in construction, automotive,
aerospace, and manufacturing industries.

Knowledge of Impurities (alloying elements ) in steel:

Students will learn the impact of various elements on steel's mechanical and
physical properties. They will get knowledge about how elements like carbon,
manganese, and chromium enhance steel's strength, hardness, and wear resistance.
They will be able to discuss how these elements improve ductility and toughness,
enhance corrosion resistance, and affect the formation of martensite. In addition,
they will be able to discuss how impurities like sulfur and phosphorus can lead to
brittleness. They will recognize how alloying elements influence steel's phase
transformations, heat treatment processes, thermal conductivity, electrical
conductivity, and recycling processes. They will get a comprehensive understanding
of alloyed and impure steels, enhancing engineering design and processing.

Knowledge of Cast Iron, and types of cast Iron:

Students should understand cast iron's chemical composition, including its high
carbon content and alloying elements. They should also understand different types
of cast iron, their properties, and their applications in industry. The students will
also understand how cast iron behaves under different stresses and temperatures,
and common failure modes. This knowledge helps in selecting the right material for
engineering and industrial applications.

Knowledge of heat treatments and surface hardening of steel:

Students should understand heat treatments of steel, such as annealing, normalizing,
and quenching, to enhance performance in various industries. They should also
understand how these treatments alter steel's microstructure, critical transformation
temperatures, and alloying elements' impact. They will get knowledge about how
surface hardening increases steel resistance, wear, and abrasion resistance, offering
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economic benefits and optimizing processes.

Indicative
Contents

Aal Y1 @y giall

Indicative content includes the following.

1. Metals:
Ferrous Metals: Iron, Carbon, Manganese, Chromium, Nickel, Molybdenum, etc.
Non-Ferrous Metals: Aluminum, Copper, Zinc, Lead, Tin, Titanium, etc.

2. Polymers (Plastics):

e Polyethylene: Ethylene monomer units

e Polypropylene: Propylene monomer units

e Polyvinyl Chloride (PVC): Vinyl Chloride monomer units

e Polystyrene: Styrene monomer units

e Polyethylene Terephthalate (PET): Ethylene Glycol, Terephthalic Acid

3. Ceramics:

e Traditional Ceramics: Clay, Feldspar, Silica, Alumina
e Advanced Ceramics: Zirconia, Silicon Carbide, Aluminum Nitride,
Boron Nitride

4. Composites:

e Fiber Reinforced Composites: Glass fibers, Carbon fibers, Aramid fibers
e Matrix Materials: Epoxy resins, Polyester resins, Thermoplastics

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

Learning and Teaching Strategies
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a5 ol il i

Strategies

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

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

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

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

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

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

Guest Speakers and Industrial Visits: Invite industry professionals, researchers,
or experts in materials engineering to give guest lectures or organize industrial
visits. This exposes students to real-world applications, current research trends,
and industry practices, providing valuable insights and networking opportunities.

Formative Assessment: Incorporate formative assessment methods such as
quizzes, concept maps, or short assignments to gauge students' understanding of
engineering materials throughout the learning process. This helps identify areas
of improvement and allows for timely feedback and clarification.

Scaffolded Learning: Break down complex concepts into smaller, more
manageable units and provide scaffolding to support students' learning
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forward.

progression. Start with foundational knowledge and gradually build up to more
advanced topics, ensuring students grasp fundamental principles before moving

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

and identify areas of

Student Workload (SWL)

Structured SWL (h/sem) Structured SWL (h/w)
93 6
Juail) oA Ul piiall sl jal) Jeal L saud Allall aliiiall ol 5l Jas)
Unstructured SWL (h/sem) Unstructured SWL (h/w)
82 5
Jeadll I lUall alaiill e ol ) Jaal) L sansd Calllall L)yt ash jall Jasl)
Total SWL (h/sem)
175
Jasdll & allall S sl jall el
Module Evaluation
A ol 300l s
. Weight Relevant Learning
Time/Number (Marks) Week Due Outcome
Quizzes 3 5% (15) 4,6,and 8 LO #3,#5 and #7
Formative | Assignments 2 5% (10) 3,and 5 LO #2 and #4
assessment | projects / Lab. 10 1% (10) Continuous | All
Report 1 5% (5) 6 Lo #8
. LO #1, #2 #3 #4,#5, #6
Summative | Midterm Exam 2hr 10% (10) 7 and #7
assessment
Final Exam 3hr 50% (50) 16 All
100% (100
Total assessment Marks)
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Delivery Plan (Weekly Syllabus)
b e s Zlgidll

Material Covered

Introduction to engineering materials

Types of engineering materials

Week 1
Properties of engineering materials
Crystalline structure and non-crystalline structure
Week 2 Atom binding: lonic bond, covalent bond, metallic bond, VVan der Waals forces
Week 3 Crystal defects, different crystals from an ingot, crystal imperfections
Week 4 Solidification: different crystals form in an ingot
Week 5 Mechanical properties, hardness, Brinell hardness
Week 6 Vickers hardness, and Rockwell hardness

Week 7 Cooling curves for metals and alloys

Week 8 Solid solution, two metals completely soluble in each other in solid state,

Two metals completely insoluble in each other in solid state,

Week 9 Two metals partially soluble in each other in solid state,

Week 10 Iron making. steel making

Week 11 Thermal equilibrium diagram for Iron-Iron carbide, types of steel

Week 12 Impurities in steel

Week 13 Cast Iron, types of cast Iron

Week 14 Heat treatments of steel

Week 15 Surface hardening of steel

Week 16 Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)
il e sl zlgdll

Material Covered
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Week 1 Lab 1: Introduction to Mechanical Tests.

Week 2 Lab 2: Specimen Preparation For Microscopic Examination.

Week 3 | Lab 3: Microscopic Examination of Different Types of Steel.

Week 4 Lab 4: Heat Treatments of Steel.

Week 5 | Lab 5 Surface Hardening of Steel.

Week 6 Lab 6: Microstructure Examination of Stainless Steel .

Week 7 Lab 7: Microstructure Examination of Cast Iron.

Week 8 | Lab 8: Thermal Equilibrium Diagrams of Two Metals Completely Soluble in Each Other in Liquid States.

Week 9 | Lab 9: Impact Test.

Week 10 | Lab 10: Fatigue Test.

Learning and Teaching Resources

w)ﬁ]\} (»Jzﬂ\ JJLAAA

Text

Available in the Library?

Required Texts

"Materials Science and Engineering: An
Introduction” by William D. Callister Jr. and David
G. Rethwisch.

Yes

Recommended
Texts

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

"Mechanical Metallurgy" by George E. Dieter.

"Fundamentals of Materials Science and
Engineering” by William D. Callister Jr. and David
G. Rethwisch.

"Engineering Materials 1: An Introduction to
Properties, Applications, and Design" by Michael F.
Ashby and David R. H. Jones.

No

Websites

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 materials research.

American Ceramic Society (ACerS) - The ACerS website (www.ceramics.org)
focuses specifically on ceramic materials. It provides access to journals, conferences,

%94



http://www.mrs.org/
http://www.ceramics.org/

ol Cdly Jladl eadaill 819 - Blyadl ) gg
adlasdl Aoasl dnelon
(Y1 8)91) (fedatl] hiBndl LS duwdin 3 o9y 9IS
Byl B> YE - - (Aeayd Jgamd Ziled) Olgiee o
el YO = doysl oy S

educational resources, and news related to ceramics and other related materials.

Materials Today - Materials Today (www.materialstoday.com) is an online platform
that covers various aspects of materials science, including news, articles, reviews, and
interviews. It covers a broad range of material classes, such as metals, polymers,
composites, and nanomaterials.

ASM International - ASM International (www.asminternational.org) is an
organization that focuses on the science and engineering of materials. Their website
provides access to technical publications, educational resources, events, and a
knowledge base with information on various materials and their applications.

National Institute of Standards and Technology (NIST) - The NIST website
(www.nist.gov/materials-science-and-engineering)  offers resources related to
materials science and engineering, including research papers, databases, measurement
techniques, and standards. It is a valuable resource for those interested in materials
characterization and properties.

Elsevier =~ Materials Science - Elsevier's Materials Science  website
(www.elsevier.com/physical-sciences/materials-science) provides access to a wide
range of scientific journals and publications in the field of materials science. It covers
topics such as materials synthesis, characterization, properties, and applications.

Grading Scheme

Gila Al alada
Group Grade il E/I arks Definition
Yo
A — Excellent Dbl 90 - 100 | Outstanding Performance
CBBO;(\j/ery las s 80 -89 Above average with some errors
Success Group
C - Good 2 70-79 Sound work with notable errors
(50 - 100)
D - . . . .
L s _
Satisfactory e 60 — 69 Fair but with major shortcomings
E — Sufficient Jsia 50-59 | Work meets minimum criteria
Fail Group FX - Fail (Aalladll 28) il | (45-49) More work required but credit awarded
(0-49) F — Fail il (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
AM 200 Engineering Materials 7 3
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
4 2 93 82
Description

Engineering materials are vital substances used in various engineering applications. They possess specific
physical and chemical properties that make them suitable for specific purposes. These materials can be
classified into metals, ceramics, polymers, composites, and specialized materials.

Metals are versatile with excellent strength, ductility, and conductivity. Steel, aluminum, copper, and
titanium are commonly used metals in engineering. Ceramics are hard, brittle materials with high melting
points. They exhibit resistance to heat, wear, and corrosion. Alumina, silicon carbide, and porcelain are
examples of ceramics.

Polymers, also known as plastics, are lightweight materials with flexibility and corrosion resistance. They
can be easily molded into various shapes. Polyethylene, polystyrene, and PVC are commonly used
polymers. Composites are engineered materials made from different constituent materials, providing
enhanced properties such as high strength and low weight. Fiberglass and carbon fiber reinforced polymers
are examples of composites.

Specialized materials include semiconductors for electronic devices, superconductors for energy
applications, and biomaterials for medical implants. Each material type has unique characteristics and is
selected based on specific engineering requirements.

Overall, understanding engineering materials is essential for selecting the right materials for various
applications and ensuring optimal performance in engineering projects.
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MODULE DESCRIPTION FORM
A Al Balal) Ciua g Eigal

Module Information
@»\Jﬂ\ 33l k_\LAJLLA

Module Title Fluid Mechanics Module Delivery
Module Type Core Theory
Module Code AM 201 [ Lecture
ECTS Credits 7 Lab

X Tutorial
SWL (hr/sem) 175 [ Practical

O Seminar
Module Level 2 Semester of Deliver 3
Administering Department AM College TEMO
Module Leader Mohammed Raad Abdulwahab | e-mail Mohammed.raad@ntu.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification | M.Eng.
Module Tutor e-mail
Peer Reviewer Name e-mail
g‘zte:tiﬁc SOMTITES APIBYEL 23/9/2023 Version Number 1.0

Relation with other Modules
G AY) Al all o sall g 28D

Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

AL8 V) il ginall 5 aladill il 5 Ayl all salall il

Module Objectives 6. To understand the properties of fluids, dimensions and units.

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

Al Hal) zaldl) alaal o
application.
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8. To use important concepts of continuity equation, Bernoulli’s equation and
turbulence, and apply the same to problems.

9. To understand the various flow measuring devices.

10. To understand the classification of flows: Steady, unsteady, uniform, non-
uniform, laminar, turbulent.

Module Learning
Outcomes

Balall alatll s 3
Al Hall

8. Understand how to convert the unit system from British to SI. unit or vice versa.
9. Training the students how to solve the problems associated with fluid mechanics.
10. Measure the fluid flow of liquids by different types of flow meters.

11. Analyze the magnitude of the horizontal and vertical components of the force of
the water on the gate.

12. Determine the reading on the pressure gauge by the different types of
manometers.

13. Draw simple hydraulic and energy gradient lines.

14. Solve the formulas of open channel flow.

Indicative Contents

ali LY il sisal)

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 turbulent flow. Boundary
layer. Velocity profile. Losses in pipes. Frictional losses. Moody’s diagram. Local
losses. Pumps, types. Turbines and the working principle of the turbine.

Part B- Analyze characteristics of a particular flow.
Formulate the governing equations and boundary conditions.
Solve these equations analytically in simple cases.

Revision problem classes and quiz [6 hrs]

Learning and Teaching Strategies

a5 alal) i) i

Strategies
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The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and
expanding their critical thinking skills. This will be achieved through classes,
interactive tutorials and by considering types of simple experiments involving
some sampling activities that are interesting to the students.

Student Workload (SWL)

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

93 6
Juail) oA Ul piiall sl jal) Jeal L sl dUall aliiiall ol 5l Jasl)
Unstructured SWL (h/sem) Unstructured SWL (h/w)

82 5
Jeaill A llall plsiiall e s 52l) Jaal L sand allall alaiiall yue a5l Jaal
Total SWL (h/sem)

175
Jaml) D3 Il ISl 5l sl
Module Evaluation
) ) 5alall ayis
. Weight Relevant Learning
Time/Number (Marks) Week Due Outcome
Quizzes 3 9 3,5,and 10 LO #1, #2 and #5
Formative Assignments 5 15 2,4,6,9,and 12 | LO #3, #4, #6 and #7
assessment [ projects / Lab. 6 12 Continuous All
Seminar 1 4
Summative | Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment  ['Fina| Exam 3hr 50% (50) 16 All
100% (100

Total assessment Marks)

Delivery Plan (Weekly Syllabus)
bl e s Zlgidll
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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)
DAl e ) el

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.
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Learning and Teaching Resources

Text Available in the Library?
Required Texts FLUID MECHANICS Yes
4- ATEXTBOOK OF FLUID MECHANICS AND
Recommended HYDRAULIC MACHINES BY RAJPUT.
Texts 5- Fluid Mechanics by Yunus A. Cengel, John M. No
Cimbala.
6- fluid mechanics frank_m. white 4th ed.
Websites https://www.youtube.com/watch?v=jjgGoWfPKUY &t=43s
Grading Scheme
Gila Al alada
Group Grade il Marks Definition
%
A - Excellent Jhial 90 - 100 | Outstanding Performance
GBO;);/ery las 2 80 -89 Above average with some errors
Success Group
C - Good L 70-79 Sound work with notable errors
(50 - 100)
D - . . . .
BN -
Satisfactory $a 60 - 69 Fair but with major shortcomings
E - Sufficient Jsie 50 -59 Work meets minimum criteria
Fail Group FX — Fail (Aadball 28) ol | (45-49) More work required but credit awarded
(0-49) F — Fail l (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
AM 201 Fluid Mechanics 7 3
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
4 2 93 82
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.

MODULE DESCRIPTION FORM
) Al Balal) Ciua g Eigal

Module Information

Z_H\)ﬂ\ salll k_\LA}la.A

Module Title Mechanical Drawing Module Delivery
Module Type Core O Theory
ECTS Credits 7 X Lab
O Tutorial
O Seminar
Module Level 2 Semester of Delivery 3
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Administering Department AM College TEMO
Module Leader Abd alrahman sami e-mail abd.s.akeel@ntu.edu.iq
Module Leader’s Acad. Title Asst. Lecturer Module Leader’s Qualification | M.Sc.
Module Tutor e-mail
Peer Reviewer Name e-mail
%‘;te:tiﬁc SISO 23/9/2023 Version Number | 1.0
Relation with other Modules
6 AY) Lpusl ) 3l sall pe 28Dl
Prerequisite module None Semester
Co-requisites module None Semester
Module Aims, Learning Outcomes and Indicative Contents
4l Y1 by sinall 5 alail) il g Al jall 3alall Calaal
1. to train students: to read the technical drawings through the application of
techniques.
Learn students to read symbols, technical terms, standard specifications.
Omggt?\l,is To understand the basic principle for descriptive geometry..

This course deals with the basic concept of the computer in mechanical drawing.

Al ) B3l Calaa| To be able to communicate with manufacturers of mechanical systems.

o o~ w N

To understand standard specifications, draw simple and complex assembly
drawings.

7. To be able to communicate with other mechanical engineering professionals
regardless of their spoken language.

Capability to use AutoCAD for 3-D representations.
el e the ability to make a 3D drawing from scratch,
Outcomes

make manufacturing drawings with all annotations and
. S create presentation-ready

salall elad\ L_ﬁA)A.A

Al details using 3D models.

o o &~ w bdhoE

Enables the students to learn the techniques and standard practices of technical
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graphics.
7. renderings with custom materials

8. Represent mechanical components in multi view orthographic representation

Indicative
Contents

agala Y il sindl)

Indicative content includes the following.

Introduction To AutoCAD 3D

e Introduction

e Understanding and navigation in 3d workspace
e Using view control and view cube

e Using visual styles

e Working with model space viewports

3D SOLID MODELING

e Creating Solid primitives
e Extrude command

e Presspull command

e Revolve command

e Sweep command

e Loft Command

SOLID EDITING

e Fillet and Chamfer edge

e Shell Command

e Slice Command

e Interfere command

e extract edges and Copy edges

e Extrude, Taper and Move Face

e Copy, Offset, Delete and color Face

e 3D mirror command

e 3D array command

e Convert to surface, solid and thicken command

VISUALIZING SOLIDS

e Understanding User coordinate system (UCS)
e Move, rotate and Scale object using gizmo

e Align objects

e Visualizing solid with sectional planes

e Creating 2D/3D Blocks with generate section
e Creating 2D layout views from 3D drawing

e Creating detail and sectional view

104




ol Cdly Jladl eadaill 819 - Blyadl ) gg
idlesd! duail! dnslse
(Y1 8)91) (fedatl] hiBndl LS duwdin 3 o9y 9IS
Byl B> YE - - (Aeayd Jgamd Ziled) Olgiee o
el YO = doysl oy S

e Annotating layout views

SURFACE MODELING

e Making surface using Extrude, Revolve, Sweep and Loft
e Planar and Network command
e Surface trim, Untrim and Extend command

RENDERING AND PRESENTATION

e Applying materials to 3D solids

e Customizing material properties

e Placing Cameras and making views

e Adding interior Lights and making quick Rendering
e Creating and saving renderings as image file

Learning and Teaching Strategies

a5 el Cilyn il i

Type something like: The major approach used to offer this module will be to

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

Student Workload (SWL)
Lo sal Y0 3 e callall ol jall Jaal)

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

63 4
Joadll P& lUall adatiall ol jall Jasl) Le sand (alldall pliiall ol jall Jaall
Unstructured SWL (h/sem) Unstructured SWL (h/w)

112 7
daadll oA alldall alaiial) yie o) ) Jaal) e sl Gl aliindd) jee ol jall Jaall
Total SWL (h/sem)

175

Jeaadl) A Ul Sl 5l Jaal)

Module Evaluation

3...?.»\ JJJ\ salall ?~'~‘~'~‘53
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(& w}

H

nuLmn]l uunulml;ll

Time/Number (\I/\V/Izlglilsg Week Due (F;ilte(;:)amnz Learning
Quizzes 3 10% (10) 3,6and 12 LO #1, #2, #4, #6
Formative Assignments 5 10% (10) | 2,5,9,11and 14 | LO #3, #5, #7,and #8
assessment [ projects / Lab. 14 20% (20) Continuous | All
Report
Summative | Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment [ Final Exam 3hr 50% (50) 16 All
100%
Total assessment (100
Marks)

Delivery Plan (Weekly Syllabus)
bl e s zlgiall

Material Covered

Week 1 Introduction to AutoCAD 3D
Week 2,3,4 | 3d Solid Modeling .
Week 5,6,7 | Solid Editing
Week 8,9,10 | Visualizing Solids
Week 11,12 | Surface Modeling

Week 13,14,15

Rendering and Presentation

Week 16

Preparatory Week Before The Final Exam

Delivery Plan (Weekly Lab. Syllabus)
Diaal e sa) zlgidl)

Material Covered

Learning and Teaching Resources

w‘)ﬂ\} e&aﬂ\ JJL.AA

Text

Available in the Library?
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k. I. Narayana p. kannaiah k. venketa reddy
Required Texts Yes
mechanical engineering.

Recommended Up.and.Running.with.AutoCAD o
Texts .2012.2D.and.3D.Drawing.and.Modeling y
Websites https://learnengineering.in/mechanical-drawing-books/
Grading Scheme
el ki
Group Grade el Marks Definition
%
A — Excellent Jhsial 90 - 100 | Outstanding Performance
GBO;)C\j/ery las s 80 -89 Above average with some errors
Success Group
C - Good L 70-79 Sound work with notable errors
(50 - 100)
D- . . . .
BN -
Satisfactory $a 60 - 69 Fair but with major shortcomings
E — Sufficient Jsa 50 - 59 Work meets minimum criteria
Fail Group FX - Fail (Aadleall 28) 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
AM 202 Mechanical Drawing 7 3
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
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0 4 63 112

Description

The course on Mechanical Drafting provides comprehensive training on various aspects of drafting and design in
mechanical engineering. It covers topics such as the use of AutoCAD 3D system for mechanical drafting. The
course includes practical examples and exercises that allow students to gain hands-on experience in drawing each
component. By completing this course, students can enhance their knowledge and skills in mechanical
engineering drafting, enabling them to create accurate and detailed drawings for various mechanical components
and systems.

MODULE DESCRIPTION FORM
Ll ) Balall Ciua g 3 gad

Module Information

@u\).ﬂ\ saldll &_ILAJXM

Module Title Strength of Materials Module Delivery
Module Type Core Theory
Module Code AM 203 O Lecture
ECTS Credits 9 Lab

X Tutorial
SWL (hr/sem) 225 O Practical

O Seminar
Module Level 2 Semester of Delivery 4
Administering Department AM College TEMO
Module Leader Hussein Mohammed Ali e-mail alabadi.hussein@ntu.edu.iq
Module Leader’s Acad. Title Professor Module Leader’s Qualification | Ph.D.
Module Tutor e-mail
Peer Reviewer Name e-mail
Scientific Committee Approval 23/9/2023 Version Number | 1.0

Date
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Relation with other Modules

DAY Al all ) sall pe 28D

Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

a5 )Y il ginall 5 aledll =il 5 Al all 5ol Calaa

Module Objectives

Haud Al salal) Calaal

1) To know different types of the stresses which may subjected to the mechanical
elements and their expected effects such as strain.

2) To study the shear forces and bending moment diagrams with essential stresses

Module Learning
Outcomes

salall alal) il jae
Ayl

Students who successfully complete this course will have demonstrated an ability to:

1. Understand the concepts of stress and strain at a point as well as the stress-strain
relationships for homogenous, isotropic materials.

2. Calculate the stresses and strains in axially-loaded members, circular torsion
members, and members subject to flexural loadings.

3. Calculate the stresses and strains associated with thin-wall spherical and cylindrical
pressure vessels.

4. Determine the stresses and strains in members subjected to combined loading and
apply the theories of failure for static loading.

5. Determine and illustrate principal stresses, maximum shearing stress, and the stresses
acting on a structural member.

6. Determine the deflections and rotations produced by the three fundamental types of
loads: axial, torsional, and flexural.

7. Analyze slender, long columns subjected to axial loads.

8. Design simple bars, beams, and circular shafts for allowable stresses and loads.

Indicative Contents

Lal LY il sisal)

1. Introduction to Strength of Materials A. Definition and Importance of Strength of
Materials B. Historical Background C. Applications of Strength of Materials

2. Stress and Strain A. Basic Definitions B. Types of Stresses C. Types of Strains D.
Hooke's Law
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3. Axial Loading A. Normal Stress and Strain B. Deformation of Axially Loaded
Members C. Stress-Strain Diagrams D. Elastic and Plastic Deformation E. Factor of
Safety

4. Torsion A. Torque and Torsional Shear Stress B. Polar Moment of Inertia C.
Torsional Deformation D. Power Transmission in Shafts

5. Bending

Learning and Teaching Strategies

aslail] 5 alail) 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 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)
Structured SWL (h/sem) Structured SWL (h/w)
108 ) (108/15) =7
Jeaaill JMa lUall pliiiall ol 5l Jesd) L sand (lUall aliiiall ol 5l Jes)

Unstructured SWL (h/sem)
il I lall alsiil) e ol ) Jaal)

Unstructured SWL (h/w)

67 Ll aliial) ye ol ) Sl (67/15) =4
L ol

Total SWL (h/sem)

Juadll I8 Ll Sl 5l Jasl

225

Module Evaluation

) ) salall s
. Weight Relevant Learning
Time/Number (Marks) Week Due Outcome
Formative | Quizzes 5 10% (10) | 3,6,11,13and 15 | LO #1, #3, #5, #6and #7
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assessment | Assignments 3 10% (10) 4,7 and 14 LO #2, #4 and #8
Projects / Lab. 10 20% (20) Continuous All
Report 1 5%(5)
Summative | Midterm Exam 2hr 10% (10) 7 LO#1-#4
assessment | Fina| Exam 3hr 50% (50) 16 All
Total assessment 10&?&? 0

Delivery Plan (Weekly Syllabus)

GBI o sl zlgiall
Material Covered
Week 1 Simple stress
Week 2 Shearing stress, Bearing stress
Week 3 Thin wall cylinders
Week 4 Simple strain, stress-strain diagram, Hook’s law
Week 5 Thermal stress
Week 6 Welded connection
Week 7 Riveted joints
Week 8 Torsion
Week 9 Spring
Week 10 Shear and moment in Beam
Week 11 Beam deflection
Week 12 Deflection cantilever Beam
Week 13 Deflection of simply supported Beam
Week 14 Combined stresses
Week 15 Stress at a point /Mohr circle
Week 16 Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)
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Material Covered

Week 1 Lab 1:Introduction to Strength of materials

Week 2 Lab 2:

Brinell Hardness Test

Week 3 Lab 3:

Rockwell Hardness Test

Week 4 Lab 4:

Vickers Hardness Test

Week 5 Lab 5:

Tensile Test

Week 6 Lab 6:

Compression Test

Week 7 Lab 7:

Torsion Test

Week 8 Lab 8:

Creep Test

Week 9 Lab 9:

Spring Stiffness

Week 10 Lab 10: Deflection in Cantilever Beam Test

u.u_.g‘)dﬂb (,L-_”\M JJL»A.A

Learning and Teaching Resources

Text

Available in the Library?

Strength of Materials, Ferdinand L. Singer and Andrew

Required Texts Pytel. Yes
RECUEER Schaum's Outline of Strength of Materials No
Texts
Websites https://www.coursera.org/learn/mechanics-1
Grading Scheme
Gl sl Ll
S Grade i) LIS Definition
%
Success Group A - Excellent Jhial 90 - 100 | Outstanding Performance
(50 - 100) B - Very RENRIEN 80 -89 Above average with some errors
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Good
C - Good 2 70-79 Sound work with notable errors
S[;t;sfactory Lo s 60 - 69 Fair but with major shortcomings
E - Sufficient e 50 -59 Work meets minimum criteria
Fail Group FX - Fail (Aadleal) 28) ol | (45-49) | More work required but credit awarded
(0-49) F — Fail cl (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
AM 203 Strength of Materials 9 4
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
4 2 93 82
Description

The field of strength of materials, also known as mechanics of materials, focuses on analyzing the stresses and
strains experienced by structural components like beams, columns, and shafts. Engineers use different
techniques to determine how these structures will respond to loads and potential failure modes. This analysis
takes into consideration material properties, including yield strength, ultimate strength, Young's modulus, and
Poisson's ratio. By understanding these properties, engineers can predict the behavior of a structure and design it
to withstand the expected forces and stresses. Strength of materials is essential in ensuring the structural integrity
and safety of engineering projects.

MODULE DESCRIPTION FORM
Al ) Balall Ciua g 73 gad

Module Information

‘\_l.ux“).ﬂ‘ 3alall uu}h.q
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Module Title Engineering Mechanics/ Dynamics Module Delivery
Module Type Core X Theory
Module Code AM 204 [ Lecture
ECTS Credits 9 O Lab

Tutorial
SWL (hr/sem) 225 O Practical

O Seminar
Module Level 2 Semester of Delivery 4
Administering Department AM College | TEMO
Module Leader Abd alrahman sami e-mail abd.s.akeel@ntu.edu.iq
Module Leader’s Acad. Title Assist. lecturer | Module Leader’s Qualification MASTER
Module Tutor e-mail
Peer Reviewer Name e-mail
%ﬂf:“ﬁc SMTILES A 23/9/2023 | Version Number 1.0

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 )Y by sinall 5 alaill il g Al jall 3alall Calaa]

Module
Objectives

Jau) all saldll Calaal

1.

Module Objectives for Engineering Mechanics/Dynamics:

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

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

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

results, and solutions of dynamic problems.

Module
Learning
Outcomes

Balall Jladl) il jae
Lyl

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.

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

Aol , Y il sisal)

Indicative Contents for Engineering Mechanics/Dynamics:

1. Kinematics of Particles

Position, velocity, and acceleration

Rectilinear and curvilinear motion

Projectile motion

Tangential and normal components of acceleration

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

Rotation and angular displacement
Angular velocity and acceleration
Fixed axis rotation

General plane motion

4. Kinetics of Rigid Bodies

e Moment of inertia

e Parallel-axis theorem

e Angular momentum and torque

e Equations of motion for rigid bodies
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e Applications of rigid body kinetics
5. Work and Energy

e Work done by a force

e Kinetic energy and potential energy

e Principle of work and energy

e Power and efficiency

e Conservative and non-conservative forces

6. Impulse and Momentum

e Linear momentum and impulse

e Conservation of linear momentum
e Impulse-momentum principle

e Impact and collision

e Applications of momentum

Note: The indicative contents provided above give an overview of the topics typically covered
in an Engineering Mechanics/Dynamics course. The actual contents may vary depending on the
specific curriculum and academic institution.

Learning and Teaching Strategies

a5 el iln il i

The main strategy that will be adopted in delivering this module is to encourage students’
participation in the exercises, while at the same time refining and expanding their critical
Strategies 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) Structured SWL (h/w)
63 4
Jadll P& lUall alaiiall ol Al Jaal) Le saud alldall alaiiall  ual all Jaall
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Unstructured SWL (h/sem) Unstructured SWL (h/w)
112 7
daadll J3a llall alaiiall ye sl jall Jaal) Lo sand Ul alaiiall yie asl ol Jaal)
Total SWL (h/sem)
225
Juail) M Ll KU ) 5l Jaal
Module Evaluation
) ) salall s
. Weight Relevant Learning
Time/Number (Marks) Week Due Outcome
Quizzes 5 15% (15) | 2,4,9,11and 13 | LO #1, #3 #8,#9 and #10,
. LO #2, #4, #5, #7, #9 , and
Formative | Assignments 6 15% (15) | 3,5,7,8,10 and 15 411
assessment
Projects / Lab.
Report 1 10% (10) 15 LO #6, #12,#13 and #14
Summative | Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment | Fina| Exam 3hr 50% (50) 16 All
100%
Total assessment (100
Marks)
Delivery Plan (Weekly Syllabus) Course 1
bl e sl zledll
Material Covered
Introduction to Engineering Mechanics/Dynamics
Week 1-2 e Overview of Engineering Mechanics/Dynamics
e Fundamental concepts and principles
e Unit conversions
Week 3-4 o Kln?r_natlcs of I_Dartlcles _
e Position, velocity, and acceleration
Week 5-6 Rectilinear motion
Week 7 Curvilinear motion
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Week 8 Tangential and normal components of acceleration

Week 9-11 Projectile motion

e Kinetics of Particles
Week 12-14 e Newton's laws of motion
e Force, mass, and acceleration

Week 15 Application of Newton's laws to particles

Learning and Teaching Resources

u..g)dﬂ\} (»Jzﬂ\ JJLAAA

Available in the

Text Library?

ENGINEERING MECHANICS, STATICS AND
DYNAMICS yes

TWELFTH EDITION R. C. HIBBELER

Required Texts

Theory and Problems of Engineering Mechanics

Recommended

Texts Statics and Dynamics/ Fifth Edition, Shaum's No
Outline

Websites

Grading Scheme

Group Grade il Marks | befinition
%
A - Excellent kil 90 - 100 | Qutstanding Performance
B - Very .
\ -

Success Group | Good A s 80 -89 Above average with some errors
(50 - 100) C - Good 2 70-79 Sound work with notable errors

D . Lo g 60 - 69 Fair but with major shortcomings

Satisfactory
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E - Sufficient J e 50 - 59 Work meets minimum criteria
. . . More work required but credit
_ Aalleal) ad) ol -
Fail Group FX - Fail (s ¥) ol | (45-49) 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.

Code Course/Module Title ECTS Semester
AM 201 Eng. Mechanics/ 7 4
Dynamics 1
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
2 2 63 112

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
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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.

MODULE DESCRIPTION FORM
Ll ) Balall Ciua g 73 gad

Module Information
Lol 30l e slae
Computer Applications 1
Module Title Module Delivery
(MATLAB)

Module Type core Theory
Module Code AM205 [ Lecture
ECTS Credits 7 Lab

O Tutorial
SWL (hr/sem) 175 O Practical

O Seminar
Module Level 2 Semester of Deliver 4
ADder;;r:Fitsr']cqeerri];\g AM College TEMO
Module Leader | Ayman Sabah Rashad e-mail | Aymansabah@ntu.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification | Ph.D
Module Tutor e-mail
Peer Reviewer Name e-mail
Scientific Committee Approval 23/9/2023 Version Number 1.0
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Date

Relation with other Modules

DAY Al all o sall pe 28D

Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

A8 )Yl ginall 5 el =il 5 dpuad all salall Cilaal

Module
Objectives

BaudHal) salal) alaal

7.
8.
9.

Understanding the MATLAB environment
Being able to do simple calculations using MATLAB

Being able to carry out simple numerical computations and analyses using MATLAB

Module
Learning
Outcomes

salall alal) il jie

After attending the module, the students

are familiar with the MATLAB environment and can perform basic operations, such as
simple programming, importing data and plotting graphics

are able to create and combine variables (scalars, vectors, matrices)

are familiar with basic numerical methods, such as numerical differentiation and
integration integrals, approximate derivatives, and solving linear systems

3l 10. can use MATLAB solver(s) for solving differential equations
11. Use the MATLAB GUI effectively
12. Design simple algorithms to solve problems
13. Know where to find help
7. We will learn how to start MATLAB and will familiarize ourselves with its user
Indicative interface. We will learn how to use MATLAB as a sophisticated calculator. We will
C learn about syntax and semantics. We will see ways in which MATLAB provides help.
ontents : . :
Finally, we will learn how to create plots in MATLAB.
8. The basic unit with which we work in MATLAB is the matrix. We solve problems by
dls Y Al gisgll manipulating matrices, and operators are the primary means by which we manipulate

them. We will learn how to define matrices, extract parts of them and combine them to
form new matrices. We will learn how to use operators to add, subtract, multiply, and
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10.

11.

12.

13.

14.

divide matrices, and we will learn that there are several different types of multiplication
and division. Finally, we will learn MATLAB’s rules for determining the order in
which operators are carried out when more than one of them appear in the same
expression.

Functions let us break up complex problems into smaller, more manageable parts. We
will learn how functions let us create reusable software components that can be applied
in many different programs. We will learn how the environment inside a function is
separated from the outside via a well-defined interface through which it communicates
with that outside world. We will learn how to define a function to allow input to it
when it initiates its execution and output from it when it is done.

MATLAB has useful built-in functions and we will explore many of them in this
section. We will learn about polymorphism and how MATLAB exploits it to change a
function's behavior on the basis of the number and type of its inputs. Because random
numbers play an important role in computer programming, we will learn how to use the
MATLAB random number generator. We will learn how to get input from the
keyboard, how to print to the Command Window, and how to plot graphs in a Figure
window. Finally, we will learn how to find programming errors with the help of the
debugger.

Selection is the means by which MATLAB makes decisions about the order in which it
executes its statements. We will learn how to use the if-statement, which is the most
important method of selection. We will learn how to use relational operators and
logical operators. We will learn how to write polymorphic functions and how to make
functions resistant to error.

Loops give computers their power. We will learn how to use both of MATLAB's loop
constructs: the for-loop and the while-loop. We will learn how the break-statement
works, and we will use nested loops. We will learn how to make loops more efficient.
We will learn about logical indexing and will see how to use it to produce implicit
loops that are efficient and easy for a user to understand.

Computers operate on bits, but humans think in terms of numbers, words, and other
types of data. Like any good language, MATLAB organizes bits into convenient data
types. We will study those types in this section. We will learn that there are ten types of
numbers and that there are conversion functions to change one type into another. We
will learn much more about strings and how the characters in them are encoded as
numbers. We will learn how to produce heterogeneous collections of data via structures
and cells, and we will learn how to store points in time and time durations.

Files are named areas in permanent memory for storing data that can be used as input
or output to MATLAB and to other programs. We will be introduced to MATLAB’s
most important methods for reading and writing files. We will learn how to create, read
from, and write into MAT-files, Excel files, text files, and binary files. We will learn
how to navigate among folders with MATLAB commands.
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Learning and Teaching Strategies

a5 Ll ilyn il i

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)

Structured SWL (h/sem) Structured SWL (h/w)
78 5
Jadl) A llall Alaig) A Jeall Le sand calldall alial) A Jesll
Unstructured SWL (h/sem) Unstructured SWL (h/w)
72 5
daadll A llall alatiall pe ol pall Jaal) Lo sal calldall aliiall yue gl al) Jaal)
Total SWL (h/sem)
150
Jaml) JDa Il ISl 5l sl
Module Evaluation
Al Hal) 3alal) sl
. Weight Relevant Learning
Time/Number (Marks) Week Due Outcome
Quizzes 2 5% (10) 3,8and 12 LO #1, #2,#4,#5 and #6
Formative Assignments 2 5% (10) 2,510 and 14 | LO #1, #3,#5 and #7
assessment [ projects / Lab. 10 15% (15) | Continuous | All
Report 1 5% (5)
Summative | Midterm Exam 2hr 10% (10) 7 LO #1 - #3
assessment  ['Fina| Exam 3hr 50% (50) 16 All
100% (100
Total assessment Marks)
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Delivery Plan (Weekly Syllabus)

kil e s zlgial
Material Covered

Week 1 Introduction to MATLAB
Week 2 The MATLAB environment

Week 3 &4 | Matrices and operators

Week 5&6 Functions

Week 7& 8& 9 | Programmer’s toolbox
Week 10&11 | If statement

Week 12 Loops
Week 13 Data type
Week 14 File input/output
Week 15 Preparatory week before the final Exam

Learning and Teaching Resources

u.u,j)ﬂb (J,_”\S\ JJL.A.A

Text Available in the Library?
MATLAB documentation
Required Texts No
https://www.mathworks.com/help/MATLAB/
Recommended . L
Texts Introduction to MATLAB for Engineering Students No
Websites https://www.mathworks.com/products/MATLAB.html
Grading Scheme
Gila Al g
Group Grade sl DA s Definition
Yo
Success Group A - Excellent Jbial 90 - 100 | Outstanding Performance
(50 - 100) B - Very RENRIEN 80 -89 Above average with some errors
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Good
C - Good 2 70-79 Sound work with notable errors
S[;t;sfactory Lo s 60 - 69 Fair but with major shortcomings
E - Sufficient Jsia 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aadeal) 28) ol | (45-49) | More work required but credit awarded
(0-49) F — Fail cl (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
AM 205 COMPUTER 7 4
PRINCIPLES
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
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1 3 63 112

Description

This course teaches computer programming to those with little to no previous experience. It uses the
programming system and language called MATLAB to do so because it is easy to learn, versatile and
very useful for engineers and other professionals. MATLAB is a special-purpose language that is an
excellent choice for writing moderate-size programs that solve problems involving the manipulation of
numbers. The design of the language makes it possible to write a powerful program in a few lines. The
problems may be relatively complex, while the MATLAB programs that solve them are relatively
simple: relative, that is, to the equivalent program written in a general-purpose language, such as C++ or
Java. As a result, MATLAB is being used in a wide variety of domains from the natural sciences,
through all disciplines of engineering, to finance, and beyond, and it is heavily used in industry. Hence, a
solid background in MATLAB is an indispensable skill in today’s job market. Nevertheless, this course
is not a MATLAB tutorial. It is an introductory programming course that uses MATLAB to illustrate
general concepts in computer science and programming. Students who successfully complete this course
will become familiar with general concepts in computer science, gain an understanding of the general

concepts of programming, and obtain a solid foundation in the use of MATLAB.

MODULE DESCRIPTION FORM
:\_Lu\)ﬂ\ 3Ll L_LA} CJ)A.}

Module Information

Module Title Professional ethics Module Delivery
Module Type Basic Theory
Module Code NTU 204 [ Lecture
ECTS Credits 2 O Laboratory

O Tutorial
SWL (hr/sem) 50 O Practical

O Seminar
Module Level 2 Semester of Deliver 4
Administering Department AM College TEMO
Module Leader Haitham M. Wadullah e-mail Dr.haitham@ntu.edu.iq
Module Leader’s Acad. Title Prof. Dr. Module Leader’s Qualification | PhD
Module Tutor e-mail
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Peer Reviewer Name e-mail
SD(;f:t'ﬁC ST LN 23/9/2023 Version Number 1.0

Relation with other Modules

Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

Module Objectives

Understand the importance of occupational safety: The module aims to provide
students with a comprehensive understanding of the significance of occupational safety
in the workplace. Students will learn about the potential hazards and risks associated
with different industries and the impact they can have on the well-being of employees.

Identify common workplace hazards: Students will learn how to identify and assess
various workplace hazards, including physical, chemical, biological, and ergonomic
hazards. They will gain knowledge about different types of safety hazards that exist in
different work environments and how to recognize them to prevent accidents and
injuries.

Implement safety protocols and practices: The module will equip students with the
knowledge and skills to implement effective safety protocols and practices in the
workplace. They will learn about safety regulations, standards, and best practices, and
understand the importance of following safety guidelines to create a safe working
environment.

Develop risk assessment and management skills: Students will be trained in conducting
risk assessments and developing risk management strategies. They will learn how to
identify potential risks, evaluate their severity and likelihood, and develop appropriate
control measures to mitigate or eliminate those risks.

Module Learning
Outcomes

4. 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.

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

6. Implement safety standards and regulations: Engineering students will be
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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 Contents

Indicative content includes the following.

Part A - Theory

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

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

Revision problem classes [2 hrs]

Part B — Practice

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

Learning and Teaching Strategies

Strategies

5. Familiarize yourself with the subject: Start by understanding the key concepts,
principles, and regulations related to Occupational Safety in the engineering field.
This will provide a foundation for further exploration and learning.

6. Actively engage in practical applications: Apply the theoretical knowledge to real-
world scenarios by analyzing case studies, conducting risk assessments, and
identifying safety measures in engineering projects. This hands-on approach will
help reinforce understanding and develop problem-solving skills.

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

8. 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.
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Student Workload (SWL)

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

32 ; (32/15) = 2
Jeaill & lUall pliiall ol 5l Jesd) Lae sl llall alitiall ol .l Jasl)
Unstructured SWL (h/sem) Unstructured SWL (h/w)

18 ; (18/15) = 1
Jeaill & llall alaiiall e s y2l) Jaal L sand allall alaiiall e a5l Jaal

Total SWL (h/sem)

50
Jusdll & allall S sl jall el
Module Evaluation
Time/Number | Weight (Marks) | Week Due Relevant Learning
Outcome

Quizzes 1 10% (10) 5and 10 LO #2
Formative Assignments 1 10% (10) 2 and 12 LO #3
assessment [ projects / Lab.

Report 2 20% (20) 8and 13 LO#1 and LO #2
Summative | Midterm Exam 1hr. 10% (10) 7 LO #1 - #2
assessment [ Final Exam 2hr. 50% (50) 16 All

100% (100

Total assessment Marks)

Delivery Plan (Weekly Syllabus)

@bl e sl zledl

Material Covered

Week 1 Al ALl A dadia
Week 2 Dbl apdiy Hhlaal) s
Week 3 ALl Aalail g dnaigh 5 el Jilas
Week 4 O Olaza 5 Apaddll Llaall Cilazs
Week 5 deliall daall g duigall daal)
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Week 6 s shall dlaxiu) g 33 Hall Al
Week 7 Aigll 8 el oSN A3l
Week 8 Clanall g YT LDl
Week 9 Lol ay jliie 8 oLl dadlas
Week 10 3 yadl) 3l gall 5 512)
Week 11 Luigll Aadls A Jucal 5l 5 oy il
Week 12 Luigl A La &5 5 Caal gall (5a8as
Week 13 duigh) 8 Al 3 1) Aok
Week 14 ) dugall Adld) A (guda
Week 15 Vgl Al & (guka
Week 16 Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
Material Covered
Week 1 No

Learning and Teaching Resources

Text

Required Texts

oAl 3ol e e Aanl 5 "igal) dauall g Al

A e (5358 Aand) g2 "l 5 oLl 3 digal) Al g Sl
A (sane Al 5 ") 5 Ligal) el 5 DL Y

otandll Uk Aad g3 " LAl 3 1) 5 digal) AaSLudl”

g sradl ) 3 a0 " lalaall (e 448 5l 5 gl ALl
gl G Aldadl 53"y el 5 Aigeall ABLI
O 5 pae a5 "Jalaal) b digall daaall g ASLN

AR Yes

'Y
'Y
V¢

Recommended 6.
Texts

5. "Occupational Safety and Health for
Technologists, Engineers, and Managers" 4awl 5
David L. Goetsch s Eugene R. Pierce.
"Introduction to Occupational Health in Public
Health Practice" 4wl 52 Bernard D. Goldstein
Mary Sue Henifin.
7. "Safety and Health for Engineers" 4 s Roger L.
Brauer.

No
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"Occupational Safety and Health for
Technologists, Engineers, and Managers" ) 5
David L. Goetsch s Eugene R. Pierce.

No Occupational Safety and Health Administration (OSHA): The official website
of OSHA, a government agency responsible for enforcing workplace safety
regulations in the United States. It offers a wealth of resources, guidelines, and
educational materials on various safety topics.

National Institute for Occupational Safety and Health (NIOSH): NIOSH is a U.S.
federal agency focused on conducting research and providing guidance on
occupational safety and health. Their website offers publications, databases,
training materials, and tools related to workplace safety.

Health and Safety Executive (HSE): HSE is the national independent regulator
for workplace health and safety in the United Kingdom. Their website provides
guidance, publications, and tools to help businesses and individuals understand
and comply with health and safety regulations.

Websites 10. Centers for Disease Control and Prevention (CDC): While primarily focused on
public health, the CDC also offers resources and information on occupational
safety and health. Their website provides research, guidelines, and educational
materials on various workplace safety topics.

11. Canadian Centre for Occupational Health and Safety (CCOHS): CCOHS is a
Canadian organization dedicated to promoting occupational health and safety.
Their website offers a wide range of resources, including fact sheets, guidelines,
courses, and databases related to workplace safety.

12. European Agency for Safety and Health at Work (EU-OSHA): EU-OSHA is an
agency of the European Union focused on promoting safety and health in the
workplace. Their website provides information, publications, and tools to help
improve workplace safety across Europe

Grading Scheme
Group Grade gl D/Iarks Definition
Yo
A - Excellent Dlial 90 - 100 | Outstanding Performance
B - Very .
| -
Success Group Good > s 80 -89 | Above average with some errors
(50 - 100) C - Good TS 70-79 | Sound work with notable errors
D- b g 60 - 69 | Fair but with major shortcomings
Satisfactory > ! g
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E - Sufficient J e 50-59 | Work meets minimum criteria
. . " More work required but credit
_ Aalleal) a) ol -
Fail Group FX - Fail (s ) el (45-49) 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.

Code Course/Module Title ECTS Semester
NTU 204 Professional Ethics 2 4
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
2 0 32 18
Description

& Osialll s eladall Cangy cleUadll g cilelivall ayen 8 Cplelall Lpnia g dial Jae 2y a3 50 3 )0 Jlae (4 igall a3
Jaii hlad) sda 4 aSaill g 44651 dadail 5 Claadl i) 2wy pyehaiy Jaall lSe 8 Aldinall hlad) ansiy Jalas ) il 12
3ylaly el 5 i) g A8 g LDl Cile) ) 2y ananai s lalaall anis ¢ hlaall aaad dngal) LSl 8 Al SVl
Laaly o gl a8y s LDl A 3y 3e3 ) Jlaall 138 3 Cpigall 5 elalall Cangy Al dalall julaall 5 Cilay 550 5 o5 ) shall 5 ) sal
1Y) (a8 aalus s ylalaall Alledl) 35101 (e Gl 13 3a doigall Aadlall 2 e (S5 Jlae V) delia s Cpalalall (G digall D)

Jandl Ly 3 Galelall Bala 5 580 5all 5 alall

MODULE DESCRIPTION FORM
A Hal) Balall Coa g 23 g4l

Module Information
Al Hal) salal) il slza

(Y2YY/V /08 (AYOAA /Y o) daall (535 ) ol QLS (o gy 3L

Module Title Crimes of the Former Ba'ath Party Module Delivery
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X Theory
Module Type VOM whs zlgio  VOA ol zlai
o ol S gl o O Lecture

O Lab
Module Code NTU 200
ECTS Credits 2 O Tutorial

[ Practical
SWL (hr/sem) 50 .

0 Seminar
Module Level 2 Semester of Deliver 3
Administering Department AM College TEMO
Module Leader Shaima'a Salim Hameed e-mail Shamaaalobaidy@ntu.edu.iq
Module Leader’s Acad. Title lecturer MOdl.ll.e Le.:ader > M.Tech.

Quialification
Module Tutor e-mail
Peer Reviewer Name e-mail
GG CIIUES AP, 23/9/2024 Version Number 1.0
Date
Relation with other Modules
G AY) Al all o sall pe 28D

Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

L5 )Yl ginall 5 el =il 5 Al all salall il

Module
Objectives

Jan) Al salall Calaal

Gsrdl) ypae QS A dgulid) il a5l dshaid) & )l el agd e Bl (S LV
sl O sl 5 Gl sia Jlae (8 oMl o) Jlaill cul 508 dpaii A

BJ‘).UALJ\ Gilaaiagll ‘_é uw\‘s ad)axll 3287l ROl d)u\ (f Sall a4

Module Learning
Outcomes

Gand) ol ailpnd) g A ) Bl agd ) Y

Candl o L ol il ClSLeY 5 o) jall Jlas ) Y
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Learning and Teaching Strategies

aslail] 5 alal) il ind

Strategies

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

Candll Ca A ailsall (S5 e aa Joall 3 glall UaY) agd YV €
salall ol il i
Al yall
Indicative
Contents Aulin S e se) all Aol Y
Ll 25 ) sea (et il gl 0yl e LY
Gbad) pUaill ilaSlae aad g A 90 231 (e (A 6 Judsill Ay Y
Lala LY @l gl

Student Workload (SWL)

e gaul \OJQW%\}M‘;&\JJ}\M\

Structured SWL (h/sem)

Structured SWL (h/w)
32 2

Gl I U a5l Jan

Lo sand calldall alaiiall ol jall Jaall

Unstructured SWL (h/sem)
Jamil) JMA MUl daiil) e ol Jaal)

18

Unstructured SWL (h/w)

Lo sal calldall aliiall ye gl al) Jaal)

Total SWL (h/sem)

50
Juail) YA Ll KU ) 5l Jaal
Module Evaluation
Al ) 5okl agiis
. Weight Relevant Learning
Time/Number (Marks) Week Due Outcome

Quizzes 5% (10) 4,10 LO#1, #2,
Formative =4 G anments 10% (10) 4and 12 LO #3
assessment

Seminar 10% (1 0) 12 LO#4
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Report 1 10% (1 0) 14 LO #4
Summative Midterm Exam lhr. 10% (10) 7 LO#1 - #2
assessment  'Fina| Exam 2hr. 50% (50) 16 All
100%
Total assessment (100
Marks)
Delivery Plan (Weekly Syllabus)
kil o sl Zlgiall
Material Covered
Yoo A Ulall 480 el dliad) daSaall () 538 (38 5 alaill ) a8 Ao
Week 1
s SUasal 5 3ad 200 jall Cay s
iyl Ll
Yoo A Wlall 480 jal) Ailiall AaSad) () 5il8 55 5 (38 g Caall aUai 200 ja
Week 2
Uil 4l daSaall (e 5 paliall il 5l 3 sall 3l el £ 530
G adl b Jird) alaill Sl )yl 5 La 30 daelaia ) g dgudil] 31 )
Week 3 Al 23 o)
il 23 pall 1 Al a3 jall )
Week 4 doe Lyl Al sl
Week 5 pinall 3 S
Week 6 Cpall (e Sl pUaill (4 ga
38 jal) oyl g8l Sl
Week 7 ) .
Al 23 a5 iV (3 ia S o ) uan
Can) alail 3y Suall g dpulaal) CASLEEY) ) 3 any
Week 8
Canll alail Jlaial¥) 5 o sl oSkl
Week 9 Slall (8 Gl QUail Al 20 jal)
Week 10 ARl jladil g e ladY) 5 o yaldl sl
Week 11 (&85 mall (V) A ) gl 5 Gaall e
Week 12 DoY) Cadas
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e 5 all 5 iV 5 Jaadll (il Cay a3

Week 13 Lelaall yladl &l ja
Week 14 G adl 8 Jixd) AUl 8 (e S5 yall dpelaal) 520V yilie sl
Week 15 aY e ¥ VATV sl Gl el 8 dselaall 82l il e 3 Caviadll

Week 16 Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)
JJ.\MM ‘;c}.wY\ EL@_.\AH

Material Covered

Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

Learning and Teaching Resources

U"‘:’Jﬂ‘} el,_'m ‘)JL;AA

Text Available in the Library?

Required Texts S0 ol all yes
Texts
Recommended Aanlaal) Aiall 8 Co Ll il ja G5 1 B ) S pall

A No
Texts daaial)
Websites Basiall aedl can )l a8 gall

Grading Scheme
Group Grade il (':/’(')arks Definition
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A - Excellent Jhial 90 - 100 | Outstanding Performance

(IEBO;);/ery las 2 80-89 | Above average with some errors
Success Group

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

D - . . . .

DR _

Satisfactory  $ia 60 — 69 Fair but with major shortcomings

E - Sufficient Jsia 50-59 | Work meets minimum criteria
Fail Group FX - Fail (Aadlall 28) 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

NTU 203 Crimes of the Former 2 2
Ba'ath Party

Class (hr/w) Lect/Lab./Prac./Tutor (SSWL (hr/sem (USWL (hr/sem

2 0 32 18

Description

saldl sda (52 (A jall Glaalall (3 G jall & celaia¥ly bl o g all Gl Al e 38 5 L sale: Gl s 30k
@l\dﬁﬁ;ﬂ\eﬁ\e@ﬂlﬁ)_&:\;ﬂ\&&gﬂ\g}eﬂaﬁ\)ﬁujd\ﬂ\wue@Y-~V&6M\LJLJQ(§EJ)LAAQA
Z\A‘BM\‘;&A\JY\e%}sm\)mu.\‘)&j:i\_\&m)ijhﬁuébﬁu“jw‘jé\}wédu\ew‘uLI\QLA.\Sj\‘;L&_U\S

Gia 38 1Y) Lae Uy Lgiiat (Ul (o dad giall aledll Gl iias ) jiall (ailiad aa® Lusiia 13la) 18 ) il Cany g
bl Caa s (s Lt Ja )l e Y 5 Aaliad) aladll i (e (5 gl BaldiY)

MODULE DESCRIPTION FORM
)yl 33l iy 3
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Module Information

W\J.ﬂ\ 3aldll &L\A}L‘A

Module Title Mathematics Module Delivery
Module Type Basic X Theory
ECTS Credits 7 O Lab
O Tutorial
SWL (hr/sem) 175 O Practical
O Seminar
Module Level 2 Semester of Delivery 3
Administering Department AM College TEMO

Module Leader Raid Abdulhadi Abdulgader e-mail raid.alabdullah@ntu.edu.iq

Module Leader’s Acad. Title Assistant Lecher Module Leader’s Qualification | M. Sc.

Module Tutor e-mail
Peer Reviewer Name e-mail
SHETIIE CEMTIUER A 18\9\2024 Version Number 1.0
Date

Relation with other Modules

AV Al )l ) sall g A8

Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

A5 Y il sinall 5 alaill il g Al jall 3alall Calaa]

o Mathematics provides a powerful and universal language. Students are expected to
Module Objectives | se appropriate mathematical language and different forms of representation when

Laasd 5l 5Ll Calaa communicating mathematical ideas, reasoning and findings, both orally and in
writing.

In order to reach the aims of mathematics, students should be able to:
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1. use appropriate mathematical language (notation, symbols and terminology) in
both oral and written explanations.

2. use appropriate forms of mathematical representation to present information.
3. move between different forms of mathematical representation.
4. communicate complete, coherent and concise mathematical lines of reasoning.

5. organizes information using a logical structure.

Module Learning
Outcomes

Aol all 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.

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

il Eagenl 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
aslectl 5 alail) i)y
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)

bw\\oigw%ﬂwwbﬂ\d@\

Structured SWL (h/sem)

63 Structured SWL (h/w) 4
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Juadl) PN Ul il sl jal) Jeal L sand lUall adiiiall ol Jasl)
Unstructured SWL (h/sem) Unstructured SWL (h/w)
112 7
Jeaill JMA Ul alsiiall e s 52l) Joal L saud lUall alaiiall e a5l Joal
Total SWL (h/sem)
175
Jal) A alall IS ) 5 Jaa)
Module Evaluation
:\AM\JJJ\ salall e.\..gsi
. Weight Relevant Learning
Time/Number (Marks) Week Due Outcome
Quizzes 4 5% (20) 5,8,10 and 14 LO #1#2#3 and #4
Formative Assignments 5 2% (10) 2,4,8and 12 LO #1,#2 #3and#4
assessment  ['seminar 1 5%(5) Continuous | All
Report 1 5%(5) 15 3
Summative | Midterm Exam 2hr 10% (10) 7 LO#1 -#2
assessment [ Eina| Exam 3hr 50% (50) 16 All
100% (100
Total assessment Marks)

Delivery Plan (Weekly Syllabus)

bl e s Zlgiall
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

Week 3 Complex numbers — polar form — Euler equation — exponential and roots of complex numbers —
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composite functions — Cauchy-Riemann equation

Week 4 Tow and more variable equations — partial derivative

Week 5 Chain rule for part_ial derivati_ve — gradient and directional derivative — maximum and minimum
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

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

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

Week 13 Matrices: introduction and Basic Operations

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

Week 15 Solution of Differential Equations

Week 16 Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)
sl oo sl el

Material Covered

Week 1 No

Learning and Teaching Resources

u.u:\‘)ﬂ\‘j (‘.\S’_\S\ JJL.A.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)

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

nce=1&isAllowed=y
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Grading Scheme

GilaHall g
Group Grade il g/l arks Definition
Yo
A - Excellent Dlal 90-100 | Qutstanding Performance
B - Very Good las s 80 -89 Above average with some errors
Success Group
C — Good S 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory Lo e 60 - 69 Fair but with major shortcomings
E - Sufficient Jsia 50 - 59 Work meets minimum criteria
Fail Group FX - Fail (Aadleall 28) ol y | (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
TEMO 200 Mathematics 7 3
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
4 0 63 112
Description
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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
¢ identify commonalities and differences between aspects of content
e describe their thinking mathematically
e interpret mathematical information
MODULE DESCRIPTION FORM
:%:u.n\)ﬂ\ salall (&ag CJ}A.\
Module Information
Module Title Electrical and Electronic Engineering Module Delivery
Module Type Basic Theory
ECTS Credits 7 Tutorial
X Lab
SWL (hr/sem) 175
O Seminar
Module Level 2 Semester of Deliver 4
Administering Department AM College TEMO
Safwan Assaf Hamoodi
Module The file (module description form of ) _
Leader electrical and electronic engineering) | &-mail Safwan79azb@ntu.edu.iq
prepared by Prof. Dr. Haitham M.
Wadullah
Module Leader’s Acad. Title Assist. Prof. Module.: -Leafler > M.Sc.
Quialification
Module Tutor Haitham M. Wadullah e-mail Dr.haitham@ntu.edu.iq
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Peer Reviewer Name e-mail
SR Corgr;t:tee Appraval 23/9/2023 Version Number 1.0

Relation with other Modules

Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

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.

Developing practical skills in electrical measurements and testing by using
various instruments and equipment. Students will learn how to accurately
measure electrical parameters, interpret the results, and troubleshoot electrical
systems.

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

Module Learning
Outcomes

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

Proficiency in electrical measurements and testing: Students will develop
expertise in utilizing electrical instruments and equipment for precise
measurements and thorough testing of electrical parameters. They will learn to
interpret measurement outcomes accurately and effectively troubleshoot electrical
systems to identify and rectify faults.

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.
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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:

Indicative Alternating Current Circuits, Circuit Theory, and Analogue Electronics [20 hours]

Contents . .

Control Systems, Renewable Energy, Troubleshooting, and Maintenance [10 hours]
Revision Session and Quiz [1.5 hours]
Revised Description: Part A of the course focuses on building a strong foundation in
electrical engineering. Students will start by understanding the basic principles of
electricity, along with electrical measurements and the use of instruments. They will then
explore electrical machines, power systems, and safety considerations in the context of
direct current circuits. A revision session and quiz will help reinforce the learned
concepts.

Learning and Teaching Strategies

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

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

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

4. Collaborative Learning: Foster collaborative learning by actively engaging in

. group discussions and study sessions with your peers.

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

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

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

Student Workload (SWL)
Structured SWL (h/sem) Structured SWL (h/w)
78 5

Sualll A Gllall aliital) ol jal) Jaad) Lo gonal Gallall alaiial) ) jal) Jaad)

Unstructured SWL (h/sem) 97 Unstructured SWL (h/w) 6
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Total SWL (h/sem)
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Module Evaluation
Time/Number (ﬂgﬂg Week Due Rele\gl?:cl;rer?(:ning
Quizzes 2 10% (10) 5and 10 LO #land #2
Formative Assignments 2 5% (5) 2 and 12 LO #2 and #3
assessment | projects / Lab. 9 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
Total assessment 10&?&? 0
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-torque characteristics of each type of D.C motor
Week 6 Examples to evaluate the starting current of D.C motor with and without starter, speed
control
Week 7 Single phase induction motor, split-phase, capacitor-start, shaded-pole type
Week 8 3-phase induction motor, construction, synch. Speed, slip.
Week 9 Control of three-phase induction motor using voltage frequency control.
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Week 10 Starting of 3-phase induction motor, star-delta method, step down transformer
Week 11 Torque characteristic, max torque
Week 12 3-phase system, star and delta connection, line current, line voltage, phase current and
voltage
Week 13 Instruments and measurements, ammeters, voltmeter, ohmmeter, kw - h meters.
Week 14 Contactors, relays, timers
Week 15 Thermal overload, starter (contactor +timer)
Week 16 Final Examination
Delivery Plan (Weekly Lab. Syllabus)
Week Material Covered
Week 1 Lab 1: Basic wiring diagram for electrical measurements
Week 2 Lab 2: Measurement of inductive reactance of comp. windings
Week 3 Lab 3: Test of current, voltage and solid-state relay
Week 4 Lab 4: Test and calibrate pressure switch and thermostat
Week 5 Lab 5: Test of overload and defrost.
Week 6 Lab 6: Start-up compressor with solid state relay.
Week 7 Lab 7: Start-up compressor with current relay
Week 8 Lab 8: Rotor Voltage Control of Induction Motor
Week 9 Lab 9: Frequency Control of Induction Motor
Week 10 Lab 10: slip power control by dc converter of Induction Motor
Week 11 Lab 11: Single phase Dismantling of induction motor
Week 12 Lab 12: Make fault on voltage and current relay, effect of faults
Week 13 Lab 13: damage, notice the effects
Week 14 Lab 14: Dismantling of induction motor

Learning and Teaching Resources

Available in the

Text Library?
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Required Texts

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

"Electricity and Electronics for HVAC" by Rex
Miller and Mark R. Miller

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

"Electrical Power Systems: Design and Analysis" by
Mohamed E. ElI-Hawary

"Electrical Wiring Residential” by Ray C. Mullin and
Phil Simmons

2. "Industrial Electrical Troubleshooting” by Lynn
Recommended Lundquist
Texts 3. "Electrical Safety Handbook™ by John Cadick, Mary
Capelli - Schellpfeffer, and Dennis Neitzel
4. "Digital Control Systems™ by Benjamin C. Kuo
5. "Electromechanical Energy Conversion" by David J.
Braun
. e (www.allaboutcircuits.com)
Websites o (www.electrical4u.com)
e (www.khanacademy.org)
Grading Scheme
Group Grade i) Marks Definition
%
A - Excellent Jesal 90 - 100 Outstanding Performance
B - Very Good Jaa 2 80 - 89 Above average with some errors
Success
Group C - Good B 70-79 Sound work with notable errors
(50 - 100) D - hd ) : - - -
Satisfactory $ha 60 - 69 Fair but with major shortcomings
E - Sufficient Jsa 50 -59 Work meets minimum criteria
Fail Group EX _ Fail (Radeal) ) ol | (45-49) More work required but credit
awarded
(0-49) .
F - Fail el (0-44) Considerable amount of work
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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 201 Electrical and Electronic 7 4
Engineering
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
2 3 78 97
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.

MODULE DESCRIPTION FORM
) pal) 33l iy 3

Module Information
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Module Title Numerical & Engineering Analysis Module Delivery
Module Type core Theory
Module Code AM 300 OO0 Lecture
ECTS Credits 6 O Lab

O Tutorial
SWL (hr/sem) 150 ] Practical

X Seminar
Module Level 3 Semester of Deliver 5
Administering Department AM College TEMO
Module Leader Dr. Haitham M. Wadullah e-mail Dr.haitham@ntu.edu.iq
Module Leader’s Acad. Title Prof. Module Leader’s Qualification Ph.D.
Module Tutor e-mail
Peer Reviewer Name e-mail
Scientific Committee Approval Date 23/9/2023 Version Number 1.0

Relation with other Modules

6 AY) Al 5ol ) sall ae ANl

Prerequisite module

NO Semester

Co-requisites module

NO Semester

Module Aims, Learning Outcomes and Indicative Contents

AL8 V)l ginall 5 aladll il 5 dpuad all 3alall il

Module Objectives

Jan) Al salall Calaal

1. Develop a solid foundation in mathematical concepts and techniques used
in engineering analysis.

2. Understand the principles and applications of numerical methods for
solving engineering problems.

3. Gain proficiency in using software tools and programming languages for
numerical analysis.

4. Acquire the skills to analyze and interpret numerical results to make
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informed engineering decisions.
5. Apply mathematical modeling techniques to solve real-world engineering

problems.

Module Learning
Outcomes

A, salall Alesl) s e

The intended subject specific learning outcomes. On successfully completing the
module students will be able to:

1.

Acquire a comprehensive understanding of the fundamental principles and
concepts underlying a broad range of basic methods used in engineering
analysis.

Demonstrate proficiency in applying a variety of established techniques
and effectively utilizing computational tools to solve engineering
problems.

Apply the acquired knowledge and skills in basic numerical approximation
to address complex problems in diverse contexts, demonstrating the ability
to critically assess and select appropriate tools and techniques.

Effectively employ MATLAB commands and functions to implement and
execute engineering analysis tasks, demonstrating competence in utilizing
computational tools for problem-solving.

Indicative Contents

Aol , Y il sisal)

Part A

Introdu

ction, Mathematical Analysis, Function Analysis and Complex Function

Analysis [ 20 hr.]

Mathematical Modeling, Logistic Regression Analysis, Probability and Statistics
Analysis and Advanced Probability and Statistics Analysis [ 20 hr.]

Revision problem classes and quiz [3 hrs]

Part B

Linear and Nonlinear Regression Analysis, Optimization Analysis and Optimal
Control and Nonlinear Optimization Analysis [ 20 hr.]
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Learning and Teaching Strategies

aslail] 5 alal) il i

Strategies

Establish a solid foundation: Start by thoroughly understanding the
fundamental concepts and principles of engineering analysis. This includes
grasping the mathematical techniques and numerical methods commonly
used in the field.

Practice problem-solving: Engineering analysis involves solving complex
problems. Regularly practice solving a variety of problems to enhance
your problem-solving skills and develop a deeper understanding of the
subject matter.

Utilize resources: Take advantage of textbooks, online resources, and
reference materials specific to engineering analysis. These resources can
provide additional explanations, examples, and practice problems to
reinforce your understanding.

Student Workload (SWL)

e il 10 i guna LAl ol 3l Jaal

Structured SWL (h/sem)
Jadl) A Qllall Alaing) A Jaall

Structured SWL (hr/w)
63 4
Lo sansl calldall aaiiall sl jall Jaall

Unstructured SWL (h/sem)
Jadll A Ul adasiall pe A Jaall

Unstructured SWL (hr/w)
87 5
Lo sand Calldall il yue sl ) Jaal)

Total SWL (h/sem)

150

Module Evaluation

Lol ) Bl i
Time/Number (x(;iﬂg Week Due Relegg:ctf:;ning
Quizzes £ ¥+9% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments ¢ Y+9% (10) 2 and 12 LO #3, #4 and #6, #7
assessment  ['projects / Lab. : +9% (10) Continuous | All
Report . % (10) 13 LO #5, #8 and #10
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Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment  ["rinal Exam 3hr 50% (50) 16 Al
100%

Total assessment

(100 Marks)

Delivery Plan (Weekly Syllabus)
bl e s Zlgiall

Week

Material Covered

Week 1

Introduction to Engineering Analysis; Fundamental concepts in engineering analysis Tools
and techniques of engineering analysis

Engineering
Analysis

Mathematical Analysis; Differential equations and their applications in engineering,
Differentiation and integration

Week 2

Function Analysis; Algebraic and transcendental functions, Trigonometric and exponential
functions

Complex Function Analysis; Complex numbers and operations, Analysis of complex
functions

Week 3

Mathematical Modeling; Mathematical models of growth, Mathematical models of
regression

Logistic Regression Analysis; Logistic regression analysis, Applications in engineering

Week 4

Probability and Statistics Analysis; Probability and statistics concepts, Data analysis and
probability distributions

Advanced Probability and Statistics Analysis; Joint and conditional probability analysis,
Advanced statistics analysis and non-normal distributions

Week 5

Linear Regression Analysis; Simple linear regression analysis, Multiple linear regression
analysis

Nonlinear Regression Analysis; Nonlinear regression analysis, Applications in engineering

Week 6

Optimization Analysis and Optimal Control; Optimization analysis and optimal control
problems, Applications in engineering

Nonlinear Optimization Analysis; Nonlinear optimization analysis, Applications in
engineering
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Introduction to Numerical Analysis; numerical analysis and its applications in engineering,

sl Sources of error in numerical computations
Numerical - - - —
Analysis Numerical Methods for Solving Equations; Bisection method, Newton-Raphson method,
Secant method
Interpolation and Approximation; Polynomial interpolation, Lagrange interpolation, least
squares approximation
Week 8
Numerical Differentiation and Integration; Forward, backward, and central difference
approximations, Trapezoidal rule, Simpson's rule
Numerical Solutions of Ordinary Differential Equations; Euler's method, Runge-Kutta
methods, Multistep methods
Week 9
Systems of Linear Equations; Direct methods: Gaussian elimination, LU decomposition,
Iterative methods: Jacobi method, Gauss-Seidel method=
Eigenvalues and Eigenvectors; Power method, QR method
Week 10 Numerical Solutions of Partial Differential Equations; Finite difference methods, Finite
element methods
Interpolation and Approximation; Polynomial interpolation, Lagrange interpolation, least
squares approximation
Week 11
Numerical Differentiation and Integration; Forward, backward, and central difference
approximations, Trapezoidal rule, Simpson's rule
Numerical Optimization; Unconstrained optimization: Golden section search, Newton's
Week 12 method, Constrained optimization: Linear programming, quadratic programming
Numerical Methods for Data Analysis; Curve fitting, Statistical regression
Numerical Methods in Probability and Statistics; Monte Carlo simulation, Numerical
integration of probability density functions
Week 13
Numerical Methods for Signal Processing; Discrete Fourier transform, Fast Fourier
transform
Numerical Methods for Image Processing; Image enhancement techniques, Image
restoration methods
Week 14
Numerical Methods for Control Systems; Numerical simulation of control, systems, Model
predictive control
Week 15 Review and Project Presentations
Week 16 Preparatory week before the final Exam
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Delivery Plan (Weekly Lab. Syllabus)
il e sl zleid)

Material Covered

Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

Learning and Teaching Resources

Gl alail) ilias

Text

Available in the Library?

. "Numerical Methods for Engineers” by Steven

C. Chapra and Raymond P. Canale

. "Numerical Analysis" by Timothy Sauer

Required Texts No
. "Numerical Methods in Engineering with
MATLAB" by Jaan Kiusalaas
. "Applied Numerical Methods with MATLAB
for Engineers and Scientists" by Steven C.
Chapra
Recommended . . . .
Texts . "Numerical Methods: _DeS|gn, Ana!y3|s, and No
Computer Implementation of Algorithms" by
Anne Greenbaum and Timothy P. Chartier
o (https://www.mathworks.com/)
Websites e (http://mwww.numericalmethods.eng.usf.edu/)

e (https://www.engineering.com/)
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Grading Scheme

Group Grade paail) Marks % Definition
A - Excellent il 90 - 100 Outstanding Performance
SUCCess B - Very Good laa s 80 -89 Above average with some errors
Group C - Good ¥EN 70-79 Sound work with notable errors
(50 - 100) D - Satisfactory BEN 60 — 69 Fair but with major shortcomings
E - Sufficient J st 50 - 59 Work meets minimum criteria
Fail FX — Fail (Aalbeall 28) ol | 45-49 | More work required but credit awarded
Group
(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.
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Code Course/Module Title ECTS Semester
AM 300 Numerical & Engineering 6 5
Analysis
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/ sem)
4 0 63 87
Description

Numerical & Engineering Analysis is a field of study that focuses on the application of mathematical
and computational methods to solve complex engineering problems. It involves the use of various
mathematical techniques, numerical methods, and computer simulations to analyze and interpret data,
make informed decisions, and optimize engineering designs and processes.

In Engineering Analysis, students learn fundamental principles and concepts of mathematics, including
calculus, linear algebra, and differential equations. They develop skills in using numerical methods,
such as interpolation, numerical integration, and numerical solution of differential equations, to solve
engineering problems. Students also gain proficiency in using computational tools and software, such
as MATLAB, to perform mathematical modeling, data analysis, and simulations. They learn to analyze
and interpret the results obtained from numerical calculations and simulations, and apply these findings
to real-world engineering applications. Engineering Analysis plays a crucial role in various engineering
disciplines, including mechanical engineering, civil engineering, electrical engineering, and aerospace
engineering. It provides engineers with the tools and techniques to analyze and optimize designs,
predict system behavior, and make informed engineering decisions. By studying Engineering Analysis,
students develop critical thinking skills, problem-solving abilities, and a strong foundation in
mathematical and computational methods, which are essential for success in the field of engineering.

MODULE DESCRIPTION FORM
A Al Balal) Ciia g GSJ.A}

Module Information
ﬂu‘)ﬂ\ saldll uLA)L.A

Computer application 2

Module Title Module Delivery
( ANSYS)

Module Type Core Theory

Module Code AM 301 [J Lecture

ECTS Credits 6 X Lab

Tutorial
SWL (hr/sem) 150

O Practical
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X Seminar
Module Level 3 Semester of Delivery
Administering Department AM College TEMO
Module . . . i . .
L eader Tariq khalid e-mail tarigalkhalidi@ntu.edu.iq
Module Leader’s Acad. Title | Lecturer Module Leader’s Qualification | M.Sc.
Module Tutor e-mail
Peer Reviewer Name e-mail
Scientific Committee 23/9/2023 Version Number 1.0
Approval Date
Relation with other Modules
DAY Al a3 sall pe 28D
Prerequisite module None Semester
Co-requisites module | None Semester
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Module Aims, Learning Outcomes and Indicative Contents

AL8 V)l ginall 5 aladill il 5 dpuad all 3alall il

1. For ANSYS application Gain a solid understanding of the principles and
fundamentals of finite element analysis, including the concept of discretization,
meshing, and the finite element method.

2. earn Simulation Workflow: Develop the skills necessary to perform a complete
simulation workflow, including pre-processing tasks like geometry creation,
mesh generation, and defining boundary conditions, as well as post-processing

Module Objectives tasks for interpreting and analyzing results.

e ol B el 3. Perform Structural Analysis: Gain competence in setting up and running

structural analysis simulations in ANSYS. Learn how to define materials, apply
loads and boundary conditions, and interpret results for stress, strain,
deformation, and other structural behavior.

4. Conduct Thermal Analysis: Acquire knowledge and skills to perform thermal
analysis using ANSYS. Understand how to define thermal loads, boundary
conditions, and material properties for analyzing heat transfer, temperature
distribution, and thermal behavior.

1. Problem Solving and Critical Thinking: Through working on design projects and
exercises, students will enhance their problem-solving and critical thinking skills.

2. The module learning outcomes of studying ANSYS application can vary
depending on the level and focus of the course, gain a comprehensive
understanding of the simulation workflow, including pre-processing, solving, and
post-processing stages.

3. Technical Skills: Develop proficiency in using ANSYS software, including its

Module Learnin . ; . .
g user interface, tools, and commands. Acquire practical skills in geometry

Outcomes . . . . .
creation, mesh generation, material assignment, and defining boundary
conditions in conditions in ANSYS.
Balall alaill s j3e 4. Analysis and Interpretation: Gain the ability to analyze and interpret simulation
gl yall results obtained from ANSYS. Understand how to assess the structural behavior,

deformation, stress, strain, temperature distribution, fluid flow parameters, and
electromagnetic fields.

5. Develop problem-solving skills by identifying and troubleshooting issues that
may arise during simulations. Learn optimization techniques to improve designs
and achieve desired performance or efficiency. Apply ANSYS to solve practical
engineering problems and make informed design decisions based on simulation
results.
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Indicative Contents

Lald Y iy giaall

Indicative content includes the following.
1 -Introduction to ANSYS:

e Overview of ANSYS software suite and its capabilities
e Understanding the ANSYS user interface and navigation
e Introduction to the ANSYS Workbench environment

2- Pre-processing:

e Geometry creation and manipulation using ANSYS Design Modeler or other
CAD tools

e Mesh generation techniques, including element types, mesh controls, and quality
assessment

e Material assignment and definition of material properties

3- Structural Analysis:

e Static structural analysis: applying loads and constraints, solving linear and
nonlinear problems

e Modal analysis: natural frequencies, mode shapes, and vibration analysis

e Buckling analysis: evaluation of critical buckling loads and modes

Learning and Teaching Strategies

aslail] 5 alal) il i

Strategies

Teaching ANSY'S by providing knowledge the various menus, toolbars, and commands
available. This will help student to navigate the software more efficiently and locate the
necessary tools for multiple tasks. Take advantage of online tutorials and
documentation provided ANSYS. These resources often include step-by-step guides,
video tutorials, and examples that can help the student to understand the software's
features and functionalities. Work through these resources to gain hands-on experience
and reinforce learning. Dedicate regular time to practice using ANSYS. Create simple
drawings or models, and gradually progress to more complex projects. The more the
student practice, the more comfortable and adept the student to become at right way to
using the software effectively.

Student Workload (SWL)

L‘:):“‘S\OJ‘.—’}”M%‘]M«;“‘JJ\M‘

Structured SWL (h/sem) 78 Structured SWL (h/w) 5
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Juadll P& Ul adatiall ol jall Jasl)

L gl RN (il ol Jeal

Unstructured SWL (h/sem)

Joadl) P& Rl il e a3 Jaal)

72

Unstructured SWL (h/w)

Lo ol Ll il e ol 3 Jaal

Total SWL (h/sem)

150
Jasl) A alall IS ) 5 Jaa)
Module Evaluation
:\AM\JJJ\ salall e.\..gsi
. Weight Relevant Learning
Time/Number Week Due
(Marks) Outcome
. LO #1, #2, #4, #7 and
Quizzes 3 10% (10) 3,8and 12 48
Formative  "Assignments 6 10% (10) | 4,6,7,9, 11and 13 | LO #3, #5, #6 and #9
assessment
Projects / Lab. 10 20% (20) Continuous All
Report
Summative | Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment [ Final Exam 3hr 50% (50) 16 All
100%
Total assessment (200
Marks)

Delivery Plan (Weekly Syllabus)

bl o pual) il
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Material Covered
Week Introduction to ANSYS :Overview of ANSYS software and its applications, Familiarization
1,2,3,4 | with the ANSYSS user interface , creating a simple 2D model and performing basic analysis.
Week Geometry Creation: Creating complex geometries using ANSYS Design Modeler Importing
56.78 CAD models and cleaning up geometry Applying mesh controls and generating mesh for
Y analysis
Week Static Structural Analysis: Introduction to static structural analysis, applying boundary
9,10,11 | conditions (constraints and loads).Running a structural analysis and interpreting results
Week
1213141 ModaI_A_naIysis : Understanqling modal analysis gnd its significance Setting up modal
. analysis in ANSYS , Extracting natural frequencies and mode shapes
Week 16 | Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
Siaall e ) #leidl
Material Covered
Week 6 Creating a simple 2D ANSYS model and performing basic analysis.
Week 7 | Creating complex geometries using ANSYS Design Modeler
Learning and Teaching Resources
w‘)ﬂ\j ela.d\ JJLAA.A
Available in the
Text .
Library?

Required Texts An Introduction to ANSYS Fluent 2021 no
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ANSYS Tutorial Release 2023: Structural & Thermal
Recommended N :
Texts Analysis Using the ANSYS Mechanical APDL Release no
2023 Environment
Websites https://www.ansys.com/
Grading Scheme
GilaHall g
Group Grade ol g/l arks Definition
Yo
A — Excellent Dlal 90-100 | Qutstanding Performance
GB ) (\j/ery las s 80 -89 Above average with some errors
Success 00
Group C - Good M 70-79 | Sound work with notable errors
(50 - 100) D_
Satisfactory e 60 - 69 Fair but with major shortcomings
E — Sufficient Jsia 50 - 59 Work meets minimum criteria
. . . More work required but credit
— Aalladll ol -
Fail Group FX - Fail (s ¥) b | (45-49) awarded
(0-49) F _ Fail 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
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AM 301 Computer application 2 6 5
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
1 4 78 72
Description

Studying ANSYS applications provides students with essential skills for engineering analysis, ANSYS, a
powerful simulation software suite, equips students with the tools to analyze and optimize engineering designs.
By studying ANSY'S, students can perform structural, thermal, fluid dynamics, and electromagnetics analyses,
enabling them to evaluate design performance, predict behavior, and make informed engineering decisions.
Together, mastering ANSYS empowers students to effectively design and analyze complex systems, enhancing
their problem-solving skills and preparing them for careers in engineering and related fields.

MODULE DESCRIPTION FORM
Ll ) Bakal) a9 773 g

Module Information
Ll 2l Balal) e slas

Module Title Technology of Materials Module Delivery
Module Type Core X Theory
Module Code AM 304 [ Seminar
ECTS Credits 6 Lab

O lecture
SWL (hr/sem) 150 O Practical

O Tutorial
Module Level 3 Semester of Delivery 5
Administering Department AM College TEMO
'\I/l_cégg:; Ayman Sabah e-mail aymansabah@ntu.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification Ph.D.
Module Tutor e-mail
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Peer Reviewer Name e-mail

Scientific Committee

YY/a i
Approval Date 1412023 Version Number 1.0

Relation with other Modules

G DAY Al all ) sall pe 28D

Prerequisite module None Semester

Co-requisites module | None Semester

Module Aims, Learning Outcomes and Indicative Contents

4L Y1 il sinall 5 alaill il g 4l all salall Calaa

1. communicate the aspects of materials and material technology related to

Module Objectives mechanical engineering,

2. recognize the needs for specific material competence in different

Ll ) alall Caloa A i
engineering projects and

3. be able to make sound estimates and judgments about the feasibility of
engineering solutions involving materials and material selection.

1. List different property classifications of materials that determine their
applicability.

2. Define engineering stress and strain and the relation between them for
engineering materials.

3. ldentify treatments and processes that alter the performance of common
engineering materials.

Module Learning 4. Develop material testing procedures to determine the mechanical
Outcomes properties of common engineering materials.

5. understand the underlying mechanisms of the techniques that are used

to strengthen and harden metals and their alloys.

Al Hall 3alall aladl) s j3a

6. demonstrate knowledge in types of metal alloys and cite compositional
differences, distinctive properties, and typical uses for each.

7. Name and describe different ionic point defects that are found in
ceramic compounds, and get familiar with their applications.

8. Describe a typical polymer molecule in terms of its chain structure,
describe the general types of polymer molecular structures, Name and
briefly describe fabrication techniques used for plastic polymers.
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9. demonstrate knowledge of the types and an understanding of the
mechanisms and causes of corrosion and degradation, take measures to
prevent them from occurring.

10. demonstrate knowledge in the principles for rational and knowledge-
based selection of materials.

11. demonstrate knowledge about the types of imperfections that exist and
the roles they play in affecting the behavior of materials.

12. Note the types of nanomaterials and its distinctive feature.

13. Diagram the total materials cycle and briefly discuss relevant issues that
pertain to each stage of this cycle.

14. Briefly define smart material/system and get familiar with their
applications.

Indicative Contents
Aala ) b giadl)

Indicative content includes the following.
Introduction to Materials Science and Engineering

e Overview of materials and their classification
e Structure of materials: atomic arrangement, crystal structure, and
defects

Mechanical Properties of Materials

e Stress and strain
e Elastic and plastic deformation
e Tensile testing and mechanical behavior

Phase Diagrams and Phase Transformations

e Introduction to phase diagrams
e Solidification and crystallization
e Phase transformations and microstructure development

Heat Treatment of Materials

¢ Annealing, quenching, and tempering
e Heat treatment processes and their effects on material properties

Mechanical Behavior of Materials

e Strengthening  mechanisms:  solid  solution  strengthening,
precipitation hardening, and grain refinement
e Fatigue, creep, and fracture

Metal Alloys and their Applications
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e Ferrous and non-ferrous alloys
e Properties and applications of common alloys

Ceramic and Composite Materials

e Introduction to ceramics and their properties
e Composite materials: types, fabrication, and properties

Polymers and Polymer Processing

e Polymer structure and properties
e Polymer processing techniques: molding, extrusion, and forming

Corrosion and Degradation of Materials

e Causes and prevention of corrosion
e Degradation mechanisms: wear, oxidation, and environmental
effects

Material Selection and Design

e Material selection criteria
e Design considerations and materials in engineering applications

Testing and Characterization Techniques

¢ Non-destructive testing methods
e Microscopy and spectroscopy techniques

Nanomaterials and their Applications

e Introduction to nanomaterials
o Properties and applications of nanomaterials

Environmental and Sustainability Issues in Materials

e Sustainable materials and recycling
e Environmental impact assessment of materials

Emerging Trends in Materials Science

e Advanced materials: biomaterials, smart materials, and
nanocomposites
e Future directions and emerging technologies in materials science

Learning and Teaching Strategies

a5 Ll ilyn il i
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The main strategy that will be adopted in delivering this module is to encourage
Strategies students’ participation in the exercises, while at the same time refining and
g expanding their critical thinking skills. This will be achieved through classes,
interactive tutorials online videos and by considering types of experiments.
Student Workload (SWL)
e sl \Oigw@ww\Jﬂ\M\
Structured SWL (h/sem) Structured SWL (h/w)
63 4
el JDa U il ash 5l Jasl) Lo sl CalUall aliiiall asl jal) Jaal
Unstructured SWL (h/sem) Unstructured SWL (h/w)
87 6
Jeaill A llall plaiiall e a5l Jaal L sand allall alaiiall e a5l Joal
Total SWL (h/sem)
150
Jaml) D3 Il ISl 5l sl

Module Evaluation

Agual 5l Balall s
. Weight Relevant Learning
Time/Number (Marks) Week Due Outcome
Quizzes 4 10% (10) 3,6,10and 13 | LO #2, #6 and #8, #12
. 2,5,8,12and | LO #1, #5 and #7, #9,

Formative | Assignments 5 10% (10) 15 #1314
assessment

Lab. 7 15% (15) Continuous | All

Report 1 5% (5) 14 LO #3, #4, #10, #14, #11
Summative I'\E"X'S:srm 2hr 10% (10) 7 LO #1 - #7
assessment

Final Exam 3hr 50% (50) 16 All

100% (100

Total assessment Marks)
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Delivery Plan (Weekly Syllabus)
bl o ) gl

Material Covered

Week 1 | Introduction to Materials Technology
Week 2 | Metals and Alloys
Week 3 | Polymers and Composites
Week 4 | Ceramics and Glasses
Week 5 | Semiconductors and Electronic Materials
Week 6 | Mechanical Testing of Materials
Week 7 | Mid-Term Exam
Week 8 | Materials Characterization Techniques
Week 9 | Corrosion and Degradation of Materials
Week 10 | Material Selection and Design
Week 11 | Sustainable Materials and Recycling
Week 12 | Nanomaterials and their Applications
Week 13 | Environmental and Sustainability Issues in Materials
Week 14 | Materials in Biomedical Engineering
Week 15 | Emerging Trends in material science
Week 16 | Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
siiaall oo sl gl
Material Covered
Week 1 | Determining the physical properties of engineering materials
Week 2 | Tensile test
Week 3 | Compression test
Week 4 | Hardness test
Week 5 | Impact test
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Week 6 | Shear test

Week 7 | Visual inspection
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Learning and Teaching Resources
wg)ﬂ\} (Ja.\” )JLAA
Available in the
Text Library?
MATERIAL SCIENCE AND ENGINEERING AN
Required Texts INTRODUCTION by William D. Callister and David Yes
G. Rethwisch
Recommended Introduction to MATERIALS SCIENCE NGO
Texts FOR ENGINEERS by James F. Shackelford
Websites
Grading Scheme
Group Grade il Marks | befinition
%
A - Excellent Jhial 90 - 100 | Outstanding Performance
GBO;);/ery las 2 80 -89 Above average with some errors
Success Group
C - Good L 70-79 Sound work with notable errors
(50 - 100)
D - . . . .
BN -
Satisfactory $a 60 - 69 Fair but with major shortcomings
E - Sufficient J e 50 - 59 Work meets minimum criteria
Fail Group FX — Fail (Aadbeall 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.
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Code Course/Module Title ECTS Semester
AM 304 Materials Technology 6 5
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
2 2 63 87
Description

This module is designed for a third course in applied mechanics. The field that covers this area of the engineering
profession has come to be known as “materials technology.” this label serves important functions.it is an accurate
description of the balance between scientific principles and practical engineering that is required in selecting the
proper materials for modern technology. After a short introductory on “The Fundamentals.” The module covers
various topics in applied physics and chemistry. These are the foundation for understanding the principles of
“materials science.” The words “materials technology” gives us a label for Part II of the module that deals with
“Materials and Their Applications.” First, we discuss the categories of structural materials: metals, ceramics, and
polymers and composites, and we give examples of each type of structural material and describe their processing,
the techniques used to produce the materials, and finally we discuss the environmental and sustainability issues in
materials and the latest trends in materials science.

MODULE DESCRIPTION FORM
) Al Balal) Ciua g Eigal

Module Information
A Hall 3alal) e slaa

Module Title Machine Design Module Delivery
Module Type Core Theory
Module Code AM 305 O Lecture
ECTS Credits 6 XLab

Tutorial
SWL (hr/sem) 150 O Practical

O Seminar
Module Level 3 Semester of Delivery 6
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Administering Department AM College TEMO
I\CZZS:, Hussein Mohammed Ali e-mail alabadi.hussein@ntu.edu.iq

Module Leader’s Acad. Title | Assist. Professor Module Leader’s Qualification | Ph.D.

Approval Date

Module Tutor e-mail
Peer Reviewer Name e-mail
SHEAITE COMMIEEE 23/9/2023 Version Number 1.0

Relation with other Modules

DAY Al a3 sall pe 28D

Prerequisite module

AM203 Semester Four

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

L5 )Y il sinall g aledll il 5 4 all salall Calaa

Module Objectives

The aim of the module is to enhance students' knowledge and understanding of the
mathematics and scientific principles related to mechanics, materials, manufacturing

Lol ) 50Ll) Cilaa and design processes, and to develop their ability to apply this knowledge in a number

of topics.

Module Learning
Outcomes

a5l salall lesl) s e

By the end of the module students should be able to:
1.

Demonstrate knowledge and understanding of the mathematics and scientific
principles related to the analysis of machine elements, components, and
systems.

Design and realize a physical system or component to meet desired needs
within realistic constraints such as economic, environmental, social, political,
ethical, health and safety, manufacturability, and sustainability.

Manage the engineering design process, identify, formulate, and solve
engineering problems and evaluate outcomes.

Demonstrate an ability to communicate effectively and work well on team-
based engineering projects.

Identify and manage cost drivers applied to the design and selection of
components and systems constrained by a brief.
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6. Work with technical uncertainty to develop technical solutions.

7. Understand the impact of design decisions on scale up production potential of
products and manufacturing unit costs.

8. Conduct a critical analysis of existing product designs taking into account
product life cycle considerations.

9. Understand the importance of engineering drawings, especially general
assembly and detailed component drawings, as a formal means to communicate
technical requirements for assembly and process designs.

10. Present a case for a chosen assembly and process designs for a given product
formally and persuasively, including the use of British Standards.

Indicative Contents

e Indicative Contents:

e Introduction to Machine Design

e Definition and scope of machine design

e Importance of machine design in engineering

e Factors influencing machine design

e Overview of the design process

e Engineering Materials and their Selection

e Properties of engineering materials (mechanical, thermal, electrical, etc.)
e Material selection criteria for machine design

Lals W) il ginall e Commonly used materials in machine design (metals, polymers, composites)
e Material testing and characterization
e Design Considerations and Constraints
e Functional requirements and specifications
o Safety factors and design margins
e Power Transmission Systems
e Introduction to power transmission
e Belt and chain drives
e Gear drives and gear trains
Learning and Teaching Strategies
a5 alail) i) i)
The main strategy for this module is to encourage students to actively participate in
exercises and improve their critical thinking skills. We will achieve this through
interactive classes, tutorials, and simple experiments that involve sampling activities
Strategies students find interesting. The goal is to engage students, stimulate their curiosity, and

help them develop their ability to think critically and analyze information effectively.
By incorporating hands-on activities and encouraging collaboration, students will have
the opportunity to apply what they've learned in practical ways. These strategies aim to
create an enjoyable and inclusive learning environment that empowers students to
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become active learners and think critically about the subject matter.

Student Workload (SWL)

e ol 10 I (i guene callall s yall Jaal

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

78 ; (78/15)=5
Jamil) DA Ul piiall sl jal) Jeal L sl lUall aliiiall ol 5l Jasl)
Unstructured SWL (h/sem) Unstructured SWL (h/w)

72 ) (72/15)=5
Jeaaill JMA Qllall alaiiall e s 52l) Joal L saud Ul alaiiall e a5l Jaal

Total SWL (h/sem)

150
Jeal) JDa I ISl 5l sl
Module Evaluation
sl 5l Balall s
. Weight Relevant Learning
Time/Number (Marks) Week Due Outcome

Quizzes 5 15% (15) | 2,4,6,9and 12 '#;1% #1,#2,#3, #6 and
Formative Assignments 4 15% (15) 3,5, 7and 11 | LO #4, #5, #7,#8 and #9
assessment

Projects / Lab. 2 10% (10) Continuous | All

Report
Summative | Midterm Exam 2hr 10% (10) 7 LO#1-#5
assessment [ 'Fina| Exam 3hr 50% (50) 16 All

Total assessment

100% (100
Marks)

Delivery Plan (Weekly Syllabus)
B S g glgial)

Material Covered

Week 1 | Introduction to Machine Design
Week 2 | Selection of Materials in Machine Design
Week 3 | Design of Piston
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Week 4 | Design of Cylinder
Week 5 | Design of Connecting Rod
Week 6 | Design of Crankshaft
Week 7 | Design of Belts
Week 8 | Design of springs
Week 9 | Power Transmitted by a Shaft
Week 10 | Design of Flywheel
Week 11 | Design of clutch
Week 12 | Design of Bearings
Week 13 | Design Consideration for a Gear Drive
Week 14 | Design of Gears
Week 15 | Gear Trains
Week 16 | Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
siiaall o sl el

Material Covered
Week 1 | Lab 1: Introduction to SolidWorks
Week 2 | Lab 2: Design of Piston by SolidWorks
Week 3 | Lab 3: Design of Connecting Rod by SolidWorks
Week 4 | Lab 4: Design of Crank Shaft by SolidWorks
Week 5 | Lab 5: Design of Belts by SolidWorks
Week 6 | Lab 6: Design of Flywheel by SolidWorks
Week 7 | Lab 7: Design of springs by SolidWorks

Learning and Teaching Resources
Text Available in the Library?
Required Texts Machine Design, R.S.Khurmi and J.K. Gupta. Yes
Recommended Budynas, R., Nisbett, J.K., Shigley's Mechanical No
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Texts Engineering Design,McGraw-Hill
Websites https://www.coursera.org/learn/machine-designl
Grading Scheme
Group Grade ) Marks | Definition
%)
A — Excellent Jbsial 90 - 100 | Outstanding Performance
GBO;)C\j/ery las 2 80 -89 Above average with some errors
Success Group
C - Good L 70-79 Sound work with notable errors
(50 - 100)
D - . . . .
Ll g -
Satisfactory $a 60 - 69 Fair but with major shortcomings
E — Sufficient Jsa 50 - 59 Work meets minimum criteria
Fail Group FX - Fail (Aadlall 28) 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
AM 305 Machine Design 6 6
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 3 78 72
Description

Machine design is a complex and intricate process that involves carefully selecting the appropriate materials,
shapes, sizes, and arrangements of mechanical components to ensure optimal performance of the intended
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machine. It encompasses both the creation of innovative new machines and the improvement of existing ones. In
this comprehensive module, students will delve into the world of machine design, acquiring a deep
understanding of the mathematical and scientific principles underlying mechanics, materials science,
manufacturing techniques, and design processes. They will explore various topics and gain the ability to apply
their knowledge and skills in practical scenarios. Through this course, students will develop a strong foundation
in conceptualizing, modeling, and analyzing machines, enabling them to tackle real-world challenges in the
field. They will gain proficiency in identifying suitable materials, designing robust and efficient mechanical
elements, and ensuring the machine meets the required specifications. By honing their expertise in machine
design, students will be equipped to contribute to technological advancements and innovation.

MODULE DESCRIPTION FORM
Ll ) Balall s g 73 gad

Module Information

:Lu.n\)ﬂ\ 3oLl U_I\.Q}Su

Module Title Manufacturing Processes Module Delivery
Module Type Core X Theory
ECTS Credits 6 Lab

O lecture
SWL (hr/sem) 150 O Practical

O Tutorial
Module Level 3 Semester of Delivery 6
Administering Department AM College TEMO

Prof. Dr. Haitham M. . . .

Module Leader Wadullah e-mail Dr. haitham@ntu.edu.iq
Module Leader’s Acad. Title Prof. Module Leader’s Qualification | Ph.D.
Module Tutor e-mail
Peer Reviewer Name e-malil

Scientific Committee Approval

23/12/2023 Version Number 1.0
Date

Relation with other Modules
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6 DAY Al all o sall g 28D

Prerequisite module

None

Semester

Co-requisites module

None

Semester

Module Aims, Learning Outcomes and Indicative Contents

4L Y il sinall 5 aladill il g 4l all salall Calaa

1. Understand fundamental principles and concepts.
Module Objectives 2. Develop skills in process selection and optimization.
Aol Jall 3ol Calaa 3. Acquire practical knowledge of different manufacturing techniques.
4. Apply problem-solving and critical thinking.
5. Foster understanding of manufacturing systems.
1. Understand various manufacturing processes and their principles.
2. Develop practical skills in selecting and applying manufacturing
processes.
Module Learning 3. Apply problem-solving techniques to analyze and improve
Outcomes manufacturing processes.
4. Ensure quality control and adhere to safety standards in manufacturing.
Al pal) Balall aladll s yia 5. Demonstrate effective communication and collaboration skills.
6. Enhance professional development and ethical responsibilities in
manufacturing.
Indicative Contents | Part A:
4l )Y b sl Part B :
Learning and Teaching Strategies
alxil) g alail) i) i)
1. Active Learning: Engage actively in class discussions, practical
exercises, and hands-on activities.
Strategies 2. Practical Application: Apply theoretical knowledge to real-world
scenarios through projects and practical assignments.
3. Conceptual Understanding: Develop a deep understanding of the
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. Time Management: Create a study schedule and allocate dedicated time

fundamental principles and concepts of manufacturing processes.

Problem-Solving Skills: Enhance problem-solving skills by analyzing
and solving manufacturing-related problems.

Collaborative Learning: Engage in group discussions and teamwork to
exchange ideas and learn from others.

for studying Manufacturing Processes.

Utilize Resources: Make use of textbooks, online resources, and
educational materials to supplement learning.

Continuous Practice and Review: Regularly review and practice learned
concepts to reinforce understanding.

Seek Support: Seek assistance from instructors and peers when needed
and utilize available support resources.

Student Workload (SWL)

e sand 10 (i puene callall i yall Jaal

Structured SWL (h/sem)
Jiadll A Qldall alaiiall ol jall Jaad)

Structured SWL (h/w)
63 4
Lo sl CalUall adaiiall ol yall Jaall

Unstructured SWL (h/sem)
Jeaill JMa llall aliiiall e sl ) Jaal

Unstructured SWL (h/w)
87 6
Lo sand Calldall il ye sl ) Jaal)

Total SWL (h/sem)

150
Jasdll & allall S sl jall el
Module Evaluation
) ) salall s
Time/Number eI Week Due Relevant Learning Outcome
(Marks)

Quizzes 4 10% (10) 3,6,10and 13 | LO #2, #6 and #8, #12
Formative
assessment : 2,5,8,12and | LO #1, #5 and #7, #9

O H H H H H H
Assignments 5 10% (10) 15 413 #14
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Lab. 7 15% (15) Continuous | All
Report 1 5% (5) 14 LO #3, #4, #10, #14, #11
Summative E"Xijfﬁrm 2hr 10% (10) 7 LO #1 - #7
assessment
Final Exam 3hr 50% (50) 16 All
Total assessment 10&?&? 0
Delivery Plan (Weekly Syllabus)
@bl e sl zlgal
Material Covered
Week 1 | Introduction to Manufacturing Processes
Week 2 | Casting Processes
Week 3 | Forming Processes
Week 4 | Machining Processes
Week 5 | Joining Processes
Week 6 | Additive Manufacturing Processes
Week 7 | Mid-Term Exam
Week 8 | Powder Metallurgy
Week 9 | Non-Conventional Manufacturing Processes
Week 10 | Surface Treatment and Finishing
Week 11 | Quality Control in Manufacturing
Week 12 | Automation and Robotics in Manufacturing
Week 13 | Sustainable Manufacturing Practices
Week 14 | Lean Manufacturing and Process Optimization
Week 15 | Manufacturing Cost Estimation and Economic Analysis
Week 16 | Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
iaall e sl zleial)

182




ol Cdly Jladl eadaill 819 - Blyadl ) gg
idlesd! duail! dnslse
(Y1 8)91) (fedatl] hiBndl LS duwdin 3 o9y 9IS
Byl B> YE - - (Aeayd Jgamd Ziled) Olgiee o
el YO = doysl oy S

: 3
autodll &ALl Goolal
NORTHERN TECHNICAL UNIVERSITY

Material Covered

Week 1 | Lab: Manufacturing Processes

Week 2 | Lab: Casting Processes

Week 3 | Lab: Forming Processes

Week 4 | Lab: Machining Processes

Week 5 | Lab: Joining Processes

Week 6 | Lab: Additive Manufacturing Processes

Week 7 | Lab: Powder Metallurgy

Learning and Teaching Resources

U‘“"..Jﬂ‘} (,L_ﬂ\ JJL».AA

Text

Available in the
Library?

1. "Manufacturing Engineering and Technology" by
Serope Kalpakjian and Steven R. Schmid.

2. "Fundamentals of Modern Manufacturing: Materials,

REELIER IO Processes, and Systems™ by Mikell P. Groover.

3. "Manufacturing Processes for Engineering Materials"
by Serope Kalpakjian and Steven R. Schmid.

Yes

1. "Principles of Manufacturing Materials and Processes"
by James S. Campbell.

2. "Manufacturing Processes: Materials, Productivity, and
Process Improvement™ by Elsayed A. Elsayed and
Richard A. Wysk.

Recommended
Texts

3. "Manufacturing Engineering Handbook™ edited by
Hwaiyu Geng.

No

Websites

Grading Scheme
Gl all lalada

et Grade pail) 2//:) S Definition
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A - Excellent bl 90 - 100 | Outstanding Performance
GB i ;/ery las 2 80 - 89 Above average with some errors
Success 00
Group C - Good RYEN 70-79 | Sound work with notable errors
(50 - 100) D- N . ) . :
Satisfactory  $a 60 - 69 Fair but with major shortcomings
E - Sufficient J st 50 - 59 Work meets minimum criteria
. . . More work required but credit
_ Aalladl 28) Col -
Fail Group FX - Fail G ¥) ol | (45-49) awarded
(0-49) E_ Fail il (0-44) Con§|derable 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
AM 306 Manufacturing Processes 6 6
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
2 2 63 87
Description

Manufacturing Processes is a course that provides students with an in-depth understanding of various
processes involved in the production of goods and products. The course explores the fundamental principles
and techniques used in manufacturing, including material selection, forming, machining, joining, and
finishing. Students will learn about different manufacturing methods such as casting, molding, machining,
welding, and additive manufacturing. Emphasis is placed on process selection, optimization, and quality
control to ensure efficient and cost-effective production. Through theoretical knowledge and practical
applications, students will gain a comprehensive understanding of how raw materials are transformed into
finished products. Additionally, the course covers topics such as process planning, automation, and
sustainability in manufacturing. By the end of the course, students will have the skills and knowledge to
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analyze, evaluate, and improve manufacturing processes in various industrial settings.

MODULE DESCRIPTION FORM
A Al Balal) Ciia g Eigal

Module Information
a.:\.m‘_)ﬂ\ salll QLA}L.A

Module Title Vibration Module Delivery
Module Type Core Theory
Module Code AM 302 [ Lecture
ECTS Credits 6 X Lab
X Tutorial
SWL (hr/sem) 150 O Practical
Seminar
Module Level 3 Semester of Deliver 5
Administering Department AM College TEMO
Module . . . .

L eader Yasir Hassan Ali e-mail yha2006@ntu.edu.iq
Module Leader’s Acad. Title | Lecturer Module Leader’s Qualification | PhD
Module Tutor e-mail
Peer Reviewer Name e-mail
SEEUIE CEmIEe YY¥/4/2023 Version Number 1.0
Approval Date

Relation with other Modules

6 AY) Laual ) 3l sall pe 28Dl

Prerequisite module None Semester

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

a5 )Y Gl ginall 5 aladll il 5 Al ) 3okl Calaa
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Module Objectives

ol Al salall Calaal

This course deals with the Theory of Vibration with Applications.
Understand the basic principles of mechanical vibration.

To understand natural frequencies

To understand the fundamental un damped free and forced vibration.
Identify and describe the damped free Vibration and forced Vibration.
To explain Energy method (Rayleigh Principle )

To explain Single and Multi-degree of freedom.

Module Learning
Outcomes

Al pall 3alall aladl) s j3a

BN o a0 &~ w N E

Define Basic concepts of vibration and oscillatory motion and identify
vibration applications.

2. Define and calculate Free vibration of undamped single degree of
freedom system.

3. Define and calculate Free vibration of damped single degree of freedom
system.

4. Define and calculate forced vibration of undamped single degree of
freedom systems.

5. Define and calculate forced vibration of a damped single degree of
freedom system.

Recognize how to calculate Equivalent springs and dampers.
Analyze the Multi-degree of freedom system .

Describe Vibration isolation.

© ®© N o

Identify determining natural frequencies .

10. Recognize the Vibration measuring instruments

Indicative Contents

3l W) ey il

Indicative content includes the following.
Part A

Basic concepts of vibration,Vibration definition , Vibration systems and
applications, Fundamental properties of Vibration; Introduction to oscillatory
motion. [6 hrs]

Free vibration of an undamped single degree of freedom system, Energy
method (Rayleigh Principle ), Free vibration of a viscously damped single
degree of freedom system, Equivalent springs and dampers, Decay
rate(logarithmic decrement).[20 hrs]

Forced vibration of a damped and undamped single degree of freedom system.
[14 hrs]
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Part B

Rotating unbalance, Whirling of rotating shaft , Base excitation ( support
motion ) Vibration isolation , Vibration measuring instruments , Two - degree
of freedom system , Normal modes , Orthogonality principle of normal modes
, Lagrange’s equation, Rayleigh and Dunkerly methods for determining natural
frequencies. [40 hrs]

Learning and Teaching Strategies

aabel 5 abeil il il i

Strategies

The Vibration module employs a range of effective learning and teaching
strategies. Students engage in theoretical lectures, practical demonstrations, and
hands-on laboratory sessions to grasp the underlying principles and gain
practical skills. Case studies and real-world scenarios enhance problem-solving
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 module promotes equipping students with the knowledge and skills
necessary for success in the field of vibration measurements.

Student Workload (SWL)

e sanl 10 (i guuna LAl a3l Jaal

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

daadll 3 lall alatiall ol all Jasl) & Lo sl lUall aduiiall ol yall Jaall ’
Unstructured SWL (h/sem) Unstructured SWL (h/w)

daadll 3 alldall alaiiall yie ol jall Jaal) & e sl lall aliindd) je ol jal) Jaal) ’
Total SWL (h/sem)

el J3A iUl IS sl ol Jeal) 120
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Module Evaluation

) ) bl 4
. Weight Relevant Learning
Time/Number (Marks) Week Due Outcome
Quizzes 3 10% (10) 2,4and 10 | LO #1, #2, #3, #6 and #8
. 3,5,9and
Formative | Assignments 4 15% (15) 13 LO #4, #5, #7, #9 and #10
assessment
Projects / Lab. 10 15% (15) | Continuous | All
Report
Summative | Midterm Exam 2hr 10% (10) 7 LO #1, #2 and #5
assessment | rina| Exam 3hr 50% (50) 16 All
100% (100
Total assessment Marks)

Delivery Plan (Weekly Syllabus)

@Bl e sl Fleidl

Material Covered

Week 1 Basic concepts of vibration

Week 2 Introduction to oscillatory motion.

Week 3 Free vibration of an undamped single degree of freedom system
Week 4 Energy method (Rayleigh Principle )

Week 5 Free vibration of a viscously damped single degree of freedom system
Week 6 Equivalent springs and dampers

Week 7 Decay rate ( logarithmic decrement )

Week 8 Forced vibration of a single degree of freedom system

Week 9 Forced vibration of a single degree of freedom system

Week 10 Forced vibration of a single degree of freedom system

Week 11 Rotating unbalance

Week 12 Whirling of rotating shaft
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Week 13 Base excitation ( support motion )
Week 14 Vibration isolation

Week 15 Vibration measuring instruments
Week 16 Preparatory week before the final Exam
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Delivery Plan (Weekly Lab. Syllabus)

iiaall e ) gl

Material Covered

Week 1 | Lab 1: Mass Spring System

Week 2 | Lab 2: Measuring the Damping Factor and damping ratio (air).

Week 3 | Lab 3: Springs stiffness (Equivalent).

Week 4 | Lab 4: Bifilar suspension.

Week 5 | Lab 5: Different types of fluid damper.

Week 6 | Lab 6: whirling shaft.

Week 7 | Lab 7: Diagnosis of Shift Misalignment.

Week 8 | Lab 8: Machinery Soft - Foot.

Week 9 | Lab 9: Measuring the Damping Factor and damping ratio (water).

Week 10 | Lab 10: Mechanical Looseness.

Learning and Teaching Resources

LHJﬂ\} ‘J’.ﬂ\ JJLAAA

Text Available in the
Library?
Required Texts Th'ec?ry of Vibration with Applications, Fourth Edition Yes
William T. Thomson
Recommended Theory of Vibration with Applications, Fourth Edition Yes
Texts William T. Thomson
Websites

Grading Scheme

Group Grade paail) DA s Definition
Yo
Success A - Excellent Jbial 90 - 100 | Outstanding Performance
Group
B - Very .
\ -
(50 - 100) Good B 80-89 | Above average with some errors
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C - Good L 70-79 Sound work with notable errors
D - . . . .
DR -
Satisfactory $a 60 - 69 Fair 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 (* ¥) ol | (45-49) awarded
(0-49) F _ Fail 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
AM 302 Vibration 6 5
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
2 3 78 VY
Description

The Vibration Principles module offers students a thorough comprehension of the principles, components,
and applications of vibration systems. This module integrates theoretical knowledge with practical skills to
provide a well-rounded learning experience. Students explore the foundational principles of dynamics,
including equations of motion, which serve as the building blocks for understanding vibration processes.

The module emphasizes hands-on activities and laboratory sessions, allowing students to calculate and
analyze various vibration systems and processes. By engaging in these practical exercises, students develop a
deeper understanding of the subject matter and enhance their problem-solving abilities.

Furthermore, the module promotes effective communication and teamwork, as students collaborate in
simulated real-world scenarios commonly encountered in the field. This encourages the development of
important skills required for successful professional practice.

By the end of the module, students will have acquired a comprehensive understanding of vibration principles,
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along with the ability to apply their knowledge to analyze and address vibration-related challenges in
practical settings.

MODULE DESCRIPTION FORM
Ll ) Balall Ciua g 3 gad

Module Information
A Hall 3alal) e slaa

Module Title Metal forming Module Delivery
Module Type Core X Theory
Module Code AM 303 [ Seminar
ECTS Credits 6 X Lab

O lecture
SWL (hr/sem) 150 [ Practical

O Tutorial
Module Level 3 Semester of Delivery 5
Administering Department AM College TEMO
'\ﬁgggﬁ Haitham M. Wadullah e-mail Dr.haitham@ntu.edu.iq
Module Leader’s Acad. Title Prof. Module Leader’s Qualification Ph.D.
Module Tutor e-mail
Peer Reviewer Name e-mail
icpif)?g\tz (l;c;rg;mittee Y¥/4/2023 Version Number 1.0

Relation with other Modules
6 AY) Ll ) 3l sall pe 38DLal)

Prerequisite module None Semester
Co-requisites module | None Semester
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Module Aims, Learning Outcomes and Indicative Contents

A5 )W) Gy ginall 5 aladll =il 5 dad all 3ol Calaa

These objectives aim to provide engineering students with a strong foundation
in the theoretical principles of metal forming, coupled with practical skills and
problem-solving abilities essential for their future careers in materials

Module Objectives engineering, manufacturing, and related fields.
gl pall 3abal) e 15. Understanding of Fundamental Principles; Objective and Key
Outcomes

16. Application of Metal forming Techniques
17. Practical Skills and Problem-Solving

By achieving these learning outcomes, engineering students will be well-
equipped with the knowledge, skills, and critical thinking abilities
necessary to understand, apply, and optimize metal forming processes in
various engineering applications.

1 Knowledge and Understanding:

e Explain the fundamental principles of metal forming

e Describe various metal forming processes

2 Application and Analysis:

e Apply appropriate metal forming techniques to enhance material properties,
considering factors like material composition, desired properties, and end-
use conditions.

e Analyze microstructures of materials before and after metal forming using

Module Learning metallographic techniques and interpret the effects of metal forming on
Outcomes material properties.

e Calculate and design metal forming processes, including heating and
cooling rates, time-temperature profiles, and critical transformation
temperatures.

3 Practical Skills:

Perform laboratory experiments to observe the effects of different metal
forming processes on materials and analyze the resulting microstructures
and mechanical properties.

e Operate metal forming equipment and demonstrate safe practices in
handling high temperatures and various types of furnaces.

e Troubleshoot common metal forming defects, identify their causes, and
implement corrective measures to prevent defects in industrial applications.

4 Problem-Solving and Critical Thinking:

e Apply problem-solving skills to optimize metal forming processes for
specific materials and applications, considering factors such as cost, time,
and energy efficiency.

e Evaluate the impact of metal forming on material properties and select
appropriate metal forming methods to achieve desired mechanical, thermal,

Al pall 3alall aladl) s j3a
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and corrosion-resistant properties.

e Analyze case studies and real-world examples of metal forming
applications in different industries, identifying best practices and potential
areas for improvement.

5 Communication and Collaboration:

e Communicate metal forming concepts, experimental results, and analyses
effectively through written reports, presentations, and technical
discussions.

e Collaborate with peers in group projects to solve complex metal forming-
related problems, encouraging teamwork and sharing of diverse
perspectives.

Indicative content includes the following.

e Week 1-2: Introduction to Metal forming
Definition and objectives of metal forming
Basic concepts: temperature, heat, energy transfer
Phases and phase diagrams in materials science
Iron-carbon phase diagram

e Week 3-4: Metal forming Processes
o Week 5-6: Metal forming Equipment

Types of furnaces: batch, continuous, vacuum, atmosphere-controlled

Furnace atmosphere and its effects on heat treatment
Indicative Contents

Aal Y iy ginall

Heat treatment cycles and parameters
Furnace instrumentation and control

e Week 7-8: Heat Treatment of Ferrous Alloys
Tempering and its effects on hardness and toughness
Austempering and martempering
Precipitation hardening
Effects of alloying elements on heat treatment

o Week 9-10: Heat Treatment of Non-Ferrous Alloys
Aluminum alloys: annealing, solution heat treatment, aging
Copper alloys: annealing, stress relief, softening

Heat treatment of titanium alloys

194




ladl oy JWl oldasdl 5139 - Blyadl L)y ggex
il &l dasldl
(oY) 8y91) ko)) hiaadl LS duwkid § 52980
Aoyl g Y€+ - (Ll Jgumd Ale3) Oolgiw o]
delw YO = &gl bu>g S

Heat treatment of nickel-based alloys

o Week 11-12: Heat Treatment Defects and Quality Control
Common heat treatment defects: cracking, distortion, decarburization
Methods for defect prevention and control
Non-destructive testing methods
Quality control in heat treatment processes

e Week 13-14: Advanced Heat Treatment Techniques
Induction heating and its applications
Laser heat treatment
Selective laser melting (SLM) in additive manufacturing
Cryogenic treatment and its effects on materials

e Week 15: Recent Developments and Future Trends
Current research and advancements in heat treatment technology
Industry applications and case studies

Future trends in heat treatment processes and materials

Assessment Methods:

Quizzes and assignments to assess theoretical knowledge
Laboratory experiments and reports on heat treatment processes
Mid-term and final exams to evaluate overall understanding

Group discussions and presentations on advanced techniques and recent
developments. This syllabus provides a balanced coverage of fundamental
concepts, practical applications, and emerging trends in the field of heat
treatment. Adjustments can be made based on the specific goals and focus of
the course.

Learning and Teaching Strategies

alal 5 alasll ilin il i

Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and
expanding their critical thinking skills. This will be achieved through classes,
interactive tutorials online videos and by considering types of experiments.
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Student Workload (SWL)

bw\\oigw%ﬂwwbﬂ\d@\

Structured SWL (h/sem) Structured SWL (h/w)
63
daadll 3 lall alatiall ol jall Jasl) Lo saud calldall alaiiall ol jall Jasll
Unstructured SWL (h/sem) Unstructured SWL (h/w)
87
aadll g3 Clall alind) ye sl 5l Jaall e sand Calldall il yue gl all Jaal)

Total SWL (h/sem)
Jamdl) A alall IS ) 5 Jas)

150
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Module Evaluation

) ) bl apis
. Weight Relevant Learning
Time/Number (Marks) Week Due Outcome
Quizzes 4 10% (10) 3,6,10and 13 | LO #2, #6 and #8, #12
. 2,5,8,12and | LO#1, #5 and #7, #9,

Formative | Assignments 5 10% (10) 15 #13 #14
assessment

Lab. 7 15% (15) Continuous All

Report 1 5% (5) 14 LO #3, #4, #10, #14, #11
summative | prae " 2hr 10% (10) 7 LO#1 - #7
assessment

Final Exam 3hr 50% (50) 16 All

1009 (100

Total assessment Marks)

Delivery Plan (Weekly Syllabus)
@bl oo sl Zleiall

Material Covered

Week 1 — Introduction to Heat Treatment

— Definition and objectives of heat treatment

— Basic concepts: temperature, heat, energy transfer
— Phases and phase diagrams in materials science

— Iron-carbon phase diagram

Week 2

Week 3 — Heat Treatment Processes

— Annealing Processes

— Full annealing

— Process annealing

— Isothermal annealing

— Normalizing and Hardening Processes

— Normalizing

— Hardening processes: quenching, martensite formation
— Surface hardening techniques: carburizing, nitriding

Week 4

Week 5 — Heat Treatment Equipment and Furnaces
Week 6 — Types of furnaces: batch, continuous, vacuum, atmosphere-controlled
— Furnace atmosphere and its effects on heat treatment
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— Heat treatment cycles and parameters
— Furnace instrumentation and control

Week 7 — Heat Treatment of Ferrous Alloys

— Tempering and its effects on hardness and toughness
— Austempering and martempering

— Precipitation hardening

— Effects of alloying elements on heat treatment

Week 8

Week 9 — Heat Treatment of Non-Ferrous Alloys

— Aluminum alloys: annealing, solution heat treatment, aging
— Copper alloys: annealing, stress relief, softening

— Heat treatment of titanium alloys

— Heat treatment of nickel-based alloys

Week 10

Week 11 — Heat Treatment Defects and Quality Control

— Common heat treatment defects: cracking, distortion, decarburization
— Methods for defect prevention and control

— Non-destructive testing methods

— Quality control in heat treatment processes

Week 12

Week 13 — Advanced Heat Treatment Techniques

— Induction heating and its applications

— Laser heat treatment

— Selective laser melting (SLM) in additive manufacturing
— Cryogenic treatment and its effects on materials

Week 14

— Recent Developments and Future Trends

— Current research and advancements in heat treatment technology
— Industry applications and case studies

— Future trends in heat treatment processes and materials

Week 15

Week 16 | Preparatory week before the final Exam
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Delivery Plan (Weekly Lab. Syllabus)

idall e ) zleiall
Material Covered
— Definition of Basic concepts: temperature, heat, energy transfer, Phases and phase
Week 1 - 4 . .
diagrams and Iron-carbon phase diagram
— Heat Treatment Processes, Annealing and Full annealing, Isothermal annealing,
Week 5 - 8 Normalizing and Hardening Processes : quenching, martensite formation, Surface
hardening techniques: carburizing, nitriding
— Heat Treatment Equipment and Furnaces
— Types of furnaces: batch, continuous, vacuum, atmosphere-controlled
Week 9 - 12 — Furnace atmosphere and its effects on heat treatment
— Heat treatment cycles and parameters
— Furnace instrumentation and control
— Experimental work: The student will be trained laboratory-based on all vocabulary
Week 13-1° for the purpose of applying knowledge and acquiring the skills necessary to apply
various heat treatment processes in engineering applications in the future.

Learning and Teaching Resources

L)'“".._)ﬂ‘} (Ja.'m )JLAA

Available in

Text the Library?

Required Texts

1. "Principles of Heat Treatment of Steels" by George Krauss

2. "Introduction to the Heat Treatment of Metals™ by David
Scott

3. "Heat Treatment: Structure and Properties of Nonferrous
Alloys" by C.M. Cotell, C. M. Wayman, and E.A. Starke
Jr.

4. "Heat Treatment, Selection, and Application of Tool
Steels" by William E. Bryson

5. "Introduction to Physical Metallurgy and Engineering
Materials” by R. E. Smallman and R. J. Bishop

6. "Heat Treatment of Gears: A Practical Guide for
Engineers” by A.K. Rakhit and Jon L. Dossett

7. "Steels: Microstructure and Properties™ by Harry
Bhadeshia and Robert Honeycombe

Yes
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Recommended NO
Texts
Websites
Grading Scheme
Group Grade s Marks | Definition
%)
A - Excellent el 90 - 100 | Outstanding Performance
GBO;)C\j/ery las 2 80 -89 Above average with some errors
Success Group
C - Good 2 70-79 Sound work with notable errors
(50 - 100)
D - . . . .
Ll g -
Satisfactory $a 60 - 69 Fair but with major shortcomings
E - Sufficient Jsa 50 - 59 Work meets minimum criteria
Fail Group FX — Fail (Aadleal) 28) 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.
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Code Course/Module Title ECTS Semester
AM 303 Metal forming 6 5
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
2 2 63 87
Description

The course "Understanding Heat Treatments in Engineering Materials" is designed to provide engineering
students with a comprehensive understanding of the principles, processes, and applications of heat treatments in
various materials. Heat treatment is a critical aspect of materials engineering, influencing the mechanical, thermal,
and electrical properties of metals and alloys. Through this course, students will delve into the theoretical
foundations and practical applications of heat treatments, essential knowledge for engineers working in fields such
as manufacturing, aerospace, automotive, and materials science.

Assessment Methods:

e Laboratory Reports: Assessing students' ability to conduct experiments, analyze results, and draw
conclusions.
e Quizzes and Examinations: Evaluating theoretical knowledge, including principles, processes, and phase
diagrams.
e Assignments and Case Studies: Applying heat treatment methods to real-world scenarios, encouraging
problem-solving skills.
e Group Projects and Presentations: Collaborative projects simulating engineering challenges, fostering
teamwork and communication skills.
e Final Examination: Comprehensive assessment covering all aspects of the course, ensuring a thorough
understanding of heat treatments in engineering materials.
By the end of this course, engineering students will possess a strong theoretical foundation, practical skills, and
problem-solving abilities, enabling them to make informed decisions regarding material selection and heat
treatment processes in their future engineering careers.

MODULE DESCRIPTION FORM
Ll ) Balal) s g 773 g
Module Information

M\).ﬂ\ saldll g_aLA)L.A

Module Title Measurement Systems Module Delivery
Module Type Core Theory
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Module Code AM 307 O Seminar
ECTS Credits 6  Lab

O lecture
SWL (hr/sem) 150 O Practical

O Tutorial
Module Level 3 Semester of Delivery 6
Administering Department AM College TEMO
1Ll Haitham M. Wadullah e-mail Dr.haitham@ntu.edu.iq
Leader
Module Leader’s Acad. Title Prof. Module Leader’s Qualification Ph.D.
Module Tutor e-mail
Peer Reviewer Name e-mail
SAC;;';E\‘;:I Commitiee Y¥/4/2023 | Version Number 10

Relation with other Modules

6 AY) Al 5ol ) sall a4l

Prerequisite module None Semester

Co-requisites module | None Semester
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Module Aims, Learning Outcomes and Indicative Contents

A5 )W) Gy ginall 5 aladll =il 5 dad all 3ol Calaa

These objectives aim to provide students with a comprehensive understanding
of fundamental measurement concepts and systems used in engineering
applications. Coupled with practical skills and problem-solving abilities
Module Objectives essential for their future careers in devices, manufacturing, and related fields.

Ll ) B3l Calaa| 1. Understanding of Fundamental Principles; Objective and Key
Outcomes

Measurement Techniques and Instruments:

Data Acquisition and Signal Processing

Measurement System Design and Calibration

Integration of Measurements into Engineering Projects

arwn

Upon completion of the course, students will be able to:
1. Demonstrate Understanding of Measurement Fundamentals:

o Explain fundamental measurement terminologies, including
accuracy, precision, resolution, and sensitivity.

o Understand the importance of measurement units and standards
in engineering applications.

« Describe the working principles of various sensors, transducers,
and measurement instruments.

2. Apply Measurement Techniques:

« Apply analog and digital measurement techniques appropriately

Module Learnin . . ) .
g in engineering scenarios.

Outcomes

o Select and use suitable measurement instruments such as
multimeters, oscilloscopes, and signal analyzers for specific
tasks.

a5l Balall alesl) s e

o Implement advanced measurement tools, including sensors for
temperature, pressure, strain, and displacement, in practical
applications.

3. Analyze and Process Measurement Data:

e Analyze measurement data using statistical methods to draw
meaningful conclusions.

« Utilize digital signal processing techniques for filtering, noise
reduction, and feature extraction from measured signals.

o Apply software tools for data analysis and visualization,
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interpreting results effectively.
4. Design and Implement Measurement Systems:

« Design measurement systems tailored for specific engineering
applications, considering sensor selection, signal conditioning,
and data acquisition methods.

o Implement and troubleshoot measurement setups, demonstrating
proficiency in sensor integration and data acquisition.

o Apply calibration techniques to enhance measurement accuracy
and reliability in engineered systems.

5. Integrate Measurements into Engineering Projects:

o Integrate sensors and measurement systems into engineering
projects related to automation, control systems, robotics, and
loT applications.

o Evaluate the effectiveness of measurement systems in improving
the efficiency and reliability of engineering projects.

o Collaborate in interdisciplinary teams to design and implement
comprehensive engineering solutions incorporating
measurement technologies.

By achieving these learning outcomes, engineering students will be well-
equipped to design, implement, and analyze measurement systems for a wide
range of engineering applications, ensuring accuracy, reliability, and ethical
conduct in their professional practice.

Indicative Contents

3ol V) ey il

Module 1: Introduction to Measurement Systems

e Importance of measurements in engineering

e Basic measurement terminologies: accuracy, precision, resolution
e Measurement units and standards

e Sensors and transducers: types, principles, and applications

¢ Signal conditioning techniques

Module 2: Measurement Techniques and Instruments

e Analog and digital measurement techniques

e Overview of measurement instruments: multimeters, oscilloscopes, signal
analyzers

e Sensors for temperature, pressure, strain, displacement, and other physical

properties
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e Data acquisition systems: types, components, and selection criteria
e Laboratory demonstrations and hands-on exercises with measurement
instruments

Module 3: Data Analysis and Signal Processing

e Statistical analysis of measurement data

e Digital signal processing: filtering, Fourier analysis, spectral analysis

e Software tools for data analysis and visualization (e.g., MATLAB,
LabVIEW)

e Time and frequency domain analysis

e Case studies on signal processing applications in engineering
measurements

Module 4: Measurement System Design and Calibration

e Principles of measurement system design

e Sensor selection and integration into measurement systems

e Calibration techniques: methods, standards, and procedures

e Error analysis and compensation in measurement systems

e Practical exercises on designing and calibrating measurement setups

Module 5: Advanced Measurement Technologies (Part I)

e Remote sensing and wireless sensor networks

e MEMS (Micro-Electro-Mechanical Systems) sensors and applications
Internet of Things (10T) devices and sensors

Real-time measurements and control systems

Emerging trends and innovations in measurement technologies

Module 6: Advanced Measurement Technologies (Part 11)

¢ Internet of Things (1oT) devices and sensors
¢ Real-time measurements and control systems
e Emerging trends and innovations in measurement technologies

Module 7: Integration of Measurements into Engineering Projects (Part I)

e Automation and control systems: sensors, actuators, and feedback loops
¢ Robotics and mechatronics applications: sensors for robotic perception and
control

Module 8: Integration of Measurements into Engineering Projects (part I1)

205




L;oJaJ\ Exdly dl}.” ﬁla.‘i.’\ 39 - éb.:.” a:a‘)ﬁ.@o:-
L oadl 4uan! daels!
(Y1 8)91) (fedatl] hiBndl LS duwdin 3 o9y 9IS
Byl B> YE - - (Aeayd Jgamd Ziled) Olgiee o
delw YO = doygl Bu>9 S

e |oT applications in engineering: smart sensors, data communication, and
cloud integration

e Case studies and group projects integrating measurement systems into real-
world engineering applications

Assessment Methods:

e Quizzes and examinations assessing theoretical knowledge

e Laboratory reports evaluating practical skills in using measurement
instruments

e Group projects integrating measurement systems into engineering
applications

¢ Individual assignments on data analysis and system design

e Class presentations and discussions on case studies and ethical
considerations

Learning and Teaching Strategies

aslail] 5 alal) il i

The main strategy that will be adopted in delivering this module is to encourage
Strategies students’ participation in the exercises, while at the same time refining and
g expanding their critical thinking skills. This will be achieved through classes,
interactive tutorials online videos and by considering types of experiments.
Student Workload (SWL)
Structured SWL (h/sem) Structured SWL (h/w)
Y ¢
Juadll P& lUall adatiall ol jall Jasl) Le saud (alldall pliiall ol Al Jasdl
Unstructured SWL (h/sem) . Unstructured SWL (h/w)
\ !
Jeaaill JMa llall alsiiall e s 520l Jaal L sand lUall alaiiall e a5l Jaal

Total SWL (h/sem)
Jaml) A allall IS ) 5l Jasl)

Vo

Module Evaluation

g ) Bkl agss
. Weight Relevant Learning
Time/Number (Marks) Week Due Outcome
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Quizzes 4 10% (10) 3,6,10and 13 | LO #2, #6 and #8, #12
. 2,5,8,12and | LO#1, #5 and #7, #9,
Formative | Assignments 5 10% (10) 15 413 #14
assessment
Lab. 7 15% (15) Continuous All
Report 1 5% (5) 14 LO #3, #4, #10, #14, #11
summative | prae " 2hr 10% (10) 7 LO #1 - #7
assessment
Final Exam 3hr 50% (50) 16 All
100% (100
Total assessment Marks)
Delivery Plan (Weekly Syllabus)
GBI e ) el
Material Covered
Week 1 | Introduction to Measurement Systems
— Overview of Measurement Systems in Mechanical Engineering
— Fundamental Concepts: Accuracy, Precision, Resolution
Week 2 — Measurement Units, Standards, and Calibration
— Introduction to Basic Measurement Instruments: Vernier Calipers, Micrometers
— Hands-on Exercises: Basic Measurements and Instrument Familiarization
Week 3 | Sensors and Transducers
— Types of Sensors: Strain Gauges, Thermocouples, Pressure Transducers,
Accelerometers
Week 4 — Principles of Operation and Applications
— Selection Criteria and Considerations for Mechanical Engineering Applications
— Lab: Sensor Testing and Calibration
Week 5 | Signal Conditioning and Data Acquisition
— Signal Conditioning Techniques: Amplification, Filtering, Analog-to-Digital
Conversion
Week 6 — Introduction to Data Acquisition Systems (DAQ)
— Lab: Signal Conditioning and DAQ Setup for Various Sensors
— Introduction to LabVIEW for Data Acquisition and Control
Week 7 | Measurement System Design and Calibration
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Week 8

— Principles of measurement system design

— Sensor selection and integration into measurement systems

— Calibration techniques: methods, standards, and procedures

— Error analysis and compensation in measurement systems

— Practical exercises on designing and calibrating measurement setups

Week 9

Week 10

Advanced Measurement Technologies Part |

— Remote sensing and wireless sensor networks
— MEMS (Micro-Electro-Mechanical Systems) sensors and applications
— Internet of Things (loT) devices and sensors

Week 11

Week 12

Advanced Measurement Technologies Par Il

— Real-time measurements and control systems
— Emerging trends and innovations in measurement technologies

Week 13

Week 14

Integration of Measurements into Engineering Projects Part |

— Automation and control systems: sensors, actuators, and feedback loops
— Robotics and mechatronics applications: sensors for robotic perception and control

Week 15

Integration of Measurements into Engineering Projects Part 11

— loT applications in engineering: smart sensors, data communication, and cloud
integration

Case studies and group projects integrating measurement systems into real-world engineering
applications

Week 16

Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)
D8l e ) zleiall

Material Covered

Week 1 -2

Introduction to Measurement Instruments

— Lab Orientation and Safety Guidelines

— Introduction to Basic Measurement Instruments: Multimeters and Oscilloscopes

— Hands-on Exercise: Using Multimeters for Voltage, Current, and Resistance
Measurements

Week 3 -4

Analog and Digital Signal Measurements

— Analog Signal Measurements: VVoltage, Current, and Frequency
— Digital Signal Measurements: Logic Levels and Timing Analysis
— Lab Experiment: Analog and Digital Signal Measurements using Oscilloscopes
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Week 5 - 6

Sensors and Transducers

— Types of Sensors: Temperature, Pressure, Strain, and Displacement Sensors
— Calibration of Sensors: Procedures and Techniques
— Lab Activity: Calibrating Temperature and Pressure Sensors

Week 7-8

Data Acquisition Systems

— Introduction to Data Acquisition Systems (DAQ)
— Configuring DAQ Hardware and Software
— Lab Project: Building a Simple Data Acquisition System for Temperature Sensing

Week 9-10

Digital Signal Processing for Measurements

— Introduction to Digital Signal Processing (DSP)
— Filtering Techniques: Low-pass, High-pass, and Band-pass Filters
— Lab Exercise: Implementing Filters for Signal Conditioning

Week 11 -12

Real-time Measurements and Control Systems

— Real-time Measurements and Feedback Control Systems
— Introduction to PID Controllers
— Lab Project: Implementing a PID Control System for Temperature Regulation

Learning and Teaching Resources

U"‘:’Jﬂ‘} el,_'m )JL&AA

Available in

Text the Library?

8. "Principles of Heat Treatment of Steels™ by George Krauss

9. "Introduction to the Heat Treatment of Metals" by David Scott

10. "Heat Treatment: Structure and Properties of Nonferrous
Alloys" by C.M. Cotell, C. M. Wayman, and E.A. Starke Jr.

11. "Heat Treatment, Selection, and Application of Tool Steels"
by William E. Bryson

Reileel TR 12.  “Introduction to Physical Metallurgy and Engineering Yes
Materials" by R. E. Smallman and R. J. Bishop
13. "Heat Treatment of Gears: A Practical Guide for Engineers"
by A.K. Rakhit and Jon L. Dossett
14. “Steels: Microstructure and Properties” by Harry Bhadeshia
and Robert Honeycombe
Recommended NO
Texts
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Websites

210




el Codly JLl edasd) 8yl - Blyall &) g40>

((EEURSTNV) JP-SWZI ROV WIN[RENTE P UNTERE IEVPHTNL ¥
L9 B9 YL+ - (dewhyd Jgaad dlel) Wil gin )]

Azl Al dnoloel

delus YO = @)_9‘ 5.);>-_9 bS

: 3
autodll &ALl Goolal
NORTHERN TECHNICAL UNIVERSITY

Grading Scheme

Group Grade il E/I arks Definition
Yo

A - Excellent Dbl 90 -100 | Qutstanding Performance

GBOEJS/ery las s 80 -89 Above average with some errors
Success Group

C - Good 2 70-79 Sound work with notable errors
(50 - 100)

D- . . . .

L g -

Satisfactory e 60 - 69 Fair but with major shortcomings

E - Sufficient Jsie 50 - 59 Work meets minimum criteria
Fail Group FX - Fail (Aadleall 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.
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Code Course/Module Title ECTS Semester
AM 303 Heat Treatments 6 5
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
2 2 63 87
Description

The course "Understanding Heat Treatments in Engineering Materials" is designed to provide engineering
students with a comprehensive understanding of the principles, processes, and applications of heat treatments in
various materials. Heat treatment is a critical aspect of materials engineering, influencing the mechanical, thermal,
and electrical properties of metals and alloys. Through this course, students will delve into the theoretical
foundations and practical applications of heat treatments, essential knowledge for engineers working in fields such
as manufacturing, aerospace, automotive, and materials science.

Assessment Methods:

e Laboratory Reports: Assessing students' ability to conduct experiments, analyze results, and draw
conclusions.
e Quizzes and Examinations: Evaluating theoretical knowledge, including principles, processes, and phase
diagrams.
e Assignments and Case Studies: Applying heat treatment methods to real-world scenarios, encouraging
problem-solving skills.
e Group Projects and Presentations: Collaborative projects simulating engineering challenges, fostering
teamwork and communication skills.
e Final Examination: Comprehensive assessment covering all aspects of the course, ensuring a thorough
understanding of heat treatments in engineering materials.
By the end of this course, engineering students will possess a strong theoretical foundation, practical skills, and
problem-solving abilities, enabling them to make informed decisions regarding material selection and heat
treatment processes in their future engineering careers.

MODULE DESCRIPTION FORM
Ll ) Balal) s g 773 g
Module Information

@u“)ﬂ\ salll g_i\.A)LAA

Module Title Theory of Machine Module Delivery
Module Type Core Theory
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Module Code AM 308 I Lecture
ECTS Credits 6 X Lab

X Tutorial
SWL (hr/sem) 150 O Practical

0 Seminar
Module Level 3 Semester of Deliver 6
Administering Department AM College TEMO
Module . . . i

L eader Yasir Hassan Ali e-mail yha2006@ntu.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification PhD
Module Tutor e-mail
Peer Reviewer Name e-mail
Scientific Committee 23/9/2023 Version Number 1.0
Approval Date
Relation with other Modules
G AY) Al all o sall pa A8

Prerequisite module None Semester
Co-requisites module | None Semester

Module Aims, Learning Outcomes and Indicative Contents

ALi V) il ginall g aladil] il 5 dpuad all 3alall il

Jaud Al salall Calaal

Module
Objectives

1. This course deals with the Theory of Machine.

no

machines.

N oo o &~ w

Identify velocity, and acceleration diagram.
To understand balancing of rotating masses
To understand the theory of gears.

Identify and describe the governors system.

To explain cams to be used in machines design.

To develop students fundamental knowledge and insight into the theory of
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8. To explain belts to be used in machines design.
1. Define Basic concepts of the Theory of Machine.
2. Define and calculate velocity, and acceleration.
3. Define and calculate Gyroscope.
Module _ ) )
Learning 4. Define and calculate Balancing of rotating masses.
Outcomes 5. Define and calculate Types of governors.
6. Recognize Classification of gears.
Bl el e o 7. Analyze the Types of belts.
L))
8. Describe Velocity ratio of a compound belt drive Length of belt Vibration.
9. Identify determining Cam profile construction.
10. Recognize the Flywheel.
Indicative content includes the following.
Part A
Indicative
Contents Fundamental knowledge and insight into the theory of machines, velocity, and acceleration
diagram, balancing of rotating masses, theory of gears. [30 hrs]
Hali LY Ol gl
Part B
Governors system, Types of belts, Gyroscope ,Types of brakes, Cam, Flywheel. [30 hrs]
Learning and Teaching Strategies
adadll g alell i) il
The Theory of machine module employs a range of effective learning and
teaching strategies. Students engage in theoretical lectures, practical
demonstrations, and hands-on laboratory sessions to grasp the underlying
principles and gain practical skills. Case studies and real-world scenarios enhance
Strategies problem-solving 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 module promotes equipping students with the knowledge and
skills necessary for success in the field of machine.

Student Workload (SWL)

e il 10 i guuna Ul ol 3l Jaal

Structured SWL (h/sem)

93 Structured SWL (h/w) 6
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Unstructured SWL (h/sem)
Juaill & llall aliiiall e s yll Jaal

57

Unstructured SWL (h/w)
L sansl Ul il e oasl ) Jaal

Total SWL (h/sem)

150
Jal) A alall IS ) 5 Jaa)
Module Evaluation
Ll ) Balal) g
. Weight Relevant Learning
Time/Number (Marks) Week Due Outcome
Quizzes 2 10% (10) 5and 10 | LO #1, #2 and #3
Formative Assignments 2 10% (10) 7and 13 | LO #2, #3 and #4, #6
assessment Projects / Lab. 10 10% (10) 2-11 | LO#2, #3 and #4, #6
Report 10 10% (10) 3-12 LO #2, #3 and #4, #6
Y E"X';’fﬁrm 2hr 10% (10) 7 LO #1, #2 and #3
assessment
Final Exam 3hr 50% (50) 16 All
100% (100
Total assessment Marks)

Delivery Plan (Weekly Syllabus)

GBIl e sl zlgall
Material Covered
Week 1 Introduction and Definition.
Week 2 Velocity in Mechanisms.
Week 3 Solved problems for velocity in mechanisms
Week 4 Acceleration in mechanisms
Week 5 Solved problems for Acceleration in mechanisms
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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.

Balancing of several masses rotating in the same plane.

Week 6 - 8 ) o
Balancing of several masses rotating in different planes.
(@) Analytical method. (b) Graphical method.
Solved problems.
Classification of gears, spur gears, velocity ratio (gear ratio).
Week 9,10
Center to center distance.
Week 11,12 Gear trains, velocity ratio of simple gear trains, velocity ratio of compound gear trains, solved
problems.
Week 13 Epicyclic gear trains, simple epicyclic gear trains.
Week 14 Compound epicyclic gear trains.
Week 15 Solved problems.
Week 16, 17 | Types of governors, solved problems.
Week 18 Gyroscope
Types of belts, types of flat belt drive, selection of belt drive.
Week 19,20 | vzelocity ratio of open belt drive. Effect of belt thickness on Velocity ratio, slip of the belt.
Creep of the belt.
Velocity ratio of a compound belt drive.
Length of belt. (a) Open belt. (b) Cross belt.
Week 21,22
Ratio of driving tension for flat belts.
Determination of angle of contact. (a) Open belt. (b) Cross belt.
Power transmitted by a belt. Centrifugal tension (Tc).
Maximum tension in the belts (Tmax).
Week 23,24
Condition for the Transmission of Maximum Power.
Initial tension in the belt (t0). V — Belt drive and rope drive. Solved problems.
Types of brakes.
Week 25,26
Solve problems.
Week 27,28 | Cam profile construction.
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Solve problems.

Flywheel
Week 29,30
Solve problems.
Delivery Plan (Weekly Lab. Syllabus)
il o ] rleial

Material Covered
Week 1 | Lab 1: Balancing of a single rotating mass by a single mass rotating in the same plane.
Week 2 | Lab 2: Balancing of several masses rotating in the same plane.
Week 3 | Lab 3: Balancing of several masses rotating in different planes.
Week 4 | Lab 4: Spur Gear.
Week 5 | Lab 5: Gear Trains.
Week 6 | Lab 6: Governors.
Week 7 | Lab 7: Flat Belts.
Week 8 | Lab 8: V- Belts.
Week 9 | Lab 9: Gyroscope

Week 10 | Lab 10: Flywheel

Learning and Teaching Resources

U‘“:.’,)ﬁ\} (J’:\l\ )JLAA

Text

Available in the

Library?
. Mechanics of machines: elementary theory and
REELIER TR examples J Hannah and RC Stephens ves
Recommended Mechanics of machines: elementary theory and Yes
Texts examples J Hannah and RC Stephens
Websites
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NORTHERN TECHNICAL UNIVERSITY

Grading Scheme
Group Grade il 2/| arks Definition
Yo
A - Excellent Dlal 90 -100 | Qutstanding Performance
GB ) (\j/ery las s 80 -89 Above average with some errors
Success 00
Group C - Good TN 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
— Aadladll —l -
Fail Group FX - Fail (s ¥) b | (45-49) awarded
(0-49) F _ Fail 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
AM 308 Theory of Machine 6 6
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
3 3 93 57
Description

The Theory of Machine Principles module provides students with a comprehensive understanding of the
principles, components, and applications of Mechanics of machines. This module combines theoretical
knowledge with practical skills. Throughout the module, students delve into the fundamental principles of
Dynamics, and Mechanics of machines, which form the basis of machines processes. Hands-on activities and
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laboratory sessions enable students to calculate and analyze different processes machines systems. The module
encourages the students to communicate effectively and work collaboratively in teams, simulating real-world
scenarios they may encounter in the field.

MODULE DESCRIPTION FORM
Ll ) Balall Ciua g 3 gad

Module Information

@u\).ﬂ\ saldll &_ILA}L_A

Computer Applications 3
Module Title Module Delivery
(MATLAB)

Module Type core Theory
Module Code AM 309 O Lecture
ECTS Credits 6 X Lab

Tutorial
SWL (hr/sem) 150 O Practical

Seminar
Module Level 3 Semester of Deliver 6
A[;jergji”ritieerr:rt‘g AM College TEMO
Module Leader | Ayman Sabah Rashad e-mail | Aymansabah@ntu.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification | Ph.D
Module Tutor e-mail
Peer Reviewer Name e-mail
%ﬂf:tiﬁc COMTIHES APIBE 23/9/2023 Version Number 1.0

Relation with other Modules
G AY) Al all o sall g 28D

Prerequisite module None Semester
Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents

AL8 V)l ginall 5 aladill il 5 dpuad all 3alall il

Module
Objectives

Al all 3ol Calaal

10.
11.
12.

Understanding the MATLAB environment
Being able to do simple calculations using MATLAB

Being able to carry out simple numerical computations and analyses using MATLAB

Module
Learning
Outcomes

Salall ALt i j2e
Al Al

After attending the module, the students

14.

15.
16.

17.
18.
19.
20.

are familiar with the MATLAB environment and can perform basic operations, such as
simple programming, importing data and plotting graphics

are able to create and combine variables (scalars, vectors, matrices)

are familiar with basic numerical methods, such as numerical differentiation and
integration integrals, approximate derivatives, and solving linear systems

can use MATLAB solver(s) for solving differential equations
Use the MATLAB GUI effectively
Design simple algorithms to solve problems

Know where to find help

Indicative
Contents

ali LY il sisal)

15.

16.

17.

We will learn how to start MATLAB and will familiarize ourselves with its user
interface. We will learn how to use MATLAB as a sophisticated calculator. We will
learn about syntax and semantics. We will see ways in which MATLAB provides help.
Finally, we will learn how to create plots in MATLAB.

The basic unit with which we work in MATLAB is the matrix. We solve problems by
manipulating matrices, and operators are the primary means by which we manipulate
them. We will learn how to define matrices, extract parts of them and combine them to
form new matrices. We will learn how to use operators to add, subtract, multiply, and
divide matrices, and we will learn that there are several different types of multiplication
and division. Finally, we will learn MATLAB’s rules for determining the order in
which operators are carried out when more than one of them appear in the same
expression.

Functions let us break up complex problems into smaller, more manageable parts. We
will learn how functions let us create reusable software components that can be applied
in many different programs. We will learn how the environment inside a function is
separated from the outside via a well-defined interface through which it communicates
with that outside world. We will learn how to define a function to allow input to it
when it initiates its execution and output from it when it is done.
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18. MATLAB has useful built-in functions and we will explore many of them in this
section. We will learn about polymorphism and how MATLAB exploits it to change a
function's behavior on the basis of the number and type of its inputs. Because random
numbers play an important role in computer programming, we will learn how to use the
MATLAB random number generator. We will learn how to get input from the
keyboard, how to print to the Command Window, and how to plot graphs in a Figure
window. Finally, we will learn how to find programming errors with the help of the
debugger.

19. Selection is the means by which MATLAB makes decisions about the order in which it
executes its statements. We will learn how to use the if-statement, which is the most
important method of selection. We will learn how to use relational operators and
logical operators. We will learn how to write polymorphic functions and how to make
functions resistant to error.

20. Loops give computers their power. We will learn how to use both of MATLAB's loop
constructs: the for-loop and the while-loop. We will learn how the break-statement
works, and we will use nested loops. We will learn how to make loops more efficient.
We will learn about logical indexing and will see how to use it to produce implicit
loops that are efficient and easy for a user to understand.

21. Computers operate on bits, but humans think in terms of numbers, words, and other
types of data. Like any good language, MATLAB organizes bits into convenient data
types. We will study those types in this section. We will learn that there are ten types of
numbers and that there are conversion functions to change one type into another. We
will learn much more about strings and how the characters in them are encoded as
numbers. We will learn how to produce heterogeneous collections of data via structures
and cells, and we will learn how to store points in time and time durations.

22. Files are named areas in permanent memory for storing data that can be used as input
or output to MATLAB and to other programs. We will be introduced to MATLAB’s
most important methods for reading and writing files. We will learn how to create, read
from, and write into MAT-files, Excel files, text files, and binary files. We will learn
how to navigate among folders with MATLAB commands.

Learning and Teaching Strategies

a5 oLl ilyn il i

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.
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Student Workload (SWL)

e ol 10 I (i guene callall s yall Jaall

Structured SWL (h/sem)

Juadll P& lUall adatiall ol jall Jas)

78

Structured SWL (h/w)
Lo sl Ul aliiiall aal jall Jaal

Unstructured SWL (h/sem)

Jomdl) & IR il e ol ) Jaal)

72

Unstructured SWL (h/w)
L sansd Ll oLl yue sl jall Jasd)

Total SWL (h/sem)

Jeal) JDa I ISl 5l sl 0
Module Evaluation
gl 5l Balall i
Time/Number (\II\V/I(:EI:[) Week Due (R)zlz;;amnz Learning

Quizzes 3 10% (10) 3,8and 12 LO #1, #2 #4 #5 and #6
Formative Assignments 4 10% (10) 2,5,10 and 14 | LO #1, #3,#5 and #7
assessment [ projects / Lab. 3 20% (20) | Continuous | All

Report
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)
@bl e sl zlgidll

Material Covered

Week 1 Introduction to MATLAB
Week 2 The MATLAB environment
Week 3 &4 | Matrices and operators
Week 5&6 Functions
Week 7& 8& 9 | Programmer’s toolbox

222




L;o.Ld\ Exdly dla.” {“:“l”ﬂ‘ 39 - éb_,_” a:’-)ﬁ'GA"
Alesd) doanll dnslnll
(99 5y91) fealatl SLoKeall s dunkid (3 o gV
Lupgl g VE - - (Rubys Jpad A1) s o] e
delu YO = doygl B>y S

Week 10&11 | If statement
Week 12 Loops
Week 13 Data type
Week 14 File input/output
Week 15 Preparatory week before the final Exam

Learning and Teaching Resources

‘_)-u:i‘)ﬂ\_j (A’:\S\ JJLAA

Text Available in the Library?

Required Texts

MATLAB documentation
No
https://www.mathworks.com/help/ MATLAB/

Recommended

Introduction to MATLAB for Engineering Students No
Texts
Websites https://www.mathworks.com/products/MATLAB.html
Grading Scheme
cla ol ki
Group Grade el Marks | Definition
Yo
A - Excellent BRCY 90-100 | Qutstanding Performance
GBO;);/ery s s 80-89 | Above average with some errors
Success Group
C - Good > 70-79 Sound work with notable errors
(50 - 100)
D - . . . .
Lo g -
Satisfactory 5 60 - 69 Fair but with major shortcomings
E - Sufficient Jsie 50 -59 Work meets minimum criteria
Fail Group FX — Fail (Aadbeall 28) ol | (45-49) More work required but credit awarded
(0-49) F — Fail Q) (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
NTU 101 COMPUTER 6 2
PRINCIPLES
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
1 4 78 72
Description

This course teaches computer programming to those with little to no previous experience. It uses the
programming system and language called MATLAB to do so because it is easy to learn, versatile and
very useful for engineers and other professionals. MATLAB is a special-purpose language that is an
excellent choice for writing moderate-size programs that solve problems involving the manipulation of
numbers. The design of the language makes it possible to write a powerful program in a few lines. The
problems may be relatively complex, while the MATLAB programs that solve them are relatively
simple: relative, that is, to the equivalent program written in a general-purpose language, such as C++ or
Java. As a result, MATLAB is being used in a wide variety of domains from the natural sciences,
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through all disciplines of engineering, to finance, and beyond, and it is heavily used in industry. Hence, a
solid background in MATLAB is an indispensable skill in today’s job market. Nevertheless, this course
is not a MATLAB tutorial. It is an introductory programming course that uses MATLAB to illustrate
general concepts in computer science and programming. Students who successfully complete this course
will become familiar with general concepts in computer science, gain an understanding of the general
concepts of programming, and obtain a solid foundation in the use of MATLAB.

MODULE DESCRIPTION FORM
Ll ) Balall Ciua g 3 gad

Module Information
@»\Jﬂ\ 33l &_\LAJL.A

Module Title Design of Robot Arms Module Delivery
Module Type Core Theory
Module Code AM 404 O Tutorial
ECTS Credits 7 X Lab
O lecture
SWL (hr/sem) 175 O Practical
Seminar
Module Level 4 Semester of Delivery 8
Administering Department AM College TEMO
'\ﬁggglei Ayman Sabah e-mail aymansabah@ntu.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification | Ph.D.
Module Tutor e-mail
Peer Reviewer Name e-mail
icpigr;g\t:l %Zrtr;mittee 23/9/2023 Version Number 1.0

Relation with other Modules

DAY Al all o sall pe 28D
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Prerequisite module None Semester

Co-requisites module | None Semester

Module Aims, Learning Outcomes and Indicative Contents
a5 )W)l ginall 5 aledll =il 5 Dl all salall il

Module Objectives

Jau) Al salall Calaal

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

2. Understand robot configuration, structures, basic components, workspace and
generations of robots.

3. Get acquainted with performing spatial transformations and solve kinematics of
the robot

Learn about various sensors, actuators, and robot programming.

Understand the present & future applications of a robot.

Module Learning
Outcomes

Balall alatll il jaa
Al Hall

Demonstrate knowledge of industrial robots.

Apply spatial transformation to obtain forward and inverse kinematics.
Solve robot dynamics problems.

Demonstrate knowledge of sensors and actuators.

Demonstrate knowledge in control systems for motion control
Demonstrate knowledge of end effectors and grippers.

Learn numerical methods to solve problems in kinematics.

generate trajectory for path planning.

© o N o g k» w D =ooBs

Appreciate applications of robots in industry.
10. Learn about trends in robot design.
11. Demonstrate knowledge in parallel manipulators and its applications.

12. Development of critical thinking and problem-solving skills.

Indicative Contents

Lal LY il sisal)

Indicative content includes the following.

Part A — kinematics

A manipulator can be schematically represented from a mechanical viewpoint as a
kinematic chain of rigid bodies(links) connected by means of joints (revolute, prismatic
etc.). one end of the chain is constrained to a base, while an end-effector is mounted to
the other end, in order to manipulate an object in space it is necessary to describe the
end-effector position and orientation.
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Kinematics is the science of geometry in motion, it is restricted to pure geometrical
description by means of position and orientation and their time derivatives, there are two
problems in kinematics.

1- The direct kinematic problem is finding the pose of the end effector position and
orientation for specific inputs.

2-The inverse Kkinematics problem involves mapping the known position and
orientation of the end effector to a set of input joint variables while achieving that pose.

Part B — dynamics and control

Dynamics is the science of motion. It describes why and how a motion occurs when
forces and moments are applied on massive bodies, in robotics the dynamic equation of
motion for manipulators is utilized to set up the fundamental equations for control.

Control is the science of desired motion. It relates the dynamics and kinematics of a
robot to a prescribed motion; it includes optimization problems to determine forces so
that the system will behave optimally.

Path and trajectory planning is part of control in which we plan a path followed by the
manipulator in a planned time profile.

Learning and Teaching Strategies

palill g aladl) ila) yi)

The main strategy that will be adopted in delivering this module is to encourage
Strategies students’ participation in the exercises, while at the same time refining and expanding
g their critical thinking skills. This will be achieved through classes, interactive tutorials
and online videos.
Student Workload (SWL)
Structured SWL (h/sem) Structured SWL (h/w)
78 5
daadll 3 lall alatiall ol jall Jasl) Lo sl alUall adaiiall ol yall Jaall
Unstructured SWL (h/sem) Unstructured SWL (h/w)
97 6
daadll oA lldall alaiiall yie o ) Jaal) Lo sl lall aliind) jee ol Hall Jaall
Total SWL (h/sem)
175
Juaill M8 llall IS sl jal) el
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Module Evaluation

Al 5l Balall i
Time/Number (x(:ﬂ?;) Week Due gilf;amnz Learning
Quizzes 4 10% (10) 2,5and 8,12 LO #1, #4 and #9, #11
Formative | Assignments 5 10% (10) | 3,6and 9, 11, 14 | LO #2, #3 and #7, #10, #12
assessment [} g, 7 15% (15) Continuous | All
Report 1 5% (5) 13 LO #5, #6 and #8
Summative | Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment ['rinal Exam 3hr 50% (50) 16 All
100%
Total assessment (1200
Marks)
Delivery Plan (Weekly Syllabus)
okl o sl gl
Material Covered

Week 1 | Introduction of Robotic Systems

Week 2 | Robot Arm components

Week 3 | Robot Arm Kinematics

Week 4 | Robot Arm Dynamics

Week 5 | Robot Arm Dynamics

Week 6 | Numerical Methods in Kinematics

Week 7 | Mid-Term Exam

Week 8 | Robot Arm Programming languages and systems

Week 9 | Robot Arm Design Considerations

Week 10 | Robot Arm Motion Planning
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Week 11 | Robot Arm Linear Control Systems

Week 12 | Robot Arm Nonlinear Control Systems

Week 13 | Robot Arm Applications in Applied Engineering

Week 14 | Emerging Trends in Robot Arm Design

Week 15 | Parallel Robotic Manipulators

Week 16 | Preparatory week before the final Exam

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

Material Covered

Week 1 Lab 1: servo motors

Week 2 | Lab 2: Construction of sequence and steps for robot arm motion

Week 3 | Lab 3: LabVIEW

Week 4 | Lab 4: Construction and Control of Mobile robot using NXT-LabVIEW

Week 5 | Lab 5: Introduction to simulink

Week 6 | Lab 6: robotics toolbox in Simulink

Week 7 | Lab 7: Building a robot arm model with Simulink

Learning and Teaching Resources

u.n..g‘)ﬂ\j (Ja.d\ ‘)JLAA.A

Text Available in the
Library?

Required Texts Introd_uctlon to Robotics Mechanics and Control by John No

J. Craig
Recommended . .

Theory of applied robotics by Reza N. Jazar No
Texts

https://www.edx.org/search?g=robotics
Websites

robotics foundation
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Grading Scheme

Group Grade il 2/| arks Definition
Yo
A - Excellent Dbl 90 -100 | Qutstanding Performance
GB ) (\j/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
— Aadladll —l -
Fail Group FX - Fail (s ¥) b | (45-49) awarded
(0-49) F _ Fail 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
AM 404 Design of Robot Arms 7 8
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
3 2 78 97
Description

The study of robotics concerns itself with the desire to synthesize some aspects of human function by the
use of mechanisms, sensors, actuators, and computers. This module introduces the science and engineering
of mechanical manipulation. This subdiscipline of robotics has its foundations in several classical fields.
The major relevant fields are mechanics, control theory, and computer science. In this module we cover
topics from mechanical engineering and mathematics, control-theoretical material, it is helpful if the student
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has had one basic course in statics and dynamics and control and a course in linear algebra. this module is
appropriate for a fourth course graduate level.

MODULE DESCRIPTION FORM
Ll ) Balall Ciua g 3 gad

Module Information

@u\)ﬂ\ salall &_}LA)L.A

Module Title CAD/CAM Module Delivery
Module Type Core X Theory
Module Code AM 405 O Lecture
ECTS Credits 7 K Lab
X Tutorial
SWL (hr/sem) 175 1 Practical
X Seminar
Module Level 4 Semester of Delivery 8
Administering Department AM College TEMO
'\C(e)ggleer Hasan abdulellah Abdulla e-mail | hasan.alsarraf@ntu.edu.iq

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

Module Tutor e-mail

Peer Reviewer Name e-mail

Scientific Committee

Approval Date 23/9/2023 Version Number 1.0

Relation with other Modules

DAY Al all o sall pe 28D

Prerequisite module None Semester

Co-requisites module | None Semester

Module Aims, Learning Outcomes and Indicative Contents

231




L;oJaJ\ Exdly dl}.” {o:ula.‘i.‘\ 39 - éb.:.” a:a‘)j.@o:-
L oadl 4uan! daels!
(Y1 8)91) (fedatl] hiBndl LS duwdin 3 o9y 9IS
Byl B> YE - - (Aeayd Jgamd Ziled) Olgiee o
delw YO = doygl Bu>9 S

2oLy il il 5 o) el Aol oLl Gl

Module Objectives

Jan) Al saladl Calaal

This course is to teach the theory and tools of Computer Aided Design (CAD) and
Computer Aided Manufacturing (CAM) with an emphasis on the central role of the
geometric model in their seamless integration. It focuses on the integration of these tools
and the automation of the product development cycle. It is to introduce geometric
modeling techniques, data structure design and algorithms for solid modeling. It also
covers the machining theory, automated CNC machining, and process control.

Module Learning
Outcomes

Balall alail) il Hia
Al Hall

1. explain the concepts and underlying theory of modeling and the usage of models
in different engineering applications.

2. Create accurate and precise geometry of complex engineering systems and use
the geometric models in different engineering applications.

3. Compare the different types of modeling techniques and explain the central role
solid models play in the successful completion of CAD/CAM-based product
development.

4. Use and assess commercial CAD/CAM tools efficiently, effectively and
intelligently in advanced engineering applications.

5. Use current state-of-the-art CAD/CAM technology in research.
6. Extend CAD/CAM technology for research and development purposes

~

Explain the basic concepts of CNC programming and machining

Indicative Contents
Jala Y1 b giaal)

Fundamentals of CAD: The design process, applications of computer for design, creating
the Manufacturing, Database, The design workstation, Graphical Terminal, Operator
input Devices, Plotters and other devices, Computer graphics Software and Database:
Configuration, Graphics Packages, Constructing the Geometry, transformations, solid
modeling CAM — Introduction, Numerical Control and NC Part Programming: NC
Coordinate system, NC motion control system, Economics of NC, Manual and Computer
Aid Programming, NC programming with interactive graphics Machine Tools and
related Equipment, Materials Handling and Storage system, computer system.

Learning and Teaching Strategies

palail) 5 alatl) il i

Strategies

The primary approach utilized in this module is to foster active student engagement
through exercises, which aim to enhance their critical thinking abilities. This will be
accomplished through a combination of interactive classes, tutorials, and hands-on
experiments that involve various sampling activities, specifically designed to capture
students' interest. By encouraging participation and providing opportunities for
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practical application, students will be able to refine and expand their critical thinking
skills. The module will prioritize creating an interactive learning environment that
enables students to actively engage with the subject matter and develop a deeper
understanding of the concepts through real-world examples and problem-solving
exercises.

Student Workload (SWL)

Lo sal Y0 3 puna allall ol 5ol sl

Structured SWL (h/sem)

Juadll P& lUall adatiall ol jall Jasl)

78

Structured SWL (h/w)
Lo saul calldall alaiiall ol jall Jaall

Unstructured SWL (h/sem)
Jeal) DA QU Jsiill pe asd 50l Jasl)

97

Unstructured SWL (h/w)
L sl Ul Adsiial) yue ol Jaall

Total SWL (h/sem)

Jeal) JDa I IS a5l sl Ho
Module Evaluation
gl 5l Balall i
Time/Number (Y\V/I(:EQ) Week Due gilfc\garzz Learning
Quizzes 3 10% (10) 3,8and 12 LO #1, #2, #4, and #7
Formative Assignments 6 10% (10) | 4,6,7,9,11and 13 | LO #3, #5, and #6
assessment [ projects / Lab. 10 20% (20) Continuous All
Report
Summative | Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment [ Final Exam 3hr 50% (50) 16 All
100%
Total assessment (100
Marks)

Delivery Plan (Weekly Syllabus)

bl o ) gl

Material Covered
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Week 1 CAD/CAM theory

Week 2 Introduction to CAD/CAM

Week 4 Geometric modeling

Week 5 Computer graphics

Week 6 Product Design and development

Week 7 Product Manufacturing and management
Week 8 Future directions for CAD/CAM

Week 9 Solidworks CAD/CAM package (labs)
Week CAD/CAM Programming

10,11,12

Week CNC machining (labs)

12,13,14

Week 15 ACIS open architecture kernel (labs)
Week 16 Preparatory week before the final Exam

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

Material Covered

Learning and Teaching Resources

U““:’)ﬂ‘} ?l’—d‘ JJLAA

Available in the

Text Library?

CAD/CAM: Computer-Aided Design and
Required Texts | Manufacturing Yes

by M. Groover

Recommended CAD/CAM/CIM P.Radhakrishnan & Subramanyam,

Texts Willey Eastern Limited. yes

Websites https://learnengineering.in/mechanical-drawing-books/
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Grading Scheme
Group Grade il E/I arks Definition
Yo
A — Excellent Dbl 90 -100 | Qutstanding Performance
GB ) (\j/ery las s 80 -89 Above average with some errors
Success 00
Group C - Good TN 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
— Aadladll —l -
Fail Group FX - Fail (s ¥) b | (45-49) awarded
(0-49) F _ Fail 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
AM 405 CAD/CAM 7 8
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
1 4 78 97
Description

This course is to introduce computer-aided design (CAD) and computer-aided manufacturing (CAM) theory
and applications. The course subjects include CAD/CAM systems, Geometric modeling, data exchange and
integration, mechanical assembly, mechanical tolerancing, process planning and Tool path generation,

235




ol Cdly Jladl eadaill 819 - Blyadl ) gg
idlesd! duail! dnslse
(Y1 8)91) (fedatl] hiBndl LS duwdin 3 o9y 9IS
Byl B> YE - - (Aeayd Jgamd Ziled) Olgiee o
el YO = doysl oy S

integration of CAD/CAM with the production machine, and Computer control of machines and processes in
manufacturing systems. Projects will focus on sold modeling for design and manufacturing applications and the
use of commercial CAD/CAM software for automating the production cycle. Applications include NC
machining, design of (optimum) cutting tools and modeling and design of fixtures for dies and molds.

MODULE DESCRIPTION FORM
:\.\M\JJM salall LJAAJ CJ}A.}

Module Information
@u\)ﬂ\ 33l &_}LA)L.A

Module Title Systems modeling and simulation Module Delivery
Module Type Core X Theory
ECTS Credits 7 X Lab
OTutorial
SWL (hr/sem) 175 O Practical
X Seminar
Module Level 4 Semester of Deliver 8
Administering Department AM College TEMO
Module . . . .
L eader Tarig Khaild e-mail asmaa.taha@ntu.edu.iq

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

Module Tutor | Name (if available) e-mail E-mail

Peer Reviewer Name Name e-mail E-mail

Scientific Committee

Approval Date 23/9/2023 Version Number | 1.0

Relation with other Modules

G AY) Al al o sall g 28D

Prerequisite module None Semester

Co-requisites module | None Semester
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Module Aims, Learning Outcomes and Indicative Contents

4L5 Y1 il sinall 5 alail) il g 4l all salall Calaa

1. Understand the fundamental concepts and principles of systems
modeling and simulation.

2. Develop the skills to create mathematical models of complex systems
using appropriate modeling techniques.

Module Objectives 3. Acquire knowledge of simulation methods and tools for analyzing and
evaluating system behavior.

4. Apply modeling and simulation techniques to solve practical
engineering problems and make informed decisions.

5. Enhance critical thinking and problem-solving skills through the
analysis and interpretation of simulation results.

6. Develop the ability to validate and verify simulation models to ensure
their accuracy and reliability

Jau) all saldl Calaal

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

1. Upon satisfactory completion of the course, the student will be able to:

2. Understand the principles and techniques of systems modeling and
simulation.

3. Develop the skills to create and analyze mathematical models of

Module Learning complex systems.
Outcomes 4. Apply simulation tools and software to simulate and study the behavior
of systems.

5. Interpret and analyze simulation results to gain insights into system

el A e e o performance and behavior.

6. Design and execute simulation experiments to test hypotheses and
validate models.

7. Collaborate effectively in teams to develop and implement simulation
projects.

8. Communicate simulation findings and results effectively through
written reports and presentations.

Indicative content includes the following.
Part A —

Introduction to Systems Modeling and Simulation, Mathematical Modeling,
Discrete Event Modeling and Continuous System Modeling [15 hrs]

Indicative Contents

Hali LY b gl
Verification and Validation of Models, Simulation Output Analysis, Modeling
and Simulation of Mechanical Systems and Optimization in Simulation [15 hrs]

Revision problem classes [6 hrs]
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Part B

Agent-Based Modeling and Simulation, System Dynamics Modeling, Monte
Carlo Simulation [15 hrs]

Simulation Modeling in Manufacturing, Simulation of Energy Systems,
Simulation for Decision Support [15 hrs]

Final Project and Presentation

Learning and Teaching Strategies

el 5 alal) ibansl

Strategies

The primary approach utilized in this module is to foster active student
engagement through exercises, which aim to enhance their critical thinking
abilities. This will be accomplished through a combination of interactive
classes, tutorials, and hands-on experiments that involve various sampling
activities, specifically designed to capture students' interest. By encouraging
participation and providing opportunities for practical application, students will
be able to refine and expand their critical thinking skills. The module will
prioritize creating an interactive learning environment that enables students to
actively engage with the subject matter and develop a deeper understanding of
the concepts through real-world examples and problem-solving exercises.

Student Workload (SWL)

e sl 10 i guna lUall ol 3l Jaal

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

daadll I3 alldall alaiiall ol all Jasll 03 Lo sl allall Akl ol 5l Jaall 4
Unstructured SWL (h/sem) Unstructured SWL (h/w)

daadll I3 lldall alaiiall yie ol yall Jaal) 112 Lo sand ClUll alaiiall yie sl yall Jaal) 6
Total SWL (h/sem)

ol & Ul SH sl ) Jasl) L

Module Evaluationizw )il saldl aus

Time/Numbe | Weight (Marks) | Week Due | Relevant Learning
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NORTHERN TECHNICAL UNIVERSITY

r Outcome
. 2,4,8,and | LO #1, #2, #3, #5 and
0 k) k) k) H H 1
Quizzes 4 15% (15) 10 48
. LO #4, #6, #7, #9 and
Formative | Assignments 2 10% (10) 3and 9 410
assessment :
Projects / Lab. 6 15% (15) Cont;nuou All
Report
Midterm
Summative | Exam 2hr 10% (10) 7 LO#1-#5
assessment
Final Exam 3hr 50% (50) 16 All
100% (100
Total assessment Marks)

Delivery Plan (Weekly Syllabus)

bl o sl gl

syllabus Material Covered

Week 1 | Introduction to Systems Modeling and Simulation

Week 2 | Mathematical Modeling

Week 3 | Discrete Event Modeling

Week 4 | Continuous System Modeling

Week 5 | Verification and Validation of Models

Week 6 | Simulation Output Analysis

Week 7 | Mid-term exam

Week 8 | Modeling and Simulation of Mechanical Systems

Week 9 | Optimization in Simulation

Week 10 | Agent-Based Modeling and Simulation

Week 11 | System Dynamics Modeling

Week 12 | Monte Carlo Simulation

Week 13 | Simulation Modeling in Manufacturing
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autodll &ALl Goolal
NORTHERN TECHNICAL UNIVERSITY

Week 14 | Simulation of Energy Systems

Week 15 | Simulation for Decision Support

Week 16 | Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)

Material Covered

Week 1 | Lab 1: Systems Modeling and Simulation

Week 2 | Lab Y: Mathematical Modeling

Week 3 | Lab ¥: Discrete Event Modeling

Week 4 | Lab ¢: Continuous System Modeling

Week 5 | Lab °: Verification and Validation of Models

Week 6 | Lab : Simulation Output Analysis

Week ¥ | Lab V: Modeling and Simulation of Mechanical Systems

Week A | Lab A: Optimization in Simulation

Learning and Teaching Resources

U"‘:’Jﬂ‘} el’_'m )JLAA

Available in the

Text Library?
1. "System Simulation Techniques with MATLAB
and Simulink™ by Dingyu Xue and Yangquan Chen
Required Texts 2. "'Discrete-Event System Simulation™ by Jerry on-line

Banks, John S. Carson 11, Barry L. Nelson, and
David M. Nicol
3. "System Dynamics" by William J. Palm 111

1. "'Simulation Modeling and Analysis' by Averill M.
Law and W. David Kelton

2. "Principles of Modeling and Simulation: A No
Multidisciplinary Approach™ by John A.
Sokolowski and Catherine M. Banks

Recommended
Texts

1. www.anylogic.com
Websites 2. www.mathworks.com
3. www.simio.com
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Grading Scheme

Group Grade s Marks | Definition
%)
A - Excellent Jhial 90 - 100 | Outstanding Performance
GB ) ;/ery las s 80 -89 Above average with some errors
Success 00
Group C - Good RVEN 70-79 | Sound work with notable errors
(50 - 100) D- = _ _ _ _
Satisfactory $a 60 - 69 Fair but with major shortcomings
E - Sufficient J s 50 - 59 Work meets minimum criteria
. . . More work required but credit
_ dalladl 28) ol -
Fail Group FX - Fail (s ¥) ol | (45-49) awarded
(0-49) F _ Fail 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.
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Code Course/Module Title ECTS Semester
AM 406 System_s modglmg and 7 g
simulation
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
2 2 63 112

Description

Systems modeling and simulation is a discipline that involves the development and analysis of
mathematical models to simulate the behavior of complex systems. It provides a powerful tool for
understanding, predicting, and optimizing the performance of various systems, ranging from mechanical
and electrical systems to biological and social systems. This course aims to introduce students to the
fundamentals of systems modeling and simulation and equip them with the necessary knowledge and
skills to apply these techniques in real-world engineering problems.

The course covers topics such as mathematical modeling techniques, simulation algorithms, system
dynamics, discrete event simulation, and validation and verification of simulation models. Students will
learn how to translate real-world systems into mathematical models, analyze the behavior of the models
using simulation software, and interpret the simulation results to make informed decisions. Practical
examples and case studies will be used to illustrate the application of systems modeling and simulation in
different engineering domains. By the end of the course, students will have a solid understanding of
systems modeling and simulation principles and will be able to apply these techniques to solve complex
engineering problems.

MODULE DESCRIPTION FORM
A Al Balal) Ciua g G:’J“:‘

Module Information
M\).ﬂ\ salall k_’LA)lM

Module Title Engineering and Industrial Management Module Delivery
Module Type Basic

Theory
Module Code TEMO 402

O Lecture
ECTS Credits B

O Lab
SWL (hr/sem) 175
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X Tutorial

[ Practical

X Seminar
Module Level 4 Semester of Deliver 8
Administering Department AM College TEMO
Module . . .

Leader Omar Abdulhadi Mustafa e-mail Omeralhayalyl@ntu.edu.iq
Module Leader’s Acad. Title | Lecture Module Leader’s Qualification | Ph.D.
Module Tutor e-mail
Peer Reviewer Name e-mail
Scientific Committee 23/9/2023 | Version Number 1.0
Approval Date
Relation with other Modules
6 AY) Laual ) 3l sall pe 28Dl

Prerequisite module None Semester
Co-requisites module | None Semester

Module Aims, Learning Outcomes and Indicative Contents

a5 )Y Gl gimall 5 aladll il 5 Al ) 3ol Calaa

Module Objectives

Jau) all 3alall Calaal

1.

Introduce the student to the methods of management and the
appropriation each of them in different fields work.

Introduce the student to exercise the different methods of the
management on the mini groups to elevate his ability in management.

Enhance the student skills in management by giving the typical solution
on the assumed problem.

Introducing students to different types of feasibility study and how can
do assessment each of them.

Introducing students to make the network planning for the different
engineering processes.
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6. Introducing the student to the administrative and production
organization of industrial enterprises.

7. Introducing the student to Break-Even Analysis.

Module Learning
Outcomes

Al pall 3alall aladl) s j3a

1. Enable the student to use knowledge to manage the different purposes
organizations.

2. Enable engineers to use modern programs to solve the technical
problems in organizations where they managed.

3. Enable engineers to layout the administrative and production
organization of industrial enterprises.

4. Enable engineers to layout the network planning for the different
engineering processes and finding the typical path of the minimum
duration that offers the best quality of the production.

5. Enable engineers to study the feasibility of the industrial processes
which leads to successful of the production.

6. Enable engineers to calculate the Break-Even of any production or
trading process and calculating the duration of that case.

7. Enhance the student skills in management by giving the typical solution
on the assumed problem.

Indicative Contents

3l W) ey il

Indicative content includes the following.
e BUILDING SURVEY
Introduction to the management [10 hrs]
Modern methods of the management [15 hrs]
Feasibility study [15 hrs]
e BREAK-EVEN ESTIMATION
The necessity of calculations of the break-even point and its duration. [15 hrs]
e FEASIBILITY STUDY
The necessity of the different field feasibility study [15 hrs]
e Administrative and production organization of industrial enterprises

The meaning of the administrative and production organization of industrial
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enterprises and how can make the most appropriate administrative layout [15
hrs]

Learning and Teaching Strategies

palail) 5 alatl) il i

Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the management exercises, while at the same time
refining and expanding their critical thinking skills. This will be achieved
through classes, interactive tutorials and by considering types of simple
experiments involving some sampling activities that are interesting to the
students.

Student Workload (SWL)

e sl 10 i guna Ul ol 3l Jaal

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

48 3
daail) A lall alinddl ol all Jaal) Lo sasl calldall aaiiall sl jall Jaall
Unstructured SWL (h/sem) Unstructured SWL (h/w)

127 8
daadll 3 llall alaiiall ye ol jall Jaal) e sl lall aliindd) je ol jall Jaall
Total SWL (h/sem)

175

daail) A alldall I sl 5l Jaal)

Module Evaluation

Al Jall Bl s

Time/Numbe ) Relevant Learning
Weight (Marks) | Week Due
r Outcome
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i 3,5and
Quizzes 3 20% (20) 10 LO #1, #2 and #5
Formative
. 4,8 and
assessment | Assignments 3 20% (20) 15 LO #3, #4, #6 and #7
Report
Midterm 2 hr 10% (10) 7 LO #1 - #7
Summative | Eyam 0
assessment
Final Exam 3hr 50% (50) 16 All
100% (100
Total assessment
Marks)

Delivery Plan (Weekly Syllabus)

bl o gl gl
Material Covered
e Introduction — definition and examples related to the industrial engineering management -
ee
Functions of management
Week 2 | Establish Goals and Objectives.
Week 3 | Feasibility Study, Technical feasibility, Economic feasibility
Week 4 | Feasibility Study, Schedule feasibility, Operational feasibility.
S Analyzing Costs vs. Benefits, Calculating Present Value, Net Present Value (NPV), Internal
ee
Rate of Return (IRR).
Break-Even Analysis, Break-point calculations.
Week 6
— Administrative and production organization of industrial enterprises, Linear structure,
ee
Consulting structure, Functional structure.
Week 8 | Introduction in Network planning.
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. Network planning, calculation of the critical path, float time, meaning of the early start, early
ee
finish, late start and late finish.

Week 10 | Network planning, Program Evaluation and Review Technique (PERT).

Week 11 | Quality Control and production inspection method

Week 12 | Industrial costs and controllable cost techniques

Week 13 | Maintenance

Week 14 | Replacement

Week 15 | Self-assessment control

Learning and Teaching Resources

wﬁ).ﬁﬂ\} ?l*'d‘ ).JLAA

Available in the

Text .
Library?

) -l g A Llall sl Hla " e liall Auaigl) " dlllall e Jale 2
Required Texts - . Yes
AN &JY\M\-BM\W&

" Jlysl il ve Jale ¢ 1580 anal ) ielan) 2 ¢ Aladl Jla s

RSO S Akl MY v ) g5 cltlata g ALLE 83 gall 5 1) No
VB Nz - @i dadas ¢ Yo o)
1. https://www.workamajig.com/blog/critical-path-method
2. https://www.editorialmanager.com/cherd/default2.aspx?pg=AuthorshipVerification.
. aspx&docid=50317&authorlD=%7b0854344E-1B2D-43DE-9697-
Websites

4095BA17131E%7d&msid=%7bC7C1D8B5-7EF8-4FDD-B449-
SCE3CD0A%47A%T7d

3. https://www.investopedia.com/terms/g/quality-control.asp
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Grading Scheme

Group Grade il E/I arks Definition
Yo
A - Excellent Dlal 90 - 100 | Qutstanding Performance
GB ) (\j/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
— Aadladll —l -
Fail Group FX - Fail (s ¥) b | (45-49) awarded
(0-49) F _ Fail 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
TEMO 402 Engineering and Industrial 7 8
Management
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 1 48 127
Description
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The subject aims to encourage students’ participation in the management exercises, while at the same time
refining and expanding their critical thinking skills. This will be achieved through classes, interactive
tutorials and by considering types of simple assumptions involving some sampling activities that are
interesting to the students.

The results of this module study will leads to:

1. Enable the student to use knowledge to manage the different purposes organizations.
2. Enable engineers to layout the administrative and production organization of industrial enterprises.
3. Enable engineers to layout the network planning for the different engineering processes and finding
the typical path of the minimum duration that offers the best quality of the production.
4. Enable engineers to study the feasibility of the industrial processes which leads to successful of the
production.
5. Enhance the student skills in management by giving the typical solution on the assumed problem.
MODULE DESCRIPTION FORM
A ) 3Ll Cian g 23 5
Module Information
Module Title Control systems Module Delivery
Module Type Core X Theory
Module Code AM 400 [ Lecture
ECTS Credits 7 X Tutorial
X Lab
SWL (hr/sem) 175
0 Seminar
Module Level 4 Semester of Deliver 7
Administering Department AM | College TEMO
Module . . . .
Prof. Dr. Haitham M. Wadullah | e-mail Dr.haitham@ntu.edu.ig
Leader
Module Le'flder s Acad. Prof. Modul(.e Leafier ) PhD
Title Qualification
Module Tutor e-mail
Peer Reviewer Name e-malil
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Scientific Committee Version
Approval Date 231912023 Number 10

Relation with other Modules

Prerequisite module None Semester

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

on module objectives for a control systems course:

Basic Control Systems Module Objectives:

1. Understanding Control Systems Basics:

»  Define key control system terms and concepts.

»  Explain the basic components of a control system.

2. Modeling of Systems:

»  Describe mathematical modeling techniques for physical systems.
+  Develop mathematical models for simple physical systems.

3. Analysis of Linear Time-Invariant Systems:

* Analyze the behavior of linear time-invariant systems in time and
Module Objectives frequency domains.

»  Apply Laplace transforms and transfer function analysis.
4. Control System Design:

« Design basic control systems using proportional-integral-derivative
(PID) controllers.

* Understand stability criteria (like Routh-Hurwitz stability criterion).
5. Frequency Response Analysis:

* Analyze systems using frequency response techniques.

* Understand Bode plots and Nyquist plots.

6. Introduction to Modern Control Theory:

» Introduce concepts of state-space representation.

» Understand controllability and observability.
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Knowledge and Understanding:
1. Understanding Basic Concepts:

» Demonstrate a clear understanding of fundamental concepts related
to linear control systems, including system modeling, transfer
functions, and feedback control.

2. Mathematical Representation:

»  Apply mathematical techniques to represent and analyze linear time-
invariant systems using differential equations, Laplace transforms,
and transfer functions.

3. Stability Analysis:

*  Analyze the stability of linear control systems using methods such as
the Routh-Hurwitz criterion and root locus analysis.

4. Frequency Domain Analysis:

» Apply frequency domain analysis techniques, including Bode plots
and Nyquist plots, to analyze the behavior of systems in the
frequency domain.

Module Learning Skills:

Outcomes
1. System Modeling:

«  Develop mathematical models for physical systems and represent
them in transfer function or state-space form.

2. Controller Design:

» Design and analyze controllers, such as proportional-integral-
derivative (PID) controllers, to achieve desired system performance
and stability.

3. Frequency Response Analysis:

»  Use frequency response analysis to design and optimize controllers
for specific frequency-domain specifications.

4. Root Locus Analysis:

*  Apply root locus techniques to understand and design control
systems by plotting the locations of poles as system parameters vary.

5. Stability Assessment:

«  Determine the stability of a given system using various stability
criteria and assess the stability margins.
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Application and Problem Solving:
1. Real-world Applications:

»  Apply control system concepts to real-world engineering problems,
such as robotics, electrical circuits, and mechanical systems.

2. Problem Solving:

* Analyze and solve complex control system problems using
appropriate methods and tools, demonstrating critical thinking and
problem-solving skills.

3. Controller Tuning and Optimization:

»  Tune and optimize controllers to meet specific performance
requirements, considering factors such as stability, transient
response, and steady-state error.

Practical Skills:
1. Simulation and Analysis:

»  Use simulation software to model and analyze the behavior of linear
control systems and validate theoretical concepts through
simulations.

2. Experimental Implementation:

« Implement control algorithms on experimental platforms (such as
microcontrollers) and analyze the real-time responses of control
systems.

Communication and Teamwork:
1. Technical Communication:

+  Communicate control system concepts effectively

Part A:

Fundamentals of control system, General control system [25 hours]

Introduction to control system, control system elements, Principles of

Indicativ nten
dicative Contents | 01 system [25 hours]

Revision Session and Quiz [2 hours]
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Part B:

tutorial of symbols, equipment’s and Counters, timers, introduction to
inverter [25 hours]

PLC system structure, Basic ladder logic Timers, Counters & Comparators
[25 hours]

Up Counter (CTU), Down Counter (CTD), Latch and Unlatch Logic

Memory Concept in Allen Bradley PLC, and Hardware of PLC circuit,
review of PLC ladder. [25 hours]

Revision Session and Quiz [2 hours]

Revised Description: Part A of the Engineering Measurement and Control
Systems course provides students with a solid understanding of the
fundamental principles in this field. The module begins by covering the
basics of measurement, including different measurement techniques and
the use of instruments. Students will then delve into the topic of control
systems and explore considerations related to Programmable Logic
Controllers (PLCs). To reinforce the learned concepts, a revision session
and quiz will be conducted, allowing students to review and assess their
understanding. This module serves as a crucial foundation for further
studies in the field of Engineering Measurement and Control Systems.

Learning and Teaching Strategies

1. Active Participation: Actively engage in class discussions, ask
questions, and contribute to group activities. This will help you better
understand the concepts and reinforce your learning.

2. Practical Application: Apply the theoretical knowledge to real-world

examples and projects. Participate in laboratory sessions and hands-
Strategies on activities to gain practical experience in measurement and control
systems.

3. Problem-Solving Approach: Develop strong problem-solving skills
by practicing solving different types of measurement and control
problems. Work on assignments and projects that require critical
thinking and analytical skills

253




ol Cdly Jladl eadaill 819 - Blyadl ) gg

idlesd! duail! dnslse

(Y1 8)91) (fedatl] hiBndl LS duwdin 3 o9y 9IS
Byl B> YE - - (Aeayd Jgamd Ziled) Olgiee o

el YO = doysl oy S

o,
Wy |

autodll &ALl Goolal
NORTHERN TECHNICAL UNIVERSITY

Student Workload (SWL)

Structured SWL (h/sem)
Juadll A lldall (.E:.'m.“ ‘;ub.m Jaal)

93

Structured SWL (h/w)
e gl alllall AliTial) (pud o) Jaal

Unstructured SWL (h/sem)
Juadl) J3A Galllall aBTial) 3 oaud ) Jand)

82

Unstructured SWL (h/w)
L pand llall aitial) & ol jal) Jaad)

Total SWL (h/sem)

175
Juaail) (A Gulldalt S0 sl jal) Jasl
Module Evaluation
. Weight Relevant Learning
Time/Number (Marks) Week Due Outcome

Quizzes 2 10% (10) 5and 10 LO #land #2
Formative Assignments 2 5% (5) 2 and 12 LO #2 and #3
assessment | projects / Lab. 9 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)
Introduction to Control
Delivery Plan (Weekly Syllabus) Systems
Week Material Covered Mathematical Modeling
Mechanical Systems
Week 1 | Introduction to Control Systems
I Time Domain Analysis

Week 2 | Definition and types of control systems y
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. Open-loop vs. closed-loop systems
. Importance of control systems in mechanical engineering
. Examples of control systems in mechanical engineering applications

Week 3

Mathematical Modeling of Mechanical Systems

. Modeling mechanical systems using Newton's laws and energy methods
. Transfer function representation for mechanical systems
Week 4 | ° State-space representation and its applications in mechanical engineering
Week 5 | Time Domain Analysis of Mechanical Systems
. Time response analysis of first-order and second-order mechanical
systems
. Time response specifications in mechanical systems
R . Analysis of higher-order mechanical systems
. Mechanical vibrations and control
Week 7 | Laplace Transform and Transfer Functions
. Laplace transform applications in mechanical systems
. Derivation of transfer functions for mechanical systems
Week 8 |- Poles and zeros of mechanical systems
. Frequency response analysis for mechanical systems
Week 9 | Stability Analysis and Controller Design
. Routh-Hurwitz stability criterion for mechanical systems
Week 10 | Root locus analysis for mechanical systems

. Controller design techniques: PID controllers for mechanical systems
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Frequency domain controller design for mechanical systems

Week 11

Week 12

State-Space Analysis and Modern Control Techniques

State-space representation for mechanical systems
Controllability and observability of mechanical systems
State feedback control for mechanical systems

Introduction to modern control techniques: adaptive control, intelligent

control

Week 13

Week 14

Digital Control Systems and Practical Implementation

Sampling theorem and digital control systems
Z-transform and digital controller design

Simulation of mechanical control systems using software tools (e.g.,

MATLAB/Simulink)

Hardware implementation of control algorithms on microcontrollers

Week 15

Advanced Topics and Applications

Robust control techniques for mechanical systems

Case studies of control systems in mechanical engineering applications

(e.g., robotics, automotive systems)

Ethical considerations in control system design for mechanical

engineering applications

Review, Q&A session, and final project presentations

Week 16

Delivery Plan (Weekly Lab. Syllabus)
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Material Covered

Week 11

Week 12

Week 13

Week 14

Week 15

Learning and Teaching Resources

Text

Available in the

Library?
1. "Modern Control Engineering” by Katsuhiko Ogata
a. This book provides a comprehensive
. introduction to modern control theory and its
REUITES RS practical applications. It covers topics such as ves
state-space analysis, digital control systems, and
robust control techniques.
b.
1. "Control Systems Engineering” by Norman S. Nise
a. Nise's book is known for its clear explanations
Recommended and practical examples. It covers classical control
Texts theory, as well as modern control techniques Yes

and applications. The book also includes case
studies and real-world examples.
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Websites

MIT OpenCourseWare - Control Systems Engineering
1. MIT offers free course materials online, including lecture notes, assignments, and
exams for a Control Systems Engineering course. Visit: MIT OCW - Control

Systems Engineering
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Grading Scheme

QIQJJS\ Lli,
Group Grade i) Marks Definition
%
A — Excellent el 90 - 100 Outstanding Performance
B - Very Good I 80 - 89 Above average with some errors
Success Group
C - Good a 70-79 Sound work with notable errors
(50 - 100)
D — Satisfactory b gia 60 - 69 Fair but with major shortcomings
E — Sufficient Jsa 50 - 59 Work meets minimum criteria
Fail Group FX — Fail YAadual) 48) cuwl; | (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.

Code Course/Module Title ECTS Semester
AM 400 Control systems 7 7
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
2 4 93 82
Description

Control systems involve the application of various techniques and technologies to measure, monitor, and
control physical variables and processes in industrial, engineering, and scientific applications. This field
encompasses the design, implementation, and optimization of systems that ensure accurate and reliable
measurements, as well as effective control of processes.

Measurement and Control Systems play a crucial role in industries such as manufacturing, power generation,
automation, and instrumentation. They involve sensors, transducers, data acquisition systems, signal processing
techniques, and control algorithms. These systems enable precise measurement of variables like temperature,
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pressure, flow rate, and level, and utilize control strategies to regulate and optimize processes.

Understanding Measurement and Control Systems requires knowledge of sensors, data acquisition methods,
signal conditioning, measurement principles, control theory, and instrumentation. Professionals in this field
need to analyze system behavior, design control algorithms, implement hardware and software components,
and troubleshoot issues. This field is constantly evolving with advancements in technology, such as the
integration of Internet of Things (1oT), machine learning, and cloud computing. Measurement and Control
Systems are vital for ensuring efficiency, safety, and reliability in various industries, making it a critical area of
study for engineers and scientists.

MODULE DESCRIPTION FORM
Ll Al Balal) s g 773 g

Module Information
Jau) Al saladl e slase

Module Title Programming Language Module Delivery
Module Type Core Theory
Module Code AM 401 [ Lecture
ECTS Credits 7 X Lab

Tutorial
SWL (hr/sem) 175 [ Practical

O Seminar
Module Level 4 Semester of Delivery 7
Administering Department AM College TEMO
Module Leader Ayman sabah e-mail | aymansabah@ntu.edu.iq
Module Leader’s Acad. Title lecturer Module Leader’s Qualification | Ph.D.
Module Tutor e-mail
Peer Reviewer Name e-mail
SD(;f:tiﬁc AU/ EATEL 23/9/2023 | Version Number | 1.0

Relation with other Modules

G DAY Al all ) sall pe 28D
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Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

Aol ,Y) il sinall 5 alal) el g Apud yall alall Cilaa

1. To understand why Python is a useful scripting language for developers.
2. To learn how to design and program Python applications.
3. To learn how to use lists, tuples, and dictionaries in Python programs.
4. To learn how to identify Python object types.
5. To learn how to use indexing and slicing to access data in Python programs.
Module 6. To define the structure and components of a Python program.
Learning 7. To learn how to write loops and decision statements in Python.
Outcomes 8. To learn how to write functions and pass arguments in Python.
9. To learn how to build and package Python modules for reusability.
10. To learn how to read and write files in Python.
salall platll s y2s 11. To learn how to design object-oriented programs with Python classes.
ol ol 12. To learn how to use class inheritance in Python for reusability.
13. To learn how to use exception handling in Python applications for error handling.
14. To learn computational thinking skills.
15. To develop creative and problem solving skills
Introduction
Strings and String Methods
e What Is a String?
e Concatenation, Indexing, and Slicing
e Manipulate Strings with Methods
e Interact with User Input
Indicative Numbers and Math
Contents
o e Integers and Floating-Point Numbers
Rl i e Arithmetic Operators and Expressions
e Challenge: Perform Calculations on User Input
e Math Functions and Number Methods
e Complex Numbers
Functions and Loops
e What Is a Function, Really?
e Write Your Own Functions
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Tuples, Lists, and Dictionaries

e Tuples

e Lists

e Nesting, Copying, and Sorting Tuples and Lists
e Store Relationships in Dictionaries

Object-Oriented Programming (OOP)

e Define a Class
e Instantiate an Object
e Inherit from Other Classes

Modules and Packages

e Working with Modules
e Working with Packages

File Input and Output

e Files and the File System
e Working with File Paths in Python
e Reading and Writing Files

Installing Packages with pip

e Installing Third-Party Packages

Learning and Teaching Strategies

aabil] 5 abeil il i

The main strategy that will be adopted in delivering this module is to encourage students’
participation in the exercises, while at the same time refining and expanding their critical

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

Student Workload (SWL) e sl Y0 0 guuna Glllall ol jall Jeall

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

dhadll oA alldall alaiiall ol sall Jasll k& Lo sl alUall adaiiall ol yall Jaall >
Unstructured SWL (h/sem) Unstructured SWL (h/w)

dhadll J3a llall alaiiall ye sl jall Jaal) o1 e sanl Calldall il pe ol ) Jaal) °
Total SWL (h/sem) 175

262




ddloid) dad! dae !

el Codly JLl edasd) 8yl - Blyall &) g40>

((EEURSTNV) JP-SWZI ROV WIN[RENTE P UNTERE IEVPHTNL ¥

Ayl Bug YE - - (Al Jguad duilal) Olgiws ao)]
delus YO = @)_9‘ 5.).‘>-_9 bS

*h&%

(& w}

H

nuLmn]l uunulml;ll

Joadll IO IR IS ol Jeal

Module Evaluation

) ) 5alall s
. Weight Relevant Learning
Time/Number (Marks) Week Due Outcome

Quizzes 4 10% (10) 579and 13 | LO#2,#3,#5 and #8
Formative Assignments 5 10% (10) 2,6,8,10 and 14 ;90 #1 #4 #6 #7 and
assessment

Projects / Lab. 15 20%(20) All All

Report
Summative Midterm Exam 2hr 10% (10) 7 LO#1-#5
assessment ' Einal Exam 3hr 50% (50) 16 All

100% (100

Total assessment Marks)

Delivery Plan (Weekly Syllabus)
Bl e sl #lgiall

Course 1 Material Covered

Week 1,2 Introduction

Week 3 Strings and String Methods

Week 4 Numbers and Math

Week 5-6 Functions and Loops

Week 7-8 Tuples, Lists, and Dictionaries

Week 9-10 Object-Oriented Programming (OOP)
Week 11-12 Modules and Packages

Week 13 File Input and Output

Week 14-15 Installing Packages With pip

Learning and Teaching Resources

wg)ﬂ\} el’_ﬂ\ )JLAA
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Text Available in the Library?

Python Basics: A Practical Introduction

to Python 3

Required Texts No
David Amos, Dan Bader, Joanna Jablonski, Fletcher
Heisler
Recommended Texts Learning Python, mark luiz No
Websites https://www.python.org/
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Grading Scheme

Group Grade il E/Iarks Definition
Yo

A - Excellent il 90 - 100 | Qutstanding Performance

GBO;);/ery [EENRNES 80 -89 Above average with some errors
Success Group

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

D- . . . .

L g -

Satisfactory e 60 - 69 Fair but with major shortcomings

E - Sufficient Jsie 50 - 59 Work meets minimum criteria
Fail Group FX - Fail dallaall a8) ol ) | (45-49) | More work required but credit awarded
(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
AM 401 Programming Language 7 7
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
1 4 78 97
Description

This course aims to teach everyone the basics of programming computers using Python. We cover the
basics of how one constructs a program from a series of simple instructions in Python. The course has no
pre-requisites and avoids all but the simplest mathematics. Anyone with moderate computer experience
should be able to master the materials in this course. Once a student completes this course, they will be
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ready to take more advanced programming courses.

MODULE DESCRIPTION FORM
Al ) Bakal) s g 773 g

33Module Information

@»\Jﬂ\ salal) &_\LAJLLA

Module Title Industrial Automation Module Delivery
Module Type Core Theory
Module Code AM 402 O Lecture
ECTS Credits i Lab

Tutorial

SWL (hr/sem) 175 [ Practical

0 Seminar
Module Level 4 Semester of Deliver 7
Administering Department AM College TEMO
migalls Asmaa Taha Hussein e-mail asmaa.taha@ntu.edu.iq

Leader
Module Leader’s Acad. Title Lecture Module Leader’s Qualification | M.Sc.
Module Tutor e-mail
Peer Reviewer Name e-mail
Scientific Committee 23/9/2023 Version Number 1.0
Approval Date
Relation with other Modules
G AY) Al o sall pe 28D

Prerequisite module None Semester
Co-requisites module | None Semester
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Module Aims, Learning Outcomes and Indicative Contents

L8 V) il ginall 5 aladil il 5 dpuad all 3alall il

Module
Objectives

Al all 5oLl Calaal

Upon satisfactory completion of the course, the student will be able to:

1.
2.

o o &~ W

The main objective of process automation is to improve a company's workflows.

With automation, we can reduce costs, time, and waste as well as increase
productivity, reduce mistakes, and control all the processes of the business in real
time.

How robots are utilized in industrial applications
Enable the student to mode the control system to program.
Analyze the behavior of the system

Design and controller for the system and evaluate the outcome of the controlled
system.

Module
Learning
Outcomes

dalall alail] s y3a
Al yal)

9.

10.

Upon satisfactory completion of the course, the student will be able to:

1. Explain various reasons for employing automation in a manufacturing
environment and describe various applications.

Describe the basic function of a sensor and an actuator in an automated system and
give examples of both categories.

Select an appropriate sensor and/or actuator for a given automated application.
Describe the fundamentals of NC technology.

Use a Programmable Logic Controller (PLC) and embedded microcontroller, to
perform specified control functions.

Describe the basic anatomy and attributes of an industrial robot.

Identify and distinguish the different components and interfaces in a Flexible
Manufacturing System.

Troubleshoot a system and take appropriate action(s) to resolve the issue(s).
Design an automated system to meet defined operational specifications.

Research and summarize a unique technology and/or application in the field of
robotics or automation.

Indicative
Contents

ala LY ey siaall

Indicative content includes the following.

Part A - Introduction to Automation

Basic principles and strategies of automation, Overview of manufacturing operations, Basic
elements of an automated system [15 hrs]
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Overview of industrial control systems, Hardware components; sensors, actuators, ADC,
DAC [15 hrs]

Automation and Process Control, Logic control systems, Programmable Logic Controllers
[10 hrs]

Robotics and Automated Manufacturing Systems [4 hrs]
Revision problem classes [6 hrs]

Part B - Industrial robotics

Fundamentals NC technology, Flexible manufacturing systems , [8hrs]

Computer Integrated Manufacturing [10hrs]

Flexible manufacturing systems (FMS), Computer Integrated Manufacturing (CIM)
[15 hrs]
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Learning and Teaching Strategies

abell 5 abail il 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 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)

Lo gl \Ong@Mw\Jﬁ\dAﬂ\

Structured SWL (h/sem)

Jomdll I U il gl 5l Jas

Structured SWL (h/w)
78 5
L sonsl Callall alaiall o 5al) Jaal)

Unstructured SWL (h/sem)

Seaill & QU aliidll e aad jall Jaal

Unstructured SWL (h/w)
97 6
L sandd Ll ol yue sl jall Jasd)

Total SWL (h/sem)

175
Jeadl) DA sl S il Al Jaal)
Module Evaluation
) ) 5alall ayis
. Weight Relevant Learning
Time/Number (Marks) Week Due Outcome

Quizzes 4 15% (15) 2,4,8,and 10 | LO #1, #2, #3, #5 and #8

Assignments 2 10% (10) 3and 9 LO #4, #6, #7, #9 and #10
Formative i
assessment E;‘gem/ 6 15% (15) | Continuous | All

Report
Summative I'\E/'X':rtﬁrm 2hr 10% (10) 7 LO #1 - #5
assessment

Final Exam 3hr 50% (50) 16 All
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100% (100

Total assessment Marks)

Delivery Plan (Weekly Syllabus)

bl e s gl
Material Covered
Week 1 Introduction to Automation
Week 2 Manufacturing operations
Week 3 Introduction to automation, Introduction to industrial control systems
Week 4 Sensors, Actuators, Analog-to-Digital/Digital-to-Analog converters

Week 5 Analog-to-Digital/Digital-to-Analog converters

Week 6 Industrial Controllers, Logic control systems

Week 7 Logic Control

Week 8 Industrial Controllers, Programmable Logic Controllers (PLC)
Week 9 Industrial Controllers, Programmable Logic Controllers (PLC)
Week 10 Industrial Controllers, Microcontrollers
Week 11 Industrial Controllers, Microcontrollers

Week 12 Robotics and Automated Mfg System, Industrial robotics

Week 13 CAD-CAM system

Week 14 NC Technology

Week 15 Flexible manufacturing systems (FMS), Computer Integrated Manufacturing (CIM)

Week 16 Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)
Dl e g zlgid)

Material Covered

Week 1 | Lab 1: New Plant Development, Case Study

Week 2 Lab 2: ADC / DAC Conversions

Week 3 | Lab 3: Ladder Logic/ PLCs
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Week 4 | Lab 4: Embedded Control

Week 5 | Lab 5: Robotics

Week 6 | Lab 6: CIM Demonstration

Learning and Teaching Resources

U‘“:’)ﬂ‘} (Jz.\l\ )JLAA

Available in the

Text Library?

Automation, Production Systems, and Computer-
Integrated Manufacturing, 3rd Ed. Pearson Education. on-line

ISBN 0-13-239321-2.

Required Texts

Recommended Handbook of Industrial Automation - Richard L. Shell NGO
Texts and Ernest L. Hall.

https://mrcet.com/downloads/B.tech%20Diqgital%20L ecture%20notes/B.Tech%201V
Websites %20Year%201%20Semester/ Automation%20And%20Control%20Engineering%:20
Digital%20Material.pdf
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NORTHERN TECHNICAL UNIVERSITY

Grading Scheme
Group Grade il 2/| arks Definition
Yo
A - Excellent Dbl 90 -100 | Qutstanding Performance
GB ) (\j/ery las s 80 -89 Above average with some errors
Success 00
Group C - Good TN 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
— Aadladll —l -
Fail Group FX - Fail (s ¥) b | (45-49) awarded
(0-49) F _ Fail 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
AM 402 Automation system 7 7
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/sem)
2 3 78 97
Description

The course on Automated Assembly Systems provides students with a comprehensive understanding of the
concepts, principles, and relationships related to various automated manufacturing technologies. Topics
covered include computer-aided drafting/design (CADD), computer-aided manufacturing (CAM), industrial

272




ol Cdly Jladl eadaill 819 - Blyadl ) gg
idlesd! duail! dnslse
(Y1 8)91) (fedatl] hiBndl LS duwdin 3 o9y 9IS
Byl B> YE - - (Aeayd Jgamd Ziled) Olgiee o
el YO = doysl oy S

robots, numerical control (NC), industrial lasers, programmable logic controllers (PLCs), automated guided
vehicles (AGVs), flexible manufacturing systems (FMS), and computer-integrated manufacturing (CIM).
Students will learn how these technologies work, their applications in industrial settings, and the principles
behind their design and operation.

The course also focuses on control systems, where students will learn how to mathematically model a control
system, analyze its behavior, design a suitable controller, and evaluate the performance of the controlled
system. The prerequisite for this course is consent from the instructor. Through practical exercises, simulations,
and case studies, students will gain hands-on experience in applying control theory to automated assembly
systems. This course is essential for students pursuing careers in manufacturing engineering, industrial
automation, and advanced manufacturing technologies.

MODULE DESCRIPTION FORM
:Lu.n\).ﬂ\ salall g_LAJ CJ)A.}

Module Information
47\»:‘)35\ 3all) &L’LAJL.A

Module Title Hydraulic and Pneumatic systems Module Delivery
Module Type Core Theory
Module Code AM 403 O Lecture

Lab
ECTS Credits 7 X Tutorial
SWL (hr/sem) 175 O Practical

O Seminar
Module Level 3 Semester of Deliver 7
Administering Department AM College TEMO
Module Leader Tariq Khalid e-mail ga”qa'kha"d'@”t“'ed“"
Module Leader’s Acad. Title Assist. Professor | Module Leader’s Qualification M.Sc
Module Tutor e-mail
Peer Reviewer Name e-mail
Scientific Committee Approval Date 23/9/2023 Version Number 1.0

Relation with other Modules
AV Ll 5l sal) e 28Dl

Prerequisite module

NO

Semester
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Co-requisites module

NO Semester

Module Aims, Learning Outcomes and Indicative Contents

A5 Y iy sinall g aladll il 5 4 Hall salall Calaa

Module Objectives

Jau) all saldl Calaal

Module Objectives: Industrial Hydraulics and Pneumatics Systems
Understanding the Fundamentals:

1- Explain the basic principles of hydraulics and pneumatics, including fluid properties,
pressure, flow, and force.

Differentiate between hydraulic and pneumatic systems, their advantages, and
limitations.

Familiarize students with commonly used components and symbols in hydraulic and
pneumatic systems.

2- Hydraulic Systems:

Describe the operation and components of hydraulic systems, such as pumps, actuators,
valves, filters, and reservoirs.

Demonstrate the ability to read and interpret hydraulic schematics and circuit diagrams.

Analyze and calculate hydraulic system parameters, including pressure, flow rate, and
force.

Understand the principles of hydraulic system design, including sizing components and
determining system efficiency.

3- Pneumatic Systems:

Explain the operation and components of pneumatic systems, such as compressors,
actuators, valves, filters, and receivers.

Interpret and analyze pneumatic schematics and circuit diagrams.

Calculate and predict pneumatic system parameters, including pressure, flow rate, and
force.

Design and optimize pneumatic systems based on specific requirements, considering
component selection and system efficiency.

4- System Maintenance and Troubleshooting:

Develop skills for troubleshooting common issues in hydraulic and pneumatic systems,
such as leaks, pressure loss, and component failures.

Understand preventive maintenance practices, including fluid quality control, filter
replacement, and system inspections.
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Demonstrate the ability to diagnose and repair faults in hydraulic and pneumatic systems
effectively.

Implement safety protocols and procedures when working with hydraulic and pneumatic
systems.

5- Applications and Integration:

Explore various industrial applications of hydraulic and pneumatic systems, such as
material handling, robotics, automation, and control systems.

Understand the integration of hydraulic and pneumatic systems with other mechanical
and electrical systems.

Evaluate system performance and efficiency in real-world applications.

Analyze case studies and examples to identify opportunities for improvement and
optimization.

Module Learning

Outcomes

alall alatll il jaa
Al Al

1. Understand the fundamental principles and concepts of hydraulics and
pneumatics in industrial systems.

2. Demonstrate knowledge of the components and their functions in hydraulic and
pneumatic systems, including pumps, valves, actuators, and control devices.

3. Analyze and interpret hydraulic and pneumatic circuit diagrams to understand the
flow paths and control mechanisms.

4. Apply fluid power laws and equations to calculate and predict system parameters
such as pressure, flow rate, and force.

5. Select appropriate hydraulic and pneumatic components based on system
requirements and operational conditions.

6. Design, assemble, and troubleshoot hydraulic and pneumatic circuits to meet
specified performance objectives.

7. Understand the principles of hydraulic and pneumatic actuators and their
applications in industrial systems.

8. Apply knowledge of hydraulic and pneumatic control systems to achieve desired
motion and force control.

9. Demonstrate an understanding of safety considerations and best practices when
working with hydraulic and pneumatic systems.

10. Apply principles of preventive maintenance and troubleshooting techniques to
ensure efficient and reliable operation of hydraulic and pneumatic systems.

11. Integrate hydraulic and pneumatic systems with other components and
subsystems in industrial automation applications.

12. Communicate effectively, both orally and in writing, to present and explain
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hydraulic and pneumatic concepts, designs, and solutions.

By achieving these module learning outcomes, students will develop a solid
understanding of industrial hydraulics and pneumatics and their applications in
various industrial sectors. They will gain the knowledge and skills necessary to
design, assemble, and troubleshoot hydraulic and pneumatic systems, ensuring
optimal performance and reliability. Additionally, students will be able to
integrate fluid power systems with other components in industrial automation,
effectively communicate their ideas and solutions, and adhere to safety practices
in working with hydraulic and pneumatic systems.

Indicative Contents
Jala Y1 b giaal)

Introduction to Fluid Power Systems

e Overview of hydraulics and pneumatics in industrial applications
e Advantages and limitations of hydraulic and pneumatic systems
e Comparison between hydraulic and pneumatic systems

Basic Principles of Fluid Power

e Properties of fluids (liquids and gases)
e Pascal's law and Boyle's law

e Fluid flow and pressure measurement
e Fluid power laws and equations

Hydraulic Components and Systems

e Hydraulic pumps and motors

e Hydraulic cylinders and actuators

e Control valves and directional control valves
e Pressure control and flow control valves

e Hydraulic reservoirs and filters

Pneumatic Components and Systems

e Compressors and air preparation units

e Pneumatic cylinders and actuators

e Directional control valves and flow control valves
e Pressure regulators and quick exhaust valves

e Pneumatic reservoirs and filters

Hydraulic and Pneumatic Circuit Design

e Reading and interpreting hydraulic and pneumatic circuit diagrams
e Design considerations for fluid power circuits

e Sequential control and logic operations

e Safety and emergency shutdown systems
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e Troubleshooting techniques for circuit design

6. Actuators and Control Systems

Hydraulic and pneumatic actuators: cylinders, motors, and rotary actuators
Actuator sizing and selection criteria

Position control and force control systems

Interfacing with other components and subsystems

8. Maintenance and Troubleshooting
9. Applications of Industrial Hydraulics and Pneumatics

e Industrial machinery and equipment
e Material handling systems

e Mobile equipment and vehicles

¢ Robotics and automation systems

e Case studies and real-world examples

Note: The indicative contents provided above give an overview of the topics typically
covered in an Industrial Hydraulics and Pneumatics course. The actual contents may
vary depending on the specific curriculum and academic institution, and may include
additional topics or case studies based on industry-specific applications.

Learning and Teaching Strategies

a5 oLl ilyn il i

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

bw\\ngw%ﬂwwbﬂ\d@\

Structured SWL (h/sem) 78 Structured SWL (h/w) 5
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Unstructured SWL (h/sem) Unstructured SWL (h/w)

97
el I lall alsiidl) e ol ) Jaal) L sansl Ul il e oasl ) Jaal

Total SWL (h/sem)
Jal) A alall IS ) 5 Jaa)

175
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Module Evaluation

L)l 3alal) s
UL N e Week Due Relevant Learning Outcome
er (Marks)
. LO #1,#2 #3#4and
0 i) H i)
Quizzes 2 10% (10) 4 and 11 49 #10 #11
Formative | Assignments 4 10% (10) 5,10,11 and 14 | LO #5,#6,#8 and #12
assessment F
PSEE 15 150% (15) | Continuous | Al
Lab.
Report 1 5% (5) 8 #7
Midterm
Summative | Exam 2hr 10% (10) 7 LO #1 - #6
assessment
Final Exam 3hr 50% (50) 16 All
100% (100
Total assessment Marks)
Delivery Plan (Weekly Syllabus)
GBI e sl el
Material Covered
Introduction to Hydraulics and Pneumatics
Week 1 Overview of industrial hydraulics and pneumatics
Differentiation between hydraulic and pneumatic systems
Week 2 Fundamentals of fluid properties, pressure, flow, and force
Hydraulic Systems
Week 3
Components of hydraulic systems: pumps, actuators, valves, filters, and reservoirs
Week 4 | Reading and interpreting hydraulic schematics and circuit diagrams
Week 5 Calculating hydraulic system parameters: pressure, flow rate, and force
Pneumatic Systems
Week 6 _ _ _
Components of pneumatic systems: compressors, actuators, valves, filters, and receivers
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Week 7 Interpreting and analyzing pneumatic schematics and circuit diagrams
Calculating pneumatic system parameters: pressure, flow rate, and force
Week 8
Hydraulic System Design
Principles of hydraulic system design
Week 9
Sizing components for optimal performance
Determining system efficiency and power requirements
Pneumatic System Design
Principles of pneumatic system design
Week 10
Selecting appropriate components for specific applications
Optimizing pneumatic system efficiency
Week 11 Safety in Hydraulics and Pneumatics
System Maintenance and Troubleshooting
Week 12 | Common issues in hydraulic and pneumatic systems
Troubleshooting techniques for identifying and resolving problems
Applications of Hydraulics and Pneumatics
Industrial applications of hydraulic systems: material handling, robotics, automation
Weekds Industrial applications of pneumatic systems: control systems, actuation, conveying
Case studies and examples showcasing real-world applications
Integration of Hydraulics and Pneumatics
Integration with other mechanical and electrical systems
Week 14
Interfacing hydraulic and pneumatic systems with control systems
Evaluating system performance and efficiency in integrated setups
Week 15 | Study Review

Delivery Plan (Weekly Lab. Syllabus)
laal) o saa) zlgiall
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Week Material Covered
Week 1 Introduction to Hydraulic and Pneumatic Systems
Overview of fluid power systems
Applications and advantages of hydraulic and pneumatic systems
Week 2 Basic principles of fluid mechanics
Safety considerations in fluid power systems
Week 3 Fluid Properties and Components
Properties of hydraulic fluids and pneumatic gases
Week 4 Selection and characteristics of fluid power components (pumps, compressors,
reservoirs, filters)
Pressure, flow rate, and force calculations in fluid power systems
Week 5 Hydraulic Systems
Hydraulic pumps and their types
Week 6 Control valves and their functions
Hydraulic actuators: cylinders and motors
Week 7 Hydraulic circuit design and analysis
Week 8 Pneumatic Systems
Compressors and their types
Valves used in pneumatic systems
Week 9 Pneumatic actuators: cylinders and rotary motors
Pneumatic circuit design and analysis
Week 10 Fluid Power Control
Pressure control devices: relief valves, pressure regulators
Week 11 Flow control devices: flow control valves, orifices
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Directional control valves and their applications

Proportional and servo valves

Week 12 Design considerations for efficient and reliable fluid power systems
Week 13 Advanced Hydraulic Systems
Hydraulic accumulators and their applications
Week 14 Hydraulic motors: types and selection
Electro-hydraulic systems and control
Week 15 Advanced Pneumatic Systems

Air treatment: filtration, drying, and lubrication

Pneumatic control valves and their functions

Learning and Teaching Resources

U““:’)ﬂ‘} ?l’—d‘ JJLAA

Text Avail.able in the
Library?
Required Texts Industrigl Hydraulics and Pneumatics For Diploma in yes
Mechanical Engg Purushottam Balaso Pawar
Hydraulics and Pneumatics
Recommended A technician's and engineer's guide \o
Texts Second edition
Andrew Parr MSc., CEng., MIEE, MInstMC
Websites
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Grading Scheme

Group Grade il E/I arks Definition
Yo

A - Excellent Dlal 90 -100 | Qutstanding Performance

GBO;)(\j/ery las s 80 -89 Above average with some errors
Success Group

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

D- . . . .

L g -

Satisfactory e 60 - 69 Fair but with major shortcomings

E - Sufficient Jsie 50 - 59 Work meets minimum criteria
Fail Group FX - Fail (Aadleal) 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.

283




ladl oy JWl oldasdl 5139 - Blyadl L)y ggex
il &l dasldl
(oY) 8y91) ko)) hiaadl LS duwkid § 52980
Aoyl g Y€+ - (Ll Jgumd Ale3) Oolgiw o]
delw YO = &gl bu>g S

Code Course/Module Title ECTS Semester
AM 403 Hydraulic and Pneumatic systems 7 7
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 3 78 97
Description

The study of hydraulic and pneumatic systems involves understanding the fundamental principles of fluid
mechanics, as well as the components and circuits used in these systems. Students learn about fluid
properties, flow characteristics, pressure, and force calculations. They also explore topics such as pumps,
valves, filters, reservoirs, pipelines, and actuators specific to hydraulic and pneumatic systems

By studying hydraulic and pneumatic systems, engineers gain the knowledge and skills to design,
analyze, and troubleshoot these systems. They learn how to select appropriate components, determine
system specifications, and optimize performance. Additionally, they understand the importance of safety
considerations, maintenance, and efficient energy usage in fluid power applications.

Hydraulic and pneumatic systems offer several advantages in engineering applications. They provide
high power density, precise control, and the ability to transmit forces over long distances. They are also
known for their flexibility, as the fluid power can be easily routed and distributed throughout a system.
Furthermore, these systems are generally reliable, durable, and resistant to harsh environmental
conditions
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