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Semester No.

Semester No.

Semester No.
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Module
Code

ATUU113
ATU1111
ATU13013
ATU13014
ATU13015
ATU13016
ATUU112

Module
Code

ATU13021
ATU13022
ATU13023
ATU13024
ATU13025
ATUU111

Module
Code

ATU13031
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ATU13033
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ATU13035
ATU13036
ATUU211

Module
Code

ATU13041
ATU222
ATU13043
ATU13044
ATU13045
ATU220
ATU221
ATU13046
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Module Name in English

English for Acadimic U.
Computer Principals
single variable calculas
Workshop

Fundamentals of Thermodynamics
CAD Drawing
Arabic

Module Name in English

Multi-variables calculas
Engineering Materials
physics

Engineering Mechanics-Static
Fundemantals of Electricity
Human Right and Democracy

Module Name in English

fundamental of Fluid Mechanics
Fundemantls of Electronics
Theory of flight

Thermodynamic - Steam
Manufacturing Processes

Fundamentals of Engineering Mechanics-I

Baath Party Crimes

Module Name in English

Thermodynamic - ideal Gas

SSWL (hr/w) Exam
Language hrisem

CL (hriw) Lect (hriw)Lab (hriw) Pr (hriw) Tut (hr/w) Semn (hr/w)

Aol ) Balal) aa

ERNOEH

Pl 153l

g e JoSUlg Juslad) Ol
Jolas

elaiylogaill tsolee  English

Cosudall aa3ils an ;. English

444 Arabic

Total

English
English
English
English

SSWL (hriw) Exam

hr/sem
CL (hriw) Lect (hriw)Lab (hriw) Pr (hriw) Tut (hriw) Semn (hr/w)

A jad) Balad) amd) Language

Badaie Cdlelas JolSily Juolaill ol English 3 2
dpwdis Slge English 2

cLinall English 3

kc'”SMJI swiigll il English 4
484 ¢S 53 English 3

Aokl jiadls GVl 3is - Arabic 2
Total 17
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Language h
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csly;ﬂ 0Ly $3ke English 1
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Olnlall 45,155 English
B ~elasglage I English
dxelue wldes English
Sl gl lilSudl @l English
Caadl 3> @3l,> Arabic
Total

SSWL (hriw)
Exam
Language hr/sem

CL (hriw) Lect (hr/iw)Lab (hr/w) Pr (hriw) Tut (hr/iw) Semn (hr/w)

A jad) Balad) am)

&> @ilge 0Ly English 1
2 o gwl> English
Aidaill LSkl English
3lge deglae English
OMWile graliyng Al w¥olasll English
du,aJl d3U1 Arabic
4,55y sl English
e e elails se 5 English
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SSWL

hr/sem hr/sem hr/sem

18
48
78
63
78
93
18

396

SSWL

hr/sem hr/sem hr/sem

78
33
78
93

78 72
A
393 357

SSWL

hr/sem hr/sem hr/sem

63
63
78
63
48
48
33
396

SSWL

hr/sem hr/sem hr/sem

63
48
78
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63
18
18
63
429

ussw
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32
27
72
62
72
57
32
354

ussw
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72
67
72
57

ussw

62
62
72
37
52
52
17
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27
47
47
37
32
32
37
321

SWL

50
75
150
125
150
150
50
750

SWL

150
100
150
150
150

6.00
4.00
6.00
6.00
6.00

Module
Type

750

SWL

125
125
150
100
100
100
50
750

SWL

125
75
125
125
100
50
50
100
750

30.00
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Module Name in English A ad) Balad) il Language
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ATU13051
ATU13052
ATU13053
ATU13054
ATU13055
ATU13056
ATU13057
ATU13058

Aerodynamic -Fundamentals

Aircraft electricity

Eng. Analyses

Gas Dynamics-fundamentals

Aircraft Engines

Mechanical Eng. Design-fundamentals
Theory of Machines

Mechanics of Materials
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ATU13061
ATU13062
ATU13063
ATU13064
ATU13065
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Aerodynamic -Applied
Mechanical Eng. Design-applied
Heat Transfer

Gas Turbine Engines

Gas Dynamics-Applied

Digital Techniques & Electronic instrumen

Numerical Analyses
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MODULE DESCRIPTION FORM
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Module Information
Ayl Bolall loglas

Module Title Fundamentals of Electronics Module Delivery
Module Type Support or related learning activity O Theory
Lecture
Module Code ATU13032 Lab
ECTS Credits 5 Tutorial
Practical
SWL (hr/sem) 125 ] Seminar
Module Level 2 Semester of Delivery 3
Administering Department ATU13 College C
Module Leader Name : Mohammed Omar Ali e-mail E-mail: mohammad.ali@atu.edu.iq
Module Leader’s Acad. Title lecturer Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
SD(Z::tiﬁc Sl T 01/02/2024 Version Number 1.0

Relation with other Modules

&3 &yl Bl gall ao A5

Prerequisite module

None

Semester

Co-requisites module

None

Semester




Module Aims, Learning Outcomes and Indicative Contents
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Module Objectives
Gyl 8oLl Colua]

This course has two main aims or Objectives:
1. To master the use of modern electronic equipment like DMMs,
Oscilloscopes, function generators and programmable power supplies.
2.  Gain confidence in describing the basic components of electronic circuits.

Module Learning
Outcomes

oled) @laidl Ol y3en
Ay !

1. The students will be familiar with using the benchtop power supply Rigol DP832,
and Fluke 87V digital multimeter. Then they will construct simple electrical circuits
and develop a good understanding of how to read resistance values using
different methods.

2. The students will learn how to test diodes and transistors using your Fluke 87V
DMM. In addition, you will construct a simple transistor switch circuit to power
ON an LED.

3. The students will learn how to test capacitors, some of their usage in electronics,
and how to use an oscilloscope to measure various quantities related to capacitor
circuits.

4. The students will be taught the soldering techniques to be able to construct any
circuit by soldering the electronic components on a board.

5. They will learn about how to use diodes as rectifiers and the role of capacitors as
filters. Then students will be taught the theoretical background of filter circuits
and consolidate that with hands-on experiments.

6. The students will learn how to design a simple low power constant voltage
supply using diodes, capacitors, and Zener’s

Indicative Contents
Aol Y wlgisad!

Indicative content includes the following. Fundamentals

e DC circuits — Current and voltage definitions, Passive sign convention and circuit
elements, Combining resistive elements in series and parallel. Kirchhoff’s laws and
Ohm’s law. Basic analog and digital circuits and theory of operation are covered. The
labs allow the students to master the use of electronic instruments. The labs also
reinforce the concepts discussed in class with a hands-on approach and allow the
students to gain significant experience with electrical instruments such as function
generators, digital multimeters, oscilloscopes, logic analyzers and power supplies [30
hrs]

e Soldering techniques, Time dependent signals, average and RMS values.
Capacitance and inductance, energy storage elements, their transient response as
well as the steady state response. [20 hrs]

RC circuits — Display the Frequency response of RC circuits on Oscilloscope, explaining
and practicing Low pass filter and High pass filter as an example of RC circuit in the
lab.

Part B - Analogue Electronics

While the band-pass circuits will be asked as assighnment by students , use of Bode
plots, Introduction to second order circuits. [25 hrs]




Non-linear Devices like Transistors, Diodes and Diode circuits — Diode characteristics
and equations, ideal vs real. Signal conditioning, clamping and clipping, rectification
and peak detection, photodiodes, LEDs, Zener diodes, voltage stabilization, voltage
reference, power supplies. [15 hrs]

Learning and Teaching Strategies

oty el ol

Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the practical part involvement, to solidify what have been
taught through. while at the same time refining and expanding their critical thinking
skills. This will be achieved through lectures, labs and interactive questionings and by
considering types of relevant experiments which motivates the predicable sense .Also
there will be other different learning strategy like think pair share will be exploited as
well.

Student Workload (SWL)
e guwsl 10 J Ogunmn CIlall qwlyddl Jozdl

Structured SWL (h/sem) 63 Structured SWL (h/w) 4
el s CIlall elaziedl (gelyldl Josdd! e gueanl Ul @latiall byl Josnll

Unstructured SWL (h/sem) 2 Unstructured SWL (h/w) 4
Jnadll I LIl elatiadl e quhdl Joxxd! L gl JUall plaiiall p& (gubydl Jonll

Total SWL (h/sem)
dwadl s Il gl&'l bl Jod! 125
Module Evaluation
Ayl Bololl @uuss
Relevant Learning
As Time/Number | Weight (Marks) Week Due Outcome
Quizzes 4 10% Continuous | All
Formative Assignments 1 5%
assessment Projects / Lab. 4 15% 13 LO #8 and #13
Report 2 10% 12 LO#14
Summative Midterm Exam 2hr 10% (10) 16 LO #8 and #13
assessment Final Exam 3hr 50% (50)
Total assessment 100% (100 Marks)




Delivery Plan (Weekly Syllabus)

Material Covered

Week 1 Demonstrating the necessity and importance of the precaution procedures of the Safety in the Lab.

Week 2 Introduction to the electrical basic concepts, System units, common Acronyms, EE symbols and RMS
voltage.

Week 3 Introduction to Lab Instruments and Electronic components (resistors, capacitors, inductors, LEDs,
diodes, bipolar junction transistors, MOSFETSs, optical isolators, op amps)

Week 4 Evaluating of the Resistance and Resistivity by the Resistor color code method and comparing their
values with the measured ones by DMM.

Week 5 Use of multimeters (DMM) and oscilloscopes
Construction and debugging of simple electronic circuits on bread broad

Week 6 Demonstrating Soldering techniques and showing differences of Solder types , the proper way of
cleaning the tips , how to choose and set the appropriate temperatures .

Week 7 Review of Inductor and Capacitor as Circuit Elements, Source-free RL and RC Circuits, Transient
Response as well as Steady state response then an Introduction to second order circuits

Week 8 1st mini project for example building a simple power supply

Week 9 Introduction to the Non-linear Devices (Diodes and BJTs).

Week 10 | lllustrating the Diode Circuits measures and taking half and full bridge rectifier as an application

Week 11 | Showing other types of diodes like LED, Zener as a regulated power supply design
RC circuits — showing the effect of Frequency response of RC circuits and how to determine the cut

Week 12 | off frequency also how to utilize the Oscilloscope to display, Designing Low pass filter and High pass
filter, and how to apply Sweep signal by Function generator. utilizing of Bode plots for frequency
response.

Week 13 | 2 nd mini project passive filter design (Band pass filter)

Week 14 | Mid-term exam.

Week 15 | Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)

Material Covered

Week 1 Lab 1: The precaution procedures of the Safety and an Introduction to Electronics instruments Lab.

Week 2 Lab 2: DMM and Function Generators and Oscilloscopes |

Week 3 Lab 3: Function Generators and Oscilloscopes I

Week 4 Lab 4: Resistors and construction of a simple circuit on Proto bread

Week 5 Lab 5: Types of soldering irons, Soldering stations

Week 6 Lab 6: Building up a simple circuit by soldering.

Week 7 Lab 7: Capacitor circuits and Inductor circuits




Week 8 Lab 8: 1 st Mini Project
Week 9 Lab 9: Diodes and BJTs
Week 10 | Lab 10: Half and Full bridge rectifier
Week 11 | Lab 11: Zener Voltage Regulator
Week 12 | Lab 12: Frequency response of Passive filters with oscilloscope and Bode plots
Week 13 | Lab 13: The second mini project passive filter design
Week 14 | Lab 14: Mid-term exam
Week 15 | Lab 15: Preparatory week before the final Exam
Learning and Teaching Resources
uu:..)JJJJb M‘)Jw
Text Available in the Library?
Electronic Devices (conventional current version) , Thomas
Required Texts Yes
.L Floyd 2008
Recommended DC Electrical Circuit Analysis: A Practical Approach Copyright y
es
Texts Year: 2020, dissidents
Hands-On Introduction to Electrical Engineering Lab Skills | Electrical Engineering and
Websites
Computer Science | MIT Open Courseware
Grading Scheme
oyl Jalaseo
Group Grade gest:i] Marks % | Definition
A - Excellent el 90 - 100 Outstanding Performance
B - Very Good B Ve 80-89 Above average with some errors
Success Group -
(50 - 100) C - Good NVes 70-79 Sound work with notable errors
D - Satisfactory osgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgutn 50-59 Work meets minimum criteria
Fail Group FX - Fail (A laadl 08) Cwly | (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.




MODULE DESCRIPTION FORM
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Module Information
duwhyl B3l Ologlan

Module Title Theory of flight Module Delivery
Module Type Core learning activity Theory
Lecture
Module Code ATU13033
Lab
ECTS Credits 6 [ Tutorial
O Practical
SWL (hr/sem) 150 O Seminar
Module Level 2 Semester of Delivery 3
Administering Department ATU13 College 1
Module Leader | Sadiq emad sadiq e-mail Sadaig.emad@atu.edu.iq
Module Leader’s Acad. Title lecture Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
SDz::t'f'c SISO 01/02/2024 Version Number | 1.0

Relation with other Modules

RIES - WHRVI PN [P 9t YeS |

Prerequisite module

None

Semester

Co-requisites module

None

Semester




Module Aims, Learning Outcomes and Indicative Contents
LaliyYl lgisally phall 5L 9 Ayl B3l LIl

Module Objectives
Gyl Balall Colua]

Theory of Flight is about how aircraft fly and the related theoretical background
which is the inevitable consequence of flight:

Module Learning
Outcomes

alel) @laidl Ol y3en
Ay !

-To give the basic concepts of aeronautical engineering

-To solve the problems of the basic aerodynamic forces and moments

-To give basic information about aerodynamic, aircraft engines and aircraft
performance

Indicative Contents
dolin Y wlgisad|

1.
2.

e

10.

COURSE POLOCIES:

Attendance is expected at all classes.

Make-up examinations or quizzes will be given only for documented medical
reasons, emergency circumstances, or University sponsored activities. Advance
notice must be given well in advance for absence due to University sponsored
activities.

Homework is assigned periodically in class and is due at the beginning of class
on the day specified. Homework assignments will also appear on the web
(Angel).

Late homework will not be accepted.

Homework will be done on an individual basis. You may check your results with
others in the course, but the work done to solve the problems must be your own.
Short quizzes may be given periodically. Normally these quizzes will be
announced.

Exams and quizzes will be closed book and closed notes. A one-page formula
sheet (no worked problems) and use of a calculator is allowed.

You are advised to bring your calculator to class every day and you are
responsible to make sure that it functions properly. Bring an extra set of batteries,
or an extra calculator if necessary.

Engineers must adhere to a rigorous code of professional ethics. Unethical
conduct in this class will result in the maximum disciplinary action permitted by
the university. Unethical conduct in the class includes, but is not limited to,
cheating on exams (this includes storing formulae and problem solutions within
the memory of your calculator), and supplying information to others (students bear
responsibility for ensuring the security of their examination papers).

Re-grading requests for exams must be submitted in writing within one week of
the return of the exam outlining the specific concerns/questions. The entire exam
may be re-graded, resulting in an increase or decrease in the final grade.




Learning and Teaching Strategies

oty @l ol

Strategies

In a theory of flight course, there are various learning and teaching strategies that

can be employed to enhance student understanding and engagement. Here are some

effective strategies commonly used:

1-

Lectures: Lectures are a traditional teaching method were instructors present
information to students. It allows for the delivery of foundational knowledge
and theoretical concepts. To make lectures more interactive, instructors can
incorporate multimedia presentations, demonstrations, and real-world
examples.

Hands-on Projects and Experiments: Hands-on projects and experiments
provide students with practical experience and promote active learning.
These can include designing and building prototypes, conducting
experiments in laboratories, or working on real-world case studies. Such
activities help students develop problem-solving skills, enhance their
understanding of theoretical concepts, and foster creativity.

Computer Simulator and Modeling: Computer simulations and modeling
allow students to explore complex engineering systems and phenomena in a
virtual environment. By using software tools, students can analyze and
predict the behavior of aircraft during fly.

Group Discussions and Debates: Group discussions and debates provide an
opportunity for students to share their perspectives, ask questions, and
engage in critical analysis. This strategy encourages active participation,
improves communication skills, and fosters a deeper understanding of
concepts through peer interaction.

Industry Visits and Guest Speakers: Inviting industry professionals as guest
speakers or arranging visits to manufacturing plants, research facilities, or
engineering companies provides students with real-world exposure. They can
learn about industry trends, gain insights into practical applications, and
understand the relevance of their studies to the professional world.

Student Workload (SWL)

LC—W| Vo) O gwen g,JUaJJ @”‘J”‘ Jed

Structured SWL (h/sem)

! I el elasiall bl Josxdl b genld CIUall plaitiall (qoly ) ol

Structured SWL (h/w)
78 7




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

Jradll s el elaziall xe guhll Jazsl

72

b gonl Ul plaiiall e gulydl Josull

Total SWL (h/sem)
Jradl] I3 bl S gyl Jasd!

150

Module Evaluation

dcanly)] 3ol ot

Relevant Learning
Time/Number Weight (Marks) Week Due
Outcome
Quizzes 4 20% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 1 5% (10) 2 and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 5% (10) Continuous | All
Report 2 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Sl (£ gl zlgiall
Material Covered
Standard atmosphere (ISA)
- What is the atmosphere
Week 1
- What is the atmosphere layers
- Physical properties of gases in atmosphere
Definition of airplane
Week 2 -types of airplanes
-components of airplane
Aerodynamic forces and moments on aircraft
- The airplane as a rigid body
Week 3
- Airplane axis system
- Forces and moments
NACA
Week 4
-Interpretation of the N<:ACA code




-4-digit
-5-digit

-Lift coefficient vs angle of attack diagram

Lift force
- Introduction

WeekS | Change of lift coefficient with the angle of attack
- Lift calculation
Drag Force Estimation
- Drag
Week 6
- Drag estimation at low speeds
- Drag estimation at high speeds
Types of drag
- Parasite drag
Week 7
- Induced drag
- Wave drag
Thrust Force and Weight
Week 8 -engines classification
-thrust calculation
Stalling
- Wing stall
Week 9 - Control of wing stall
- High-lift equipment in an
airplane
Week 10 | Take off performance
Week 11 | Climb performance
Week 12 | Steady level flight performance
Week 13 | Descent performance
Week 14 | Landing performance
Week 15 | Rotary aircraft
Week 16 | Preparatory week before the final Exam




Delivery Plan (Weekly Lab. Syllabus)

Material Covered

Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

UA;:..)JJJJb M‘)Jw

Learning and Teaching Resources

Text

Available in the Library?

Required Texts

Introduction to flight 7th edition

No (online only)

Recommended Principles of helicopter aerodynamics by J Gordon Leishman )
) No(online only)
Texts (z-lib.org)
-https://www.nasa.gov/
Websites P g
Www. NACAtools.com
Grading Scheme
oyl Jalaseo
Group Grade gest:i] Marks % | Definition
A - Excellent kel 90 - 100 Outstanding Performance
B - Very Good B Ve 80-89 Above average with some errors
Success Group -
(50 - 100) C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory osgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX - Fail (A laadl 08) Cwly | (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.




MODULE DESCRIPTION FORM
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Module Information
duwhyl B3l Ologlan

Fluid Mechanics -static

Module Title Module Delivery

Module Type S Theory
ATU13031 Lecture

Module Code Lab

XTutorial

ECTS Credits 5 [ Practical

SWL (hr/sem) 125 [ Seminar

Module Level 2 Semester of Delivery 3

Administering Department Type Dept. Code College Type College Code

Module Leader Name e-mail E-mail

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

Module Tutor Name (if available) e-mail E-mail

Peer Reviewer Name Name e-mail E-mail

Scientific Committee Approval

Date

Version Number 1.0

Relation with other Modules

&3 &yl Bl gall ao A5

Prerequisite module

Semester

Co-requisites module

None

Semester

Module Aims, Learning Outcomes and Indicative Contents
LaliyYl lgizally phatll 5L 9 Ayl Bkl Lol




Module Objectives
Gyl Balad) Lol

The learning aims for the subject are the following:

1. Know, understand and apply the basic concepts of Fluid Mechanics to
carry out professional engineering activities in the field of fluids.

2. Apply scientific method strategies to fluid mechanics: analyze
qualitatively and quantitatively the problem situation, propose
hypotheses and solutions.

3. Use specific vocabulary and terminology and the appropriate means to
effectively communicate knowledge, procedures, results, skills and
aspects inherent to fluid mechanics.

4. Work efficiently in a group, integrating skills and knowledge to make
decisions in the performance of fluid mechanics tasks, adopting a
responsible and organized attitude to work and a willingness to learn.

5. Plan and carry out designs and processes in the field of fluid mechanics
in accordance with the relevant specific technology, applying the quality
principles and methods and analyzing and assessing the social and
environmental impact of the technical solutions adopted.

Module Learning
Outcomes

oled) @laidl Ol y3en
Ayl

Define what is a fluid

Describe the fundamental fluid properties

Understand pressure

Find the forces on submerged planar objects of arbitrary shapes
Find the forces on submerged objects of curved shapes

6. Solve buoyancy problems

vk wnN e

Indicative Contents
dyolin Yl wlgisall

Indicative content includes the following.

Part A - Fluid properties

Introduction - General definitions, Fluid types, definition of Fluid Power System,
Types of Fluid Power System, [3 hrs]

Fluid properties (part A)

General definitions, Measures of Fluid Mass and Weight: Density, Specific Weight,
Specific Gravity. Ideal Gas Law, Viscosity, Kinematic viscosity, Bulk Modulus of
elasticity, Surface tension, Surface Tension and capillary effect. [14 hrs]

Fluid properties (part B)

Compressibility of Fluids, Vapor Pressure [3hrs]

Part B - Fluid Statics

- Definitions, Pressure at a point, Variation of Pressure in a static fluid, Basic

Equations for the Pressure Field. [3 hrs]




Part C - Hydrostatic Forces and stability

Hydrostatic Condition, Standard Atmosphere, Manometry and Pressure
Measurements. Hydrostatic Force on a Plane Surface, Hydrostatic Force on a Curved
Surface, Buoyant Forc, Example Problems, Stability of floating and submerged bodies,
Relative equilibrium, Fluid in rigid-body motion, (Linear acceleration)

- Relative equilibrium (uniform rotation) [37 hrs]

Learning and Teaching Strategies

osdazlly @lazll b el

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 guwsl 10 J Ogunmn CIlall qwlyddl Jozdl

Structured SWL (h/sem) 63 Structured SWL (h/w) 4
el I3 CIlall elaziedl gohyldl Josdd! e gueanl Ual) @latiall byl Josnll

Unstructured SWL (h/sem) 2 Unstructured SWL (h/w) 3
i)l I CIlall claiall & gobdl Jol b el CUall elaiiall g gyl Josnll

Total SWL (h/sem)

M)l I CIlal) g’&” bl Jod! 125
Module Evaluation
ZVOR[RUR-RIPN| VY-
Time/Number Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 3 15% 2to12 LO #1, #2 and #10, #11
Formative Assignments 1 5% 5and 14 LO #3, #4 and #6, #7
assessment Projects / Lab. 4 10% Continuous | All
Report 1 10% 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All




Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Material Covered

Introduction - General definitions, Fluid types, definition of Fluid Power System, Types of Fluid

Week 1
Power System,
Fluid properties (part A)
- General definitions
Week 2 Measures of Fluid Mass and Weight: Density
-Specific Weight
-Specific Gravity
Week 3 Ideal Gas Law, Viscosity
Week 4 Kinematic viscosity, Bulk Modulus of elasticity, Surface tension
Week 5 Surface Tension and capillary effect
Fluid properties (part B)
Week 6 -Compressibility of Fluids
-Vapor Pressure
Fluid Statics
- Definitions
- Pressure at a point
Week 7
- Variation of Pressure in a static fluid
- Basic Equations for the Pressure Field
Week 8 Hydrostatic Condition, Standard Atmosphere, Manometry and Pressure Measurements
Hydrostatic Force on a Plane Surface
Week 9
. Example Problems
Hydrostatic Force on a Curved Surface
Week 10
. Example Problems
Buoyant force
Week 11
. Example Problems
Stability of floating and submerged bodies
Week 12
- Relative equilibrium
Week 13 | Fluid in rigid-body motion




. Example Problems

Week 14

Special case 1: fluid at rest

Special case 2: free fall of a fluid body

Week 15

(Linear acceleration)

- Relative equilibrium (uniform rotation)

Delivery Plan (Weekly Lab. Syllabus)

Material Covered

Week 1 Lab 1: Fluid density using the pycnometer

Week 2 Lab 2: Liquid viscosity measurement using capillary type viscometer

Week 3 Lab 3: Pressure gauge, Bourdon gauge, manometer.

Week 4 Lab 4: Center of Pressure on Submerged Plane Surface

Week 5 Lab 5: Hydrostatic Force on Flat Surfaces/Curved Surfaces

Week 6 Lab 6: Stability of Floating Body

Learning and Teaching Resources
u&t{)u‘l.]‘j p.l.«ll\).)l.«p.n

Text

Available in the Library?

Required Texts

Published By Mcgraw-Hill, 2006

FLUID MECHANICS FUNDAMENTaLS AND AP
PLICAtIONS, Yunus A. Cengel And John M.Cimbala, Yes

Fundamentals of Fluid Mechanics, 7th Edition, Bruce R.

Recommended
T Munson. Theodore H. Okiishi. Alric P. Rothmayer John Wiley No
exts
& Sons, Inc.1, 2013
https://www.coursera.org/lecture/fe-exam/fluid-statics-introduction-and-pressure-
Websites
variation-a8cwc
Grading Scheme
Oyl Jalaseo
Group Grade geRt Marks % | Definition
A - Excellent il 90 - 100 Outstanding Performance
B - Very Good (BESNVES 80 -89 Above average with some errors
Success Group -
(50 - 100) C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory Jawgie 60 - 69 Fair but with major shortcomings
E - Sufficient Jgstn 50-59 Work meets minimum criteria




Fail Group

FX - Fail

(Badlxall 48) osly | (45-49)

More work required but credit awarded

(0-49)

F - Fail

(0-44)

sl

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.

Module Aims, Learning Outcomes and Indicative Contents
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ATU13017 k! %fm\ oo dudla)l (134,
ol 585 dualt Bl & Tuftigmw\ 30 ullall (5S35,
2 o lae g . .
ALY slasYI opold s dasly 4k HUSI (0 dallall Se36.
SWL (hr/sem) 50 Seminar
Module Level 1 Semester of Delivery 1
Administering Department ATU12 College PMTE
Module Leader Name e-mail E-mail
Module Leader’s Acad. Title Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
f;a'f:t'f'c Committee  Approval ), 10 5003 Version Number | 1.0




Module Learning
Outcomes
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MODULE DESCRIPTION FORM
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Relation with other Modules
sz.;))\ duwly | J‘}Qj‘ e 43Nl
Prerequisite module None Semester
Co-requisites module None Semester

Learning and Teaching Strategies
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Strategies
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Student Workload (SWL)
LCW| Vol O g g,Jl.b.U L?“‘JJJ‘ Jedl

Structured SWL (h/sem) 18 Structured SWL (h/w)

Jadll I Jlall elasiall guolydl ool L gl (Ul @laiall (glylll Jasdl
Unstructured SWL (h/sem) 3 Unstructured SWL (h/w)

daddl IO LIl elaadl A8 (gobdl Jomdl b gl Ul @lazindl p& gulyll Jos]

Total SWL (h/sem)

Jad)l s Il h“,J&JI ‘éwaJ‘ gres) >0
Module Evaluation
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Time/Number Weight (Marks) Week Due Relevant Learning
Outcome
Formati | Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
ve Assighments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assess Projects / Lab. 1 10% (10) Continuous | All
ment Report 1 10% (10) 13 LO #5, #8 and #10
Summa | Midterm Exam 2hr 10% (10) 7 LO #1 - #7
tive
assess Final Exam 3hr 50% (50) 16 All
ment

Total assessment

100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Slatll £ )l zlgral

Material Covered

Wee
k1

ub.c))\ Olode

Wee
k2

(EEAIPAREIN RIS EIvES]

Wee
k3

(s Taneoll) oo dlozel

Wee
k4

Adad)l Aozl

Wee
k5

lgliS uelgBy 550g]!

Wee

9U£:.5|3 aball




k6
Wee
Haddl Caas Ol
k7
Wee 501 Sloske
» o
k8 2
Wee .
(U9 oyl) (Souall casdlg duall
k9 )
Wee
(B L) gaaﬂl Caillg ouaal
k 10 -
Wee . )
eSOl (e e
k11
Wee . . .
‘o:s.u.ﬂfudl O° o
k 12
Wee
k13
Wee i
(A1 g s (30) (S8
k 14
Wee .
duyall Olazand! § aasl da b
k 15 v
Wee
adll dlgs Olial
k 16
Delivery Plan (Weekly Lab. Syllabus)
Material Covered
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7

Learning and Teaching Resources
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Available in the Library?

Required
Texts Yes
Recommen
Skills in writing and Learning English Yes
ded Texts
Websites https://www.bbc.co.uk/learningenglish/
Grading Scheme
QL>_3..U| Lo
Group Grade il Marks % Definition
A - Excellent Sl 90-100 Outstanding Performance
B - Very Good [SENVES 80 -89 Above average with some errors
(Ssl.ut;:(-:elsgoG)roup C - Good o 70-79 Sound work with notable errors
D - Satisfactory lawgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgudo 50-59 Work meets minimum criteria
Fail Group FX - Fail (Adlaadl 08) Cwly | (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.

MODULE DESCRIPTION FORM
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Module Information
duwhyl B3ladl Ologlas

Module Title Thermodynamic - Steam Module Delivery
Module Type B Theory
Module Code ATU13034 t:;ture
ECTS Credits 4 Tutorial
O Practical
SWL (hr/sem) 100 O Seminar
Module Level 2 Semester of Delivery 3
Administering Department ATU13 College
Module Leader Nawfel Mohammed Bager e-mail Nawfel.mohammed@atu.edu.iq
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Basemah e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
;‘:::tiﬁc Committee Approval 01/06/2023 Version Number | 1.0

Relation with other Modules

Sy Ayl ol gall e A8l

Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents
LaliyYl bgizally phatll gL 9 dnwslyldl Bl LIl

Module Objectives
Gyl Baladl CBlua]

1.
2.

10.

The course provides the student with knowledge about:

Conservation laws for mass and energy (including the 1st law of
Thermodynamics).

Forms of energy such as work (power) and heat, internal energy and
enthalpy.

Entropy and the 2nd law of thermodynamics.

Reasons for thermodynamic losses in the form of irreversibilities.

The quality of different forms of energy measured as the ability to produce
work.

Destruction of energy quality in processes.

Steam cycles

Operation of steam and gas based power stations, internal combustion
engines, heat pumps. —

The main components of heat & power processes, such as steam and gas
turbines, compressors, pumps, fans, heat exchangers and valves.




11. The ability of fluids to change phase (solid, liquid and gas).

12. Skills: The course should enable the student to:

13. Estimate thermodynamic properties for systems by the use of tables and
graphical diagrams.

14. Calculate efficiencies for power producing and power consuming
processes.

15. Describe thermodynamic processes in graphical diagrams such as pv, Tv
og Ts.

16. General competence: The course should give the student:

17. Basic competence that constitute central elements in other courses
focusing on energy systems and industrial processes.

18. Understanding of systems and the capability to evaluate the efficiency of
processes w.r.t. energy and exergy (energy quality).

19. Overview of processes for power production, heating (heat pumps)

Module Learning
Outcomes

83l edaddl Ol y3e0
oyl

1. On completion of the course, students will have basic knowledge on
energy, thermodynamic system and thermodynamic parameters,
thermodynamic equilibrium, work and heat as methods of energy transport
between systems

2. A student will have skills concerning basic laws of physics relating to
thermodynamics and the laws of thermodynamics for closed and open systems.

3. A student will have a fundamental knowledge of the ideal gas equation,
polytropic processes and characteristic processes.

4. A student will have the skills to utilize the procedures for energy balancing
and methods of energy transport between systems.

5. A student will be able to utilize mathematical tools to solve problems
related to the principles of thermodynamics. A student can interpret the
obtained results.

6. A student will have the skills to computations in the field of typical issues

of heating of a system by work transfer or by heat transfer

A student will have learning skills to utilize the ideal gas equation

A student will be able to present graphs of thermodynamic processes

9. A student will be aware of the method of generating energy and the
operation of energy devices (heat engines, etc.) on the natural environment.

10. A student will be able to work in a team during measurements and to
analyse the results; a student will be aware of the importance of knowledge
concerning the principles of teamwork

o N

Indicative Contents
dolé Y wlgisal!

1. Basic terms and definitions: energy, thermodynamic system, properties,
state and thermodynamic equilibrium. Units. The zeroth law of
thermodynamics. 2. Microscopic forms of energy. The basic axiom of
thermodynamics. Work and heat, moving boundary work. The first law of
thermodynamics for closed systems. 3. Specific heat, enthalpy, ideal gas
equation of state, characteristic thermodynamic processes. 4. The first law of
thermodynamics for open systems (control volume). The concept of entropy,
causes of entropy change, reversible and irreversible processes, entropy as a
function of the state. 5. The second law of thermodynamics. Examples of
thermodynamic cycles: gas power cycles, refrigeration and heat pump cycles.




Delivery Plan (Weekly Syllabus)

Syl (£ ) Zlgrol]

6. Phases of a pure substance, saturated liquid, saturated liquid-vapor mixture,
critical parameters, triple point, property diagrams for phase-change
processes, properties of gas and two-phase mixtures.

Learning and Teaching Strategies

oty el ol

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)
e guwsl 10 J Ogunmn CIlal) qwlydl Jozdl

Structured SWL (h/sem) 63 Structured SWL (h/w) 4
i)l s CIall elaziedl (golyldl Josdd! e gueanl Ul @latiall byl Josnll

Unstructured SWL (h/sem) 37 Unstructured SWL (h/w) 5
Juadll I LIl elaniadl e gl Josdd! L gl JUal) plaiiall s (gulydl Jorll

Total SWL (h/sem)

)l I CIUal) ngJ\ bl Jozxdl 100
Module Evaluation
duwly ) B3Le) unds
Time/Number Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 2 15% (15) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 1 5% (5) 2 and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 2 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)




Material Covered

- pure substance, Definitions, Phases of a Pure Substance, Phase-Change Processes of Pure
Substances, Compressed Liquid and Saturated Liquid, Saturated Vapor and Superheated Vapor,

Week 1 Saturation Temperature and Saturation Pressure, Some Consequences of Tsa and Psi Dependence.
-Property Diagrams for Phase-Change Processes, The T-v Diagram, The P-v Diagram, Extending the
Diagrams to Include the Solid Phase, The P-T Diagram, The P-v-T Surface
Week 2 | -Property Tables, Enthalpy—A Combination Property, Saturated Liquid and Saturated Vapor States,
Saturated Liquid—vapor Mixture, -lllustrative example.
Week 3 - Property Tables Superheated Vapor, Compressed Liquid, Reference State and Reference Values,
- Illustrative example.
Steam reversible non-flow processes
-Constant volume process.
Week4 | _constant pressure process.
-Isothermal process.
-Illustrative example.
-Isentropic process.
Week5 | _polytropic processes.
-Illustrative example.
- ENERGY ANALYSIS OF CLOSED SYSTEMS
Week 6 | - Energy Balance for Closed Systems
- Specific Heats, Internal Energy, Enthalpy, and Specific Heats of Solids and Liquids, Internal Energy
Changes, Enthalpy Changes
Unsteady steam flow energy equation
Week7 | _Derjvation, applications.
-Illustrative example
Application of steady state energy equation for steam
- Boiler
- Condenser
Week8 | _ compressor
- Turbine
- Diffuser and nozzle.
- Illustrative example
Week 9 | Entropy, A Special Case: Internally Reversible Isothermal Heat Transfer Processes, The Increase of
Entropy Principle, Some Remarks about Entropy,
Entropy Change of Pure Substances Isentropic Processes, Property Diagrams Involving Entropy,
Week 10 | Entropy and Entropy Generation in Daily Life, The T ds Relations, Entropy Change of Liquids and
Solids
Steam cycles
-Carnot cycle.
Week 11 | -1deal Rankine cycle.
-lllustrative example.
-The effect of steam conditions on thermal efficiency and steam specific consumption.
-Overall efficiency.
- How Can We Increase the Efficiency of the Rankine Cycle?
- Lowering the Condenser Pressure (Lowers Tiow,avg)
- Superheating the Steam to High Temperatures (Increases Thigh,avg)
Week 12

- Increasing the Boiler Pressure (Increases Thigh.avg)
-Rankine cycle with superheat.

-lllustrative example

-Rankine cycle with reheat.




-Illustrative example.

Week 13

- Regenerative Rankine cycle with open-feed water heaters.

- Illustrative example.

- Regenerative Rankine cycle with closed-feed water heaters.

- Illustrative example
- Binary Vapor Cycle

Week 14

Gas-vapor mixtures.

-Specific and relative humidity of air.

- Dalton’s Law and Gibbs-Dalton Law
- Volumetric Analysis of a Gas Mixture
-Dew point temperature.

-Illustrative example.

-Adiabatic saturation and wet-bulb temperature.

-Illustrative example.
-Psychometric chart.
-lllustrative example.

Week 15

Psychrometric Processes

- Mixing of air streams

- Sensible heating

- Sensible cooling.

- Cooling and dehumidification
- Cooling and humidification

- Heating and dehumidification
- Heating and humidification

Week 16

Preparatory week before the Final Exam

Delivery Plan (Weekly Lab. Syllabus)
risal) (£ 9l zlgiall

Material Covered

Week 1

Steam process plotting

Week 2

Determination of Dryness Fraction of Steam:
1) Tank or bucket calorimeter

Week 3

2) Throttling calorimeter

Week 4

3) Separating and throttling calorimeter

Week 5

Measurement of Specific Heat

Week 6

Week 7

Exp. 4

Learning and Teaching Resources
WJ..\IJ\_g M‘)JL@O

Text

Available in the Library?

Required Texts




Recommended

Texts
Websites
Grading Scheme
LIJL‘?:).AJ‘ hlhss
Group Grade sl Marks % | Definition
A - Excellent il 90 - 100 Outstanding Performance
s G B - Very Good BE Ve 80 -89 Above average with some errors
(:(;:fe:;o) roup C - Good SVES 70-79 Sound work with notable errors
D - Satisfactory uwgie 60 - 69 Fair but with major shortcomings
E - Sufficient Jgado 50-59 Work meets minimum criteria
Fail Group FX - Fail (Axlaadl 08) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail el (0-44) Considerable amount of work required
Module Information
Loyl B3lo)l o glas
Module Title Computer Principals Module Delivery
Module Type B Theory
X Lecture
Module Code ATU13012
X Lab
ECTS Credits 3 [ Tutorial
[ Practical
SWL (hr/sem) 75 O Seminar
Module Level 1 Semester of Delivery 1
Administering Department ATU13 College PMTE
Module Leader Name e-mail E-mail
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
ientifi . A |
Scientific Committee Approva 01/06/2023 Version Number 1.0

Date

Note: Marks with Decimal places above or below 0.5 will be rounded to the nearest 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.




Relation with other Modules

Sy3I duwly ! Slgall ao A3l

Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

Ll lgisally phatll 5L g Ayl B3l LIl

Module Objectives
Gyl 8oLl Colua]

1-The aim of this course is to provide English learners with integrated
language skills such as reading, listening and writing resulting in a level

of basic language knowledge.

2-This course will focus on grammar rules, basic word knowledge and

usage, reading comprehension, reading out of the lesson, and

Paragraph writing.

3- A student may be able to listen to native speakers and speak English
Language.

4- A student may be able to write and have creativity in his writing.

Module Learning
Outcomes

Balall edatll by
LW

1- Uses expressions of Quantity in elementary level of English.

2- Constructs sentences in Present Perfect Tense, Simple Future Tense and
Going to Future Tense both in an oral and written task.

3- Defines basic Modals and employ them in elementary level of
communication and writing skills.

4- Translates sentences in elementary level from English to another language.
5- Interprets the texts written in elementary level of English.

Indicative Contents
dyolin Yl wlgisall

Language is a rule-governed behavior. It is defined as the comprehension
and/or use of a spoken (i.e., listening and speaking), written (i.e., reading and
writing), and/or other communication symbol system (e.g., American Sign
Language).

Spoken and written language are composed of receptive (i.e., listening and
reading) and expressive (i.e., speaking and writing) components.

Spoken language, written language, and their associated components (i.e.,
receptive and expressive) are each a synergistic system comprised of
individual language domains (i.e., phonology, morphology, syntax, semantics,
pragmatics) that form a dynamic integrative whole

Phonology study of the speech sound (i.e., phoneme) system of a language,
including the rules for combining and using phonemes.

Morphology study of the rules that govern how morphemes, the minimal
meaningful units of language, are used in a language.

Syntax the rules that pertain to the ways in which words can be combined to
form sentences in a language.




| Semantics the meaning of words and combinations of words in a language.

Learning and Teaching Strategies

ealazlly ahatdl bl il

1- Uses the available material to increase his efficiency.
2- Constructs sentences in Present Perfect Tense, Simple Future Tense and
Going to Future Tense both in an oral and written task.
3-Defines basic Modals and employ them in elementary level of

Strategies .. - .

communication and writing skills.

4- Develop and enhance students' language skills to communicate in English

properly.

5- Interprets the texts written in elementary level of English.

Student Workload (SWL)
l.c}y,u‘ Vol O gweo Jlal L"wa..\ﬂ Jed

Structured SWL (h/sem) 33 Structured SWL (h/w) 5
i)l s CIal) elaziedl (golyldl Josdd! e gueanl Ul @laiiall gyl Josell
Unstructured SWL (h/sem) 4 Unstructured SWL (h/w) 3
)l I CIlall claiall & (gubddl Jol b ged CUall elaiiall p& gyl Josnll

Total SWL (h/sem)

dnadd! s Il g“,J&H bl Jomxdl s
Module Evaluation
ZVOR[RUR-RIPN| VY-
Time/Number Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)




Delivery Plan (Weekly Syllabus)

Material Covered

Introduction to programming using
(Matlab)

Week 1 - Introduction to (Matlab)
Menu bar , tool bar, and program  windows
Week 2 Format & numbers

- Real, Integer , Inf ,NaN, Complex numbers

Week 3 Variables
- Variable Names

Week 4 .
- Examples on variable names

- Show the results
- Exampleson (+,-,*,/)
- Outputs
Intermediate results during calculations

Week 5

Built-in-functions
Week 6 - Trigonometric Functions (sin, cos,  tan, sec)
Elementary Functions (abs, log10 , log, exp, sqrt)

Week 7 Functions

- polyarea (X,Y)
- polygon
- Standard Deviation
Week 8 - abs function
- (max)
- (min)
(mean)

Logical commands
- Logical Operations
> greater than
>= greater than or equal
< less than
<= less than or equal
= =equal
=~ not equal
- Logical commands
or (|), and (&)

Week 9

Strings manipulation
Week 10 - Creating Strings
save

Week 11 Conditional commands

-if end

Week 12 If elseif else function

- Examples




Problems
Week 13 loops
- for
- while
Week 14 | - Program control
- Example
Problems
Week 15 Matnc.:es . )
- Matrices manipulation
Week 16 | Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
Material Covered
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7

Learning and Teaching Resources
u‘e)u\ﬂ\g ‘nhﬁ\)bw

Text Available in the Library?
Required Texts Headway book for learning English Yes
Recommended
Skills in writing and Learning English Yes
Texts
Websites https://www.bbc.co.uk/learningenglish/
Grading Scheme
Ol gl Jabaseo
Group Grade il Marks % | Definition
A - Excellent il 90 - 100 Outstanding Performance
Success Group B - Very Good [SENVES 80 -89 Above average with some errors
(50 - 100) C-Good NVES 70-79 Sound work with notable errors
D - Satisfactory Lugio 60 - 69 Fair but with major shortcomings




E - Sufficient Jgado 50-59 Work meets minimum criteria

Fail Group FX - Fail (dxdleadl WiB) Cwly | (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.




MODULE DESCRIPTION FORM

duwy 1 Baledl Cano g 73900

Module Information
duwhyl B3l Ologlan

Module Title ENGLISH Module Delivery
Module Type S Theory
Lecture
Module Code ATU13011
O Lab
ECTS Credits 2 O Tutorial
O Practical
SWL (hr/sem) 50 Seminar
Module Level 1 Semester of Delivery 1
Administering Department ATU13 College PMTE
Module Leader Husam aldeen Nidhal Hadi e-mail hussam.aldeen475@atu.edu.iq
Module Leader’s Acad. Title Asst. Lect. Module Leader’s Qualification Master degree
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
ientifi . A |
Scientific Committee Approva 01/06/2023 Version Number | 1.0
Date
Relation with other Modules
3! Ayl Sl gall ao A8l
Prerequisite module None Semester
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents

LaliyYl lgisally phall 5L 9 Ayl B3l LIl

Module Objectives
Gyl Baledl Colual

1-The aim of this course is to provide English learners with integrated
language skills such as reading, listening and writing resulting in a level
of basic language knowledge.

2-This course will focus on grammar rules, basic word knowledge and
usage, reading comprehension, reading out of the lesson, and
Paragraph writing.

3- A student may be able to listen to native speakers and speak English
Language.

4- A student may be able to write and have creativity in his writing.

Module Learning
Outcomes

aled) @l Ol y3en
Ay !

1- Uses expressions of Quantity in elementary level of English.

2- Constructs sentences in Present Perfect Tense, Simple Future Tense and
Going to Future Tense both in an oral and written task.

3- Defines basic Modals and employ them in elementary level of
communication and writing skills.

4- Translates sentences in elementary level from English to another language.
5- Interprets the texts written in elementary level of English.

Indicative Contents
dyolin Yl wlgisall

Language is a rule-governed behavior. It is defined as the comprehension
and/or use of a spoken (i.e., listening and speaking), written (i.e., reading and
writing), and/or other communication symbol system (e.g., American Sign
Language).

Spoken and written language are composed of receptive (i.e., listening and
reading) and expressive (i.e., speaking and writing) components.

Spoken language, written language, and their associated components (i.e.,
receptive and expressive) are each a synergistic system comprised of
individual language domains (i.e., phonology, morphology, syntax, semantics,
pragmatics) that form a dynamic integrative whole

Phonology study of the speech sound (i.e., phoneme) system of a language,
including the rules for combining and using phonemes.

Morphology study of the rules that govern how morphemes, the minimal
meaningful units of language, are used in a language.

Syntax the rules that pertain to the ways in which words can be combined to
form sentences in a language.

Semantics the meaning of words and combinations of words in a language.

Learning and Teaching Strategies

oddailly edal ol el

Strategies

1- Uses the available material to increase his efficiency.
2- Constructs sentences in Present Perfect Tense, Simple Future Tense and
Going to Future Tense both in an oral and written task.
3-Defines basic Modals and employ them in elementary level of




communication and writing skills.

4- Develop and enhance students' language skills to communicate in English
properly.

5- Interprets the texts written in elementary level of English.

Student Workload (SWL)
L gl 10 J gnma CIUall gyl Jazell

Structured SWL (h/sem) 18 Structured SWL (h/w)

i)l 3 CIall elaziadl (golyldl Josdd! e gueanl Ul @laiiall gyl Josell
Unstructured SWL (h/sem) 3 Unstructured SWL (h/w)

Jradll IS LIl elaniadl e gl Josxd! L gl JUall platiall p& (gubydl Jonll

Total SWL (h/sem)

Gt M3 LIl Q&Jl bl Jomxdl >0
Module Evaluation
duwlydd) B3Le) i3
Time/Number Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #3, #5
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
Sl £l zlginll

Material Covered

Week 1

Able to identify linking Ideas: Present and Past Irregular Plurals, Consonants, There

was/were

Week 2

Identify countable and Uncountable Nouns, Imperatives Healthy Living and




Week 3 | Able to identify can for ability Could and Couldn't Skills at work
Week 4 | Able to identify can for requests Adjectives and Adverbs
T Reading comprehensive-Beginners level
Week 6 Sentences and their parts (simple, compound and complex) for beginner’s level.
Week 7 Mid-term Exam
Week 8 Paraphrasing-1, writing in your own words. Beginners level
Week 9 Paraphrasing-2, writing in your own words. Beginners level (Practice)
Week 10 | Effective writing, how to write in an effective way. Beginners level.
T Demonstrates.knowle.d.g.e about Offering and Inviting Why.? Would you like to...?
Let's...? Free time activities
Week 12 | Able to identify (Be going to weak forms (Hedging in writing): Maybe/perhaps....etc)
Week 13 | Polite Requests in English Language
Demonstrates knowledge about Transport, Prepositions of movement Address
Weel 14 Demonstrates knowledge about (Writing Activities)
Week 15 | Writing short essay
Week 16 | Final Exam: Written Exam
Delivery Plan (Weekly Lab. Syllabus)
Material Covered
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7




Learning and Teaching Resources
wy.ﬁb M‘)Qw

Text Available in the Library?
Required Texts Headway book for learning English Yes
Recommended
Texts Skills in writing and Learning English Yes
Websites https://www.bbc.co.uk/learningenglish/
Grading Scheme
Gl lalases
Group Grade geRt] Marks % | Definition
A - Excellent Sl 90 - 100 Outstanding Performance
B - Very Good BEevE 80 -89 Above average with some errors
(S:(;:tielsgoc)iroup C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory Jawgie 60 - 69 Fair but with major shortcomings
E - Sufficient Jgutn 50-59 Work meets minimum criteria
Fail Group FX - Fail (A laadl 08) Cwly | (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.




MODULE DESCRIPTION FORM

duwy 1 Baledl Cano g 73900

Module Information
duwhyl 83ladl Ologlas

Algebraic and math. equations and Programming

Module Title MATLAB Module Delivery
Module Type Basic learning activities Theory
X]
Module Code ATU13045 X! Lecture
O Lab
ECTS Credits 5 Tutorial
O Practical
SWL (hr/sem) 125 [ Seminar
Module Level 2 Semester of Delivery 4
Administering Department Type Dept. Code College Type College Code
Module Leader Name e-mail E-mail

Module Leader’s Acad. Title

Module Leader’s Qualification

Module Tutor

Name (if available) e-mail E-mail

Peer Reviewer Name

Name e-mail E-mail

Scientific Committee Approval

Date

Version Number

Relation with other Modules

&3 Ayl ol gall ao A8

Prerequisite module

Semester

Co-requisites module

Semester




Module Aims, Learning Outcomes and Indicative Contents
LaliyYl lgisally phall 5L 9 Ayl B3l LIl

The basic language of algebraic expression

recognize technical terms and appreciate some of the uses of algebra
collect like terms and simplify expressions term by term

multiply out brackets and simplify some formulas

Module Objectives
Gyl Baledl Colual

P wnN e

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

1. Simplify or manipulate expressions involving polynomial, radical, rational,
exponential, or logarithmic terms using appropriate properties and rule

2. Solving of linear equations and inequalities

Module Learning

Outcomes
3. The basic language of graphing

4. The addition, subtraction, multiplication and division of vectors

35tol) bl Sl
Attt sl el 5. The several methods of factoring

Rl 6. Solving rational equations
7. Systems of equations
8. Radical expressions and equations.
9. Solving quadratic equations.
Indicative content includes the following.
Part A — Vectors:
-Vector in Space, Parallel Vectors, Triple Product
- Volume of Box {Projection of Two Vectors, Applications}
- Equation of Line in Space, Equation of Plane in space, Applications
- Vector Valued Functions, Curvature, Motion of Particle [20 hrs],
Part B - Matrices

- Elementary Operations with matrices and Vectors, Determinants and Properties,
Transpose and inverse of matrices

Indicative Contents -Solution of non- linear equations, Application of non- linear equations, - Rank of a

Lo,y Ebgionall matrix, Linear transformation, Orthogonal transformation, Eigen values, Eigen vectors

[25 hrs]
Part C — | Complex Numbers
- Introduction to complex numbers, Mathematical Operations for Complex
Numbers, Argrand diagrams and product quotients [10hrs]
Part D — Solution of simultaneously linear equations:
-Definition of equations, Methods of solution,
-Direct methods, Matrix inversion, Gauss Elimination,
Gauss -Jordan Elimination, Indirect methods, Jacob's
method, Gauss- Seidle method, Applications [20 hrs].




Learning and Teaching Strategies

oty el ol

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

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

Student Workload (SWL)
L6 gael 10 J O IUal) gyl Jazell

Structured SWL (h/sem) 28 Struct;ured SWL (h/w) c

el I CIlal) alaiall (qulyld) Jun) e grel (Il @laziall (gl Jazel

Unstructured SWL (h/sem) 47 Unstr;uctured SWL (h/w) 3

Jradl I Clall elaiiall pe (guhydl Josel e guael CIUal) @lasiall pe (sl Jozd!

Total SWL (h/sem) 125

Juad)l s Clall SI wly ) Jozel

Module Evaluation

) . Relevant Learning
Time/Number Weight (Marks) Week Due
Outcome
LO #1, #2 and #4, LO
Quizzes 2 15% (15) 5,10 and 14
LO #5, #6 and #9
Formative
Assignments 1 5% (5) 2and 13 LO #3, #4 and #6, #7
assessment
Projects / Lab. 4 10% (10) 0 0
Report 1 10% (10) 0 0
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)




Delivery Plan (Weekly Syllabus)
(Olawl> i) ot laill (£ gl 7lgiall

Material Covered

Week 1

Vector
- Vector in Space
- Parallel Vectors
- Triple Product

Week 2

- Volume of Box
- Projection of Two Vectors
- Applications

Week 3

- Equation of Line in Space
- Equation of Plane in space
- Applications

Week 4

- Vector Valued Functions
- Curvature
- Motion of Particle

Week 5

Matrices

- Elementary Operations with matrices and Vectors
Determinants and Properties

- Transpose and inverse of matrices

Week 6

Determinants and Properties
- Transpose and inverse of matrices

Week 7

Solution of non- linear equations
- Introduction
- Application of non- linear equations

Week 8

- Rank of a matrix

- Vectors

- Linear transformation

- Orthogonal transformation

Week 9

- Eigen values
- Eigen vectors

Week 10

Complex Numbers
- Introduction to complex numbers

Week 11

Mathematical Operations for Complex Numbers
- Argrand diagrams and product guotients

Week 12

Solution of simultaneously linear equations
- Definition of equations
- Methods of solution

Week 13

Direct methods
- Matrix inversion
- Gauss- Elimination
- Gauss -Jordan Elimination

Week 14

Indirect methods
- Jacob's method
- Gauss- Seidle method

Week 15

Applications
- Examples




- problems

Week 16

Preparatory week before the final Exam

WJJ..’UB ‘oJaJJUQL,aA

Learning and Teaching Resources

Text Available in the Library?
Required Texts Thomas Calculus Early Transcendentals Single Variable 13th Yes
Recommended
Engineering Mathematics - 5th Edition [K A Stroud]. No
Texts
https://www.khanacademy.org/math/calculus-1.
Websites https://www.mathsisfun.com/
Grading Scheme
Ol gl abaseo
Group Grade il Marks % | Definition
A - Excellent kel 90 - 100 Outstanding Performance
B - Very Good BEgevE 80 -89 Above average with some errors
(S:(;:(ielsgo()iroup C - Good NVes 70-79 Sound work with notable errors
D - Satisfactory osgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX - Fail (A laadl 08) Cwly | (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.



https://www.khanacademy.org/math/calculus-1
https://www.mathsisfun.com/

MODULE DESCRIPTION FORM
LM‘JJM 3Ll LJ.;.@} CJ)AJ

Module Information
Ayl Bolall loglas

Fluid Mechanics -Dynamic
Module Title Module Delivery
Module Type S Theory
ATU13041 Lecture
Module Code Lab
XTutorial
ECTS Credits 5
O Practical
SWL (hr/sem) 125 O Seminar
Module Level 2 Semester of Delivery 4
Administering Department College Type College Code
Module Leader Name e-mail E-mail
Module Leader’s Acad. Title Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name e-mail E-mail
Sg::;tlflC Committee Approval Version Number 10

Relation with other Modules

6 AY) Al )l gall ae 28)

Prerequisite module

Semester

Co-requisites module

Semester

Module Aims, Learning Outcomes and Indicative Contents
LoliyY Gbgizally pladl g5lEg duwshylll 85LI Bl

Module Objectives
Gyl Baladl CBlua]

The learning aims for the subject are the following:




1. Know, understand and apply the basic concepts of Fluid Mechanics to carry
out professional engineering activities in the field of fluids.

2. Apply scientific method strategies to fluid mechanics: analyze qualitatively
and quantitatively the problem situation, propose hypotheses and solutions.

3. Use specific vocabulary and terminology and the appropriate means to
effectively communicate knowledge, procedures, results, skills and aspects
inherent to fluid mechanics.

4. Work efficiently in a group, integrating skills and knowledge to make
decisions in the performance of fluid mechanics tasks, adopting a responsible
and organized attitude to work and a willingness to learn.

5. Plan and carry out designs and processes in the field of fluid mechanics in
accordance with the relevant specific technology, applying the quality
principles and methods and analyzing and assessing the social and
environmental impact of the technical solutions adopted.

Module Learning
Outcomes

Aol Hall 3alall alasl) s j3a

1. Ability to understand Fluid flow concepts and use basic equations such as
conservation of mass principle to calculate flow rates through control
volumes

2. Ability to calculate accelerations and associated pressure variations in
moving fluids using Euler’s and Bernoulli’s equations.

3. Ability to analyze momentum fluxes through a control volume and calculate
forces in moving fluids.

4. Ability to apply conservation laws for mass, momentum and mechanical
energy in combination to control volumes in ideal fluids and hence calculate
hydraulic and energy grade lines.

5. Ability to calculate local and overall skin friction drag in laminar and turbulent
flat plate boundary layers using approximate empirical formula.

6. Ability to solve hydraulic pipe flow problems using Moody's diagram for skin
friction to calculate flow rate/ pressure loss / pipe diameter.

7. Ability to use dimensional analysis and similarity considerations in the design
and interpretation of scale model experiments.

Indicative Contents
dolén Y wlgisal!

Indicative content includes the following.

Part A - Fluid flow concepts and Basic Equations

Definitions, Continuity equation, Conservation of energy, Euler's equation of motion
along streamline, Bernoulli equation, Steady-state energy equation, Liner
momentum equation and its

Application: Open system (fixed and moving blades) [9 hrs]

Flow Measurement

Pitot tube, orifice meter, Venturi meter, nozzle [3 hrs]




Part — B:
Resistance to flow in open and closed conduits [3 hrs]

Part — C: Flow and losses in pipes

laminar and turbulent flow, losses in pipes, Liner momentum equation and its
Application, Closed system (bend pipes). [15hrs]

Part — D: pumps and Turbines

Introduction to pumps and Turbines[3hrs]

Part — E: Dimensional analysis and Dynamic similitude

Dimensional analysis (the m-theorem) Dimensional analysis (the n-theorem),
Dimensionless parameters (Reynolds no., Froude no.), Dimensionless parameters,

(Euler no., Weber no., Mach no.), Similitude (model studies) [12 hrs]

Learning and Teaching Strategies

oty el ol el

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

Student Workload (SWL)

le gl V0 J L gunmo LIl L?»b.,\.ll Jod
Structured SWL (h/sem) 3 Structured SWL (h/w) 3
daadll I3 alall alaiial) ol all Jasl) Le sl CalUall alaiiall ol yall Jaall
Unstructured SWL (h/sem) - Unstructured SWL (h/w) .
daadll 3 allall alaiiall yie o yall Jaal) Lo sl lall aliind) jee ol Hall Jaall
Total SWL (h/sem) 125
Juaill J3a Ul JSH ol 3l Jaal




Module Evaluation

Z\T}M\Jﬂ\ XA ?‘Lm
Relevant Learning
Time/Number Weight (Marks) Week Due
Outcome
. LO #1, #2 and #10,
Quizzes 10 15% (15) 2t012
#11
Formative Assignments 2 5% (10) 5and 14 | LO #3, #4 and #6, #7
assessment . Continuou
Projects / Lab. 3 10% (10) All
S
Report 2 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
100% (100
Total assessment
Marks)
Delivery Plan (Weekly Syllabus)
Lg).LuS\ ‘;c),u.u‘)’\ GL@_'\A\
Material Covered
Fluid flow concepts and Basic Equations
Week 1 - Definitions
- Continuity equation,
Conservation of energy
- Euler's equation of motion along streamline
Week 2
- Bernoulli equation
- Steady-state energy equation
Flow Measurement
-Pitot tube
Week 3 - orifice meter
- Venturi meter
- nozzle
Resistance to flow in open and closed
Week 4
conduits
Week 5 Flow in pipes (laminar flow)
Week 6 Flow in pipes (Turbulent flow)
Week 7 Losses in pipes (major losses)




Week 8 Losses in pipes (minor losses) (Moody chart)
Linear momentum equation and its
Week 9 Application:
- Open system (fixed and moving blades)
Linear momentum equation and its
Week 10 | Application
- Closed system (bend pipes)
Introduction to pumps and Turbines
Week 11 | Application
- Types of pumps and Turbines and application.
Dimensional analysis and Dynamic similitude
Week 12
- Dimensional analysis (the t-theorem)
Dimensional analysis and Dynamic similitude
Week 13 | - Dimensionless parameters
(Reynolds no., Froude no.)
Dimensional analysis and Dynamic similitude
- Dimensionless parameters
Week 14
(Euler no., Weber no., Mach no.)
Dimensional analysis and Dynamic similitude
Week 15
- Similitude (model studies)
Delivery Plan (Weekly Lab. Syllabus)
idall e gl #lgiall
Material Covered
Week 1 fluid volume flow rate.
Week 2 Measuring the velocity of the fluid, the pitot tube, the measurement of the venturi and the nozzle.
Week 3 Jet water effect.
Week 4 Critical Reynolds number in pipe flow.
Week 5 External laminar flow over submerged objects.
Week 6 Visualization of laminar and turbulent flow, smoke tunnel.
Week 7 Air foil analysis, push and lift, ventilation duct.
Week 8 Calculation of boundary layers, pressure distribution, ventilation duct.
Week 9 Head losses in the pipes.
Week 10 Pump performance measurement.




Week 11 Pneumatic system elements, pressure control valves, directional control valves.

Week 12 | Single- and double-cylinder direct drive

Week 13 | Hydraulic system components, hydraulic pumps, hydraulic motors.

Week 14 | Operation of hydraulic motors and speed control.

Week 15 | Double cylinder operation using directional control valve.

Learning and Teaching Resources
U"‘:’Jﬂ\J eh_“d\ JJL;AA

Available in the

Text .
Library?

FLUIDMECHANICS FUNDAMENTaLS AND AP
Required Texts PLICAtIONS, Yunus A. Cengel And John M.Cimbala, Yes
Published By Mcgraw-Hill, 2006

Fundamentals of Fluid Mechanics, 7th Edition, Bruce R.

Recommended
Munson. Theodore H. Okiishi. Alric P. Rothmayer John Wiley No
Texts & Sons, Inc.l, 2013
Websites https://ocw.mit.edu/courses/2-06-fluid-dynamics-spring-2013/pages/syllabus/
Grading Scheme
Group Grade gest:yi] Marks % | Definition
A - Excellent kel 90 - 100 Outstanding Performance
B - Very Good B Ve 80 -89 Above average with some errors
Success Group N
(50 - 100) C-Good NVes 70-79 Sound work with notable errors
D - Satisfactory osgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgutn 50 -59 Work meets minimum criteria
Fail Group FX - Fail (A laodl ud) sy (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.




MODULE DESCRIPTION FORM
duwy 1 Baledl Cano g 73900

Module Information
duwhyl 83ladl Ologlas

Fundamentals of Engineerin
Module Title undame ta: S50 9 .ee 9 Module Delivery
Mechanics-Dynamics
Module Type Support learning activity Theory
Lecture
Module Cod
caule ~ode ATU13036 Tutorial
ECTS Credits 4 O Lab
O Practical
SWL (hr/sem) 100 D Seminar
Module Level 2 Semester of Delivery 3
Administering Department Type Dept. Code College Type College Code
Module Leader Name e-mail E-mail
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Assaad Alsahlani, Ph.D e-mail alsahlan@msu.edu
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval 01/02/2024 Version Number 1.0
Date
Relation with other Modules
3! Ayl Sl gall ao A8l
Prerequisite module None Semester
Co-requisites module Semester
Module Aims, Learning Outcomes and Indicative Contents
LoliyY Gbgizally platll glEg dushylll 55k Sl
This course in vector dynamics is designed to teach solution techniques for rigid body
Module Objectives kinematics. Conservation of momentum and energy are employed to analyze two- and
] Bkl Colua three-dimensional problems. The use of vectors and free body diagrams for the

analysis of dynamic mechanical systems is stressed. Analytical Thinking: This course
will train you to analyze and solve problems systematically. This will be a major effort




for many of you, so prepare to spend a lot of time on developing the skills every
engineer is expected to have.

Module Learning
Outcomes

dalel) @laidl Ol y3en
Ay !

By the end of the course, the student should be able to do the following:

Create mathematical models of dynamic systems (point mass and rigid bodies)
Analyze the kinematics of point mass and rigid body systems.

Determine the motion of point mass and rigid body systems in space and time.
Resolve the motion of single particles in multiple coordinate systems,
Demonstrate the motion of multiple particles in constrained motion,

Use the equations of motion to compute the position, velocity, and
acceleration of

multiple points on rigid bodies in constrained motion,

Apply the basic concepts of force, mass and acceleration; of work and energy;
and of impulse and momentum for particles and rigid bodies.

Apply the knowledge and tools of dynamics to solve engineering problems,
and

10- Explain your knowledge to peers through hand-written problem sets,

verbalization, and writing.

Indicative Contents
dolin Y wlgisd!

All course materials presented in class will also be posted on our Department website.
The majority of the material will be organized by topic in the Modules and the links to
lectures from a previous semester and the current semester (if available) are available

on the Home page.

Learning and Teaching Strategies

oddailly elal ol el

Strategies

Conceptual Visualization: Use visual aids, diagrams, animations, and real-life
examples to help students understand and visualize dynamic concepts such as
motion, forces, and moments. This can assist in bridging the gap between
theory and practical applications.

Problem-solving Approach: Focus on problem-solving exercises and provide
students with a variety of practice problems. Encourage them to actively
engage in solving dynamics problems, applying concepts, and analyzing the
solutions. This approach helps develop critical thinking and problem-solving
skills.

Interactive Demonstrations: Conduct interactive demonstrations or
experiments to illustrate key principles and phenomena in dynamics. These
demonstrations can be conducted in the classroom or through virtual
simulations to provide students with a hands-on understanding of dynamic
concepts.

Use of Technology: Leverage technology tools and software packages to aid
in dynamic analysis and visualization. Utilize simulation software,
computational tools, and computer-aided design (CAD) software to




demonstrate dynamic behaviors, analyze systems, and solve complex

engineering problems.

Student Workload (SWL)

LCW' Vo) (W PE g,JUaU LSV"‘J"U‘ JA}J\

Structured SWL (h/sem) 48 Structured SWL (h/w) 3
drad)l I Il elasiall quhdl Joxxdl b gonl CIUall laiiall (gl Jo|
Unstructured SWL (h/sem) 5 Unstructured SWL (h/w) 3

Joadl) I3 Ul elaziall a2 oyl Jazell

b gunl Ul plaiiall e gyl Josull

Total SWL (h/sem)

dwadl s Il g&” *hdl Jod! 100
Module Evaluation
duwlydd) BoLe) s
Time/Number Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 4 20% (10) Bi-weekly | Every other lecture
Formative Assignments 2 5% (10) Every week | Concludes the taken
assessment Projects / Lab. 2 5% (10) 7-10
Report 2 10% (10) 13 LO #10, #11 and #12
Summative Midterm Exam 2hr 10% (20) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All

Total assessment

100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Material Covered

Week 1-3

Curvilinear motion

X-y coordinates

Normal — tangential coordinates

Polar — coordinates

Week 4

Relative motion

Motion relative to a frame in translation

Week 5-7

Kinetics of particles

Newton's 2" law
Rectilinear motion




Curvilinear motion
Week 8-9 | Work and energy of particles (Midterm Exam)
Work of a force
Work and energy
Week 10-11 | Kinetic energy of a particle
Potential energy
Introduction to Impulse and momentum of particles
Week 13-15 | |mpylsive motion
Angular momentum of a particle
Week 16 (Final Exam review session) & Final Exam
Learning and Teaching Resources
L}«.;;J)J.’U\g ‘QJ\’JJ‘).)LQOA
Text Available in the Library?
Required Texts ENGINEERING MECHANICS, DYNAMICS by R. C. HIBBELER Yes
Recommended
ENGINEERING MECHANICS, DYNAMICS by J. L. MERIAM No
Texts
Websites
Grading Scheme
Oyl lalaseo
Group Grade il Marks % | Definition
A - Excellent Sl 90 - 100 Outstanding Performance
B - Very Good BEgevE 80 -89 Above average with some errors
(Ssu(;:tzelsgoc)iroup C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory Jowgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgutn 50-59 Work meets minimum criteria
Fail Group FX - Fail (Al 08) Cwly | (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 roundinoutlined above.




Module Description Form

‘\_\M\Jﬂ\ salall S g CJJA.\

Module Information
4\:\.“:\_).35\ R\l k_ﬂ.njxm

Module Title Manufacturing Process Module Delivery
Module Type B X Theory
Module Code ATU13035 e
ECTS Credits 4 O Tutorial
X Practical
SWL (hr/sem) 100 O Seminar
Module Level 2 Semester of Delivery 3
Administering Department College
Module Leader Mohammed Abdulridha Abbas e-mail mohd.a.abbas@atu.edu.iq
Module Leader’s Acad. Title Senior lecturer Module Leader’s Qualification Ph.D.
Module Tutor e-mail
Peer Reviewer Name e-mail
%‘zte:tiﬁc AT S el 01/06/2023 Version Number 1.0

Relation with other Modules
6 DAY Al ol 3 sall ae A8Mlall

Prerequisite module

Semester

Co-requisites module

Semester

Module Aims, Learning Outcomes and Indicative Contents
40L5 Y Ol sinall g alil) il g Al yall salall Calaal

Toi
1.
Module Objectives 2
Jau) Al saldl Calaal 3.
4,
5.

dentify, discuss, and analyze the following manufacturing processes:
Sheet Metal operations.

Metal melting operations.

Traditional Machining operations.

Non-Traditional operations.

Welding operations.




Module Learning
Outcomes

Al pall 3alall alasl) s j3a

Upon successful completion of the course, the students will be able to:

1. Examine the design drawing of a component and describe a feasible sequence of
manufacturing processes for production of the component.

2. Distinguish between different types of casting and differentiate between their
output product characteristics.

3. Describe, in engineering sketch form, the bulk deformation processes of forging,
rolling, extrusion, and drawing.

4. Characterize the major machining operations of turning, milling, and drilling via
description of cutting tools used and basic components of the machine tools.

5. Relate the common mechanisms of cutting tool wear to desirable cutting tool
material properties.

6. State the advantages and physical description of the nontraditional material
removal processes of waterjet machining, electric discharge machining, and
chemical machining.

Indicative Contents
Aala ) b giadl)

The indicative contents of this subject are:

Part (A) Manufacturing Concept:
Overview of Manufacturing Processes and Economic Reasonability. (2 hrs)

Part (B) Sheet Metal Operations:
Bending and drawing dies and processes. (2 hrs)

Part (C) Sheet Metal Operations:
Deep drawing dies and process, Rolling process. (2 hrs)

Part (D) Sheet Metal Operations:
Blanking and Piercing dies and process, Extrusion dies and process. (2 hrs)

Part (E) Sheet Metal Operations:
Forging dies and operation, Metal forming morphology. (2 hrs)

Part (F) Melting material operation concept:
Casting: Sand Casting; Die casting; Other casting methods. (4 hrs)

Part (G) Material removal processes:
Metal cutting theories, Coolant fluids, milling process, turning process, drilling
process, grinding process. (4 hrs)

Part (H) Joining processes:
Welding operations: Curved bead welding, T-Welding, Spot welding, Acetylene
Welding, Laser welding, FSW Welding. (6 hrs)

Part (J) Non-Traditional Machines:
CNC Machine, EDM Machine, ECM Machine, Plasma Machine, Thermal coating
machines. (6 hrs)

Learning and Teaching Strategies

adal] g el Ciliasi) jind

Strategies

The strategy of the manufacturing processes subject is to prepare students to
understand different manufacturing processes like Casting, Welding, Forging, Sheet
metal working, and removal operations. It also helps them to understand the
advancement of Technology in manufacturing. Educating in the area of manufacturing
students will enable them to seek employment in engineering upon graduation while,




at the same time, providing a firm foundation for the pursuit of graduate studies in
engineering.

Student Workload (SWL)

Structured SWL (h/sem) 48 Structured SWL (h/w) 5
Jaadl) JSA allall pdatil) ol all Jaal L snd Ul dstial) a5l Jasd)
Unstructured SWL (h/sem) 59 Unstructured SWL (h/w) 5
Jeail) JMA U datial) e a5l Jaal Lo send Ul JJatidl) e a5l Jaal
Total SWL (h/sem) 100
Jasdl) J3A allall IS _aad 5l Jeal)

Module Evaluation
:\._.3..»\)35\ 3alall e:x..gsﬁ

Relevant Learnin
Time/Number | Weight (Marks) | Week Due 0
Outcome
Quizzes 2 15% (10) 0
Formative Assignments 2 5% (10) 0
assessment Projects / Lab. 2 10% (10) 4108
Report 2 10% (10) 10
Summative | Midterm Exam 2hr 10% (10) 7
assessment Final Exam 3hr 50% (50) 15
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Bl e sl Zleiall
Material Covered
Week 1

Manufacturing Concept.

Week 2 | sheet Metal Operations: Bending and Drawing Operation.

Week 3 | sheet Metal Operations: Deep drawing, Rolling.

Week 4 | sheet Metal Operations: Extrusion, Blanking and Piercing.

Week'5 | sheet Metal Operations: Forging, Forming morphology.

Week 6 Melting material operation concept: Sand casting operation.

Week 7| Mid Exam.

Week 8 Melting material operation concept: Die casting operation, other casting processes.
Week 9 | Material removal processes: Theories of material cutting, milling.

Week 10 | Mmaterial removal processes: Grinding, turning, cooling fluids..

Week 11

Joining processes: Spot welding, Acetylene Welding.




Week 12 | joining processes: Laser welding, FSW Welding.
Week 13 | Non-Traditional Machines: CNC Machines, EDM Machine.
Week 14 | Non-Traditional Machines: ECM Machine, Plasma Machine, Thermal coating Machine.
Week 15 | Fjnal Exam.
Delivery Plan (Weekly Lab. Syllabus)
D8Rl e ) gl

Material Covered

Week 1

U'“.'?JA:‘J‘J ?L’d‘ )JL.AA

Learning and Teaching Resources

Text Available in the Library?
Required Texts Fundamentals of Modern Manufacturing_ Materials, Yes
Processes, and Systems (Mikell P. Groover)
Recommended S )
Texts Tool Engineering and Design (G.R.Nagpal) Yes
Websites
Grading Scheme
Group Grade pl) Marks % Definition
A - Excellent kel 90 - 100 Outstanding Performance
B - Very Good EENFEES 80 - 89 Above average with some errors
Sut(:ggs_s EBC)JUP C - Good B> 70-79 Sound work with notable errors
D - Satisfactory L g 60 - 69 Fair but with major shortcomings
E - Sufficient Jsie 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aallaall 28) il (45-49) More work required but credit awarded
(0-49) F — Fail ) (0-44) Considerable amount of work required

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




MODULE DESCRIPTION FORM
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Module Information
duwhyl 83ladl Ologlas

Applied of Thermodynamics- Ideal
Module Title PP y Module Delivery
gas

Module Type S Theory

Lecture
Module Cod

odule Code ATU13046 Lab

ECTS Credits 4 Tutorial

[ Practical
SWL (hr/sem) 100 O Seminar
Module Level 2 Semester of Delivery 4
Administering Department ATU13 College
Module Leader Nawfel Mohammed Bager e-mail Nawfel.mohammed@atu.edu.iq
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Basemah e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval 01/06/2023 Version Number 1.0
Date

Relation with other Modules
3! Ayl Sl gall ao A8l

Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
LoliyY Gbgizally platll glEg dushylll 55k Sl

The course provides the student with knowledge about:

1. Entropy and the 2nd law of thermodynamics.

2. Different GAS POWER CYCLES such as Carnot, Otto, Diesel and
Brayton. The course gives the student insight about

Module Objectives
Gyl Baladl CBlua]




No gk

10.
11.

The quality of different forms of energy measured as the ability to produce
work.

Destruction of energy quality in processes.

Ideal gas model, its assumptions, applications and limitations.

Operation of gas based power stations, internal combustion engines, heat

pumps.

The main components of heat & power processes, such as gas turbines

compressors, pumps, fans, heat exchangers and valves.

Operation of Refrigeration cycles

Operation of Air Refrigeration System

Skills: The course should enable the student to:

a. Estimate thermodynamic properties for systems by the use of tables
and graphical diagrams.

Calculate efficiencies for power producing and power consuming

processes.

Describe thermodynamic processes in graphical diagrams such as pv, Tv

og Ts.

Module Learning
Outcomes

53lall @lall Sl e
WY

o~

10.

On completion of the course, students will have basic knowledge on
energy, thermodynamic system and thermodynamic parameters,
thermodynamic equilibrium, work and heat as methods of energy transport
between systems

A student will have skills concerning basic laws of physics relating to
thermodynamics and the laws of thermodynamics for closed and open systems.
A student will have a fundamental knowledge of the ideal gas equation,
polytropic processes and characteristic processes.

A student will have the skills to utilize the procedures for energy balancing
and methods of energy transport between systems.

A student will be able to utilize mathematical tools to solve problems
related to the principles of thermodynamics. A student can interpret the
obtained results.

A student will have the skills to computations in the field of typical issues
of heating of a system by work transfer or by heat transfer

A student will have learning skills to utilize the ideal gas equation

A student will be able to present graphs of thermodynamic processes

A student will be aware of the method of generating energy and the
operation of energy devices (heat engines, etc.) on the natural environment.
A student will be able to work in a team during measurements and to
analyse the results; a student will be aware of the importance of knowledge
concerning the principles of teamwork

Indicative Contents
dolé Y wlgisad!

1. Basic terms and definitions: energy, thermodynamic system, properties,
state and thermodynamic equilibrium. Units. The zeroth law of
thermodynamics. 2. Microscopic forms of energy. The basic axiom of
thermodynamics. Work and heat, moving boundary work. The first law of
thermodynamics for closed systems. 3. Specific heat, enthalpy, ideal gas
equation of state, characteristic thermodynamic processes. 4. The first law of




thermodynamics for open systems (control volume). The concept of entropy,
causes of entropy change, reversible and irreversible processes, entropy as a
function of the state. 5. The second law of thermodynamics. Examples of
thermodynamic cycles: gas power cycles, refrigeration and heat pump cycles.
6. Phases of a pure substance, saturated liquid, saturated liquid-vapor mixture,
critical parameters, triple point, property diagrams for phase-change
processes, properties of gas and two-phase mixtures.

Learning and Teaching Strategies

osdazlly @lazdl ol el

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)
e guwsl 10 J Ogunmn CIlal) qwlyldl Jozdl

Structured SWL (h/sem) 63 Structured SWL (h/w) .
Jraidl! I3 Il @laioll (gl Jasu i el Ul izl gubyll Josnl

Unstructured SWL (h/sem) 37 Unstructured SWL (h/w)

sl I3l LIUall @latiall & (gwhll Jol L gl Il elitiall gt gulyl] Josnl

Total SWL (h/sem)

Jradl! 53 CUall S gyl Jomdl 100

Module Evaluation

Time/Number Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 3 15% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 5% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 3 10% (10) Continuous | All
Report 2 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All




Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
s kil =) Zlgial

Week

Material Covered

Week 1

- GAS POWER CYCLES,

- Definition of a Cycle, Basic Considerations in the Analysis of Power Cycles
- The Carnot Cycle and its Value in Engineering

- Air-Standard Assumptions

- An Overview of Reciprocating Engines

- Hlustrative example.

Week 2

- Constant Volume or Otto Cycle: The Ideal Cycle for Spark-Ignition Engines
- Constant Pressure or Diesel Cycle: The Ideal Cycle for Compression-lgnition Engines

Week 3

- Dual Combustion Cycle

- Comparison of Otto, Diesel and Dual Combustion Cycles
- Efficiency versus compression ratio

- For the same compression ratio and the same heat input
- For constant maximum pressure and heat supplied

- Hlustrative example.

Week 4

- Atkinson Cycle
- Stirling and Ericsson Cycles
-Illustrative example.

Week 5

- Brayton Cycle: The Ideal Cycle for Gas-Turbine Engines

- The Brayton Cycle with Regeneration

- The Brayton Cycle with Intercooling, Reheating, and Regeneration
- llustrative example.

Week 6

- Pressure ratio for maximum work, Work ratio, Open cycle gas turbine-actual brayton cycle,
Methods for improvement of thermal efficiency of open cycle gas turbine plant, Effect of
operating variables on thermal efficiency, Closed cycle gas turbine, Gas turbine fuels

Week 7

- ldeal Jet-Propulsion cycle modifications to Turbojet Engines
- Second-Law Analysis of Gas Power Cycles

Week 8

Reciprocating Positive displacement air compressors
-Introduction

-Definitions

-Components

-Indicated work.

-Steady flow analysis.

-Illustrative example

Week 9

-The condition of minimum work
-Isothermal efficiency.
-Illustrative example.

-Effect of clearance volume.




-Volumetric efficiency.
-Actual indicator diagram.
-Illustrative example.

-Multi-stage compression.

Week 10 -Inter-cooling effect on Multistage compression.
-Illustrative example.
-The ideal intermediate pressure.
-Energy balance of a two-stage machine with intercooling.
-Illustrative example.

Week 11 )
-Roots air blower.
-Van air compressors.
-Illustrative example.
Rotary air compressors
-Radial compressors.

Week 12 )
-Axial compressors.
-Illustrative example.
Refrigeration cycles, - Idea vapor-compression refrigeration cycle.
- Introduction
- Elements of refrigeration system

Week 13 . .
- Refrigeration systems
- Co-efficient of performance (C.O.P.)
- Standard rating of a refrigeration machine
- Simple vapor compression cycle
- Functions of parts of a simple vapor compression system

Week 14 - Vapor compression cycle on temperature-entropy (T-s) diagram and Pressure-enthalpy (p-h)
chart
Simple vapor compression cycle on p-h chart
- llustrative example.
- Air Refrigeration System, -1dea gas refrigeration cycle.
- Introduction
- Reversed Carnot cycle

Week 15
- Reversed Brayton cycle
- Merits and demerits of air refrigeration system
-Illustrative example.

Week 16 Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)
Material Covered
Week 1
Week 2




Week 3

Week 4

Week 5

Week 6

Week 7

Learning and Teaching Resources
oeddly @laddl Hobao

Text

Available in the Library?

Required Texts

Recommended
Texts
Websites
Grading Scheme
lonyddl Jalaseo
Group Grade sl Marks % | Definition
A - Excellent kel 90 - 100 Outstanding Performance
B - Very Good [NESNVES 80 -89 Above average with some errors
Success Group -
(50 - 100) C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory osgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX - Fail (Adlaadl u8) Cwsly | (45-49) More work required but credit awarded
(0-49) F - Fail Cawel)y (0-44) Considerable amount of work required

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




MODULE DESCRIPTOR FORM
)yl Balall Cavog C.Sj.o.':

Module Information
W\Jﬂ\ salall C'_iujlm

Module Title ENGINEERING WORKSHOPS Module Delivery
Module Type BASIC
Theory
Module Code ATU13014
Lab
ECTS Credits 5 Tutorial
SWL (hr/sem) 125
Module Level 1 Semester of Delivery 1
Administering Department College | NETC
Module Leader | Amar Abdulallah e-mail
Module Leader’s Acad. Title Lecturer MOd'.Jl.e Le.ader S M.Sc..
Qualification
Module Tutor None e-mail None
. Ahmad T . . )
Peer Reviewer Name Abdulsadda e-mail Coj.abdulsad@atu.edu.iq
Review Committee Approval 01/06/2023 Version Number 1.0
Relation With Other Modules
6 AY) Al )l gall ae 28])
Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
A5 HY) il sinall g alacil) il 5 Al Hall sakall Calaad

1. Develop practical skills in electronics workshop operations, focusing on
safety measures and proficiency in using measuring devices and tools.

Module Ai
ogue Atms 2. Acquire knowledge and techniques related to welding, soldering, and

Al Hall salall Calaal i > )
handling electronic components on printed boards.

3. Gain familiarity with various electronic components, circuits, and their
behaviors through hands-on manufacturing and experimentation.

| Pagel




4. Understand the principles of parallel and series circuits involving resistors
and capacitors, and apply them in practical scenarios.

5. Enhance the ability to read and interpret electronic boards, and design
and assemble electronic circuits on printed boards.

Module Learning
Outcomes

Aol Hall alall aladl) s 3

1. Demonstrate a thorough understanding of the fundamental
concepts and principles of electronics, including measuring devices,
soldering techniques, and electronic components.

2. Apply knowledge and skills in conducting welding and soldering
operations with precision and adherence to safety guidelines in an
electronics workshop.

3. Construct and analyze various electronic circuits, including
resistive, capacitive, and semiconductor circuits, using appropriate
tools and materials.

4. Evaluate and troubleshoot electronic circuits, identify faults, and
apply effective problem-solving techniques to rectify issues.

5. Develop proficiency in reading and interpreting electronic boards,
designing and assembling circuits, and effectively communicating
ideas and findings related to electronics.

Indicative Contents
BaLa LY il sial)

1. Electronic Workshop: Acquire practical skills in electronics,
including the use of measuring devices, soldering techniques, and
working with electronic components.

2. Mechanical Workshop: Develop hands-on knowledge and skills in
mechanical engineering, including working with different tools,
understanding mechanical systems, and performing various
mechanical operations.

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 showing the students how the
construction members exposed to external loads. This can be done by films
or videos or by the ready structural software.

Student Workload (SWL)
Calall a5l Jaal
Structured SWL (hr/sem) (SSWL) 27 Structured SWL (h/w) 27/15 =1.8
Jeail) JSA allall alsiil) ol al) Jeal e sondd Ul i)l ) Jasl /15=1.
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Unstructured SWL (hr/sem)(USSWL) 48 Unstructured SWL (h/w) B
Jeal) DA Ll dsiill yee sl 5l Jos) Lo sansl allall alaiial) el all Jaal 62/15=3.2
Total SWL (hr/sem) 7c

Jomdl) & lLll IS yal) Jaal)

Module Evaluation

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

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

Report 1 10% (10) 13 LO#5,8and 10
Summative | Midterm Exam 1.5 hr 10% (10) 7 LO #1-7
assessment | Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
Lg).LuS\ (= s GL@_'\A\

Material Covered

Week

Syllabus

Delivery Plan (Weekly Syllabus)

Material Covered

Week

Syllabus

1-7

e Occupational Safety, Foundry Workshop, Files type Workshop, Carpentry Workshop,
Turnery workshop, Welding types Workshop

e Learn how to use different measuring devices in the workshop, Learn how to use
caustic, types of caustic, welding by using caustic

e Types of welding, Auxiliary materials for welding, wires welding between them and
with other components.

e Sucker solder and Solder removal, Training to remove some of the electronic
components of the printed board

| Page3




10 e Learn differer)t types of printing board through printing method, drilling operation,
Install the various components.
o Different types of electronics components through manufacturing for example the
11 resistance and its power, measure the yalue pf resista_nce_ in different methO(_js,
rheostat, Parallel resistance circuit - series resistance circuit - parallel and series
resistance circuits - and check it.
e Types of capacitance
12-13  14-15 Parallel capacitance circuit - series capacitance circuit - parallel and series
capacitance, circuit - check it on the board, Switch types, Fuses types, Inductor types,
Transformer types
e Learn how to read electronic board, Students learn to design electronic board on the
14-15 printed board, install the component on the board, and welding the components on the
board.
Learning and Teaching Resources
u.u,g)ﬂ\j e&aﬂ\ )ALAA
Text Available in the
Library?
1. Digital principles and applications, by Albert Paul
Required Texts Malvino, 2nd Edition. — Yes
2. Digital Logic Circuits by D.A.Godse A.P.Godse,
Technical Publications 2008
Recommended 1. Digital principles and applications, by Albert Paul Yes
Texts Malvino, 2nd Edition. —
Websites
APPENDIX:
GRADING SCHEME
Group Grade puill Marks (%) | Definition
A - Excellent Jltal 90 - 100 Outstanding Performance
B - Very Good [SENRTEN 80 -89 Above average with some errors
(Ssuocc_;elsgo();roup C - Good 2> 70-79 Sound work with notable errors
D - Satisfactory das gia 60 - 69 Fair but with major shortcomings
E - Sufficient e 50-59 Work meets minimum criteria
Fail Group FX — Fail D& J s | (45-49) More work required but credit awarded
(0-49) F — Fail <) | (0-44) Considerable amount of work required

| Page4




MODULE DESCRIPTION FORM
L.u\)dj\ 3Ll L_i.u.AJ CJ}A.\

Module Information
:\_La.u\‘)ﬂ\ 3alall QLA}L;A

Human Right and
Module Title . Y - " g Module Delivery
(OLaY) (358 g dubal jAasall)Democracy

Module Type S Theory
Module Code ATU11 X Lecture

O Lab
ECTS Credits 2 O Tutorial

O Practical
SWL (hr/sem) 50 Seminar
Module Level 2 Semester of Delivery 2
Administering Department College
Module Leader e-mail
Module Leader’s Acad. Title Module Leader’s Qualification
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval 01/06/2023 Version Number 1.0
Date

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

Prerequisite module Semester 2
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
4L Y iy sinall g alacll il g Al jall salall Calaal

Strategy aims to support the establishment and consolidation of inclusive and

) accountable democracies to advance freedom, dignity, and development. To achieve
Al Hall Balall alaal this goal, the Strategy sets four strategic objectives:

ol Sl syl 3550 Weluwall dnsplg Aelis lolyiags s gy elad] e ] duamsiliwd! CBugs (
ol 310 da)l dumliwd) ads> cdugl s Gxdmily duasilly:

Module Objectives




1. Promote participatory, representative, and inclusive political processes and
government institutions.( 1. ddeily 48l duosSod) Ol §ally dwbowd! ldasd) 5353
dolidly.)

2. Foster greater accountability of institutions and leaders to citizens and to the law.
(093l plaly cyudol gall alol Blally ol ol Asluws ¢y 2ST 53 51303,

3. Protect and promote universally recognized human rights. 0Ll Ggé> 55239 dlex (
Lolle Ly Cofnall.)

4. Improve development outcomes through the integration of DRG principles and

practices across human right development portfolio. ges M3 (pe duessd] gL s
Olylong 183k DRG Olud)! (3gi> drail dra=o pc.)

Module Learning
Outcomes

Al pall 3alall aladl) s j3a

The methods referred previously to in the role of institutions and
mechanisms, the National Plan adopts a few methods formerly
applied by the Iragi Government, its human rights and other
organizations in its activities and programs promoting respect for
human rights. However, it also adopts an integrated systematic
perspective for its coordination and organization to become more
capable to work and realize the intended outcomes.

((dtasdl a a3 «olI9lg Ol uwgoll 59 3 Lol L gl Hldiall I D5
B> Olalaieg dlyall oSl Tl Lgadas e a ) el udl jax dibgll
LS Ol Gg—it pli> j5a3 (5l Lgamalyg lgiba sl 3 lalainll po Lape g OLudl
Janll s B3 A ST o sat) L gardaiy Lo ald (§ ol Sko Liongio hytaie (55 L gl
By yell Ll 3uBxS)

Indicative Contents
Lol ) ey siaall

The plan adopts an implementation vision that relies on benefiting from the various
ongoing mechanisms in Irag, which are important for the internal accumulation of
human rights respect. According to the plan, an ad hoc committee will be established
to follow up the plan completion and implementation procedures without being
limited to specific means and tools. Like any short-, medium- or long-term plans, this
plan requires the establishment of a widely representative national committee
(governmental and non-governmental). The actors should follow up, coordinate and
open essential channels for participation to enhance the plan activation.

dogo pias @lg BLall 3 Byetuedl CWII Calisen (o B3latuwdl e daiad duass L3 Aasdl (o (
dasdl ] dmbied Laase Liad JSES e dasdl Cargang Ol God> plixly Sl @S
(Sl doglo 9l dlagio ol Bauad lalas L§T Jio Bade wilgoly Flwg dadl 990 daass Olely=ly
Aelall Olgndl ey (s> pby dagS) guly il I3 Al L) elad) Al s o
sl Joads i) 38 aeal) sold) ol i) g Grmsitlly dunslial.)

Learning and Teaching Strategies

sl 5 aleil cilia i) yind

Strategies

Regarding the plan of action aspects and ongoing efforts promoting the human rights

culture in the country, the plan mainly focuses on the following steps respectively:

Aol 355 clgall 3 Olus) Goh> WS p5as) Bpaiall 35200l Jandl das Cilgzmy 3laiy Lasdy
:Jlgdl e W1 wlghasdl e el i

1. Survey and study previous efforts in spreading awareness of and training on

human rights.OludYl Gsa> Jlxe § coydilly (£l i § diludl 3542l dulydg > .

2. The need to measure impacts of these efforts in a manner that ensures knowing




the outcomes and consequences. 3lgally 5Ll ddyan (raszs Loy 39¢2xl 0da QBT olid 8y9 0.
3. Review approaches and analyses applied in these activities. <M=y zalull dazlye
Aasdl oda § dadaall,

4. Analyze current and future needs and identify priorities. aJlJl Olxlosdl Jd=s
SLgloVl Wiy dudusianally,

5. Develop a strategic vision on the methods and mechanisms spreading better
awareness on the culture of human rights. £/l % ©WTy bl Jg> Al il 03y a9
Oludl Bga> ddlan,

6. Link these efforts to others related to drafting a national program for human rights
education. oLyl Bsa> Je dnill (abg melin sluel 3t 6,31 39e 394! 0l Ly,

7. Adopt an integrated human rights media strategy promoting respect for human
and citizenship rights and enhance awareness of values for the public. 4exdliwl i
29400 S @l (£91 33239 bl gally OLusYl Ggii> pli! 35 Aleliie &dgi> dnadle.

8. Continuous development and review of efforts aiming to introduce human rights in
the annual and substantial curriculum. J-s] J] 4l d9al) 8yaticuall dazrlyally pgladl
s 9 5al9 Dgiaad] Gyl aliall (3 OLudYl (§3ho>.

Student Workload (SWL)

Structured SWL (h/sem) 18 Structured SWL (h/w) 1
Jaadl) A Ul i) ol all Jasl) Lo sausd calldall aliiall asl 5l Jaall

Unstructured SWL (h/sem) 2 Unstructured SWL (h/w)

Jeal) JDA Ul liiiall pe asd yll Jasl) Lo gl U plaiall e ) Jasl

Total SWL (h/sem) 50

Gl I8 llall ISl 52l Jaal

Module Evaluation

Al ) saldl) r‘""‘i‘
Time/Number Weight (Marks) Week Due Relevant Learning
Outcome

Quizzes 2 15% (15) 5and 10 LO #1, #2 and #7, #8
Formative Assignments 2 15% (15) 2 and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. - - -

Report 1 10% (10) 13 LO #5, #6 and #8
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)




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

Material Covered

o_palic 5 ad) iy

Week 1 498l duaseidl pggio
Al Al &l ¢l
Week 2 ‘y o
Ol djbcl.la,‘mol.&u
Tl dpad Bl Al g 4l SIL 3ad) ¢ 3lally 3al)
ee duasidl §gaxll
ee Apniznlly 3ol ¢ (Saacrd! S (3
dplall i) (e dlea
Week 5 &,Sa)l (3 gl
Azl 4y N
Week 6 ae IP‘L"SJ g
Blwall > ¢ pulaidl doy>
Aol clelaall g Gl AW cp oSS a0 ja ¢ allaill g e laia) 4y
— bl Gilelaadl g ol JaV) (sS4 s ¢ sl da
.j...\.. :~.-‘ u_‘\
Week 8 - }dd;‘@“-)ﬂ{g y”d;
0,009 Blglunaly (3=l
LAl (§ gasll
Week 9 . djhj
ducloizdl G gaxl
SV (3 s8a Aglaad 4 siuall clilacall
Week 10 Ol Bsaa &y S sitl] Sliles
domall dle b 3l
Sl (3 aa Aglaad 4y ) stuall Cililazall
Week 11 R e
el G Jiadll fase
Week 12 O3l Bl Tuee
Sl gia Alaad 4 gilal) clilacall
Week 13 A ’u ,,d}b ““’u..u .
Lsdall duasd ¢ pan Yl dgde Vg dasyr Y luse
Aoda) yaaall 4 ged
Week 14 " M p et
dubolyaayll Houo
TSI Adlal) Dbzl Claalat A agiba 59 @MUl (3 séa
ee Gl bluail oladdas (§ Aol cbgaall
Week 16 | Preparatory week before the final Exam




Delivery Plan (Weekly Lab. Syllabus)
iRl e sl el

Material Covered
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7
Learning and Teaching Resources
u.u..gjﬂ\} (,L._“d\ JJLAAA
Text Available in the Library?
Required Texts Yes
Recommended
No
Texts
Websites
Grading Scheme
Group Grade i) Marks % | Definition
A - Excellent Dkl 90-100 | Outstanding Performance
B - Very Good [AENRYEN 80-89 Above average with some errors
(Ssut;:tielsgoG)roup C - Good REEN 70-79 Sound work with notable errors
D - Satisfactory L sia 60 — 69 Fair but with major shortcomings
E - Sufficient e 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aaddll 2a8) i) ) | (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.




MODULE DESCRIPTION FORM

duwy 1 Baledl Cano g 73900

Module Information
duwhyl 83ladl Ologlas

Module Title ‘w)&—“ dalll Module Delivery
Module Type S X Theory
Module Code ATU13017 ™ Lecture
O Lab
ECTS Credits 2 L Tutorial
O Practical
SWL (hr/sem) 50 Seminar
Module Level 1 Semester of Delivery 1
Administering Department ATU12 College PMTE
Module Leader Name e-mail E-mail
Module Leader’s Acad. Title Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
SDif:tiﬁc Committee  Approvall ) /017023 Version Number | 1.0
Relation with other Modules
&3 Ayl Sl gall ae A5
Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
Loliy Gbgizally platdl glEg duwshylll 85LI Sl

Module Objectives

Gyl Baladl CBlua]

Aouadll duyadl UL @S e ddla)l (1S3,

,Q\.)J.é.o.’\ st.:ui I By douo 8) g B;b.B.H RY 4]l u;S.uZ
Olgdally yaidly Al o ‘:3)"'“ S Aoyl ddyandl (Ao Jguazdl o ddddall Qg.id&

Syl




kel gladl e Adolall ¢ye dllall (1Sa34,
olbobaisl 339 duya)l Al Olllayas Jleriu] (o ddlall (135,
B! cUasYl e A3 daddes daly LUSI oo dddlall (1Sa36.

Module Learning
Outcomes

ol @l Ol
doly

A el Calaay) ]
Aall Al 8 el (3has o i s A gaill 5 4 gall) ae ) 8l agd 5 48 yaa, 1]
N saai il g A yal) Aadl) 3 AaSL3N (05 (g pall) pamil) ol agd 5 48 yaa 2
ol agd g A all Lalll &l 55 A o pealeall 5 eladill A2l clale 5 o Siall 5 £ LY gl 43 yea 31
Sl g oY) agalis
prsiilly andill Jilus ol N ALYl daall Guoull Gk cullul aal agds e 4
Ayl Al Gy )35 5 il 8 Aadiiunall 2y alll il JLaay)
bl alall 4 jleall Cilaa Y -
Agalua) &y gall) &l jleall e O3l ik -] o
e slelay G e G 58 153 5S L) g ol 8 agil jlea skl e Ul cy i -0
i) gal)
Be) Al Culuagi ¢ eael Al 4SS S Lgale %ﬁywﬁg\)ﬁ\ QM\JM\}Q\JL@.AHJ?}_ 3@
. il aladiul ¢ leass
Glall (e LY Jia oyl 5 & sanll AU 3 A0S < jlga e DUl Gl 508 Gl - 4o

Indicative Contents

Dl e Bae e Ay jal) ARl e
oaill S S el 4 jre S DA (e (3 (5 gsall 5 5 g sadll (5 gl -1
(aarall Gl o g pfiall aall 4 jee ABA (e (S 5 (5 siall g8 5 (B pall 5 giall -2
(L2a)) LAl A 4 jre oSay AIDA e A1 (5 sl g8 5 1 VA (5 gl -3

LolinyYl Gbgiall . . ) ) i .
Learning and Teaching Strategies
Sl e I (Sl lgile om ga alals Lgdioaty o yall ZaL 3 e & 323 JDA (e ailaill -1 -1
. YA Gl gl ¢ Soal (penll Tl 5) ) ol (el Tl S el e aaill JMA (e aeill -2
Strategles . i . .

Aol YAl 5 Adaall
é\L@.A:dﬁeﬁw)w)‘)\sﬁ\é\@\c@\*ﬁﬂuﬂ;ﬁw\wjjﬂ‘e\mhﬁlﬂ\ 3-
add 3as) 93 4S8 J4lit 3 palae JS 5 Allite <l palaa JS5 Ul

s 75k Al 55 ppa e gane ) Al e andi clial 5 elae) 28y Cua /5 lil) aladill 4-
oardl aguany ae o slailly dlsall 238 Ja Jal (g ddlall 4 jall dali) 5 agd digns

Student Workload (SWL)
LC—W| Vol O gweo Jlal @”‘Jv\” Jed

Structured SWL (h/sem) 18 Structured SWL (h/w)

il I Il elasiall (bl Josxdl Lo gueanl CJUal) @laiall gyl o)
Unstructured SWL (h/sem) 3 Unstructured SWL (h/w)

i)l I Il clasiall e gobldl Josell Lo gl (Il @latiall e (gohlll Jasd!




Total SWL (h/sem)

50
B2l I CIlall (S gyl Jol
Module Evaluation
Ay ) BoLe) @3
. . Relevant Learning
Time/Number Weight (Marks) Week Due
Outcome

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

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

Total assessment

100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Sl (£ 90l Zlgiall

Material Covered
Week1l | chedloldle
Week2 | (5dls Toell) dowedl dlodl
Week3 | (sdls Toiedl) dowedl dlodl
Week 4 Adaa)l Aol
Week 5 | 45lS uclgds 830!
Week 6 cUallg sl
Week 7 Juad)l Caas Olial
Week 8 e Al Oledle
Week9 | (U9 Luydl) Souadl canidlg suad)
Week 10 | (QUWI oyl) ol canidly suall
Week 11 | 02,831 OLa) oo (a3
Week 12 | @il y2idl o o
Week 13 | Codadl jaidl (o ad
Week 14 | (&M 7 oz o0) A o
Week 15 | doyall Olozeas)l § caasl di,b
Week 16 )l Ll Olial




Delivery Plan (Weekly Lab. Syllabus)

Material Covered

Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

Learning and Teaching Resources
u&t{)u‘l.]‘j p.l.«ll\).)l.«p.n

319 el e W1 dee CaldB, (poliaisYl e pludY dolall do,all d2L))
NEE IR ERVERE AN (PEWE SN PRI EWRIE EWIP)
ol (flaang eyl o 2l (do,a)l Aal)l aelgd § molgl sxill)
cer paieall pd) doyall Bl iy (523 53T S

Available in the Library?

Required Texts Yes
Recommended
Skills in writing and Learning English Yes
Texts
Websites https://www.bbc.co.uk/learningenglish/
Grading Scheme
oyl Jalaseo
Group Grade el Marks % Definition
A - Excellent Sl 90-100 Outstanding Performance
B - Very Good [SENVES 80-89 Above average with some errors
(Ssu(;:fels;oG)roup C - Good o 70-79 Sound work with notable errors
D - Satisfactory Jawgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX - Fail (Adlaadl 08) Cwsly | (45-49) More work required but credit awarded
(0-49) F - Fail wly (0-44) Considerable amount of work required







MODULE DESCRIPTION FORM
duwy 1 Baledl Cano g 73900

Module Information
duhyl 8oLl Ologlas

Module Title Fundamentals of Thermodynamics | Module Delivery
Module Type B Theory
Lecture
Module Code ATU13015
Lab
ECTS Credits 6 Tutorial
O Practical
SWL (hr/sem) 150 O Seminar
Module Level 1 Semester of Delivery 2
Administering Department ATU13 College
Module Leader e-mail
Module Leader’s Acad. Title Module Leader’s Qualification
Module Tutor e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
SDZ::t'f'c SISO 01/06/2023 Version Number | 1.0

Relation with other Modules

&3 Ayl ol gall ao A5

Prerequisite modul

e None Semester

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
LalayYl Olgisally phatll 53S9 dnwslydd! Bl Lol

Module Objectives

Gyl Baladl CBlua]

1. Basic terms and definitions: energy, thermodynamic system, properties, state
and thermodynamic equilibrium. Units. The zeroth law of thermodynamics
2. Microscopic forms of energy. The basic axiom of thermodynamics. Work and

heat, moving boundary work. The first law of thermodynamics for closed




systems

3. Specific heat, enthalpy, ideal gas equation of state, characteristic
thermodynamic processes

4. The first law of thermodynamics for open systems (control volume). The concept
of entropy, causes of entropy change, reversible and irreversible processes,
entropy as a function of the state.

5. The second law of thermodynamics. Examples of thermodynamic cycles: gas
power cycles, refrigeration and heat pump cycles.

6. Phases of a pure substance, saturated liquid, saturated liquid-vapor mixture,
critical parameters, triple point, property diagrams for phase-change processes,
properties of gas and two-phase mixtures.

7. Unconventional sources of energy

Module Learning
Outcomes

aled) @laidl Ol y3en
Ay

1. On completion of the course, students will have basic knowledge on
energy, thermodynamic system and thermodynamic parameters,
thermodynamic equilibrium, work and heat as methods of energy transport
between systems

2. A student will have skills concerning basic laws of physics relating to
thermodynamics and the laws of thermodynamics for closed and open systems.

3. A student will have a fundamental knowledge of the ideal gas equation,
polytropic processes and characteristic processes.

4. A student will have the skills to utilize the procedures for energy balancing
and methods of energy transport between systems.

5. A student will be able to utilize mathematical tools to solve problems
related to the principles of thermodynamics. A student can interpret the
obtained results.

6. A student will have the skills to computations in the field of typical issues
of heating of a system by work transfer or by heat transfer

7. A student will have learning skills to utilize the ideal gas equation
8. A student will be able to present graphs of thermodynamic processes
9. A student will be aware of the method of generating energy and the

operation of energy devices (heat engines, etc.) on the natural environment.

10. A student will be able to work in a team during measurements and to
analyse the results; a student will be aware of the importance of knowledge
concerning the principles of teamwork

Indicative Contents
%JL&J}” CJE’W\

1. Basic terms and definitions: energy, thermodynamic system, properties,
state and thermodynamic equilibrium. Units. The zeroth law of
thermodynamics. 2. Microscopic forms of energy. The basic axiom of
thermodynamics. Work and heat, moving boundary work. The first law of
thermodynamics for closed systems. 3. Specific heat, enthalpy, ideal gas
equation of state, characteristic thermodynamic processes. 4. The first law of
thermodynamics for open systems (control volume). The concept of entropy,
causes of entropy change, reversible and irreversible processes, entropy as a
function of the state. 5. The second law of thermodynamics. Examples of
thermodynamic cycles: gas power cycles, refrigeration and heat pump cycles.
6. Phases of a pure substance, saturated liquid, saturated liquid-vapor mixture,
critical parameters, triple point, property diagrams for phase-change




processes, properties of gas and two-phase mixtures.

Learning and Teaching Strategies

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)
lﬁw‘ Vol O g g,JUaJJ stbu\J\ Jed

Structured SWL (h/sem) 28 Structured SWL (h/w) .
Jad)l I Jlall elasiall (gwlydl o) b genl CUall plaiiall (gl Jo!

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

el I3 LIl elaziedl e gohyldl Josdd! e gl (Ul @latiall e byl ool

Total SWL (h/sem)

Gt s LIl h",J&.H +bdl Jodd! 130
Module Evaluation
duwly ) B3Le) unds
Time/Number Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
Sl £l zlginll




Material Covered

Introduction

Week 1 - Introduction to_Thermodynamics

- Thermodynamics System

- Dimensions, Units & symbols , units system

Properties of System
- Thermodynamic Process
Week 2 - Intensive & extensive Variables
- Specific Value, Mole
Independent & dependent properties

Thermal Equilibrium, Temperature
- Thermal & thermodynamic equilibrium

Week 3 - Zero Law
- Thermometers
Temperature Scale

Energy

- Types and source of energy

- Kinetic & potential energy
The conservation of energy, use

Week 4

Kinetic Theory of Gases
- Molecular Motion of Gases

- Internal Energy, joule's law
Molecular Energy

Week 5

Heat
- Specific Heat

- Relation between (g,Q,Q)
- Sensible & Latent Heat
Joule’s Equivalent

Week 6

Work

- Displacement Work

- Work & (p-v) Diagram
- State & Path Function

- Electrical Work
Relation Between (Q, W)

Week 7

Ideal (Perfect) Gas
- Actual & Ideal Gas

Week 8 Boyle's & Charles Law

- Equation of Ideal Gas
Absolute Scale

Enthalpy
Week 9 - Enthalpy
Joule’s Experiment

Week 10 | The First Law of Thermodynamic




- Joule's Law of Internal Energy
- The First Law Statements
Energy Equation

Application of the First Law on the
Closed Systems

- Constant VVolume Process

- Constant Pressure Process

Week 11

Constant Temperature Process

- Adiabatic Process

Polytrophic Process

Open systems

- Motion of Fluid
Week 12 | _ Steady & none Steady Flow

- Flow, Shaft Work

- Energy Equation

Application of steady flow Energy Eq.

- Boiler & Condenser
Week 13 | Compressor & Turbine

- Nozzle & throttling

Heat Exchanger

The Second Law of Thermodynamics
Week 14 - Friction

Reversible & Irreversible Process

- Heat Engine

- Reversed Heat Engine
Week 1 . .

eek 13 - Engine Thermal Efficiency

Coefficient of Performance

Week 16 | Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)

Material Covered
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7




Learning and Teaching Resources
wy.ﬁb M‘)Qw

Text Available in the Library?
Required Texts Headway book for learning English Yes
Recommended
Skills in writing and Learning English Yes
Texts
Websites https://www.bbc.co.uk/learningenglish/
Grading Scheme
Gl lalases
Group Grade gest:i] Marks % | Definition
A - Excellent Sl 90 - 100 Outstanding Performance
B - Very Good BEevE 80 -89 Above average with some errors
(S:(;:tielsgoc)iroup C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory Jawgie 60 - 69 Fair but with major shortcomings
E - Sufficient Jgutn 50-59 Work meets minimum criteria
Fail Group FX - Fail (A laadl 08) Cwly | (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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MODULE DESCRIPTION FORM

Module Information
duwhyl B3l Ologlan

Module Title Engineering Materials Module Delivery
Module Type Support or related learning activity Theory
X
Module Code ATU13022 X! Lecture
O Lab
ECTS Credits 4 Tutorial
O Practical
SWL (hr/sem) 100 Seminar
Module Level 1 Semester of Delivery 2
Administering Department Type Dept. Code College Type College Code
Module Leader Name e-mail E-mail

Module Leader’s Acad. Title

Module Leader’s Qualification

Module Tutor

Name (if available)

e-mail

E-mail

Peer Reviewer Name

Name

e-mail

E-mail

Scientific Committee Approval

Date

Version Number

Relation with other Modules

RIE - WHRVI PN [P 9t YeS |

Prerequisite module

Semester

Co-requisites module

Manufacturing and

Semester




Module Aims, Learning Outcomes and Indicative Contents
LaliyYl lgisally phall 5L 9 Ayl B3l LIl

1. Materials Science & Engineering is the study of mechanical, physical, and
chemical properties of engineering materials, such as metals, ceramics,
polymers, and composites.

2. The objective of a Materials Engineer is to predict and control material

Module Objectives pr.operties.through an underétanéing of athmic, molecular, crystalline, and
Ayl Bkl Coltal m|croscoF>|c structcures of engmeerlng'materlals. . .

3. A Materials Engineer is an essential member of an engineering team
responsible for synthesis and processing of advanced materials for
manufacturing.

4. A graduate's work may be in areas as diverse as automobile, aerospace,
biomedical, or microelectronics manufacturing. Opportunities are available
through these industries in the area of research, quality control, product
development, design, synthesis, and processing operations.

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

1. Utilize the structure-properties relationship to predict the properties of a
material.

2. Select the materials and properties appropriate for a specific application.

3. Assess needs, formulate problem statement, structure and evaluate solutions
in solving real-world materials engineering problems.

] 4. Apply thermodynamics and kinetics in the process design of materials system
Module Learning in order to produce desired structure and properties.
Outcomes 5. An ability to develop and conduct appropriate experimentation, analyze and
interpret data, and use engineering judgment to draw conclusions.
olel) @latdl Ol y5ee 6. Select appropriate materials characterization tools, utilize the tool safely, and
eyl interpret experimental results.

7. Utilize modern tools and techniques to alter, characterize, and measure
materials properties and to design processes according to accepted
standards.

8. Demonstrate use of materials engineering in emerging applications.

9. Design and analyze appropriate experiments to measure or optimize specific
engineering properties, incorporating statistical procedures.

10. Select and evaluate economic impact of the materials, design, and/or

processes.

Indicative Contents
dolin Y wlgisad!

Indicative content includes the following.

Part A -

Engineering materials:

-Introduction to ores, elements and materials {lron

ores,

Periodic table of elements, Engineering

materials}., Classification of engineering materials
-Crystal structure: atomic arrangement
{BCC, FCC and HCP structures}, Atomic packing factor.
-Imperfections in crystals: {Point defects, Dislocations and grain boundaries},
Solidification of metals and alloys
- Structure of ingots chilled {Columnar and central equi-axed




grains, Dendritic segregation.} [8 hrs],
Part B - Thermal equilibrium diagrams
-Solubility in the solid state, Phases, Solid solutions, compounds and mechanical
mixtures.
-Lever rule: {Eutectic, Eutectoid and Peritectic reactions}., Applications on binary
phase diagrams, Components completely soluble, completely insoluble or partially
soluble in the solid state. [5hrs]
Part C — Mechanical properties of metals:
- Specifications and standards, Normal stress and shear stress, Strain, Tensile and
compression tests, Stress-strain diagram.
-Application on mechanical testing and properties, Determination of Young’s
modulus, Yield stress, Proof stress, Ultimate tensile strength, Fracture stress,
ductility
- Hardness and impact toughness [4 hrs]
Part D — Iron and Steel:
- Fe-Fe3C phase diagram, Allotropy, Microstructure of carbon steels, Effect of
carbon content on microstructure & mechanical properties of carbon steel. Carbon
steel
-Types, Properties and uses of carbon steel, Low, medium, and high carbon
steel, Tool carbon steel.
-Cast Iron Types, properties and uses of cast iron White, grey, nodular and
malleable cast iron. [4 hrs].
Part E- Non- destructive inspection:
- Liquid penetrant, Magnetic particle, X-rays, Ultrasonic. [2 hrs]
Part F-Materials
-Nano materials, Characterization of nano particles
and nano structures, Classification, Applications of
nano materials in technology and medicine.
-Plastics, Introduction to plastics technology, Microstructure and polymerization
, Structure of plastics materials., Classification, properties and uses of plastics.
- Ceramics and glass, Structure, defects, properties and uses of ceramics.,
Structure, properties and uses of glasses.
-Composite Materials, Classification: metal matrix, ceramic matrix and polymer
matrix composites, Reinforcing phase: fibers, flakes, and particles. Composite’s
structure and volume fraction, Properties and uses of composites [7 hrs]

Learning and Teaching Strategies

oty @l ol

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)

LCW' Vo) (S PE g,JUaU LSV"‘J"U‘ JA}J\

Structured SWL (h/sem) 30 Structured SWL (h/w) 5
duadll I LIl elaziadl gl Josxd! e gueanl Ual) @laiall gyl Jonll

Unstructured SWL (h/sem) 20 Unstructured SWL (h/w) 3
i)l IS LIl elaniadl & quhll Jozdd! L gl JUal) laiiall p& (gulydl Jonll

Total SWL (h/sem)

M)l I CIlal) g&” @+hdl Jod! 100
Module Evaluation
duwlydd) B3Le) @unds
Time/Number Weight (Marks) Week Due Relevant Learning
Outcome
LO #1, #2, #3 and #4,
Quizzes 3 10% (10) 5,17 and 14 | LO #5, and #6
Formative LO #11, #12 and #13
assessment Assignments 2 10% (10) 4and 13 LO #3, #4 and #6, #7
Projects / Lab. 1 10% (10) 0 0
Report 2 10% (10) 6,10 0
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All

Total assessment

100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Material Covered

Week 1

Introduction

-Introduction to ores, elements and

materials
-Iron ores

-Periodic table of elements
-Engineering materials.

-Classification of engineering materials

Week 2

Crystal structure

- Atomic arrangement

- BCC




- FCC and HCP structures
- Atomic packing factor.

Week 3

Imperfections in crystals
- Point defects
- Dislocations and grain boundaries
- Solidification of metals and alloys

Week 4

- Structure of ingots chilled
- Columnar and central equi-axed grains
- Dendritic segregation.

Week 5

Thermal equilibrium diagrams
- Solubility in the solid state
- Phases
- Solid solutions, compounds and mechanical mixtures.

Week 6

Lever rule
- Eutectic, Eutectoid and Peritectic
reactions.
Applications on binary phase diagrams
-Components completely soluble, completely insoluble or partially soluble in the solid state.

Week 7

Mechanical properties of metals
- Specifications and standards
- Normal stress and shear stress
- Strain
- Tensile and compression tests
- Stress-strain diagram.

Week 8

Application on mechanical testing and properties
- Determination of Young’s modulus
- Yield stress
- Proof stress
- Ultimate tensile strength
- Fracture stress, ductility
- Hardness and impact toughness

Week 9

- Iron and Steel
- Fe-FesC phase diagram
- Allotropy
- Microstructure of carbon steels
- Effect of carbon content on microstructure & mechanical properties of carbon steel.

-Heat treatment of steel
- Non-equilibrium cooling
- TTT diagrams
- Annealing, normalizing, hardening and tempering of steel.

Week 10

Carbon steel
- Types, Properties and uses of carbon steel
- Low, medium, and high carbon steel

- Tool carbon steel.

Cast Iron
- Types, properties and uses of cast iron

- White, grey, nodular and malleable cast iron

Week 11

Non- destructive inspection
- Liquid penetrant
- Magnetic particle




- X-rays
- Ultrasonic.

Nano materials

- Characterization of nano particles and
Week 12 nano structures
- Classification

- Applications of nano materials in technology and medicine.

Plastics
- Introduction to plastics technology
Week 13 - Microstructure and polymerization
- Structure of plastics materials.
- Classification, properties and uses of plastics

Ceramics and glass

Week 14 - Structure, defects, properties and uses of
ceramics.

- Structure, properties and uses of glasses.

Composite Materials
- Classification: metal matrix, ceramic
Week 15 matrix and polymer matrix composites
- Reinforcing phase: fibers, flakes, and particles.
- Composites structure and volume fraction
- Properties and uses of composites.

Week 16 | Preparatory week before the final Exam

Learning and Teaching Resources

UA;:JJJJJb M‘)Jw

Text

Available in the Library?

EIGHTHEDITIO N Materials Science and Engineering

Required Texts No
An Introduction [William D. Callister, Jr. and David G.
Rethwisch]
Recommended Essentials of Materials Science and Engineering Second
Texts Edition, SI No
https://youtube.com/@WkhalifaMr
Websites
Grading Scheme
lomydl Jalases
Group Grade el Marks % Definition
A - Excellent il 90 - 100 Outstanding Performance
(Ssul;:(iels;oc)iroup B - Very Good I de 80 -89 Above average with some errors
C - Good SVES 70-79 Sound work with notable errors



https://youtube.com/@WkhalifaMr

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

E - Sufficient Jgutn 50 -59 Work meets minimum criteria
Fail Group FX - Fail (A laadl 08) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail ol (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.




MODULE DESCRIPTION FORM

Aol Hall sald) Caa g CJ}@

Module Information
:\_La.u\‘)ﬂ\ 3alall Q\.A}Lu.

Module Title single variables calculus Module Delivery
Module Type B Theory
Lecture
Module Code ATU13013 O Lab
ECTS Credits 6 U Tutorial
O Practical
SWL (hr/sem) 150 O Seminar
Module Level 1 Semester of Delivery 1
Administering Department | ATU13 College PMTE
Module Leader e-mail
Module Leader’s Acad. Title Assistant teacher Module Leader’s Qualification Master
Module Tutor None e-mail
Peer Reviewer Name None e-mail
Scientific Committee Approval 01/06/2023 Version Number 1
Date
Relation with other Modules
6 AY) gl )l gall ae 28)
Prerequisite module None Semester
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents
45 Y1 il ginall g alail) il g A all salall Calaaf

1. To introduce the student to the basic and advanced principles of calculus and

- integrations and its various applications
Module Objectives & PP

a2l 5L ilaal 2. To develop his mental abilities when solving exercises.

3. Linking data with information to reach a solution to issues and benefit from
them in other subjects.

Define the determinants and be able to solution of linear equation
Recognize trigonometric functions and some applications.

Summarize what is meant by a scalar and vector product and projections.
Discuss the Limit and continuity.

Module Learning Describe derivative theory.
Outcomes Define Chain rule.

Identify the inverse function and its derivative.

Aol pall 3alell aladl) s j3a Discuss Derivative of logarithmic and hyperbolic functions.

© 0N U R WN e

. Discuss the definite and indefinite integral.

10. Explain the Retail integration.

11. Identify the Integration by completing the square.

12. Discuss the approximate area using the trapezoidal rule and Simpsons.

Indicative Contents
Ll ,Y1 il siaall

Learning and Teaching Strategies

a5 el ilasi) 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

trategi
Strategies expanding their critical thinking skills. This will be achieved through classes,
interactive tutorials that are interesting to the students.
Student Workload (SWL)
Lc}_u.u\ NOJ&._IW&._JMGMI“)J‘ Jaall
Structured SWL (h/sem) 28 Structured SWL (h/w) c
Juadl) JOA Ul el ol ) Jaal) e sand calldall aliiall asd 5l Jaall
Unstructured SWL (h/sem) 7 Unstructured SWL (h/w) 4
Juadl) P& QlUall alaiidl) yee ol pall Jaal) e sand alldall alaiiall pue ol Hall Jaal)
Total SWL (h/sem) 125




Jeadll O N IS ol Jeal

Module Evaluation

ds) Al 3alal) a.us.\
Time/Number Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 4 10% (10)
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (20) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All

Total assessment

100% (100 Marks)

Delivery Plan (Weekly Syllabus)
bl o gl mleiall

Material Covered

Week 1 Determinants and solution of linear equation by Gramer’s rule

Week 2 Trigonometric functions and some applications

Week 3 | Vectors, scalar and vector product and projections, mechanical applications to vectors

Week 4 Limit and continuity, and some applications

Week 5 Derivative theory, derivatives of algebraic and implicit functions

Week 6 Chain rule, mechanical applications on the derivative

Week 7 The inverse function and its derivative

Week 8 Derivative of logarithmic and hyperbolic functions

Week 9
functions

Integration, definite and indefinite integral, integration of trigonometric and logarithmic

Week 10 | Retail integration

Week 11 | Integration by division of fractions

Week 12 | Integration by trigonometric function method




Week 13 | Integration by completing the square
Week 14 | Simplified differential equations
Week 15 | Approximate area using the trapezoidal rule and Simpsons
Week 16 Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
BUEGU RPN FAPEN]
Material Covered
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7

w)imj ela_ﬂ\ JJLA.A

Learning and Teaching Resources

Text

Available in the Library?

Required Texts

Calculus, R. Mohammed and A. Abdulaali, 2002

Recommended
Advanced calculus, Murray R. Splegel, 1962
Texts
Websites
Grading Scheme
Group Grade gl Marks % | Definition
A - Excellent Dkl 90 - 100 Outstanding Performance
B - Very Good [SENRTEN 80 -89 Above average with some errors
(S:(;:c_e:;o(;roup C - Good RYEN 70-79 Sound work with notable errors
D - Satisfactory das sia 60 - 69 Fair but with major shortcomings
E - Sufficient Jsie 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aadlaal) 08) i ) | (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.




MODULE DESCRIPTOR FORM
)yl Balall Cavog C.Sj.o.':

Module Information
W\Jﬂ\ salall C'_iujlm

Module Title ENGINEERING WORKSHOPS Module Delivery
Module Type BASIC
Theory
Module Code ATU13014
Lab
ECTS Credits 5 Tutorial
SWL (hr/sem) 125
Module Level 1 Semester of Delivery 1
Administering Department College | NETC
Module Leader | Amar Abdulallah e-mail
Module Leader’s Acad. Title Lecturer MOd'.Jl.e Le.ader S M.Sc..
Qualification
Module Tutor None e-mail None
. Ahmad T . . )
Peer Reviewer Name Abdulsadda e-mail Coj.abdulsad@atu.edu.iq
Review Committee Approval 01/06/2023 Version Number 1.0
Relation With Other Modules
6 AY) Al )l gall ae 28])
Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
A5 HY) il sinall g alacil) il 5 Al Hall sakall Calaad

1. Develop practical skills in electronics workshop operations, focusing on
safety measures and proficiency in using measuring devices and tools.

Module Ai
ogue Atms 2. Acquire knowledge and techniques related to welding, soldering, and

Al Hall salall Calaal i > )
handling electronic components on printed boards.

3. Gain familiarity with various electronic components, circuits, and their
behaviors through hands-on manufacturing and experimentation.

| Pagel




4. Understand the principles of parallel and series circuits involving resistors
and capacitors, and apply them in practical scenarios.

5. Enhance the ability to read and interpret electronic boards, and design
and assemble electronic circuits on printed boards.

Module Learning
Outcomes

Aol Hall alall aladl) s 3

1. Demonstrate a thorough understanding of the fundamental
concepts and principles of electronics, including measuring devices,
soldering techniques, and electronic components.

2. Apply knowledge and skills in conducting welding and soldering
operations with precision and adherence to safety guidelines in an
electronics workshop.

3. Construct and analyze various electronic circuits, including
resistive, capacitive, and semiconductor circuits, using appropriate
tools and materials.

4. Evaluate and troubleshoot electronic circuits, identify faults, and
apply effective problem-solving techniques to rectify issues.

5. Develop proficiency in reading and interpreting electronic boards,
designing and assembling circuits, and effectively communicating
ideas and findings related to electronics.

Indicative Contents
BaLa LY il sial)

1. Electronic Workshop: Acquire practical skills in electronics,
including the use of measuring devices, soldering techniques, and
working with electronic components.

2. Mechanical Workshop: Develop hands-on knowledge and skills in
mechanical engineering, including working with different tools,
understanding mechanical systems, and performing various
mechanical operations.

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 showing the students how the
construction members exposed to external loads. This can be done by films
or videos or by the ready structural software.

Student Workload (SWL)
Calall a5l Jaal
Structured SWL (hr/sem) (SSWL) 27 Structured SWL (h/w) 27/15 =1.8
Jeail) JSA allall alsiil) ol al) Jeal e sondd Ul i)l ) Jasl /15=1.

| Page2




Unstructured SWL (hr/sem)(USSWL) 48 Unstructured SWL (h/w) B
Jeal) DA Ll dsiill yee sl 5l Jos) Lo sansl allall alaiial) el all Jaal 62/15=3.2
Total SWL (hr/sem) 7c

Juaill & alall IS a5 Jeal

Module Evaluation

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

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

Report 1 10% (10) 13 LO#5,8and 10
Summative | Midterm Exam 1.5 hr 10% (10) 7 LO #1-7
assessment | Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Lg).LuS\ (= s GL@_'\A\
Material Covered
Week Syllabus
[ ]
([ ]
[ ]
[ ]
[ ]
Delivery Plan (Weekly Syllabus)
Material Covered
Week Syllabus
1-7 e Occupational Safety, Foundry Workshop, Files type Workshop, Carpentry Workshop,

Turnery workshop, Welding types Workshop

e Learn how to use different measuring devices in the workshop, Learn how to use

caustic, types of caustic, welding by using caustic

e Types of welding, Auxiliary materials for welding, wires welding between them and

| Page3




with other components.
e Sucker solder and Solder removal, Training to remove some of the electronic
components of the printed board
10 e Learn different types of printing board through printing method, drilling operation,
Install the various components.
o Different types of electronics components through manufacturing for example the
11 resistance and its power, measure the value of resistance in different methods,
rheostat, Parallel resistance circuit - series resistance circuit - parallel and series
resistance circuits - and check it.
e Types of capacitance
12-13  14-15 Parallel capacitance circuit - series capacitance circuit - parallel and series
capacitance, circuit - check it on the board, Switch types, Fuses types, Inductor types,
Transformer types
e Learn how to read electronic board, Students learn to design electronic board on the
14-15 printed board, install the component on the board, and welding the components on the
board.
Learning and Teaching Resources
u»_.u..\ﬂb ?L.ﬂ\ ).JLAA
Text Available in the
Library?
1. Digital principles and applications, by Albert Paul
Required Texts Malvino, 2nd Edition. — Yes
2. Digital Logic Circuits by D.A.Godse A.P.Godse,
Technical Publications 2008
Recommended 1. Digital principles and applications, by Albert Paul Ves
Texts Malvino, 2nd Edition. —
Websites
APPENDIX:
GRADING SCHEME
Group Grade i) Marks (%) | Definition
Success Group A - Excellent Ol 90 - 100 Outstanding Performance

| Page4




(50 - 100) B - Very Good laa ma [ 80-89 Above average with some errors

C - Good RYEN 70-79 Sound work with notable errors

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

E - Sufficient J sa 50 - 59 Work meets minimum criteria
Fail Group FX - Fail D& J s | (45-49) More work required but credit awarded
(0-49) F — Fail <l | (0-44) Considerable amount of work required

Note:

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

duwy 1 Baledl Cano g 73900

Module Information
duwhyl B3l Ologlan

Module Title Strength of Materials Module Delivery
Module Type Support learning activities Theory
Lecture
Module Code ATU13044
Lab
ECTS Credits 5 Tutorial
O Practical
SWL (hr/sem) 125 O Seminar
Module Level 2 Semester of Delivery 4
Administering Department ATUI13 College Type College Code
Module Leader Hayder Hashim Khaleel e-mail hayderhashim@atu.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification MS.C
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
SDz::t'f'c SISO 01/02/2024 Version Number | 1.0

Relation with other Modules

S3I duwly ! Slgall ao A8l

Prerequisite module

None

Semester

Co-requisites module

None

Semester




Module Aims, Learning Outcomes and Indicative Contents

LaliyYl lgisally phall 5L 9 Ayl B3l LIl

Module Objectives
Gy ! Balad) Lol

In this course, the student will be able to understand the basic meaning of different
types of engineering stresses and strains. The student will learn the equations and
formulas necessary to analyze the stresses in engineering structures and also will be
able to draw the shear force diagram and bending moment diagrams which can make
the student more familiar with engineering problems. Moreover, the student will be
able to draw the stress-strain diagram for both the ductile and brittle materials and
define the various regions of the curve.

Module Learning
Outcomes

aled) @il Ol y3en
ualy I

1. Learn the different types of engineering stresses

2. Recognize the various types of engineering strains.

3. Deal with thermal stress problems.

4. Using the superposition method and saint venant equations to solve stress
problems.

U

Define the mechanical properties of ductile and brittle materials.

6. Analyze the loads on engineering structures by drawing the shear force and
bending moment diagrams

7. Discuss the symmetrical and unsymmetrical bending moment.

8. Draw the mohr circle for compound stresses.

Indicative Contents
dyolin Yl wlgisall

Indicative content includes the following.

Part A — Stresses and strains

Engineering stresses and strains, Poisson ratio , Hook law, tensile test for materials.
[20 hrs]

Part B — thermal stresses, superposition method and saint venant method (20hrs)

Part C- Mechanical Properties of materials (20hrs).

Part C- Shear force diagram and bending moment diagram [20 hrs]

Part D- symmetrical and unsymmetrical bending moments [20hrs]

Part E-Pressure vessels [8 hrs]




Learning and Teaching Strategies

oty el ol

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 guanl 10 J gunen clall gyl Jasell

Structured SWL (h/sem) 28 Structured SWL (h/w) c
el s CIlall elaziedl (gelyldl Josdd! e gueanl Ul @latiall byl Josnll

Unstructured SWL (h/sem) 47 Unstructured SWL (h/w) 3
el I35 LIl elaziedl e gelyldl Josdd! e gl (Ul @latiall e (ol ool

Total SWL (h/sem)

Gt s LIl L?&J\ bl Jomxdl 125
Module Evaluation
ZVOR[RUR-RIPN| VY-
Time/Number Weight (Marks) Week Due Relevant Learning
Outcome

Quizzes 2 10% (10) 5and 10 LO #3, #4 and #9, #10
Formative Assignments 1 5% (5) 2 and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 3 15% (15) Continuous | All

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




Delivery Plan (Weekly Syllabus)

Material Covered

Stress and Strain -Study and analysis of simple stress and

Week 1-2
simple strain
Material Behavior-Study the behavior of material under
Week 3
load (tensile test)
Week 4 Hooke’s Law To know where the Hooke’s law apply
Thermal Strain and Stress Study the strain and stress induced due
Week 5 | to temperature changes -Solve statically indeterminate problems due to temperature
changes
Week 6 Pressure Vessels-Stresses in pressure vessels
Torsion of Circular Shaft Study the pure torsion for solid and
Week? hollow circular shafts-Study the stress induced due to torsion
-Study the angular deformation induced due to torsion
Week 8 Mid-term Exam
Beams: Shear force and Bending
Week 9-10 | Moment-Introduction to beams and loading types
and the resulted shear and moment
Mohr’s Circle-Graphical representation of stress at a
Week 11-
point using Mohr’s circle
12 -Systematic procedure of graphical representation of stresses at a point using Mohr’s circle
Week 13-
14 Symmetrical and unsymmetrical bending moments,
Week 15 | Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
Material Covered
Week 1-2 | Tension Test
Week 3-4 Compression Test
Week 5-6 Hardness Test




Week 6-7

Impact Test

Week 8-9 Bending Test
Week 10-11 | Heat Treatment
Week 12-13 | Torsion Test
Week 14-15 | Fatigue Test

Learning and Teaching Resources
wy.ﬁb M‘)Qw

Text Available in the Library?
Required Texts Mechanics of Materials R.C Hibbler Yes
Recommended
Mechanics of Materials EJ Hearn No
Texts
Websites
Grading Scheme
Slomy) lalases
Group Grade el Marks % | Definition
A - Excellent Sl 90 - 100 Outstanding Performance
B - Very Good BEevE 80 -89 Above average with some errors
Success Group -
(50 - 100) C - Good NVes 70-79 Sound work with notable errors
D - Satisfactory Jowgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgutn 50-59 Work meets minimum criteria
Fail Group FX - Fail (Alaadl 08) Cwly | (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.




MODULE DESCRIPTION FORM

duwy 1 Baledl Cano g 73900

Module Information
duwhyl B3l Ologlan

Module Title Multi Variable Calculus Module Delivery
Module Type Basic learning activities Theory

X
Module Code ATU13021 X! Lecture

O Lab
ECTS Credits 6 Tutorial

O Practical
SWL (hr/sem) 150 [ Seminar
Module Level 1 Semester of Delivery 2
Administering Department Type Dept. Code College Type College Code
Module Leader Name e-mail E-mail
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail

Scientific Committee Approval

Date

Version Number

Relation with other Modules

RIE - WHRVI PN [P 9t YeS |

Prerequisite module

Semester

Co-requisites module

Algebra

Semester




Module Aims, Learning Outcomes and Indicative Contents
LaliyYl lgisally phall 5L 9 Ayl B3l LIl

1. To develop problem solving skills and understanding of mathematical
Equations through the application of techniques.

Module Objectives The ability to apply knowledge in mathematics, science, and engineering.

Gyl Bolodl C3lua] 3. To understand Differential Equations, Double Integrals and Triple Integrals,
etc.

4. To understand Polar Coordinates and Special
Functions problems.

5. To Sketching of Geometric Shapes

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

1. Selects and applies knowledge of mathematics, engineering, technology, and
other sciences to solve engineering problems that require the application of
applied principles, procedures, or methodologies.

2. To Recognize between type of Differential Equations.
Module Learning 3. understanding with solving skills of Differential Equations.

Outcomes

e

To understand various method associated with Non-Homogeneous
Differential Equations.

Definition with understand the Mechanism Partial Differentiation
understanding Chain Rule and Total Differential.

Learning how to Sketch the Geometric Shapes

Understanding the Double Integrals, Triple Integrals and Applications.
Learning how to solve Gama Function, Beta Function.

10. To recognize Special Curve (Line, Circle, Conic Section) and Rotation of
AXis

aled) @l Ol y3en
Ay

L 0 N oW

Indicative content includes the following.

Part A -Ordinary Linear Differential Equations.

- 15% order differential equations. {Separable, Homogeneous, Exact, Linear
Bernoulli}, an Order Differential Equations. {Reducible to 1St order, Homogeneous.
Non-Homogeneous} Higher Order Differential Equations. {Homogeneous, Non-
Homogeneous, Applications}. [16 hrs],

Part B - Partial Differentiation

Definition, Mechanism of Differentiation, Functions of Two Variables, Functions of
ol Sbgisall Higher Variables., Transformation {Chain Rule, Total Differential}, Directional
Derivative {Maxima, Minima and Saddle Points, Lagrange Theorem}. [15 hrs]

Part C — Integrals:

Sketching of Geometric Shapes, Double Integrals and Triple Integrals, Applications. [6
hrs]

Part D — Special Functions:

Gama Function and Beta Function. [6 hrs].

Part E- Polar Coordinates:

Polar Curve Representation, Sketching of Polar Curve, General Curve., Special Curve
(Line, Circle, Conic Section), Rotation of Axis, The Arc Length of Polar Curve, Surface

Indicative Contents




Area of Rotation, The Angle Between the Tangent Line and Radius Vector for a Polar
Curve, Slope of Tangent {Asymptotes, Plane Area} [15 hrs]

Learning and Teaching Strategies

oty ol ol el

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 guwsl 10 J Ogunmn CIlal) qwlydl Jozdl

Structured SWL (h/sem) 28 Structured SWL (h/w) .
i)l s CIall elaziedl (golyldl Josdd! e gueanl Ul @latiall byl Josnll

Unstructured SWL (h/sem) s Unstructured SWL (h/w) c
el s LIl elaziedl e gehyldl Josdd! e gl (Ual) @latiall e (ol ool

Total SWL (h/sem)

dsadl s Il gl&'\ bl Jod! 130
Module Evaluation
ZVOM[RUR-RIPN| Y-
Time/Number Weight (Marks) Week Due Relevant Learning
Outcome
LO #1, #2 and #5, LO
Quizzes 3 10% (10) 6,10 and 14 | #6, #7 and #10
Formative LO #11, #12 and #13
assessment Assignments 2 10% (10) 2 and 13 LO #3, #4 and #6, #7
Projects / Lab. 1 10% (10 0 all
Report 2 10% (10 0 all
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)




Delivery Plan (Weekly Syllabus)

Material Covered

Week 1

Ordinary Linear Differential Equations
- 1% order differential equations
- Separable
- Homogeneous.

Week 2

- Exact
- Linear
- Bernoulli

Week 3

- 2" Order Differential Equations
- Reducible to 1% order
- Homogeneous.

Week 4

- Non-Homogeneous

Week 5

- Higher Order Differential Equations
- Homogeneous
- Non-Homogeneous

- Applications

Week 6

Partial Differentiation
- Definition
- Mechanism of Differentiation
- Functions of Two Variables
- Functions of Higher Variables

Week 7

- Transformation
- Chain Rule
- Total Differential

Week 8

-Gradient, Divergence, and Curl of Vector
- Equation of Normal Line and Tangent
Plane

Week 9

- Directional Derivative
- Maxima, Minima and Saddle Points
- Lagrange Theorem

Week 10

- Sketching of Geometric Shapes
- Double Integrals
- Triple Integrals

- Applications

Week 11

Special Functions
- Gama Function
- Beta Function

Week 12

Polar Coordinates
- Polar Curve Representation
- Sketching of Polar Curve

- General Curve

Week 13

- Special Curve (Line, Circle, Conic
Section)




- Rotation of Axis

Week 14

- The Arc Length of Polar Curve
- Surface Area of Rotation
- The Angle Between The Tangent Line and Radius Vector For a Polar Curve.

Week 15

- Slope of Tangent
- Asymptotes
- Plane Area

Week 16

Preparatory week before the final Exam

oeddly @laddl Hobao

Learning and Teaching Resources

Text Available in the Library?
Required Texts Thomas Calculus Early Transcendentals Single Variable 13th Yes
Recommended
Engineering Mathematics - 5th Edition [K A Stroud]. No
Texts
https://www.khanacademy.org/math/calculus-1.
Websites https://www.mathsisfun.com/
Grading Scheme
Syl Jalases
Group Grade el Marks % | Definition
A - Excellent el 90 - 100 Outstanding Performance
B - Very Good I de 80-89 Above average with some errors
(S:(;:(ielsgo(;iroup C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory Jowgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgutn 50-59 Work meets minimum criteria
Fail Group FX - Fail (Al 08) Cwly | (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.



https://www.khanacademy.org/math/calculus-1
https://www.mathsisfun.com/

MODULE DESCRIPTION FORM

duwy 1 Baledl Cano g 73900

Module Information

Aoyl B3l Slaglas

Module Title Engineering Mechanics-Static Module Delivery
Module Type Support learning activity Theory
Lecture
Module Code ATU13024 .
Tutorial
ECTS Credits 6 O Lab
O Practical
SWL (hr/sem) 150 O Seminar
Module Level 1 Semester of Delivery 2
Administering Department Type Dept. Code College Type College Code
Module Leader Name e-mail E-mail
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail

Scientific Committee Approval

Date

Version Number

Relation with other Modules

S3I duwly ! Slgall ao A8l

Prerequisite module

None

Semester

Co-requisites module

Semester




Module Aims, Learning Outcomes and Indicative Contents
LaliyYl lgisally phall 5L 9 Ayl B3l LIl

1. To develop the capacity to predict the effects of force and motion while
carrying out the creative design functions of engineering

Module Objectives 2. To understand and use the general ideas of force vectors and equilibrium of

Gyl Baladl Lol rigid body and particle

3. To understand and use the general ideas of structural analysis and internal
force friction

4. To understand and use the general ideas of centre of gravity, centroids and
moment of inertia

1. Determine the components of a force in rectangular or nonrectangular
coordinates.
2. Determine the resultant of a system of forces.

Module Learning 3. Draw complete and correct free-body diagrams and write the appropriate
Outcomes equilibrium equations from the free-body diagram.

4. Determine the support reactions on a structure.
) . 5. Determine the connection forces in trusses and in general frame structures.
B3lel) pladll Dol 6. Determine the internal reactions in a beam
Aasbyul 7. Analyze systems that include frictional forces.

8. Locate the centroid of an area.

9. Calculate the second moment of an area, calculate the principal second

moments of an area.

Indicative content includes the following.
Part A —forces
vectors ,Forces ,3D forces ,Moments OF FORCES ,Couples ,Resultant of a force
system, (56 hrs)
Equilibrium of a force system and analysis of internal force (8 hrs)
Indicative Contents | Friction ,Application of friction on bearings (16 hrs)
Aol Yl GIVEIN] Part B —truss
Trusses, planes, joint method , Frame and Machines (16 hrs)

Part C — centroid
Centered of line, area and volume, Moment of inertia, Theory of parallel axes(24 hrs)




Learning and Teaching Strategies

oty el ol

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

Student Workload (SWL)
e guanl 10 J gunen clall gyl Jasell

Structured SWL (h/sem) 28 Structured SWL (h/w) c
el I35 CJlall elaziedl (golyldl Josdd! e gueanl Ul @latiall byl Josnll

Unstructured SWL (h/sem) . Unstructured SWL (h/w) c
Jnadll IS (Il elasiadl e (quhadl Josxd! e gl (Ul @latiall e (ol ool

Total SWL (h/sem)

Jradll M5 el U1 (gl Jassl 200

Module Evaluation

) Weight Relevant Learning
Time/Number Week Due
(Marks) Outcome
2 -10 Every
Quizzes 3 10% (10) All
other lecture
Formative
Assignments 2 10% (10) 2 and 12 LO#3, LO#7 and LO#9
assessment
Projects / Lab. 1 10% (10)
Report 2 10% (10) 13 LO #5, #8 and #9
Summative Midterm Exam 2hr 10% (25) 7 LO #1 -#5
assessment Final Exam 3hr 50% (50) 16 All
100% (100
Total assessment
Marks)




Delivery Plan (Weekly Syllabus)

S il uﬂ‘—y.w}’\ z ]!
Material Covered
Week 1 Introduction to static, vectors
Week 2 Forces
Week 3 | 3D forces
Week 4 Moments
Week 5 Couples
Week 6 Resultant
Week 7 Resultant
Week 8 Equilibrium
Week 9 | Trusses, planes, joint method
Week 10 | Frame and Machines
Week 11 | Friction
Week 12 | Application of friction on bearings
Week 13 | Centered of line, area and volume
Week 14 | Moment of inertia
Week 15 | Theory of parallel axes
Week 16 | Preparatory week before the final Exam
Learning and Teaching Resources
u"‘:,’)‘”*”ﬁ M‘)bw
Text Available in the Library?
Required Texts ENGINEERING MECHANICS, statics by R. C. HIBBELER Yes
Recommended
e ENGINEERING MECHANICS, statics by J. L. MERIAM No
Websites https://www.mathsisfun.com/




Grading Scheme

Gl labases

Group Grade geRt] Marks % | Definition

A - Excellent Sl 90 - 100 Outstanding Performance

B - Very Good I dae 80 -89 Above average with some errors
(Ssut;:tiefgoc)iroup C - Good dax 70-79 Sound work with notable errors

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

E - Sufficient Jgutn 50 -59 Work meets minimum criteria
Fail Group FX - Fail (Alaadl 08) Cwsly | (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.




MODULE DESCRIPTION FORM
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Module Information
duwhyl B3l Ologlan

Module Title Physics Module Delivery
Module Type Basic learning activities Theory
Lecture
Module Code ATU13023
Lab
ECTS Credits 6 Tutorial
O Practical
SWL (hr/sem) 150 O Seminar
Module Level 1 Semester of Delivery 1
Administering Department 3 College 1
Module Leader Name e-mail E-mail
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Mohammed Al-fahham e-mail E-mail: coj.moh@atu.edu.iq
Peer Reviewer Name Name e-mail E-mail

Scientific Committee Approval

Date 01/02/2024 Version Number 1.0
Relation with other Modules
3! Ayl Bl gall ao A8l
Prerequisite module None Semester
Co-requisites module None Semester



mailto:coj.moh@atu.edu.iq

Module Aims, Learning Outcomes and Indicative Contents
LaliyYl Olgizally phatll g5l g Ayl Bl Ll

1. To develop basic understanding for the main engineering materials,
principles.

.. 2. To understand nature of matter, states, change between phases.
Module Objectives & P

Ayl 5Ll siual 3. To build basic understanding of engineering mechanics (static, dynamics).

To build basic understanding of thermo and fluid mechanics
(thermodynamics, fluid).

5. To build basic understanding of engineering optics.

6. To build basic understanding of waves.

Important: Write at least 6 Learning Outcomes, better to be equal to the
number of study weeks.
1. Recognize construction of the materials, chemical and physical properties of

material.

2. Ability to analyses the mechanical systems and determine resultant of force
Module Learning system.
Outcomes 3. Describe scientifically the thermal behave of different systems.

4. Discuss the fluid properties systems, pressure and forces.
Baleld ‘Q,L._m Ol 5. Describe dynamic system, gyroscopic and friction.
duwlyll 6. Define ideal gas law.

7. ldentify the basic optics principle and laws.

8. Discuss the optic and light systems.

9. Discuss the various properties of light and laser and fiber optics.

10. Explain waves laws used in physics.
11. Identify the speed of sound and transfer through media, Mach number .

Indicative content includes the following.

1 Matter

Nature of matter: the chemical elements, structure of atoms, molecules; Chemical

compounds. States: solid, liquid and gaseous; Changes between states.

2 Mechanics

2.1 Statics Forces, moments and couples, representation as vectors; Centre of

gravity; Elements of theory of stress, strain and elasticity: tension, compression,

Indicative Contents | shear and torsion; Nature and properties of solid, fluid and gas; Pressure and
dolin Y wlgisad! buoyancy in liquids (barometers).

2. 2 Kinetics Linear movement: uniform motion in a straight line, motion under

constant acceleration (motion under gravity); Rotational movement: uniform circular

motion (centrifugal/centripetal forces); Periodic motion: pendular movement; Simple

theory of vibration, harmonics and resonance; Velocity ratio, mechanical advantage

and efficiency.

2. 3 Dynamics (a) Mass  Force, inertia, work, power, energy (potential, kinetic and

total energy), heat, efficiency; (b) Momentum, conservation of momentum;

Impulse;  Gyroscopic principles;  Friction: nature and effects, coefficient of




friction (rolling resistance)

2.2.4 Fluid dynamics (a) Specific gravity and density; (b) Viscosity, fluid resistance,
effects of streamlining;  Effects of compressibility on fluids;  Static, dynamic and
total pressure: Bernoulli's Theorem, venturi.

2.3 Thermodynamics

(a) Temperature: thermometers and temperature scales: Celsius, Fahrenheit and
Kelvin;  Heat definition. (b) Heat capacity, specific heat;  Heat transfer:
convection, radiation and conduction;  Volumetric expansion;  First and second
law of thermodynamics;  Gases: ideal gases laws; specific heat at constant volume
and constant pressure, work done by expanding gas;  Isothermal, adiabatic
expansion and compression, engine cycles, constant volume & constant pressure,
refrigerators & heat pumps; Latent heats of fusion and evaporation, thermal
energy, heat of combustion.

2.4 Optics (Light)

Nature of light; speed of light; Laws of reflection and refraction: reflection at plane
surfaces, reflection by spherical mirrors, refraction, lenses; Fibre optics.

2.5 Wave Motion and Sound

Wave motion: mechanical waves, sinusoidal wave motion, interference phenomena,
standing waves; Sound: speed of sound, production of sound, intensity, pitch and
quality, Doppler effect.

Learning and Teaching Strategies

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 gaesl 10 igaummo JUall gwlyld] Josell

Structured SWL (h/sem) 28 Struct‘ured SWL (h/w) c
il I CJUall @laiall gyl Josell L gl CIUal) @il (gl Jaoel

Unstructured SWL (h/sem) 2 Unstr:xctured SWL (h/w) c
Jaddl I Clall plaiial) pe gyl Joze) e grunl CIUall elaiall e bl ool

Total SWL (h/sem) 150




ol s Il S bl Jass)

Module Evaluation

dcanly )] B3 ot

. . Relevant Learning
Time/Number Weight (Marks) Week Due
Outcome
. 3,5,8,11,13 | LO #2, #4, #7, #8 and
Quizzes 2 10% (10)
and 15 #10, #11
Formative
Assignments 2 10% (10) 2and 12 LO #1, #5 and #9
assessment _
Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #6, #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Sadl (£ gl zlgiall
Material Covered
Week 1 Nature of matter: the chemical elements, structure of atoms, molecules; Chemical compounds.
States: solid, liquid and gaseous; Changes between states.
Week 2 Statics Forces, moments and couples, representation as vectors; Centre of gravity.
Week 3 Elements of theory of stress, strain and elasticity: tension, compression, shear and torsion; Nature
and properties of solid.
Week 4 fluid and gas; Pressure and buoyancy in liquids (barometers). Fluid dynamics (a) Specific gravity and
density; (b) Viscosity, fluid resistance, effects of streamlining.
Week 5 Effects of compressibility on fluids;  Static, dynamic and total pressure: Bernoulli's Theorem,
venturi.
Kinetics Linear movement: uniform motion in a straight line, motion under constant acceleration
Week 6 (motion under gravity); Rotational movement: uniform circular motion (centrifugal/centripetal
forces); Periodic motion: pendular movement; Simple theory of vibration, harmonics and resonance;
Velocity ratio, mechanical advantage and efficiency.
Week 7 Dynamics (a) Mass  Force, inertia, work, power, energy (potential, kinetic and total energy), heat,
efficiency; (b) Momentum, conservation of momentum; Impulse
Week 8 Gyroscopic principles;  Friction: nature and effects, coefficient of friction (rolling resistance)
Temperature: thermometers and temperature scales: Celsius, Fahrenheit and Kelvin; Heat
Week 9 definition. (b) Heat capacity, specific heat;  Heat transfer: convection, radiation and conduction;
Volumetric expansion;  First and second law of thermodynamics;




Week 10

expanding gas

Gases: ideal gases laws; specific heat at constant volume and constant pressure, work done by

Week 11 | pressure, refrigerators & heat pumps;

heat of combustion.

Isothermal, adiabatic expansion and compression, engine cycles, constant volume & constant

Latent heats of fusion and evaporation, thermal energy,

Week 12 | Nature of light; speed of light; Laws of reflection and refraction: reflection at plane surfaces

Week 13 reflection by spherical mirrors, refraction, lenses; Fibre optics.

Week 14 | Wave motion: mechanical waves, sinusoidal wave motion, interference phenomena, standing waves

Week 15 | Sound: speed of sound, production of sound, intensity, pitch and quality, Doppler effect.

Week 16 | Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)

Material Covered

Week 1 Sound: speed of sound, production of sound, intensity, pitch and quality, Doppler effect.

Week 2 Lab 2: Thévenin's / Norton's Theorem and Kirchhoff's Laws

Week 3 Lab 3: First-Order Transient Responses

Week 4 Lab 4: Second-Order Transient Responses

Week 5 Lab 5: Frequency Response of RC Circuits

Week 6 Lab 6: Frequency Response of RLC Circuits

Week 7 Lab 7: Filters

Learning and Teaching Resources

U"’E.JJ‘“UJb pl:.ﬁ\).)ba.n

Text

Available in the Library?

Physics for Scientists & Engineers & Modern Physics, 9th Ed

Required Texts Yes
by Serway, Jewett
Recommended Fundamentals of Physics Textbook
Texts David Halliday ves
Websites
Grading Scheme
il ) Jalasus
Group Grade il Marks % Definition
Success Group A - Excellent Skl 90 - 100 Outstanding Performance



https://www.pdfdrive.com/search?q=Serway%2C+Jewett

(50 - 100) B - Very Good [RESNVES 80 -89 Above average with some errors

C - Good dax 70-79 Sound work with notable errors

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

E - Sufficient Jgutn 50 -59 Work meets minimum criteria
Fail Group FX — Fail (AIlaadl u8) Cwly | (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.




Module Description Form

‘\.\.a.u\)ﬂ\ saldll S g CJJA.\

Module Information
4\:\.“:\_).35\ R\l k_ﬂ.njxu

Module Title CAD Drawing Module Delivery
Module Type Basic B X Theory
X Lecture
Module Code ATU13016 K Lab
ECTS Credits 6 O Tutorial
X Practical
SWL (hr/sem) 150 O Seminar
Module Level L1 Semester of Delivery 1
Administering Department College
Module Leader Mohammed Abdulridha Abbas e-mail mohd.a.abbas@atu.edu.iq
Module Leader’s Acad. Title Senior lecturer Module Leader’s Qualification Ph.D.
Module Tutor e-mail
Peer Reviewer Name e-mail
f)‘gf:“f'c AT S el 01/06/2023 Version Number | 1.0
Relation with other Modules
AV gl all 3l sall ae 28|
Prerequisite module Semester
o ATU13042, ATU13062, ATU13076, ATU13081, 1,6,7,8,
Co-requisites module Semester
ATU13086 8




Module Aims, Learning Outcomes and Indicative Contents
A5 HY) il sinall g alacil) il g Al jall sakall Calaad

1. To present a brief vision of Computer-Aided Design (CAD) and the tools of this

term.

2. Highlighting the mathematical modeling principles of line, arc, spline, and other
segments.

3. Covering the significant programs utilized in the modeling and comparing these
programs.

Module Objectives

) 3L o Defining the SOLIDWORK program's tools and modeling outcomes.

4

5. Explaining global and local coordinate systems in modeling.
6. Explain the objectives of drawing views.

7. Enabling the students to have skills in modeling 2D and 3D.

8. Enabling the students to assemble the parts drawn.

9. Presenting theories of fit and tolerances in a drawing.

10. Presenting theories of bearings, gears, belts-pulleys, and cams.

1. Control of CAD principles as background programming of each segment, such as
line or arc.

2. Controlling the main and sub-tools of the SOLIDWORKS program as a

professional designer.

Module Learning 3. Contributing to knowing the methodology of drawing accuracy and technology

Outcomes terms.
4. Presenting the best factual knowledge for using the views and assembly
Aaual yall 3alall aladll s jie techniques.

5. Create a valid basis for modeling cams, gears, ... etc.

6. Showing the right path to control in putting the dimensions.

7. Training the students to construct sub and major-projects of the designated
modeling system.

The indicative contents of this subject are:

Part (A) CAD theories:

DDA algorithm for line, Bresenham's algorithm, Spline theories, Matrices of drawing
views, and Overlapping and topology problems. (8 hrs)

Part (B) Introduction to modeling system in SOLIDWORKS:

Drawing planes, Preparing sheet drawings, Line commands, circle commands, Arc
commands, Rectangle commands, straight slot commands, Ellipse commands, Spline
commands, and 3D sketch planes. (12 hrs)

Indicative Contents

Ausli_y) el siadl Part (C) Modifies commands in SOLIDWORKS:

Trim commands, Convert entities commands, Offsite entities, Mirror, Pattern
commands, and Miscellaneous commands. (6 hrs)

Part (D) Main-Features commands:
References Geometry commands, Curves, Extruded, Revolved, Swept, loft, Cut
extruded, Hole wizard commands, Cut revolved, Cut loft, and Cut swept. (13 hrs)

Part (E) Modify-Features commands:
Fillet, Pattern, Rib, Draft, Shell, Wrap, Intersection, and Mirror. (5 hrs)




Part (F) Surfaces commands:

Extruded surface, Revolved surface, Swept surface, Loft surface, Boundary surface,
Filled surface, Planar surface, Offset surface, Ruled surface, Flatten surface, and Fillet
commands. (9 hrs)

Part (G) Modify-Surfaces commands:
Extend surfaces, Trim and Un-trim commands, knit surface, and Thicken commands.
(5 hrs)

Part (H) Assembly commands:

Edit component, Insert components, Mate, Pattern, Smart features, Miscellaneous
commands, Show and hidden components, Assembly features, Bill of Materials, and
Exploded. (8 hrs)

Part (1) Drawing sheet commands:
Sheet size, 3D standard view, Model view, Projected view, Auxiliary, Section view,
Detail view, Break commands, and Annotations commands. (6 hrs)

Part (J) Tolerance Conceptual:
Tolerance Methods, Tolerance expression, Plus and minus concept, Limit concept,

Chain and baseline, Cases studies. (3 hrs)

Part (K) Fit conceptual:
Transition, Clearance, and Interference. (3 hrs)

Part (L) Bearing, Cams, Gears, and Belts, bolts, Welding conceptual (12 hrs)

Learning and Teaching Strategies

sl 5 aleill i) yia)

Strategies

The strategy of this subject is to study the principles of computer-aided design
(CAD) by employing one of the popular programs. The tools of
SOLIDWORKS program contribute to developing the users' skills in 2D and
3D drawing. Besides, this program utilizes the assembly and sheet
representation for sketched parts with annotation technologies. Furthermore,
this program boosts the modeling of belts, coupling, gears, and cams.
Consequently, prepare the students in the aeronautical field in the advanced
modeling of airplanes.




Student Workload (SWL)

Structured SWL (h/sem) 93 Structured SWL (h/w) 6
Jeanill JM& Ul i) a5 Jas) L sl U datial) a5 Jasl
Unstructured SWL (h/sem) 57 Unstructured SWL (h/w) 5
Jeail) JM& U datidl) e a5l Jaal Lo send Ul JJatidl) e a5l Jaal

Total SWL (h/sem)

Jomdl) J3& llall IS o) Jaal

150

Module Evaluation

A Al 3alal) PRTEY
. . Relevant Learning
Time/Number | Weight (Marks) | Week Due
Outcome

Quizzes 2 10% (10) 4 and 12
Formative Assignments 2 10% (10) 3to 12
assessment Projects / Lab. 2 10% (10) 6and 11

Report 1 10% (10) 0
Summative | Midterm Exam 2hr 10% (10) 7
assessment Final Exam 3hr 25% (25) 15

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
99)233\ = Y G\.@.’LA\

Material Covered

Week1 | CcAD theories.

Week 2 | CAD theories, Introduction to modeling system in SOLIDWORKS.

Week 3 | |ntroduction to modeling system in SOLIDWORKS

Week 4 | |ntroduction to modeling system in SOLIDWORKS, 2D Modifies commands in SOLIDWORKS.

Week 5 | 2D Modifies commands in SOLIDWORKS, Main-Features commands.

Week 6 | Main-Features commands.

Week 7 | Main-Features commands, Mid-Term Exam.

Week 8 Modify-Features commands, Surfaces commands.

Week 9 | syrfaces commands.

Week 10 | syrfaces commands, Modify-Surfaces commands.

Week 11 | Assembly commands.

Week 12 | Assembly commands, Drawing sheet commands.




Week 13

Feet and clearance commands

Week 14 | Modeling of Bearing, Cams, and Gears.
Week 15 Modeling of Belts, Bolts, and Welding.
Week 16 | Final Exam.
Delivery Plan (Weekly Lab. Syllabus)
S il
Material Covered
Week 1 DDA Algorithm for line, Bresenham Algorithm for arc, HC-Spline.
Week 2 Bezier spline, Preparing sheet and plane for drawing by SOLIDWORK program.
Week 3 | 2D drawing tools.
Week 4 | 2D drawing tools, 2D modify tools.
Week 5 | 3D drawing tools.
Week 6 | 3D drawing tools.
Week 7 | 3D drawing tools, Mid-Test.
Week 8 | 3D Modify-Features tools.
Week 9 | syrfaces tools.
Week 10 | syrfaces tools, Modify-Surfaces tools.
Week 11 | Modify-Surfaces tools, Assembly tools.
Week 12| Assembly tools, Drawing Sheet tools.
Week 13 | Feet and clearance tools.
Week 14 | Bearing, Cams, and Gears tools
Week 15 | Belts, Bolts, and Welding tools
Week 16 | Final test.

Learning and Teaching Resources
Lﬁjﬂb ?h'd\ JJL.AA

Text

Available in the Library?

Radhakrishnan, P., Subramanyan, S. and Raju, V., 2008.
CAD/CAM/CIM. New Age International.

Required Texts ) . . . . Yes
Bethune, James D. Engineering Design and Graphics with
SolidWorks 2016. United States: Pearson, 2016.
Purdue Univ, Prof Sham Tickoo. Solidworks 2016: A

Recommended . .

Texts Tutorial Approach. United States: CADCIM Yes
Technologies, 2016.
Websites -




Grading Scheme

Gilayall lalads
Group Grade o) Marks % Definition
A - Excellent Dkl 90-100 Outstanding Performance
B - Very Good EENFETES 80 - 89 Above average with some errors
Suc(:;gs_s 1C(S)(r)(;up C - Good 2 70-79 Sound work with notable errors
D - Satisfactory Los gia 60 - 69 Fair but with major shortcomings
E - Sufficient J s 50 - 59 Work meets minimum criteria
Fail Group FX — Fail (Aallaal) 28) il (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.




MODULE DESCRIPTION FORM
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Module Information
duwhyl B3l Ologlan

Module Title Computer Principals Module Delivery
Module Type B Theory
Lecture
Module Code ATU13012
Lab
ECTS Credits 3 O Tutorial
O Practical
SWL (hr/sem) 75 O Seminar
Module Level 1 Semester of Delivery 1
Administering Department ATU13 College PMTE
Module Leader Name e-mail E-mail
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific C ittee A |
clentific tommittee Approva 01/06/2023 Version Number | 1.0
Date
Relation with other Modules
3! Ayl Bl gall ao A8l
Prerequisite module None Semester
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents

LaliyYl Olgizally platll gL g dralyll Balall lua]

Module Objectives
Gyl 8oLl Colua]

1-The aim of this course is to provide English learners with integrated
language skills such as reading, listening and writing resulting in a level

of basic language knowledge.

2-This course will focus on grammar rules, basic word knowledge and

usage, reading comprehension, reading out of the lesson, and

Paragraph writing.

3- A student may be able to listen to native speakers and speak English
Language.

4- A student may be able to write and have creativity in his writing.

Module Learning
Outcomes

oled) @laidl Ol y3en
Ayl

1- Uses expressions of Quantity in elementary level of English.

2- Constructs sentences in Present Perfect Tense, Simple Future Tense and
Going to Future Tense both in an oral and written task.

3- Defines basic Modals and employ them in elementary level of
communication and writing skills.

4- Translates sentences in elementary level from English to another language.
5- Interprets the texts written in elementary level of English.

Indicative Contents
dyolin Yl wlgisall

Language is a rule-governed behavior. It is defined as the comprehension
and/or use of a spoken (i.e., listening and speaking), written (i.e., reading and
writing), and/or other communication symbol system (e.g., American Sign
Language).

Spoken and written language are composed of receptive (i.e., listening and
reading) and expressive (i.e., speaking and writing) components.

Spoken language, written language, and their associated components (i.e.,
receptive and expressive) are each a synergistic system comprised of
individual language domains (i.e., phonology, morphology, syntax, semantics,
pragmatics) that form a dynamic integrative whole

Phonology study of the speech sound (i.e., phoneme) system of a language,
including the rules for combining and using phonemes.

Morphology study of the rules that govern how morphemes, the minimal
meaningful units of language, are used in a language.

Syntax the rules that pertain to the ways in which words can be combined to
form sentences in a language.

Semantics the meaning of words and combinations of words in a language.

Learning and Teaching Strategies

edally ezl St

Strategies

1- Uses the available material to increase his efficiency.
2- Constructs sentences in Present Perfect Tense, Simple Future Tense and
Going to Future Tense both in an oral and written task.




3-Defines basic Modals and employ them level of
communication and writing skills.

4- Develop and enhance students' language skills to communicate in English
properly.

5- Interprets the texts written in elementary level of English.

in elementary

Student Workload (SWL)
L gl 10 J o genma CIUall gyl Jazell

Structured SWL (h/sem) 33 Structured SWL (h/w) 5
i)l 3z CIall elaziadl (golyldl Josd! e gueanl Ul @lasiall byl Josnl)

Unstructured SWL (h/sem) " Unstructured SWL (h/w) 3
el I3 LIl elaziedl e gohyldl Josdd! L gl CUal) @latiall e (ol ool

Total SWL (h/sem)

)l I CIlal) L“,J&H bl Jod! &
Module Evaluation
duwlydd) BoLe) s
Time/Number Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2 and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
Sl (£ gl zlgial

Material Covered

Week 1

Introduction to programming using
(Matlab)
- Introduction to (Matlab)

Menu bar , tool bar, and program  windows




Week 2

Format & numbers
- Real, Integer , Inf ,NaN, Complex

numbers

Week 3

Week 4

Week 5

Variables

- Variable Names

- Examples on variable names

- Show the results

- Exampleson (+,-,*,/)

- Outputs
Intermediate results during calculations

Week 6

Built-in-functions

- Trigonometric Functions (sin, cos,  tan, sec)

Elementary Functions (abs, log10 ,

log, exp, sqrt)

Week 7

Week 8

Functions
- polyarea (X,Y)
- polygon
- Standard Deviation
- abs function
- (max)
- (min)

(mean)

Week 9

Logical commands
- Logical Operations
> greater than
>= greater than or equal
< less than
<= less than or equal
= =equal
=~ not equal
- Logical commands
or (]), and (&)

Week 10

Strings manipulation
- Creating Strings
save

Week 11

Week 12

Conditional commands
-if end
If elseif else function

- Examples
Problems

Week 13

Week 14

loops

- for

- while

- Program control

- Example
Problems

Week 15

Matrices
- Matrices manipulation




Week 16 | Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)

Material Covered

Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

Learning and Teaching Resources

u&t{)u‘l.]‘j p.l.«ll\).)l.«p.n

Text Available in the Library?
Required Texts Headway book for learning English Yes
Recommended
Skills in writing and Learning English Yes
Texts
Websites https://www.bbc.co.uk/learningenglish/
Grading Scheme
Ol alaso
Group Grade ol Marks % Definition
A - Excellent kel 90 - 100 Outstanding Performance
B - Very Good B Ve 80-89 Above average with some errors
Success Group -
(50 - 100) C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory osgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX - Fail (ool W8) sy | (45-49) More work required but credit awarded
(0-49) F - Fail Gl (0-44) Considerable amount of work required

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




MODULE DESCRIPTION FORM
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Module Information
duwhyl B3l Ologlan

Module Title Fundamentals of Electricity Module Delivery
Module Type Basic learning activities Theory
Lecture
Module Code ATU13026 Lab
ECTS Credits 6 O Tutorial
[ Practical
SWL (hr/sem) 150 O Seminar
Module Level 1 Semester of Delivery 2
Administering Department ATU13 College C
Module Leader Name : Mohammed Omar Ali e-mail E-mail: mohammad.ali@atu.edu.iq
Module Leader’s Acad. Title lecturer Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
SDE:::tiﬁc SISO 01/02/2024 Version Number | 1.0

Relation with other Modules

&3 Ayl ol gall ao A5

Prerequisite module

None

Semester

Co-requisites module

None

Semester

Module Aims, Learning Outcomes and Indicative Contents
LaliyYl lgizally phatll gL g Ayl B3l LIl

Module Objectives
Gyl Baladl CBlua]

the application of techniques.

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

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




This course deals with the basic concept of electrical circuits.
This is the basic subject for all electrical and electronic circuits.
To understand Kirchhoff's current and voltage Laws problems.

o v ks w

To perform mesh and Nodal analysis.

Module Learning
Outcomes

alel) @l Ol y3en
Aoyl

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

Recognize how electricity works in electrical circuits.

List the various terms associated with electrical circuits.

Summarize what is meant by a basic electric circuit.

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

Define Ohm's law.

Identify the basic circuit elements and their applications.

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

L oo NV R WN R

Discuss the various properties of resistors, capacitors, and inductors.

[y
o

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

[N
[y

. Identify the capacitor and inductor phasor relationship with respect to
voltage and current.

Indicative Contents
dyolin Yl wlgisall

Indicative content includes the following.

Part A - Circuit Theory
DC circuits — Current and voltage definitions, Passive sign convention and circuit

elements, Combining resistive elements in series and parallel. Kirchhoff's laws and
Ohm'’s law. Anatomy of a circuit, Network reduction, Introduction to mesh and nodal
analysis. [15 hrs.]

AC circuits | — Time dependent signals, average and RMS values. Capacitance and
inductance, energy storage elements, simple AC steady-state sinusoidal analysis. [15
hrs.]

AC Circuits Il - Phasor diagrams, definition of complex impedance, AC circuit analysis
with complex numbers. [10 hrs.]

RL, RC and RLC circuits - Frequency response of RLC circuits, simple filter and band-
pass circuits, resonance and Q-factor, use of Bode plots, use of differential equations
and their solutions. Time response (natural and step responses). Introduction to
second order circuits. [15 hrs.]

Revision problem classes [6 hrs.]

Part B - Analogue Electronics

Fundamentals
Resistive networks, voltage and current sources, Thevenin and Norton equivalent
circuits, current and voltage division, input resistance, output resistance, coupling




and decoupling capacitors, maximum power transfer, RMS and power dissipation,
current limiting and over voltage protection. [15 hrs.]

Components and active devices — Components vs elements and circuit modeling, real
and ideal elements. Introduction to sensors and actuators, self-generating vs
modulating type sensors, simple circuit interfacing. [7 hrs.]

Diodes and Diode circuits — Diode characteristics and equations, ideal vs real. Signal
conditioning, clamping and clipping, rectification and peak detection, photodiodes,
LEDs, Zener diodes, voltage stabilization, voltage reference, power supplies. [15 hrs.]

Learning and Teaching 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

Strategies 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)
le gawol V0 J o gunxo Jal Lwswbu\.l\ el

Structured SWL (h/sem) 28 Structured SWL (h/w) c

Jradll I CIlall plaiiall oyl Jod! e gl IUall @latiadl (guhyl Jooxd!

Unstructured SWL (h/sem) 2 Unstructured SWL (h/w) .

Jnadll IS LIl elaniadl e quhdl Josxd! L gl (JUal) @laiall e (bl Josndl

Total SWL (h/sem) 150

Jraddl I Ll S gly ] Josd!

Module Evaluation

) . Relevant Learning
Time/Number Weight (Marks) Week Due
Outcome
Formative Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
assessment Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7




Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Sl (g5l Zlgiall
Material Covered
Week 1 Introduction - Difference between Circuit Theory and Field Theory
Week 2 Basics of Network Elements
Week 3 Resistance and Resistivity, Ohm's Law and Inductance, Capacitance
Week 4 Review of Kirchhoff's Laws, Circuit Analysis - Nodal and Mesh
Week 5 Linearity and Superposition, Source Transformations, Thévenin and Norton Equivalents
Review of Inductor and Capacitor as Circuit Elements, Source-free RL and RC Circuits, Transient
Week 6
Response
Week 7 Mid-term Exam + Unit-Step Forcing, Forced Response, the RLC Circuit
Sinusoidal Forcing, Complex Forcing, Phasors, and Complex Impedance, Sinusoidal Steady State
Week 8
Response
Week 9 Nodal and Mesh Revisited, Average Power, RMS, Introduction to Polyphase Circuits
Week 10 | Mutual Inductance, Linear and Ideal Transformers, Circuits with Mutual Inductance
Week 11 | Frequency Response of Series/Parallel Resonances, High-Q Circuits
Week 12 | Complex Frequency, s-Plane, Poles and Zeros, Response Function, Bode Plots
Week 13 | Two Port Networks, Admittance, Impedance, Hybrid, and Transmittance Parameters
Week 14 | Two Port Networks, Admittance, Impedance, Hybrid, and Transmittance Parameters
Week 15 | Two Port Networks, Admittance, Impedance, Hybrid, and Transmittance Parameters
Week 16 | Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
Material Covered
Week 1 Lab 1: Introduction to Electronic Workbench and Multisim
Week 2 Lab 2: Thevenin’s / Norton's Theorem and Kirchhoff's Laws




Week 3 Lab 3: A-Y and Y-A circuit conversions
Week 4 Lab 4: Superposition Theorem

Week 5 Lab 5: RLC series circuit

Week 6 Lab 6: RLC parallel circuit

Week 7 Lab 7: Resonance in parallel circuits

w)u\.ﬁ\g M\)Qw

Learning and Teaching Resources

Text

Available in the Library?

Fundamentals of Electric Circuits, C.K. Alexander and M.N.O

Required Texts ) ) ) Yes
Sadiku, McGraw-Hill Education
Recommended DC Electrical Circuit Analysis: A Practical Approach N
o
Texts Copyright Year: 2020, dissidents.
. https://www.coursera.org/browse/physical-science-and-engineering/electrical-
Websites ) .
engineering
Grading Scheme
lomydl Jalaseo
Group Grade ol Marks % Definition
A - Excellent Sl 90 - 100 Outstanding Performance
B - Very Good I de 80-89 Above average with some errors
Success Group -
(50 - 100) C - Good NVes 70-79 Sound work with notable errors
D - Satisfactory osgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgutn 50-59 Work meets minimum criteria
Fail Group FX - Fail (Al 08) Cwly | (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.




MODULE DESCRIPTION FORM
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Module Information
duwhyl B3l Ologlan

Module Title Theory of Machines Module Delivery
Module Type S Theory

O Lecture
Module Code ATU13057

X Lab
ECTS Credits 4 O Tutorial

O Practical
SWL (hr/sem) 100 O Seminar
Module Level 3 Semester of Delivery 5
Administering Department 3 College 1
Module Leader Name e-mail E-mail
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.

Module Tutor

Dr. Essam Oun Ali Al-Zaini

e-mail

dr.essam.alzaini@atu.edu.iq

Peer Reviewer Name

e-mail

Scientific Committee Approval

Date 01/02/2024 Version Number 1.0
Relation with other Modules
3! Ayl Bl gall ao A8l
Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

LoliyY Gbgizally pladll glEg dushylll 55k Sl

Module Objectives
dulyudl Baledl Colual

A. Course Objectives

Mechanical devices are characterized by the fact that they have mobility and
must move to perform their function. This differentiates mechanical
engineering from other fields of engineering such as aeronautical technical




engineering, in which structures are generally immobile

The study of kinematics and dynamics of machines is an applied field of
mechanical engineering that is concerned with understanding the relationship
between the geometry and the motions of the parts of a machine and the forces
that produce this motion.

The overall objective of this course is to learn how to analyze the motions of
mechanisms, design mechanisms to have given motions, and analyze forces in
machines. This includes relative motion analysis and design of gears, gear
trains, cams, and linkages, simultaneous graphical and analytical analysis of
position, velocity, and acceleration, considering static and inertial forces.

On completing the course, the student will be able to:

1. Understand the fundamentals of the theory of kinematics and dynamics of
machines.

2. Understand techniques for studying motion of machines and their
components.

3. Use computer software packages in modern design of machines.

Module Learning
Outcomes
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B. Learning Outcomes

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

1. Distinguish kinematic and kinetic motion.

2. ldentify the basic relations between distance, time, velocity, and
acceleration.

3. Apply vector mechanics as a tool for solving kinematic problems.

4. Create a schematic drawing of a real-world mechanism.

5. Determine the degrees-of-freedom (mobility) of a mechanism.

6. Use graphical and analytic methods to study the motion of a planar
mechanism.

7. Use computer software to study the motion of a mechanism.

8. Design basic gear trains.

9. Design basic cam systems.

This course contributes to the assessment of the following program (student)
outcomes:

a. an ability to apply knowledge of mathematics, science and engineering

e. an ability to identify, formulate, and solve engineering problem

Indicative Contents
dalin Y wlgisad|

Al-Furat Al-Awsat Technical University community is committed to creating
and fostering a positive learning and working environment based on open
communication, mutual respect, and inclusion. If you are a person with a
disability and anticipate needing any type of accommodation in order to
participate in this class, please advise me and make appropriate arrangements
with the Office of Disability Services on Al-Furat Al-Awsat Technical
University's Diversity, Equity, and Inclusion

Learning and Teaching Strategies

odailly elazll Sleamilil

Strategies

C. Assessment
1. ATTENDANCE
Attendance is considered very important for maximizing the learning benefits




of this course and therefore regular attendance is expected. Learning is
motivated through active discussion, demonstration and practice of the topics
being studied. Students are responsible for all completed work, schedule
adjustments and assigned work addressed during class. Please inform your
instructor if you are unable to attend any scheduled class session, and obtain
notes from any missed lecture (s). It is your responsibility to make
arrangements for any planned or unplanned absences (i.e. interviews, illnesses,
personal emergencies, etc.).

2. HOMEWORK

Homework is considered very important for understanding the course material.
Homework will be assigned from the text or the references after completing the
discussion of an independent topic or chapter. All homework will be collected,
graded and returned. You are encouraged to work with your friends for better
understanding of the material. HOWEVER, YOU ARE REQUIRED TO
COMPLETE THE ASSIGNMENTS INDIVIDUALLY IN YOUR OWN
WAY. IDENTICALLY LOOKING ASSIGNMENTS WILL BE
CONSIDERED COPIED WORK UNLESS PROVED OTHERWISE BY THE
STUDENTS. A ZERO GRADE WILL BE GIVEN TO ALL SUCH
DUPLICATES IRRESPECTIVE OF THE REASONS.

Homework is due the class period after it has been assigned unless another due
date is announced. Circumstances beyond your control (i.e. illness, computer
system failure, weather, acts of nature, etc.) will be addressed as required.

As well:

* Each problem must have clearly identified sections: Given, Find, Solution.

* The units must be clear for every numeric value.

+ All computations must first show equations symbolically and then with
numeric values, without any rearrangement of variables.

» All vector equations must clearly distinguish vector variables and show
vector diagrams. Solutions with missing vector diagrams will not be graded.

» Submitted work must be neat, on engineering paper. Use a ruler and compass
for diagrams; underline or put boxes around answers.

« Convince me you have the correct answer.

3. EXAMS

Two mid-term exams will be given during the semester and a final exam will
be given during exam week. All exams will be closed-book, closed-notes, but
self-written formula sheet (s) will be allowed. (The maximum number of pages
will be stated in class.)

The formula sheet (s) may contain figures, equations, formulas, procedures,
etc.; but they may not contain any numerical solutions or worked examples.
The mid-terms will be in-class during the regular lecture time. The final exam
will be given according to the university / college and department schedule.

Student Workload (SWL)
e gl 1 0J g JUall gyl Jazxl!

Structured SWL (h/sem)

48 Structured SWL (h/w) 3
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Unstructured SWL (h/sem)
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52

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

52
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Module Evaluation
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Relevant Learning
Time/Number Weight (Marks) Week Due
Outcome
LO #1-4, LO#5-6, and
Quizzes 3 10% (10) 5,7,and 10
LO#7-9
Formative
Assignments 2 10% (10)
assessment
Projects / Lab. 2 10% (10)
Report 2 10% (10)
Summative Midterm Exam 2hr 10% (10) 14 All
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

S il & e zlgiall
Material Covered
Introduction - Mechanisms
- Machine
- Theory of machines
Week 1 - Structure
- Links
- Kinematics pair
- Kinematics chain
Velocity of Mechanisms -1
- Velocity diagram.
- Relative velocity of two bodies moving in straight line
Week 2 . . . .
- Relative velocity of point on link
- Relative velocity of slider cranks mechanism.
- Rubbing velocity of a pin joint
Velocity of Mechanisms -2
Week 3 - Relative velocity of slider cranks mechanism.
- Rubbing velocity of a pin joint




Week 4

Acceleration in mechanisms
- Acceleration diagrams
- Tangential component
- Radial component

Week 5

Balancing of rotating masses -1
- Single mass rotating in same plane
- Several masses rotating in same plane
- Graphical solution
- Masses rotating in different planes

Week 6

Balancing of rotating masses -2
- Masses rotating in different planes

Week 7

Friction Belts - 1
- Belt drive
- Types of belts
- Velocity ratio of belt
- Power transmitted

Week 8

Friction Belts - 2
- Ratio of driving tension for flat belt
- Angle of contact

Week 9

Friction Belts - 3
- The effect of centrifugal tension
- The effect of initial tension

Week 10

Spur Gear -1
- Pitch circle diameter
- Condition for transmission of constant velocity ratio
- Velocity of sliding

Week 11

Spur Gear -2
- Path of contact
- Arc of contact
- Interference

Week 12

Gear Trains -1
- Simple gear trains
- Compound gear trains

Week 13

Gear Trains -2
- Simple epicyclic gear trains
- Compound epicyclic gear trains

Week 14

Semester exam

Week 15

Preparatory week before the final Exam

Week 16

Final Exam

Learning and Teaching Resources
L)"’:.JJMB ‘ol.«.ﬁ‘)al.,a.n

Text

Available in the Library?

Required Texts R.S.KHURMI A Textbook of Theory of Mach

Yes

Recommended

Texts

R.S. KHURMI A Textbook of Theory of Mach

yes




Websites https://www.academia.edu/43543661/R_S_KHURMI_A_Textbook_of_Theory_of_Mach
Grading Scheme
Sl gl Jabaseo

Group Grade il Marks % | Definition

A - Excellent Sl 90 - 100 Outstanding Performance

B - Very Good [NENVES 80 -89 Above average with some errors
(Ssul;:tie:(s;o()iroup C - Good dax 70-79 Sound work with notable errors

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

E - Sufficient Jgado 50-59 Work meets minimum criteria
Fail Group FX - Fail (Adlaadl u8) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail Cwel)y (0-44) Considerable amount of work required

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




MODULE DESCRIPTION FORM
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Module Information
duwhyl B3l Ologlan

Module Title Aerodynamics: Fundamentals Module Delivery
Module Type C Theory
Module Code ATU13051 oeure
ECTS Credits 4 O Tutorial
[ Practical
SWL (hr/sem) 100 ] Seminar
Module Level 3 Semester of Delivery 5
Administering Department 3 College 1
Module Leader Mohammed Al-fahham e-mail E-mail: coj.moh@atu.edu.iq
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Mohammed Al-fahham e-mail E-mail: coj.moh@atu.edu.iq
Peer Reviewer Name Name e-mail E-mail
SDE:::tiﬁc SISO 01/02/2024 Version Number | 1.0
Relation with other Modules

LS);)“ duwolyddl 5l gall &0 43|
Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents



mailto:coj.moh@atu.edu.iq
mailto:coj.moh@atu.edu.iq

Lol lgizally phatll g5l g Ayl Bl LIl

Module Objectives
Gyl 8oLl Colua]

Understand the difference between ideal and real fluid.

Know the main difference between stream and potential flow.
Understanding the flow patterns.

To build basic understanding of Navier-stoke.

To build basic understanding of boundary layer.

ok wWwN e

To build basic understanding of separation on wings.

Module Learning
Outcomes

8ol @daddl Ol y3e0
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Important: Write at least 6 Learning Outcomes, better to be equal to the
number of study weeks.

Recognize the main difference between fluids.

Ability to analyses the flow using continuity equation and vorticity equation.
Derive and use the stream function to describe the flow patterns.

Discuss the application of stream and potential flow.

Recognize the difference between basic and super impose flow patterns.
Derive and use Navier -stoke equation and it is application.

Recognize the flow properties between parallel plates.

Recognize the types of boundary layers.

W O N R WN R

Discuss the application of the boundary layer.
10. Calculate the drag and lift in laminar and turbulent boundary layer.
11. Discuss the separation and pressure drag.

Indicative Contents
Aol Y wlgisad!

Indicative content includes the following.

Part A: potential flow

- Potential flow theory, continuity equation, vorticity flow.
- Basic concept in potential flow.
- Basic flow patterns.
- Superimpose of basic flow
Part B : Navier- stoke equation
- Laminar flow between parallel plates.
- Couette flow
Part C : boundary layer theory
- Displacement,
- Momentum equation for the boundary layer.
- Transient of boundary layer
- Separation and pressure drag

Learning and Teaching Strategies

‘o:«la.‘db ‘ol:.ﬁ‘ UL..""..‘-’!J""‘"

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)
L gl 10 J gnma CIUall gyl Jazell

Structured SWL (h/sem) 18 Structured SWL (h/w) 3
el 3 CIlal) elaziadl (gohyldl Josd! e gueanl Ul @lasiall byl Josell

Unstructured SWL (h/sem) 5 Unstructured SWL (h/w) 3
el M LIl elaziedl e gelyldl Josdd! e gl (Ul @latiall e (ol ool

Total SWL (h/sem)
o] I CIlall S guwhld] Jazxdl

100

Module Evaluation

Relevant Learning
Time/Number Weight (Marks) Week Due
Outcome
3,5,8,11,13 | LO #2, #4, #7, #8 and
Quizzes 2 10% (10)
and 15 #10, #11
Formative
Assignments 2 10% (10) 2and 12 LO #1, #5 and #9
assessment
Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #6, #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Sl (£ gl zlgiall
Material Covered
Week 1 Potential flow theory, continuity equation, vorticity equation
Week 2 Stream function, potential function and circulation
Week 3 Uniform flow, source and sink, Doublet, Free Vortex
Week4 | £iow past a half body, flow past a Rankine oval
Week 5 Flow past a cylinder, flow past a cylinder with circulation




Week 6 Navier-Stokes equations, introduction, Derivation

Week7 | | aminar flow between parallel plates, Couette

Week 8 | ydrodynamic lubrication, sliding bearing

Week 9 Laminar flow between coaxial rotating cylinders

Week 10 | Boundary layer theory, introduction, Displacement, momentum

Week 11 | Energy thickness, momentum equation for the boundary layer

Week 12 | Laminar boundary layer

Week 13 | Turbulent boundary layer

Week 14 | Transition from laminar to turbulent flow

Week 15 | Separation and pressure drag

Week 16 | Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)

Material Covered

Week 3 Lab 1: stream flow visualizing

Week 5 Lab 2: velocity distribution behind different bodies

Week 9 Lab 3: velocity distribution behind different bodies

Week 12 | Lab 4: pressure distribution over wings

Learning and Teaching Resources
u‘e)u\ﬂ\g ‘oh;d\)bl,sm

Text Available in the Library?
Aerodynamics for Engineering Students
Required Texts by E. L. Houghton & P. W. Carpenter & Steven Collicott & Yes
Daniel Valentine
Recommended Understanding Aerodynamics: Arguing from the Real Physics
Texts by Doug MclLean yes
Websites
Grading Scheme
Ol alaso
Group Grade il Marks % | Definition
Success Group | A -Excellent Sl 90 - 100 Outstanding Performance
(50 - 100) B - Very Good I de 80-89 Above average with some errors




C - Good BVES 70-79 Sound work with notable errors

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

E - Sufficient Jgado 50-59 Work meets minimum criteria
Fail Group FX - Fail (A leodl W8) Csly | (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.




MODULE DESCRIPTION FORM
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Module Information
duwhyl B3l Ologlan

Module Title Gas Dynamics-AppIied Module Delivery
Module Type Core Theory

OLecture
Module Code ATU13065

OLab
ECTS Credits 4 Tutorial

O Practical
SWL (hr/sem) 100 O Seminar
Module Level 3 Semester of Delivery 6
Administering Department 3 College 1
Module Leader Zaid Al-Dulaimi e-mail E-mail: DulaimiZM@atu.edu.iq
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Zaid Al-Dulaimi e-mail E-mail: DulaimiZM@atu.edu.iq
Peer Reviewer Name Name e-mail E-mail
SDE:::t'f'c SISO 01/02/2024 Version Number | 1.0

Relation with other Modules
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Prerequisite module

None

Semester

Co-requisites module

None

Semester

Module Aims, Learning Outcomes and Indicative Contents
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Module Objectives
Gyl Baladl CBlua]

1.
2.
3.

Understand the difference between ideal and real fluid.

Know the main difference between stream and potential flow.

Understanding the flow patterns.




To build basic understanding of Navier-stoke.
To build basic understanding of boundary layer.
To build basic understanding of separation on wings.

Module Learning
Outcomes
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10.
11.

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

Recognize the main difference between fluids.

Ability to analyses the flow using continuity equation and vorticity equation.
Derive and use the stream function to describe the flow patterns.
Discuss the application of stream and potential flow.

Recognize the difference between basic and super impose flow patterns.
Derive and use Navier -stoke equation and it is application.

Recognize the flow properties between parallel plates.

Recognize the types of boundary layers.

Discuss the application of the boundary layer.

Calculate the drag and lift in laminar and turbulent boundary layer.
Discuss the separation and pressure drag.

Indicative Contents
dolin Y wlgisal!

Indicati

Part A:

ve content includes the following.

potential flow

Potential flow theory, continuity equation, vorticity flow.
Basic concept in potential flow.

Basic flow patterns.

Superimpose of basic flow

Part B : Navier- stoke equation

Laminar flow between parallel plates.
Couette flow

boundary layer theory

Displacement,

Momentum equation for the boundary layer.
Transient of boundary layer

Separation and pressure drag

Learning and Teaching Strategies
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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

expand

ing 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)
L gl 103 Cgaumo Llall gulyl] Ja!

Structured SWL (h/sem) 48 Structured SWL (h/w) 3
i)l 3 LIl elaziadl (gohyldl Josdd! e gueanl Ul @latiall byl Josnll

Unstructured SWL (h/sem) - Unstructured SWL (h/w) 3
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Total SWL (h/sem)
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100

Module Evaluation

Relevant Learning
Time/Number Weight (Marks) Week Due
Outcome
. 3,5,8,11,13 | LO #2, #4, #7, #8 and
Quizzes 2 10% (10)
and 15 #10, #11
Formative
Assignments 2 10% (10) 2and 12 LO #1, #5 and #9
assessment _
Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #6, #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Sl (£ gl zlgiall
Material Covered
Introduction to Non-Isentropic Flow
e Review of Isentropic Flow Concepts
Week 1 e Causes of Non-Isentropic Behavior
e Types of Non-Isentropic Processes: Shocks, Friction, Heat Transfer
e Thermodynamic Perspective of Entropy Rise
Normal Shock Waves — Fundamentals
Week 2 e Shock Waves, definitions and types
e Conservation Equations Across a Shock
Normal Shock Waves — Governing Equations
Week 3 e Governing Equations (Continuity, Momentum, Energy)
e Normal Shock Relations (Mach Number, Pressure, Temperature, Density Ratios)




Normal Shock Waves — Applications

Week 4 e Shock Tables

e Area-Mach Number Relationship with Shocks
e Use of Normal Shocks in Supersonic Inlets

Oblique Shock Waves — Theory
e Oblique Shock Formation: Wedges and Compression Corners
Week 5 e Shock Angle, Flow Deflection Angle, and Mach Number Relationship
e 0-B-M Diagram
e Strong vs Weak Shocks

Week 6 Shock Waves — Practice Problems

Fanno Flow — Introduction
Week 7 o Adiabatic Flow with Friction in a Constant Area Duct
e Fanno Line on h-s and T-s Diagrams

Fanno Flow — Governing Equations

Week 8 e Governing Equations and Assumptions
e Fanno Flow Equations

e Fanno Tables

Fanno Flow — Detailed Analysis
Week 9 e Flow Choking in Ducts due to Friction

e Applications in Pipe and Nozzle Design

Rayleigh Flow — Introduction

e Heat Addition in Constant Area Ducts

Week 10
e Rayleigh Line on h-s and T-s Diagrams
e Governing Assumptions and Applications
Rayleigh Flow — Detailed Analysis
e Rayleigh Flow Equations
Week 11 e Effect of Heat Addition/Removal on Flow Properties
e Flow Choking due to Heat Addition
e Applications in Combustion Chambers and Heat Exchangers
Shock Tube and Wave Propagation
e Working Principle of Shock Tubes
Week 12
e Wave Diagrams: Incident, Reflected, Transmitted Waves
e Experimental Applications in Supersonic Flow Testing
Duct Flow with Multiple Effects
e Duct Flow with Combined Shock, Friction, and Heat
Week 13
e Sequential Process Analysis (e.g., shock + Fanno, Rayleigh + shock)
e Real Engineering Examples (e.g., Rocket Nozzles, Gas Turbines)
Review of Non-Isentropic Flow Applications
Week 14

e Flow Separation in Supersonic Diffusers




Gas Dynamics in High-Speed Wind Tunnels

Supersonic and Hypersonic Flight Challenges

Week 15 o

Final Review and Case Studies

Summary of All Flow Models
Comparison between Isentropic, Shock, Fanno, and Rayleigh Flows
Case Study: Supersonic Intake Design

Problem-Solving Session and Q&A

Week 16 Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)

Material Covered

Week 3

Week 5

Week 9

Week 12

Learning and Teaching Resources
oeddly @ladl Hobao

Text Available in the Library?
Required Texts Modern Compressible Flow" by John D. Anderson No
Recommended
Gas Dynamics" by E. Rathakrishnan No
Texts
Websites

Grading Scheme
il ) Jalases




Group Grade el Marks % | Definition

A - Excellent il 90 - 100 Outstanding Performance

B - Very Good [NENVES 80 -89 Above average with some errors
(Ssul;:tie:(s;o()iroup C - Good dax 70-79 Sound work with notable errors

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

E - Sufficient Jgado 50-59 Work meets minimum criteria
Fail Group FX - Fail (A leodl W8) Cwsly | (45-49) More work required but credit awarded
(0-49) F - Fail Cawsl) (0-44) Considerable amount of work required

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

Module Title Heat Transfer Module Delivery
Module Type Core Theory
Module Code ATU13063 t:;ture
ECTS Credits 4 O Tutorial

[ Practical
SWL (hr/sem) 100 O Seminar
Module Level 3 Semester of Delivery 6
Administering Department 3 College 1
Module Leader Prof. Dr. Ali Shakir e-mail E-mail: coj.alishi@atu.edu.iq
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Adel A. Eidan e-mail E-mail: Inj.adel@atu.edu.iq
Peer Reviewer Name Name e-mail E-mail
SDj::tiﬁc Committee Approval 01/02/2024 Version Number | 1.0

Relation with other Modules
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Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents
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Module Objectives
dulyudl Baledl Colual

1. To develop problem-solving skills and an understanding of methods
of heat transfer through the application.
2. To understand conduction, convection, and radiation heat transfer




This course deals with the basic concept of fins.
This is an essential subject for all thermal applications.
To perform mesh and Node analysis.

Module Learning
Outcomes

RWSUPNESURUIESEY
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Recognize how the heat is transferred by three methods

Define the Fourier's law, Newton’s law of cooling and Stefan—Boltzmann law.
Explain the general Heat Conduction Equation

Summarize what is meant by the Boundary and Initial Conditions

ik LW NP s w

Discuss the type of heat exchangers.
6. Describe the convection heat transfer systems

Indicative Contents

Indicative content includes the following.

dolin Y wlgisad!
Learning and Teaching 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
Strategies expanding their critical thinking skills. This will be achieved through classes,

interactive tutorials and by considering types of simple experiments involving some
sampling activities that are interesting to the students.

Student Workload (SWL)
e guanl 10 J gunen clall gyl Jasell

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

Bl s CIUal elaziall guhll Jass) Lie gl Ul aliiall gyl Joon)
Unstructured SWL (h/sem) 37 Unstructured SWL (h/w)

ol M5 CIUall elatiall e guhll Jass) e g Ul @liiiall e (gulyul] Jasel
Total SWL (h/sem)

Jradll M5 el U1 (guhll Jass) 100

Module Evaluation

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




Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Sl (£ gl zlgiall
Material Covered
Introduction - General concepts and definitions - Heat conduction - Convective heat transfer -
Weel1 Thermal radiation
Conduction heat transfer (general equation) - General heat conduction equation - One-dimensional,
Week 2 steady state, conduction through plane wall, Conduction heat transfer (1-D, steady state) -
Composed wall - Cylinder, composed cylinder - Sphere, composed sphere
Conduction heat transfer (1-D, steady state, with heat generation) in - Plane wall - Composed wall -
Weelc3 Solid cylinder - Hollow cylinder - Sphere - Critical thickness of insulation,
Heat transfer through extended surfaces (fins) - General equation for temperature distribution. -
Week 4 Very long fin - Short fin - End insulated fin - Effectiveness of the fin - Applications for previous
subjects
unsteady state heat conduction equation, lumped system analysis, Transient Heat Conduction In
T Large Plane Walls, Long Cylinders, and Spheres With Spatial Effects, Formulation of One
Dimensional Transient Temperature Distribution. T(x, t), Approximate Analytical Solution,
Approximate Graphical Solution
Transient Heat Conduction In Semi-infinite Solids, Sudden Change In Surface Temperature,
Week 6 Suddenly Imposed Surface Heat Flux, Specified surface heat flax, Suddenly Imposed
Convection Boundary condition
Transient Heat Conduction In Semi-infinite Solids, Sudden Change In Surface Temperature,
Week 7 Suddenly Imposed Surface Heat Flux, Specified surface heat flax, Suddenly Imposed
Convection Boundary condition
Transient Heat Conduction In Semi-infinite Solids, Sudden Change In Surface Temperature,
Week 8 Suddenly Imposed Surface Heat Flux, Specified surface heat flax, Suddenly Imposed
Convection Boundary condition




Convective heat transfer - Fluid flow background - Laminar and turbulent flow - Boundary layer

Weelc3 growth for external flow and internal flow, Forced convection - Energy equation -

Convective heat transfer - Fluid flow background - Laminar and turbulent flow - Boundary layer
Week 10 growth for external flow and internal flow, Forced convection - Energy equation

Convective heat transfer - Fluid flow background - Laminar and turbulent flow - Boundary layer
Weelc11 growth for external flow and internal flow, Forced convection - Energy equation

Heat exchanger - General concepts - Types of heat exchangers - Heat exchangers performance by
Weelc12 LMTD method - Heat exchanger’s effectiveness. - NTU method

Heat exchanger - General concepts - Types of heat exchangers - Heat exchangers performance by
Weelc13 LMTD method - Heat exchanger’s effectiveness. - NTU method

Heat exchanger - General concepts - Types of heat exchangers - Heat exchangers performance by
Weelc14 LMTD method - Heat exchanger’s effectiveness. - NTU method

Heat exchanger - General concepts - Types of heat exchangers - Heat exchangers performance by
Weelc13 LMTD method - Heat exchanger’s effectiveness. - NTU method
Week 16 Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)

Material Covered
Week 1 Lab 1: Thermal conductivity
Week 2 Lab 2: Pin Fins
Week 3 Lab 3: Fins
Week 4 Lab 4: forced convection 1
Week 5 Lab 5: forced convection2
Week 6 Lab 6: Free convection
Week 7 Lab 7: Heat exchangers

Learning and Teaching Resources
L)"’f-)d‘:"”j ‘ol.«.ﬁ\)al.,a.n

Text

Available in the Library?

Heat Transfer A Practical Approach, YUNUS A. CENGEL,

Required Texts Yes
McGraw-Hill Education
Recommended
Heat Transfer, J. P. Holman No
Texts
Websites




Grading Scheme

Gl labases

Group Grade geRt] Marks % | Definition

A - Excellent Sl 90 - 100 Outstanding Performance

B - Very Good [NENVES 80 -89 Above average with some errors
(Ssu(;:felsgoc)iroup C - Good dax 70-79 Sound work with notable errors

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

E - Sufficient Jgutn 50 -59 Work meets minimum criteria
Fail Group FX - Fail (A leodl W8) Cwsly | (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.




MODULE DESCRIPTION FORM
duwy 1 Baledl Cano g 73900

Module Information
duwhyl 83ladl Ologlas

Module Title Numerical Analyses Module Delivery
Module Type Basic learning activities Theory
Module Code ATU13067 O Lecture
O Lab
ECTS Credits 4 O Tutorial
O Practical
SWL (hr/sem) 100 ] Seminar
Module Level 3 Semester of Delivery 6
Administering Department 3 College 1
Module Leader | Adwaa Mohammed e-mail E-mail
Module Leader’s Acad. Title Module Leader’s Qualification
Module Tutor Adwaa Mohammed e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval Version Number
Date
Relation with other Modules
3! Ayl sl gall ao A8l
Prerequisite module Semester
Co-requisites module Semester
Module Aims, Learning Outcomes and Indicative Contents
LoliyY Gbgizally platdl glEg dushyll B3kl Blaa]
1. Understanding the theoretical and practical aspects of the use of numerical
L. methods
Module Objectives 2. Implementing numerical methods for a variety of multidisciplinary applications
dpwlydl Boladl Colun 3. Establishing the limitations, advantages, and disadvantages of numerical
methods.
4. Understand Fundamentals: Familiarize with basic concepts in numerical analysis,
such as accuracy and errors.




5. Solve Equations: Learn methods for numerically solving algebraic and differential
equations.

6. Data Analysis: Use numerical techniques to analyze data and interpret results.

7. Evaluate Algorithms: Assess the effectiveness and accuracy of algorithms used in
numerical solutions.

8. Critical Thinking: Enhance critical thinking skills by analyzing results and
understanding limitations.

Module Learning
Outcomes

oled) @laidl Ol y3en
Ay !

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

study weeks.

1. Demonstrate understanding of common numerical methods and how they are
used to obtain approximate solutions to otherwise intractable mathematical
problems

2. perform curve fitting

e explain the least square method
e find the determined function using least square method

3. construct a function which closely fits given n- points in the plane by using
interpolation method

4. integration by using Trapozoidal rule, Simpson’s 1/3 — rule, and Simpson’s 3/8 —
rule.

5. Find the solution of ordinary differential equation of first order by Euler, and
Runge-Kutta methods

6. Find the derivatives using Newton’s forward difference formula, Newton’s
backward difference formula.

7. investigate the solution of a nonlinear equation

e express the intermediate value theorem
e find the solution of an equation by the fixed-point iteration
e find the solution of an equation by the Newton-Raphson method

Indicative Contents
Aol Y wlgisal!

Indicative content includes the following.

Part A — Matrix: Solution of equation by Gauss Sidle and Jacobian method

Eigen Value & Eigen Vector
Solution of non-linear equations: Simple iteration method + Bisection method,
Newton Raphson Method
Part C: Curve fitting
- linear Regression
- Applications of linear regression
- Transformation of nonlinear regression to linear regression
Part D: Numerical interpolation
- Introduction
- Linear interpolation
- Quadratic interpolation
Part E: Numerical Integration
- Trapezoidal rule
- Simpson Rule (1/3)
- Simpson Rule (3/8)

Part F: Solution of ordinary differential equations O.D.E.
- Taylor series method
- Simple Euler method




- Modified Euler method
- Runge-kutta method
Part G: Finite differences method
- Introduction to finite differences method
-Forward and Backward and center expressions

Learning and Teaching 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

LU 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)
L6 gael 10 J O IUal) gyl Jazell

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

Jnadll I LIl elasiall gulyudl Josxd! e gueanl Ul @latiall byl Josnll

Unstructured SWL (h/sem) &7 Unstructured SWL (h/w)

el I (Il elasiadl e (gulhudl Joxxd! b gl (Ul @latiall e (bl ool

Total SWL (h/sem) 100

dad)l IO CIlall S ) Jozsl

Module Evaluation

. . Relevant Learning
Time/Number Weight (Marks) Week Due

Outcome
LO #1, #2 and #3, LO
Quizzes 3 10% (10) 4,9and 14 | #5, #6, #7 and #8
LO #11, #12 and #13
Formative
LO #3, #4, #5,#6, and
assessment Assignments 5 10% (10) 2 and 13 412
Projects / Lab. 1 10% (10) 0 0
Report 1 10% (10) 0 0
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)




Delivery Plan (Weekly Syllabus)

Week

Material Covered

Week 1

Solution of equation by Gauss Sidle and Jacobian method

Week 2

Eigen Value & Eigen Vector

Week 3

Simple iteration method + Bisection method
- Introduction
- Description of methods
- Examples

Week 4 &5

Newton —Raphson method
- Derivation
- Applications
Square Roots
Roots of an arbitrary order
Reciprocal of any number

Week 6&7

Curve fitting

- linear Regression

- Applications of linear regression

- Transformation of nonlinear regression to linear regression

Week 8

Mid Exam

Week 9&10

Numerical interpolation
- Introduction

- Linear interpolation

- Quadratic interpolation

Week 11

Numerical Integration
- trapezoidal rule

- Simpson Rule (1/3)

- Simpson Rule (3/8)

Week 12&13

Solution of ordinary differential equations O.D.E.
- Taylor series method
- Simple Euler method
- Modified Euler method
- Runge-kutta method

Week 14

Finite differences method + Forward and Backward and center expressions
- Introduction to finite differences method
- Derivation of formulas with equal step size

Week 15

Preparatory week before the final Exam

Learning and Teaching Resources
L),‘.«_:)J.Aﬂlj ‘QJ,.JJU.)L@A

Text Available in the Library?




10THEDITION ADVANCED ENGINEERING MATHEMATICS

Required Texts ERWIN KREYSZIG No
Advanced Engineering Mathematics (6th Ed) Dennis G. Zill
Recommended
Advanced Engineering Mathematics, Stroud, Advanced No
Texts Engineering Mathematics, Stroud
Websites https://www.mathsisfun.com/
Grading Scheme
Gl labases
Group Grade sl Marks % | Definition
A - Excellent kel 90 - 100 Outstanding Performance
B - Very Good [NESNVES 80 -89 Above average with some errors
Success Group -
(50 - 100) C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory osgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX - Fail (Alaadl u8) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail Cwel)y (0-44) Considerable amount of work required

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



https://www.mathsisfun.com/

Module Aims, Learning Outcomes and Indicative Contents
Lol Gbgizally elatdl g5L5g duwshyldl 83LJI Bl

MODULE DESCRIPTION FORM

duwy I Baledl Cano g 73900

Module Information
dnly ) 8oLl loglao

Module Title Gas Turbine Engines Module Delivery
Module Type Core learning activities Theory
O Lecture
Module Cod
odule Code ATU13064 Lab
ECTS Credits 4 [ Tutorial
O Practical
SWL (hr/sem) 100 O Seminar
Module Level 3 Semester of Delivery 6
Administering Department Type Dept. Code College Type College Code
Module Leader Noor H. Dhahir Al-Fatlawi e-mail Coj.nor@atu.edu.iq
Module Leader’s Acad. Title Asst. Professor Module Leader’s Qualification Ph. D.

Module Tutor

Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
ientifi . A |
IS;:::U ic Committee Approva 01/02/2024 Version Number 1.0

Relation with other Modules

S5 Ayl Sl gall ao A8l

Prerequisite module

Semester

Co-requisites module

Semester




1. Gain knowledge about the most type of gas turbine engines for single and
double spool.
2. This course deals with the gas turbine engine construction (Intake, Fan/
Propeller/ Rotor, Compressor, Combustion section, Turbine section,
Afterburner, jet pipe, Nozzle)
L 3. To understand and knowledge of operation principle and thermodynamic
Module ObJeCtlvef cycle analysis of aircraft propeller engines.
Al B3l Slual 4. To understand and knowledge of operation principle and thermodynamic
cycle analysis of turbojet and turbofan engines.
5. To develop problem solving skills of shaft power for the (shaft based) gas
turbine engines.
6. To develop deriving and problem solving skills of thrust power for the
(reaction) gas turbine engines.
7. Understand and knowledge the function and operation of auxiliary power
units (APUs)
8. To develop the skill of troubleshoot for a gas turbine engine mechanic.
Important: Write at least 6 Learning Outcomes, better to be equal to the
number of study weeks.
Recognize the types of aircraft gas turbine engines.
Understand the engine power augmentation systems.
Understand and knowledge the function and operation of auxiliary power
units (APUs)
4. Recognize the difference between single spool and double spool gas turbine
engines.
Module Learning
5. Recognize the difference in thermodynamic analysis between the shaft base
Outcomes . . :
engines and the reaction engines.
6. Understand how thrust power is generated in the different types of aircraft
Balel) @ladl Wy gas turbine engines.
dwly |
7. Ability to calculate the engine speed and thrust power in gas turbine engines
(turboprop).
8. Ability to calculate the shaft power in gas turbine engines (turboshaft).
9. Ability to calculate the engine speed and thrust power in gas turbine engines
(turbojet and turbofan).
10. Identify the function and thermodynamic analysis of each major part of gas

turbine engines (Intake, Fan/ Propeller/ Rotor, Compressor, Combustion
section, Turbine section, jet pipe, Nozzle).

Indicative Contents
dolén Y wlgisal!

Indicative content includes the following:

Part A - Power Augmentation Systems

e Operation and applications
e Water injection
e Afterburner systems

Gas turbine (shaft-based) engines




Module Evaluation

Reduction gears; Integrated engine and propeller)

e Turboshaft (Helicopter) engines (Arrangements, drive systems, reduction
gearing)

Gas turbine (turbine-based) engines

e Turbojet engines
e Bypass (turbofan) engines
Aucxiliary Power Units (APUs) (Purpose, operation, Configuration).

Part B — Thermodynamic Cycle Analysis of Gas turbine (shaft-based) engines

Turboprop engines (single and double spool)
Turboshaft (Helicopter) engines (single and double spool)

Part C — Thermodynamic Cycle Analysis of Gas turbine (turbine-based) engines

Turbojet engines (single and double spool)
Bypass (turbofan) engines (single and double spool)

Learning and Teaching 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

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)

LCWT Vo) O g g,JUa.U L_wa"'u‘ Joxd

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

el I el elasiall bl Jozxdl b genl CUall laiiall (gl Jo!
Unstructured SWL (h/sem) 37 Unstructured SWL (h/w)

Jradll INS LIl elaniadl e quhdl Joxxd! L gl (JUal) @laiall e byl ol
Total SWL (h/sem) 100

Qi I35 IUall JSI1 (guhdl Janll




Time/Number | Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 2 10% (10) 5and 10 | LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment | Projects / lap. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative | Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment | Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Material Covered
Engine Indication:
Exhaust Gas Temperature/Interstage Turbine Temperature;
Engine Thrust Indication: Engine Pressure Ratio, engine turbine discharge pressure or jet pipe
Weelcd pressure systems;
Air and Fuel flow;
Engine speed.
Power augmentation systems
- Operation and applications
Week 2
- Water injection
- Afterburner
Operation principle and thermodynamic cycle analysis of gas turbine (shaft-based) turboprop
Weelc3 engines (single and double spool)
Week 4 Applications to single and double spool turboprop engines.
Week 5 Auxiliary Power Units (APUs) (Purpose, operation, Configuration).
Operation principle and thermodynamic cycle analysis of gas turbine (shaft-based) turboshaft
Weelc6 helicopter engines (single spool)
Week 7 Applications to single spool turboshaft helicopter engines
Week 8 Thermodynamic cycle analysis of double turboshaft helicopter engines.
Week 9 Applications to double spool turboshaft helicopter engines.
Operation principle and thermodynamic cycle analysis of gas turbine (turbine-based) turbojet
Week 10
engines (single spool)




Week 11 | Applications to single spool turbojet engines.
Week 12 | Thermodynamic cycle analysis of double spool turbojet engines.
Week 13 | Applications to thermodynamic cycle analysis of double spool turbojet engines.
Week 14 | Operation principle and thermodynamic cycle analysis of forward fan unmixed flow turbofan engine
Week 15 | Applications to forward fan unmixed flow turbofan engine
Week 16 | Preparatory week before the final Exam
Delivery Plan (Weekly workshop Syllabus)
diygld uf—yw}’\ z ]!
Material Covered
Week 2 Workshop 1: Operation of turboprop engine start systems.
Workshop 2: Turboprop engines (Gas coupled/free turbine and gear coupled turbines; Reduction
Weel:3 gears; Integrated engine and propeller)
Week 5 Workshop 3: Operation of turboshaft helicopter engine start systems.
Week 6 Workshop 4: Turboshaft (Helicopter) engines (Arrangements, drive systems, reduction gearing)
Week 10 | Workshop 5: Operation of turbojet engine start systems.
Week 11 Workshop 6: Turbofan, Turbojet engine (Intake, Fan, Compressor, Combustion section, Turbine
section, Afterburner)
Week 12 | Workshop 7: Fuel and ignition systems
Week 13 | Workshop 8: Gearbox: Purpose, lubrication system
Learning and Teaching Resources
U»:.J).J.ﬂb ‘QL’JJ‘)JL(,O.A
Text Available in the Library?
Required Texts Aircraft Propulsion and Gas Turbine Engines (Ahmed F. El- Ves
Sayed).
Recommended Fundamentals of Aircraft and Rocket Propulsion (Ahmed F. No
Texts El-Sayed).
T - http://part66.blogspot.com/2012/05/module-5-digital-technigques-electronic.html#
- https://www.aviationonline.co.uk/part66Syllabus.htm
Grading Scheme
lomydl Jalases
Group Grade il Marks % | Definition
Success Group | A -Excellent Sl 90 - 100 Outstanding Performance
(50 - 100) B - Very Good RESNVES 80 -89 Above average with some errors



http://part66.blogspot.com/2012/05/module-5-digital-techniques-electronic.html

C - Good BVES 70-79 Sound work with notable errors

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

E - Sufficient Jgado 50-59 Work meets minimum criteria
Fail Group FX - Fail (A leodl W8) Csly | (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.




MODULE DESCRIPTION FORM

duwy 1 Baledl Cano g 73900

Module Information
duwhyl B3l Ologlan

Module Title Aircraft electricity Module Delivery
Module Type C Theory
Module Code ATU13052 H Lecture

Lab
ECTS Credits 4 O Tutorial

O Practical
SWL (hr/sem) 100 O Seminar
Module Level 3 Semester of Delivery 5
Administering Department 3 College 1
Module Leader Asaad Zuhair e-mail E-mail: Asaad.zuhair@atu.edu.ig
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Asaad Zuhair e-mail E-mail: Asaad.zuhair@atu.edu.ig
Peer Reviewer Name Name e-mail E-mail

ientifi . A |
Scientific Committee Approva 01/02/2024 Version Number 1.0
Date
Relation with other Modules
3! Ayl Sl gall ao A8l

Prerequisite module None Semester
Co-requisites module None Semester



mailto:Asaad.zuhair@atu.edu.iq
mailto:Asaad.zuhair@atu.edu.iq

Module Aims, Learning Outcomes and Indicative Contents

LalayYl Olgisally phatll 5L 9 Ayl Bkl Lol

Module Objectives
Gyl Baladl Colual

1. Core Electrical Theory & Principles

o Objective: Apply foundational laws (Ohm'’s Law, Kirchhoff's Laws)
to analyze DC/AC circuits.

o Understand alternating current (AC) principles, including
frequency (400 Hz), phase relationships, and impedance
o Analyze capacitance, inductance, and electromagnetism in

aircraft system
2. Aircraft Electrical Components & Systems

o Objective: Identify components and their functions in aviation

power systems.
o Power Sources:

= Main generators (115/200 V AC, 400 Hz), batteries
(Ni-Cd, Li-ion), and auxiliary power units (APUs)

= Emergency power systems and their role during
generator failure

o Distribution Systems:

= Interpret wiring diagrams, schematics, and symbols
= Understand voltage regulation, circuit protection

(fuses, breakers), and grounding
3. Safety & Emergency Procedures

o Objective: Mitigate electrical hazards and respond to failures.

o Diagnose causes of electrical fires (e.g., short circuits,
insulation degradation)

o Manage battery-related risks (e.g., thermal runaway in Li-
ion batteries, as in the 2013 Boeing 787 incident)

o Execute protocols for smoke/fire emergencies and

generator failure




4. Practical Skills & Troubleshooting

Objective: Master measurement tools and diagnostic techniques.

o Use multimeters, oscilloscopes, and continuity testers

o Measure voltage drop, resistance, and capacitance in live
circuits

o Troubleshoot faults using wiring diagrams and FAA-

approved methods

Module Learning
Outcomes

8ol edaddl Ol y3e0
Aoy

I. Core Theory & Electrical Fundamentals

1.

Explain electron theory, static electricity, conduction principles,
and electromagnetic fields
Differentiate semiconductor operations (diodes, transistors,

integrated circuits) and their applications in avionics

. Component Operation & Systems Maintenance

Service power sources (generators, batteries) and troubleshoot
failures in DC/AC motors

Select wiring by type/size and perform terminations using
schematics

Test capacitors, resistors, inductors, and transformers using

multimeters, LCR meters, and oscilloscopes

@ 1. Safety & Compliance

7.

Mitigate electrical hazards (short circuits, thermal runaway in Li-
ion/Ni-Cd batteries)
Adhere to regulatory standards (EASA Part 66, FAA 14 CFR Part

65) for system modifications and certifications

¢& IV. Practical Skills & Troubleshooting

9.

Diagnose faults in servomechanisms, synchro systems, and logic

circuits (e.g., flip-flops, Boolean gates)




10. Interpret technical data for communication/navigation systems

and perform FMEA (Failure Modes Effects Analysis)
[l V. Systems Integration & Emerging Technologies

11. Integrate electricity with aircraft systems (e.g., environmental
controls, flight controls)
12. Evaluate "More Electric Aircraft” (MEA) advancements like

270V DC networks
1

Indicative Contents
dolin Y wlgisad|

Indicative Table of Contents — Aircraft
Electricity

1. Introduction to Aircraft Electrical Systems

« Importance of electricity in aviation
« Historical evolution of aircraft electrical systems
o Types of aircraft electrical systems (AC vs DC)

2. Basic Electrical Theory

Ohm’s Law

Electrical units (voltage, current, resistance, power)
Series and parallel circuits

Electrical components: resistors, capacitors, inductors

3. Aircraft Electrical Power Sources

Battery systems (NiCad, lead-acid, lithium-ion)
Generators and alternators

Auxiliary Power Units (APU)

Ground power units (GPU)

Ram Air Turbine (RAT)

4. Distribution Systems

AC and DC bus systems

Single-phase and three-phase AC power
Wiring, bonding, and shielding

Circuit breakers and fuses

Electrical load management

5. Electrical Components and Devices

e Relays and contactors
o Transformers and rectifiers




Inverters and converters
Switches and sensors

6. Aircraft Lighting Systems

Interior lighting (cabin, cockpit, emergency)
Exterior lighting (navigation, anti-collision, landing/taxi)
LED vs incandescent vs fluorescent

7. Instrumentation and Avionics Power

Electrical power for avionics systems
Redundancy and fail-safe systems
Power conditioning units

8. Wiring Practices and Maintenance

Standard practices for aircraft wiring (e.g., SAE, ATA specs)
Wire types, connectors, and harnessing

Inspection and troubleshooting techniques

Safety procedures

9. Advanced Electrical Systems

Fly-by-wire systems

Integrated Modular Avionics (IMA)

Electrical Load Management Systems (ELMS)

More Electric Aircraft (MEA) and All-Electric Aircraft concepts

10. Troubleshooting and Fault Diagnosis

Use of multimeters and specialized testing tools
Common electrical failures and symptoms
Maintenance diagnostics procedures

11. Regulatory and Safety Considerations

FAA and EASA electrical system regulations

Certification standards (e.g., FAR/CS Part 23, 25)

Lightning and electromagnetic interference (EMI) protection
Human factors in electrical system maintenance

12. Case Studies and Applications

Electrical system layouts of popular aircraft (e.g., Boeing 737, Airbus
A320)
Incident/accident analysis involving electrical failures




Student Workload (SWL)
LCW' Vol & g0 g,JUaU LSV"‘J"U‘ JA}J\

Structured SWL (h/sem) 63 Structured SWL (h/w) 3
Jradll I LIl wlatiall (gwhudl Josdd! e gueanl Ual) @laiall gyl Jonll

Unstructured SWL (h/sem) 37 Unstructured SWL (h/w) 3
i)l I3 LIl elaziedl e (quhdl Joxdl e gl CUal) @latiall e (bl ol

Total SWL (h/sem)

100
Jad)l I Il Q&Jl (éwaJ\ gres)
Module Evaluation
WISV ERIN[IPOW:
Relevant Learning
Time/Number Weight (Marks) Week Due
Outcome
3,5,8,11,13 | LO #2, #4, #7, #8 and
Quizzes 2 10% (10)
and 15 #10, #11
Formative
Assignments 2 10% (10) 2and 12 LO #1, #5 and #9
assessment
Projects 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #6, #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
Sl £l zlginll

Material Covered

- General introduction

- Main sources and drives
- Auxiliary sources

- Emergency sources

Week 1

Electrical power sources in aircraft

DC and AC generators
- Construction
- Applications

Week 2

DC and AC motors
- Construction
- Applications

Week 3

Brushless and stepper Motors
-Construction
- Applications

Week 4

Week 5

Power conversion and energy storage




- Inverters/ Converters

- Transformer Rectifier Units (TRU)
- Auto-Transformers

- Battery chargers

- Batteries

Week 6

Components of Electrical Systems

Week 7

Aircraft Electrical System

Week 8

Emergency power generation
- Ram air turbine
- Backup power converters
-Permanent Magnet Generators (PMG)

Week 9

Power distribution and electrical
loads

- Primary power distribution

- Secondary power distribution

- Electrical loads

-Typical aircraft DC system

Week 10

Turn and Bank indicators
-Heading indicating instrument

Week 11

Aircraft instruments

- Introduction

- Sensors and Transducers
-Pitot-static instruments and systems
-Altimeter
-Air speed and vertical speed indicators

Week 12

Attitude Indicator (Al)
- Heading Indicator (HI)
- Turn Coordinator (TC)

Week 13

Engine parameters measurements
-Primary indicating systems
-Secondary Indicating Systems

Week 14

INTRODUCTION TO AVIONICS

Week 15

Aircraft Communication Systems

Delivery Plan (Weekly Lab. Syllabus)

Material Covered

Week

Learning and Teaching Resources
BYSRILRNESURRIWY:

Text

Available in the Library?

Required Texts

1. FAA — Aviation Maintenance Technician Series

Yes




Volume 1
e Author: FAA / ASA (Aviation Supplies & Academics)
e Chapters: Includes detailed sections on aircraft

electrical systems
e Free PDF: Available on FAA website
e Link: FAA.gov - Handbooks

e Title: Aviation Maintenance Technician: Airframe,

e Authors: Thomas K. Eismin

2. Jeppesen — Aircraft Electricity and Electronics

e Details: Industry-standard textbook used in many

Recommended o )
aviation maintenance programs yes
Texts
e Covers: DC and AC systems, solid-state devices, digital
systems, troubleshooting
Websites
Grading Scheme
Slomy) lalases
Group Grade il Marks % | Definition
A - Excellent Sl 90 - 100 Outstanding Performance
B - Very Good B Ve 80-89 Above average with some errors
(Ssut;:cielsgo()iroup C - Good NVes 70-79 Sound work with notable errors
D - Satisfactory Jowgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgutn 50-59 Work meets minimum criteria
Fail Group FX - Fail (A laadl 08) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required




Module Aims, Learning Outcomes and Indicative Contents

MODULE DESCRIPTION FORM

duwy I Baledl Cano g 73900

Module Information
duwhyl 83ladl Ologlas

Module Title Aerodynamics: Application Module Delivery
Module Type Core learning activities Theory

O Lecture
Modul

odule Code ATU13061 Lab

ECTS Credits 4 O Tutorial

O Practical
SWL (hr/sem) 100 [ Seminar
Module Level 3 Semester of Delivery 6
Administering Department 3 College 1
Module Leader Mohammed Al-fahham e-mail E-mail: coj.moh@atu.edu.ig

Module Leader’s Acad. Title Professor

Module Leader’s Qualification

Ph.D.

Module Tutor Mohammed Al-fahham e-mail E-mail: coj.moh@atu.edu.ig
Peer Reviewer Name Name e-mail E-mail
ientifi . A |
Scientific Committee Approva 01/02/2024 Version Number 1.0
Date
Relation with other Modules
G WU PW PO YA
Prerequisite module None Semester
Co-requisites module None Semester



mailto:coj.moh@atu.edu.iq
mailto:coj.moh@atu.edu.iq

Lol Olgizally elatll g5l g daslydd! Bkl Lol

Module Objectives
Gyl 8oLl Colua]

ok wnN e

Understand the incompressible flow over airfoils and wings.
Understand main characteristics of airfoils .

Understanding the lift optimization methods.

To build basic understanding of lift control devices.

To build basic understanding of propellers.

To build basic understanding of computational fluid dynamics.

Module Learning
Outcomes

ol edaddl Ol y3eo
dgoly ]l
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10.
11.

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

Recognize the main characteristics of flow over airfoils and wings.
Understand different theories of airfoil design.

Discuss the main tests and parameters of airfoils.

Discuss the maximum lift parameters.

Understanding wing stall.

Discuss the lift control devices.

Recognize the propellers main parameters and theory.

Recognize the blade theory.

Discuss the propeller performance.

Understand the concepts of computational fluid dynamics.
Discuss the method used in airfoil and wing designs.

Indicative Contents

Indicative content includes the following.

Part A:

incompressible flow over airfoils and wings

Kutta condition

LaléyYl Obgisa]l
bl ol - Thin airfoil theory.
Part B : propellers
Part C : componential fluid dynamics
Learning and Teaching 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
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)
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Structured SWL (h/sem) 63 Structured SWL (h/w)
dradll I Il elasiall bl Josxdl b gl CIUall laiiall (gl Jo|
Unstructured SWL (h/sem) 37 Unstructured SWL (h/w)
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Total SWL (h/sem)

100
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Module Evaluation
Relevant Learning
Time/Number Weight (Marks) Week Due
Outcome
3,5,8,11,13 | LO #2, #4, #7, #8 and
Quizzes 2 10% (10)
and 15 #10, #11
Formative
Assignments 2 10% (10) 2 and 12 LO #1, #5 and #9
assessment
Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #6, #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
Sl £ ¥l zlginll

Material Covered

Week 1 Incompressible flow over airfoils, Kutta condition
Week2 | Thin airfoil theory

Week 3 | Ajrfoil characteristics

Week4 | Ajrfoil maximum lift characteristics

Week5 | |ncompressible flow over wings

Week 6 | Finite wing theory

Week7 | \Wing stall

Week 8 | it control devices

Week 9 Propellers: momentum theory

Week 10 | Propellers: simple blade element theory.




Week 11 | Propellers: combined blade and momentum theory

Week 12 | Propellers: performance

Week 13 | Componential fluid dynamics

Week 14 | Introduction to panel methods for airfoils

Week 15 | Introduction to panel method for wings

Week 16 Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)

Material Covered

Week 3 Lab 1: stream flow visualizing

Week 5 Lab 2: velocity distribution over airfoil

Week 9 Lab 3: velocity distribution over wings

Week 12 Lab 4: pressure distribution over wings

Learning and Teaching Resources
u&l:.{)u\.z.]‘j M\)aw

Text Available in the Library?

Aerodynamics for Engineering Students

Required Texts by E. L. Houghton & P. W. Carpenter & Steven Collicott & Yes
Daniel Valentine
Recommended Understanding Aerodynamics: Arguing from the Real Physics
Texts by Doug MclLean yes
Websites
Grading Scheme
C’.)b,v.).” Lo
Group Grade el Marks % | Definition
A - Excellent el 90 - 100 Outstanding Performance
B - Very Good (BESNVES 80 -89 Above average with some errors
(S:(;:c_e:;o(;roup C - Good SVES 70-79 Sound work with notable errors
D - Satisfactory Lugio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgstn 50-59 Work meets minimum criteria
Fail Group FX - Fail (A laadl 08) Cwly | (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.




MODULE DESCRIPTION FORM
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Module Information
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Digital Techniques & Electronic

Module Title Instru ment System Module Dellvery
Module Type Core Theory
Module Code ATU13066 LlLecture

Lab
ECTS Credits 4 O Tutorial

O Practical
SWL (hr/sem) 100 O Seminar
Module Level 3 Semester of Delivery 6
Administering Department 3 College 1
Module Leader Asaad Zuhair e-mail E-mail: Asaad.zuhair@atu.edu.ig
Module Leader’s Acad. Title lecturer Module Leader’s Qualification Ph.D.
Module Tutor Asaad Zuhair e-mail E-mail: Asaad.zuhair@atu.edu.ig
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval 01/02/2024 Version Number 1.0
Date

Relation with other Modules
31 Ayl Slgall o d33a]

Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
LoliyYl lgisally phatll g5l g Ayl Bkl Lol
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Module Objectives
Gyl 8oLl Colua]

* To understand the fundamentals of digital systems and logic design.
* To learn the architecture and applications of data acquisition systems.

* To understand electronic instrumentation systems used in measurement and
control.

* To familiarize with sensors, signal conditioning, and ADC/DAC interfaces.

Module Learning
Outcomes

8ol edaddl Ol y3e0
Aoy

1. Understand and Apply Number Systems & Boolean Logic

o Explain binary, octal, decimal, and hexadecimal number systems
and perform conversions.

o Interpret and simplify Boolean expressions using algebraic
methods and Karnaugh Maps.

2. Design and Analyze Digital Logic Circuits

o Implement combinational circuits such as adders, multiplexers,
and decoders.

o Demonstrate understanding of sequential logic elements such
as flip-flops, counters, and shift registers.

3. Explain Data Conversion Techniques
o Describe the operation and characteristics of ADCs and DACs.

o Interface ADC/DAC components with microcontrollers or
systems.

4. Utilize and Interface Sensors

o Identify and classify different types of sensors used in
measurement systems.

o Implement signal conditioning circuits for sensor integration.
5. Understand Electronic Instrumentation Systems
lllustrate the block diagram of a typical instrumentation system.

o Discuss the characteristics of measurement systems and sources




of error.
6. Operate Electronic Measuring Instruments

o Use digital multimeters, oscilloscopes (CRO, DSO), and function
generators effectively.

o Analyze waveforms and electrical parameters using electronic
instruments.

7. Apply Knowledge in Real-world Applications

o Integrate smart sensors in instrumentation applications (e.g.,
biomedical or industrial domains).

o Demonstrate basic loT-based measurement and monitoring
systems.

1. Number Systems & Codes
o Binary, Octal, Decimal, Hexadecimal conversions
o Signed numbers: 1’s and 2’s complement
o Binary arithmetic and coding systems (BCD, Gray)
2. Boolean Algebra & Logic Gates
o Boolean postulates and theorems
o Logic gates: AND, OR, NOT, NAND, NOR, XOR, XNOR
o Simplification using Karnaugh Maps (2 to 4 variables)
3. Combinational Circuits
o Half Adder, Full Adder, Subtractor
o Multiplexers, Demultiplexers
o Encoders, Decoders
o Design of simple logic systems
4. Sequential Circuits
Indicative Contents o Flip-Flops: SR, JK, D, T (characteristics, excitation tables)
c e e o Counters: Asynchronous and Synchronous
syl e o  Shift Registers: Serial-in/serial-out and parallel configurations
5. Data Conversion Techniques
o Analog-to-Digital Converters (ADC): Flash, SAR
o Digital-to-Analog Converters (DAC): R-2R Ladder, Weighted
Resistor
o Resolution, accuracy, and quantization error
6. Sensors & Transducers
o Classification: Active/Passive, Analog/Digital
o Sensors: RTD, Thermocouple, LVDT, Strain gauge, Light sensors
o Selection criteria and sensor characteristics
7. Signal Conditioning
o Amplification, Filtering, Isolation
o Op-Amp configurations for sensor interfacing
o Importance of noise reduction and impedance matching
8. Instrumentation Systems
o Block diagram and components of instrumentation systems
o Static and dynamic characteristics




o Errors in measurement and calibration techniques
9. Electronic Instruments
o Digital Multimeter (DMM): Functions and operation
o Cathode Ray Oscilloscope (CRO) and Digital Storage Oscilloscope
(DSO)
o Function Generator, Logic Analyzer
10. Display & Interface Devices
o Display technologies: 7-segment, LCD, OLED
o Basics of data acquisition systems (DAQ)
o Interfacing sensors and ADC/DAC with microcontrollers
11. Applications & Emerging Trends
o Industrial and biomedical instrumentation case studies
o Smart sensors and loT-based instrumentation systems
o Overview of LabVIEW, MATLAB, and Arduino applications

Learning and Teaching Strategies

oadazlly elazdl bl

Strategies

The course employs a blended teaching strategy combining conceptual lectures,
hands-on laboratory sessions, and demonstration-based learning to ensure a strong
foundation in digital techniques and electronic instrumentation systems. Lectures are
interactive and supported by visual aids and simulations, while lab sessions provide
practical experience using instruments like CROs, multimeters, sensors, and
microcontrollers. Students participate in mini-projects and group activities that
promote collaboration and develop practical problem-solving skills in real-world
contexts. Case studies, assignments, and the integration of tools such as Arduino,
MATLAB, and LabVIEW further reinforce learning.

Continuous assessment through quizzes, lab evaluations, and feedback ensures
progressive improvement and application-oriented understanding.

Student Workload (SWL)
LCW‘ Yol O gwen g,JUalJ @»b.ﬂ\ Jed

Structured SWL (h/sem) 63 Structured SWL (h/w) 3
! I CIlall elasiall bl Josxdl b genl Clall laiiall (gl Jo|

Unstructured SWL (h/sem) 37 Unstructured SWL (h/w) 3
Jadll I Jlall platiall pe gyl Josxll L gl JUal) lainall s gubydl Josrll

Total SWL (h/sem) 100
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Module Evaluation




) . Relevant Learning
Time/Number Weight (Marks) Week Due
Outcome
3,5,8,11,13 | LO #2, #4, #7, #8 and
Quizzes 2 10% (10)
and 15 #10, #11
Formative
Assignments 2 10% (10) 2 and 12 LO #1, #5 and #9
assessment
Projects 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #6, #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Sl (£ 90l Zlgll
Material Covered
1: Number Systems
Week 1 | * Binary, Octal, Decimal, Hexadecimal conversions
* Signed numbers, 1’s and 2’s complement
2: Logic Fundamentals
Week 2 | ¢ Boolean Algebra, Logic Gates, De Morgan’s Theorems
« Simplification using Karnaugh Maps (up to 4 variables)
3: Combinational Logic Design (Adders)
Week3 | o Adders: Half and Full Adders
4: Combinational Logic Design (Multiplexers)
Week 4 e Multiplexers, Demultiplexers, Encoders, Decoders
* Design examples using logic gates and combinational circuits
Week 5 5: Sequential Logic Circuits (Flip-Flops)
e Flip-Flops: SR, JK, D, T, and Master-Slave
6:Sequential Logic Circuits (Counters)
Week 6 e Counters (asynchronous and synchronous), Shift Registers
e Introduction to Finite State Machines (FSMs)
7: Data Converters
Week 7 ¢ Analog to Digital Converters (ADC): Flash, SAR
* Digital to Analog Converters (DAC): Weighted Resistor, R-2R
weekg | 8: Data Interfacing
e Interfacing ADC/DAC with Microcontroller basics
9: Sensors and Transducers (Sensors)
Week 9 * Classification: Active vs Passive, Analog vs Digital
* Temperature (RTD, Thermocouple), Displacement (LVDT), Pressure, Light sensors
Week 10 10: Sensors and Transducers (Transducers)
« Signal conditioning: Amplifiers, Filters, Isolation




Week 11

11: Instrumentation Systems and Measurement (instrumentation)
« Block diagram of instrumentation systems
» Static & dynamic characteristics of instruments

Week 12

12: Instrumentation Systems and Measurement (Measurement)
* Errors in measurement: systematic & random
* Data acquisition systems (DAQ): block diagram and working

Week 13

13: Electronic Instruments & Display Devices (Instruments)

* Digital Multimeter (DMM), Cathode Ray Oscilloscope (CRO)
* Digital Storage Oscilloscope (DSO)

* Function Generator, Logic Analyzer

Week 14

14: Electronic Instruments & Display Devices (Display)
* Display systems: 7-segment, LCD, OLED basics

Week 15

15: Case Studies & Applications (Lecture 15)

* Industrial measurement & control systems

* Biomedical instrumentation: ECG, BP Monitor

» Smart sensors and IoT-based instrumentation systems

Delivery Plan (Weekly Lab. Syllabus)

Material Covered

Week

1: Number System Conversion
1. Implement conversion between Binary, Decimal, Octal, and Hexadecimal systems using a
microcontroller or PC-based program.

2. Verify complement representations with binary inputs.

2: Logic Gates and Boolean Expressions
1. Design and verify logic circuits using basic gates (AND, OR, NOT, NAND, NOR, XOR).

2. Use breadboard or simulation software (e.g., Multisim, Proteus).

3: Combinational Logic Circuits

. Implement Half Adder and Full Adder using logic gates.
. Verify outputs using LEDs or a digital logic simulator.

: Multiplexers and Decoders

. Design and simulate 4:1 MUX and 2-to-4 decoder.

. Verify the truth table using logic switches.

: Flip-Flop Circuits

U N, AN R

. Construct SR and JK Flip-Flops using ICs or simulate with logic software.

N

. Analyze timing diagrams and state transitions.




: Counters and Shift Registers
. Build a 4-bit asynchronous and synchronous counter.

. Design a shift register and observe serial/parallel data movement.

: ADC Implementation
. Interfacing an 8-bit ADC (e.g., ADC0808) with Arduino or microcontroller.

. Measure analog voltages and convert to digital values.

. Construct a DAC using R-2R ladder network.

. Generate analog waveform using microcontroller DAC outputs.

: Sensor Interfacing

6
1
2
7
1
2
8: DAC Implementation
1
2
9
1. Interface a temperature sensor (e.g., LM35 or RTD) with microcontroller.
2

. Display sensor output on LCD or Serial Monitor.

10: Signal Conditioning
1. Design a signal conditioning circuit using Op-Amps (amplifier, low-pass filter).

2. Test with different analog sensors.

11: Instrumentation System Simulation
1. Model a basic instrumentation system using LabVIEW or MATLAB.

2. Simulate signal acquisition and processing.

12: DAQ System
1. Build a data acquisition system using Arduino + PC interface.

2. Acquire and plot data from sensors in real-time.

13: Digital Multimeter & CRO
1. Measure voltage, current, and resistance using a DMM.

2. Observe waveforms using CRO and understand controls.

14: DSO and Signal Generators
1. Use DSO to capture fast-changing signals.

2. Generate different waveforms using a function generator and observe them.

15: IoT and Instrumentation Application
1. Create a smart sensor project (e.g., temperature monitor using Node MCU + cloud).

2. Demonstrate basic loT instrumentation with data logging.




Learning and Teaching Resources
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Text

Available in the Library?

Digital Electronics

e M. Morris Mano — Digital Design, Pearson

¢ R.P. Jain — Modern Digital Electronics, McGraw-Hill

e A. Anand Kumar — Fundamentals of Digital Circuits, PHI

e Thomas L. Floyd — Digital Fundamentals, Pearson

Electronic Instrumentation & Measurement
¢ A.K. Sawhney — A Course in Electrical and Electronic

Measurements and Instrumentation,

Dhanpat Rai
Required Texts ¢ H.S. Kalsi — Electronic Instrumentation, McGraw-Hill Yes
¢ D.V.S. Murty — Transducers and Instrumentation, PHI
¢ W.D. Cooper & A.D. Helfrick — Modern Electronic
Instrumentation and Measurement
Techniques, Pearson
Microcontrollers and PLCs
e Muhammad Ali Mazidi — The 8051 Microcontroller and
Embedded Systems, Pearson
¢ Hughes & John Ridley — Programmable Logic Controllers,
Pearson
Recommended
Texts ves
Online Resources
o NPTEL: Digital Circuits by Prof. Santanu Chattopadhyay (lIT Kharagpur)
e * NPTEL: Electronic Measurements and Instrumentation by Prof. D.C. Dutta Majumder
(11Sc)
e All About Circuits — https://www.allaboutcircuits.com
e Electronics Tutorials — https://www.electronics-tutorials.ws
Grading Scheme
L.")L‘{)J” hlxe
Group Grade edasdl Marks % | Definition
A - Excellent kel 90 -100 Outstanding Performance
Success Group B - Very Good e b 80 -89 Above average with some errors
(50 - 100) C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory Jawgie 60 - 69 Fair but with major shortcomings




E - Sufficient Jgatn 50-59 Work meets minimum criteria

Fail Group FX - Fail (A leodl W8) sl | (45-49) More work required but credit awarded
(0-49) F — Fail el (0-44) Considerable amount of work required
Note:




Module Description Form
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Module Information
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Module Title Mechanical Engineering Design-Applied Module Delivery
Module Type Core Theory
Module Cod ATU13062 L Lecture
odule Code Lab
ECTS Credits 6 O Tutorial
O Practical
SWL (hr/sem) 78 O Seminar
Module Level 3 Semester of Delivery 6
Administering Department College
Module Leader Mohammed Abdulridha Abbas e-mail mohd.a.abbas@atu.edu.iq
Module Leader’s Acad. Title Senior lecturer Module Leader’s Qualification Ph.D.
Module Tutor e-mail
Peer Reviewer Name e-mail
Scientific Committee Approval Date 25/07/2025 Version Number 2.0

Relation with other Modules
G AY) Al a3 sall pe 28D

Prerequisite module

Semester

Co-Requisites module

Semester

Module Aims, Learning Outcomes and Indicative Contents

a5 )W)y ginall 5 aledll il 5 dad all salall Cilaal

Module Objectives
Foal 5l 3alall Calaal

=

Enabling the students to use the bases of advanced mechanical design.
2. Enhancing the design applications through exploiting the computer aided design and
optimizing the final model.

Module Learning
Outcomes
Fon) Al salall alaill s jaa

Building a strong designer contribute to select: suitable material, influential design, economic
mechanical system, and good planning steps with low cost and minimum time.

Indicative Contents
Gaala LY el siadll

The indicative contents of this subject are:

Part (A) Design Applications: Shaft

Material Used for Shafts, Manufacturing of Shafts, Types of Shafts, Standard Sizes of
Transmission Shafts, Shafts Subjected to Combined Twisting Moment and Bending Moment,
Shafts Subjected to Fluctuating Loads, Shafts Subjected to Axial Load in addition to Combined
Torsion and Bending Loads, Design of Shafts on the basis of Rigidity. (3 hrs)

Part (B) Design Applications: Levers
Lever concept, Hand Levers, Foot Lever, Cranked Lever, Lever for a Lever Safety Valve, Bell
Crank Lever, Rocker Arm for Exhaust Valve, Miscellaneous Levers. (3 hrs)

Part (C) Design Applications: Column and Strut




Classification of Pressure Vessels, Failure of a Column or Strut, Types of End Conditions of
Columns, Euler’s Column Theory, Assumptions in Euler’s Column Theory, Euler’s Formula,
Slenderness Ratio, Limitations of Euler’s Formula, Equivalent Length of a Column, Rankine’s
Formula for Columns, Johnson’s Formulae for Columns. (3 hrs)

Part (D) Design Applications: Power Screws

Types of Screw Threads used for Power Screws, Multiple Threads, Torque Required to Raise
Load by Square Threaded Screws, Torque Required to Lower Load by Square Threaded
Screws, Efficiency of Square Threaded Screws, Efficiency of Self Locking Screws, Coefficient
of Friction, Acme or Trapezoidal Threads, Stresses in Power Screws, Design of Screw Jack,
Differential and Compound Screws. (3 hrs)

Part (E) Design Applications: Belts

Belt Concept, Selection of a Belt Drive, Types of Belt Drives, Types of Belts, Material used for
Belts, Working Stresses in Belts, Density of Belt Materials, Belt Speed, Coefficient of Friction
Between Belt and Pulley, Standard Belt Thicknesses and Widths, Belt Joints, Types of Flat
Belt Drives, Velocity Ratio of a Belt Drive, Slip of the Belt, Creep of Belt. (3 hrs)

Part (F) Design Applications: Chain

Relation Between Pitch and Pitch Circle Diameter, Velocity Ratio of Chain Drives, Length of
Chain and Centre Distance, Characteristics of Roller Chains, Factor of Safety for Chain Drives,
Power Transmitted by Chains, Number of Teeth on the Smaller or Driving Sprocket or Pinion,
Principal Dimensions of Tooth Profile, Design Procedure of Chain Drive. (3 hrs)

Part (G) Design Applications: Flywheel

Maximum Fluctuation of Energy, Coefficient of Fluctuation of Energy, Energy Stored in a
Flywheel, Stresses in a Flywheel Rim, Stresses in Flywheel Arms, Design of Flywheel Arms,
Design of Shaft, Hub and Key, Construction of Flywheels. (3 hrs)

Part (H) Design Applications: Springs

Types of Springs, Material for Helical Springs, Standard Size of Spring Wire, Terms used in
Compression Springs, End Connections for Compression Helical Springs, Stresses in Helical
Springs of Circular Wire, Deflection of Helical Springs of Circular Wire, Eccentric Loading of
Springs, Buckling of Compression Springs, Surge in Springs, Energy Stored in Helical Springs
of Circular Wire. (3 hrs)

Part (1) Design Applications: Clutches

Types of Clutches, Considerations in Designing a Friction Clutch, Design of a Disc or Plate
Clutch, Multiple Disc Clutch, Cone Clutch, Design of a Cone Clutch, Centrifugal Clutch. (3
hrs)

Part (J) Design Applications: Brakes

Energy Absorbed by a Brake, Heat to be Dissipated during Braking, Single Block or Shoe
Brake, Pivoted Block or Shoe Brake, Double Block or Shoe Brake, Simple Band Brake,
Differential Band Brake, Internal Expanding Brake. (3 hrs)

Part (K) Design Applications: Bearings

Classification of Bearings, Properties of Lubricants, Terms used in Hydrodynamic Journal
Bearing, Bearing Characteristic, Coefficient of Friction for Journal Bearings, Basic Static Load
Rating of Rolling Contact Bearings, Static Equivalent Load for Rolling Contact Bearings,
Reliability of a Bearing. (9 hrs)

Learning and Teaching Strategies

palail) 5 aladl) il i

Strategies

The design procedures are considered a peak of scientific and professional for aeronautical
engineers. It collected internal and external effects applied to mechanical systems besides the
influential material selection. Hence, the major strategy employed is to enable and encourage
the students to pick the right way toward any systematic mechanical design depending on the
principles studied. Therefore, this strategy blends among the design principles and CAD
techniques using SOLIDWORKS to create an un-boring education environment.




Student Workload (SWL)
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Structured SWL (h/sem) -8 Structured SWL (h/w) 5
Seadll P Qllall alaiial) ol ol Jeall Lie sad calUall pliiall ol jall Jasll
Unstructured SWL (h/sem) 2 Unstructured SWL (h/w) 3
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Total SWL (h/sem)

Jamil) A Callall IS d ) Jaal 150
Module Evaluation
Al Hal) saldl) a..us.\
Time/Number Weight (Marks) Week Due Relevant Learning
Outcome

Quizzes 2 10% (0) all
Formative Assighments 2 10% (30) 6,9, 12
assessment Projects / Lab. 2 10% (10) 5and 10

Report 1 10% (0) all
Summative Midterm Exam 1 10% (20) 7
assessment Final Exam 1 50% (40) 15

Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
bl o ) el
Material Covered

Week 1 | shaft design concept.
Week 2 Levers design concept.
Week 3 | Column and strut design.
Week 4 | power Screw concept.
Week 5 | Belt drive concept.
Week 6 | Chain drive design.
Week 7 | Mid Exam.
Week 8 | Flywheel design.
Week 9 Spring design and concept.
Week 10 Clutches design.
Week 11 Brakes design.
Week 12 Bearing design.
Week 13 Bearing design.
Week 14 | Bearing design.
Week 15

Final Exam




Delivery Plan

(Weekly Lab. Syllabus)

D8Rl e ) gl
Material Covered

Week 1 Solidworks-Excel Design Integrated: Computing shaft and modeling.
Week 2 Solidworks-Excel Design Integrated: Computing Levers and modeling.
Week 3 Solidworks-Excel Design Integrated: Column deflection.
Week 4 Solidworks-Excel Design Integrated: Computing Power Screw and modeling.
Week 5 Solidworks-Excel Design Integrated: Computing belts and pulley and modeling.
Week 6 Solidworks-Excel Design Integrated: Computing Chains and modeling.
Week 7 | Mid Exam.
Week 8 Solidworks-Excel Design Integrated: Computing Flywheel and modeling.
Week 9 Solidworks-Excel Design Integrated: Computing Spring and modeling.
Week 10 | solidworks-Excel Design Integrated: Computing Clutches and modeling.
Week 11 | solidworks-Excel Design Integrated: Computing Heat generated in brake.
Week 12 | solidworks-Excel Design Integrated: Computing Bearing hole and modeling.
Week 13 | solidworks-Excel Design Integrated: Computing Ball bearing and modeling.
Week 14 | solidworks-Excel Design Integrated: Bearing system assembly.
Week 15 | Final practical exam

Learning and Teaching Resources
U‘“‘:’Jﬂ‘} (-J,_'m )JLAA

Text Available in the Library?
Required Texts A Textbook Machine Design (R. S.Khurmi & G. K. Gupta). Yes
Recommended Texts Mechanical Engineering Design (Shigley). Yes
Websites
Grading Scheme
Gila Al g
Group Grade sl Marks % Definition
A - Excellent Dbl 90 - 100 Outstanding Performance
B - Very Good las s 80 -89 Above average with some errors
Suc(:g(e)s_s lGOB(;uD C - Good SRS 70-79 Sound work with notable errors
D - Satisfactory Lo sia 60 - 69 Fair but with major shortcomings
E - Sufficient s 50 - 59 Work meets minimum criteria
Fail Group FX - Fail (Aadleall a8) (45-49) More work required but credit awarded
(0-49) F — Fail ! (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.
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Module Information
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Module Title Mechanical Engineering Design-Fundamentals Module Delivery
Module Type Support (S) Theory
Module Code ATU13056 ::Z(;ture
ECTS Credits 4 O Tutorial
O Practical
SWL (hr/sem) 100 O Seminar
Module Level 3 Semester of Delivery 5
Administering Department 3 College 1
Module Leader Mohammed Abdulridha Abbas e-mail mohd.a.abbas@atu.edu.iq
Module Leader’s Acad. Title Senior lecturer Module Leader’s Qualification Ph.D.
Module Tutor e-mail
Peer Reviewer Name e-mail
‘:’)‘zf:“ﬁc SRS POk 14/07/2025 Version Number 1.0
Relation with other Modules
A1 Al all 3l sall ae 28|
Prerequisite module Semester
Co-Requisites module Semester

Module Aims, Learning Outcomes and Indicative Contents
A5 Y il sinall g alail) il g Al jall sakall Calaad

1. Presenting an overview of the type of stresses applied as simple principles.
o 2. Studying the combined stresses principle and the failure theories.
Module Objectives 3. Showing the stress concentration and theories of fatigue.
Jau) Al salall alaal 4. Covering the significant joints methods.
5. Learning the fundamentals of designing and analyzing machine parts based on
CAE principles.
Module Learning 1. Enabling the student to have the fundamentals of machine design.
Outcomes 2. Enlarging the concepts of machine design depending on the skills of students in
. ) . mechanics of materials and static principles.
) Bl o] Sl 2 3. Building a good bases to use the tools of analysis relying on CAE.
Indicative Contents | The indicative contents of this subject are:




agala LY il i)

Part (A) Simple stresses:
Simple stresses. (2 hrs)

Part (B) Torsional and bending stresses, combined stresses:

Torsional Shear Stress, Shafts in Series and Parallel, Bending Stress in Straight
Beams, Bending Stress in Curved Beams, Principal Stresses and Principal Planes,
Determination of Principal Stresses for a Member Subjected to Biaxial Stress,
Application of Principal Stresses in Designing Machine Members, Theories of Failure
under Static Load, Maximum Principal or Normal Stress Theory (Rankine’s Theory),
Maximum Shear Stress Theory (Guest’s or Tresca’s Theory), Maximum Principal
Strain Theory (Saint Venant’s Theory), Maximum Strain Energy Theory (Haigh’s
Theory), Maximum Distortion Energy Theory (Hencky and Von Mises Theory),
Eccentric Loading—Direct and Bending Stresses Combined, Shear Stresses in Beams.
(8 hrs)

Part (C) Pressure vessels:

Classification of Pressure Vessels, Stresses in a Thin Cylindrical Shell due to an
Internal Pressure, Circumferential or Hoop Stress, Longitudinal Stress, Change in
Dimensions of a Thin Cylindrical Shell due to an Internal Pressure, Thin Spherical
Shells Subjected to an Internal Pressure, Change in Dimensions of a Thin Spherical
Shell due to an Internal Pressure, Thick Cylindrical Shell Subjected to an Internal
Pressure, Compound Cylindrical Shells, Stresses in Compound Cylindrical Shells,
Cylinder Heads and Cover Plates. (6 hrs)

Part (D) Fatigue theories:

Completely Reversed or Cyclic Stresses, Fatigue and Endurance Limit, Effect of
Loading on Endurance Limit—Load Factor, Effect of Surface Finish on Endurance
Limit—Surface Finish Factor, Effect of Size on Endurance Limit—Size Factor,
Relation Between Endurance Limit and Ultimate Tensile Strength, Factor of Safety for
Fatigue Loading, Stress Concentration, Theoretical or Form Stress Concentration
Factor, Stress Concentration due to Holes and Notches, Factors to be Considered
while Designing Machine Parts to Avoid Fatigue Failure, Stress Concentration Factor
for Various Machine Members, Fatigue Stress Concentration Factor, Notch
Sensitivity, Combined Steady and Variable Stresses, Gerber Method for Combination
of Stresses, Goodman Method for Combination of Stresses, Soderberg Method for
Combination of Stresses. (8 hrs)

Part (E) Pipes and Pipes joint design:

Stresses in Pipes, Design of Pipes, Pipe Joints, Standard Pipe Flanges for Steam,
Hydraulic Pipe Joint for High Pressures, Design of Circular Flanged Pipe Joint,
Design of Oval Flanged Pipe Joint, Design of Square Flanged Pipe Joint. (8 hrs)

Part (F) Riveted joint design:

Methods of Riveting, Material of Rivets, Essential Qualities of a Rivet, Manufacture
of Rivets, Types of Rivet Heads, Types of Riveted Joints, Lap Joint, Butt Joint,
Important Terms Used in Riveted Joints, Caulking and Fullering, Failures of a Riveted
Joint, Strength of a Riveted Joint, Efficiency of a Riveted Joint, Design of Boiler
Joints, Assumptions in Designing Boiler Joints, Design of Longitudinal Butt Joint for
a Boiler, Design of Circumferential Lap Joint for a Boiler, Recommended Joints for
Pressure Vessels, Riveted Joint for Structural, Use—Joints of Uniform Strength
(Lozenge Joint), Eccentric Loaded Riveted Joint.. (8 hrs)

Part (G) Welded joint design:

Types of welded joint, Strength of transverse fillet welded joints, Strength of parallel
fillet welded joints, Special cases of fillet welded joints, Strength of butt joints,
Stresses for welded joints. (4 hrs)




Part (H) Screwed joint design:

Important Terms used in Screw Threads, Forms of Screw Threads, Location of
Screwed Joints, Common Types of Screw Fastenings, Locking Devices, Designation
of Screw Threads, Standard Dimensions of Screw Threads, Stresses in Screwed
Fastening due to Static Loading, Initial Stresses due to Screwing Up Forces, Stresses
due to External Forces, Stress due to Combined Forces, Design of Cylinder Covers,
Boiler Stays, Bolts of Uniform Strength, Design of a Nut, Bolted Joints under
Eccentric Loading, Eccentric Load Acting Parallel to the Axis of Bolts, Eccentric
Load Acting Perpendicular to the Axis of Bolts, Eccentric Load on a Bracket with
Circular Base, Eccentric Load Acting in the Plane Containing the Bolts. (8 hrs)

Part (1) Keys and coupling:

Types of Keys, Sunk Keys, Saddle Keys, Tangent Keys, Round Keys, Splines, Forces
acting on a Sunk Key, Strength of a Sunk Key, Effect of Keyways, Shaft Couplings,
Requirements of a Good Shaft Coupling, Types of Shaft Couplings, Sleeve or Muff
Coupling, Clamp or Compression Coupling, Flange Coupling, Design of Flange
Coupling, Flexible Coupling, Bushed Pin Flexible Coupling, Oldham Coupling,
Universal Coupling. (8 hrs)

Learning and Teaching Strategies

asbail 5 alal) ilasi) il

Strategies

The design procedures are considered a peak of scientific and professional for
aeronautical engineers. It collected internal and external effects applied to mechanical
systems besides the influential material selection. Hence, the major strategy employed
is to enable and encourage the students to pick the right way toward any systematic
mechanical design depending on the principles studied. Therefore, this strategy blends
among the design principles and CAE technigues using SOLIDWORKS simulation to
create an un-boring education environment.

Student Workload (SWL)

Structured SWL (h/sem) 63 Structured SWL (h/w) 7
Juaaill V& Ul daiil) a5 Jas) L sand (lUall datial) a5l Jasl
Unstructured SWL (h/sem) 37 Unstructured SWL (h/w) 5
daail) Joa Cllall aliidl) ye ol all Jaal) Lo sasl calldall alsiiall el 5ol Jaall

Total SWL (h/sem)
sl JDA QL SN a5l Jaal)

100

Module Evaluation
A ol Balal) s

Formative Assignments/HW

assessment Projects / Lab.

. . Relevant Learning
Time/Number | Weight (Marks) | Week Due
Outcome
Quizzes 2 20% (20) 6 and 14
2 10% (10) Continues
5 10% (10) Continues
Report 1 5% (5) Continues




Summative | Midterm Exam 3hr 10% (10) 7

assessment Final Exam 3hr 50% (50) 16

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
Lg)la.d\ = Y GL@.’LA\

Material Covered

Week 1 Simple stresses, bending and torsional concept.

Week 2 | combined stresses (Principal Stresses), failure theories.

Week 3 | curved beam concept.

Week 4 | Eccentric loading.

Week 5 | ghear stresses in beams.

Week 6 | pressure vessels.

Week 7 | Mid Exam, Stresses concentration.

Week 8 | Fatigue theories.

Week 9 | Pipes design.

Week 10 | Pipes joint design.

Week 11 | Riveted joint design.

Week 12 | Welded joint design.

Week 13 | Screwed joint design.

Week 14 | Keys and coupling.

Week 15 | Final Exam

Delivery Plan (Weekly Lab. Syllabus)
DAl e g ~lgiall

Material Covered

Week 1 | solidwork tool design: fundamentals drawing.

Week 2 Solidwork tool design and Excel program: verification of simple stresses.

Week 3 | solidwork tool design and Excel program: verification of combined stresses.

Week 4 Solidwork tool design and Excel program: verification of Rankin, Tresca, and VVon-Mises.

Week 5 Solidwork tool design and Excel program: verification of curved beam.

Week 6 | solidwork tool design and Excel program: BMD and SFD.

Week 7 Solidwork tool design and Excel program: pressure Vessels Drawing and test.

Week 8 Solidwork tool design and Excel program: stresses concentration.

Week 9 Solidwork tool design and Excel program: fatigue verification.

Week 10 | solidwork tool design and Excel program: pipes verification.




Week 11 | solidwork tool design and Excel program: pipes joint drawing.

Week 12 | solidwork tool design and Excel program: riveted and bolts joint drawing.

Week 13 | solidwork tool design and Excel program: welding verification.

Week 14 | solidwork tool design and Excel program: key and coupling drawing.

Week 15 | Final practical exam

Learning and Teaching Resources
U"“.'?Jﬂ‘ﬁ ela.\]\ _)JLA.A

Text Available in the Library?
Required Texts A Textbook Machine Design (R. S.Khurmi & G. K. Gupta). Yes
Recommended ) o ) )
Texts Mechanical Engineering Design (Shigley). Yes
Websites
Grading Scheme
Group Grade pl) Marks % Definition
A - Excellent Dl 90 - 100 Outstanding Performance
B - Very Good lax s 80 -89 Above average with some errors
Suc(:ggs:s E)BC)JUp C - Good A 70-79 Sound work with notable errors
D - Satisfactory L gl 60 - 69 Fair but with major shortcomings
E - Sufficient J s 50 -59 Work meets minimum criteria
Fail Group FX — Fail (Aallaall 28) il (45-49) More work required but credit awarded
(0-49) F — Fail ) (0-44) Considerable amount of work required

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




MODULE DESCRIPTION FORM

duwy 1 Baledl Cano g 73900

Module Information
duwhyl B3l Ologlan

Module Title Mechanics of Materials Module Delivery
Module Type Support learning activities Theory
Module Code ATU13058 IL.:;ture
ECTS Credits 3 O Tutorial

[ Practical
SWL (hr/sem) 75 O Seminar
Module Level 3 Semester of Delivery 5
Administering Department 3 College 1
Module Leader Hayder Hashim Khaleel e-mail hayderhashim@atu.edu.iq
Module Leader’s Acad. Title Assistant Professor Module Leader’s Qualification Ph.D
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval 01/02/2024 Version Number 1.0

Date

Relation with other Modules

&3 Ayl ol gall ao A5

Prerequisite module

None

Semester

Co-requisites module

None

Semester

Module Aims, Learning Outcomes and Indicative Contents
LaliyYl lgizally phatll gL g Ayl B3l LIl

Module Objectives
Gyl Baladl CBlua]

In this course, the student will be able to understand the basic meaning of different
types of combined stresses and strains. The student will learn the equations and

formulas necessary to analyze the combined stresses in engineering structures and
also will be able to draw the Mohr circle which can make the student more familiar




with engineering problems

Module Learning
Outcomes

Bolel) @laidl Ol y3en
)yl

Learn the different types of combined engineering stresses and strains
Learn to draw Mobhr circle for stress and strain

Deal with various types of torsion stress

Learn how to analyze rosettes strain gauge

vk wN e

Define the elastic failure theories

Indicative Contents
dolin Y wlgisad!

Indicative content includes the following.

Part A — Combined stress and strain

Combined Engineering stresses and strains, mohr circle. [20 hrs]

Part B —Torsional stresses (20hrs)

Part C- Elastic failure theories analysis (10hrs).

Part C- Short columns [5 hrs]

Part D- Euler equation for short columns [10hrs]

Part E-Rosettes stain gauges [10hrs]

Learning and Teaching Strategies

oty el ol

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)
le gl 10 J Dguumma CIUall (gl Jozel
Structured SWL (h/sem) 18 Struct‘ured SWL (h/w) .
Jaddl s CIlall el (gwlh ! Jozsl e gl IUall elatiadl (bl Josxd|
Unstructured SWL (h/sem) 27 Unstructured SWL (h/w) 6




Bt I35 CIall @laziall & guhll Jodl

b granl LUl plaiall e gyl ol

Total SWL (h/sem)
i)l I35 el SI1 gl Jassll

75

Module Evaluation

Ayl 8oL (s

Relevant Learning
Time/Number Weight (Marks) Week Due
Outcome
Quizzes 2 10% (10) 5and 10 LO #3, #4 and #9, #10
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 All
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
szia.J\ L";-W)}\ EL@J-AJ‘
Material Covered
Torsion of Circular Shaft
-Study the pure torsion for solid and
Week 1-3 hollow circular shafts
-Study the stress induced due to torsion
-Study the angular deformation induced due to torsion
Stress Transformation
- Plane stress Transformation
el A2 ane stress Transformatio
- General Equation of Plane stress Transformation
Mohr’s Circle for stress
-Graphical representation of stress at a
Week 6-7 | point using Mohr’s circle
-Systematic procedure of graphical representation of stresses at a point using Mohr’s
circle
Week 8-9 | Strain Transformation




- Plane strain Transformation

- General Equation of Plane strain Transformation

Week 10 Mohr Circle for strain transformation
Week11 Strain Rosettes
Week 12-13 | Theories of Failure
Short Columns
-Study the stress induced in Short
Week 14-15 | columns
-Euler equation
Delivery Plan (Weekly Lab. Syllabus)
Material Covered
Week 1-2 | Tension Test
Week 3-4 Compression Test
Week 5-6 Hardness Test
Week 6-7 Impact Test
Week 8-9 Bending Test
Week 10-11 | Heat Treatment
Week 12-13 | Torsion Test
Week 14-15 | Fatigue Test

Learning and Teaching Resources
u‘e)u\ﬂ\g ‘oh;d\)bl,sm

Text Available in the Library?
Required Texts Mechanics of Materials R.C Hibbler Yes
Recommended
Mechanics of Materials EJ Hearn No
Texts
Websites
Grading Scheme
Ol gl Jaaseo
Group Grade il Marks % Definition
Success Group | A -Excellent Sl 90 - 100 Outstanding Performance
(50 - 100) B - Very Good RESNVES 80 - 89 Above average with some errors




C - Good BVES 70-79 Sound work with notable errors

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

E - Sufficient Jgado 50-59 Work meets minimum criteria
Fail Group FX - Fail (A leodl W8) Csly | (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.




MODULE DESCRIPTION FORM
duwy 1 Baledl Cano g 73900

Module Information
duwhyl B3l Ologlan

Module Title Aircraft Engines Module Delivery
Module Type Basic learning activities Theory
[ Lecture
Module Code ATU13055
O Lab
ECTS Credits 4 [ Tutorial
Practical
SWL (hr/sem) 100 O Seminar
Module Level 3 Semester of Delivery 5
Administering Department Type Dept. Code College Type College Code
Module Leader Noor H. Dhahir Al-Fatlawi e-mail Coj.nor@atu.edu.iq
Module Leader’s Acad. Title Asst. Professor Module Leader’s Qualification Ph. D.
Module Tutor
Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval 01/02/2024 Version Number 1.0
Date
Relation with other Modules
3! Ayl Sl gall ao A8l
Prerequisite module None Semester
Co-requisites module Semester

Module Aims, Learning Outcomes and Indicative Contents
LolinY Gbgizally pladll glEg dushylll 55k Sl

Module Objectives
Gyl Boladl LBl 1. Gain knowledge about the basic concepts of all aircraft engines types.

2. To understand and knowledge of the fundamentals and performance and




construction of aircraft piston engines.

3. This course is introduction subject for piston engine fuel systems, starting
and ignition systems, exhaust and cooling systems, lubrication systems.

4. To understand and knowledge of the fundamentals and performance and
construction of aircraft propeller engines.

5. To develop deriving and problem solving skills of thrust force for the jet and
propeller engines and knowledge the factors affecting on it.

6. To develop problem solving skills and understanding of aircraft engines
performance parameters.

7. To develop the skill of troubleshoot for an aircraft engine mechanic.
Important: Write at least 6 Learning Outcomes, better to be equal to the
number of study weeks.

1. Recognize the classifications of aircrafts and propulsion systems.

2. List the types of propulsion systems.
Recognize the difference between air breathing and non-air breathing
engines.

Module Learning 4. Recognize the difference between the shaft base engines (piston or
Outcomes propeller) and the reaction engines.
5. Identify the type of jet engine: turbine-based or ram-based (Athodyd).
Allh ‘“’w‘” eyt 6. ldentify the basic parts in construction of each type of aircraft engines.
Apshyl 7. Understand how thrust force is generated in the different types of aircraft

engines and how it is calculated.

8. Describe the advantages and applications the type of bypass engines.

9. Summarize the factors affecting on the thrust force.

10. Describe and calculation the engine performance parameters.

11. Identify the function and component of engine systems: (fuel system, starting

and ignition systems, exhaust and cooling systems, lubrication system)

Indicative Contents
Aol Y wlgisad!

Indicative content includes the following:

Part A -

Part B —

Classifications of Propulsion Systems
External Combustion
Internal Combustion engines (Shaft engines)
e Aero piston engines
e Wankel engines
e Turbo shaft (Helicopter Engines)
e Turbo propeller bypass engines
e Propfan bypass engines
Internal Combustion engines (Reaction engines)
e Turbine-based engines
e Athodyd or ram-based engines
Other Power Sources

Fundamentals and applied of thrust force
Thrust Force




- Factors Affecting Thrust

Part C — Engine Performance Parameters
- Engine Efficiencies
- Takeoff Thrust
- Specific Fuel Consumption
- Aircraft Range
- Range Factor

Learning and Teaching Strategies

osbazlly @lazdl ol el

The primary strategy adopted for delivering this module is to encourage students’
participation in exercises, while refining and expanding their critical thinking skills.

Strategies 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)
L6 gaol 10 gaummn Clall gulyall Jaonl!

Structured SWL (h/sem) sg Struct;ured SWL (h/w) 3

Jradll I CIUall elaiall (gulydl ol e guael Clall @lasiall (gulyldl Jozdd!

Unstructured SWL (h/sem) 4 Unstructured SWL (h/w) 3

drad)l I LIl elasiall e (gubyldl Jooel b gl Ul platiall e gulyldl Josell

Total SWL (h/sem)

duad)l I Il L”;&Jl @bl ol 100

Module Evaluation

Time/Number | Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment | Projects / lap. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative | Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment | Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)




Delivery Plan (Weekly Syllabus)

Material Covered

Week 1 | Introduction to most aircraft types and Classifications of Propulsion Systems

Week 2 | External Combustion engines

Week 3 | Internal Combustion engines (Shaft engines): Aero piston engines, Wankel engines

Week 4 | Internal Combustion engines (Shaft engines): Aerodynamics and Thermodynamics of Reciprocating ICE

Internal Combustion engines (Shaft engines): Turbo propeller bypass engines, Propfan bypass engines,
Week 5
Turboshaft (Helicopter) engines

Internal Combustion engines (Reaction engines) without gas generator: Athodyd or ram-based engines
Week 6
(ramjet, scramjet, pulsejet)

Week 7 | Internal Combustion engines (Reaction engines) with gas generator: Turbine-based engines

Week 8 | Other Power Sources

Week 9 | Fundamentals and derive of the thrust force

Week 10 | The applied of the thrust force (Turbojet, ramjet, scramjet, turboramjet) engine

Week 11 | The applied of the thrust force (Turbofan, propfan, turboprop, turboshaft) engines

Week 12 | Factors Affecting Thrust

Week 13 | Engine Performance Parameters: Engine Efficiencies

Week 14 | Engine Performance Parameters: Takeoff Thrust

Week 15 | Engine Performance Parameters: (Aircraft Range, Range Factor)

Week 16 | Preparatory week before the final Exam

Delivery Plan (Weekly workshop Syllabus)
a.w)}U uc}wy\ CL@-&AJ‘

Material Covered

Week 5 Workshop 1: Turboprop engine (Intake, Compressor, Combustion chamber, Turbine, Propeller)

Workshop 2: Turboshaft (Helicopter engine) (Intake, Compressor, Combustion chamber, Turbine,
Week 6
Rotor)

Workshop 3: Turbofan, Turbojet engine (Intake, Fan, Compressor, Combustion chamber, Turbine,
Week 7
Afterburner)

Week 8 Workshop 4: Fuel system

Week 9 Workshop 5: Lubrication system

Week 10 | Workshop 6: Starting and ignition systems

Week 11 | Workshop 7: Exhaust and cooling systems




Week 12

Workshop 8: Ground power unit APU

wy.ﬁb M‘)Qw

Learning and Teaching Resources

Text

Available in the Library?

Aircraft Propulsion and Gas Turbine Engines (Ahmed F. El-

Required Texts Yes
Sayed).
Recommended Fundamentals of Aircraft and Rocket Propulsion (Ahmed F.
Texts El-Sayed). No
. - http://part66.blogspot.com/2012/05/module-5-digital-techniques-electronic.html#
Websites - https://www.aviationonline.co.uk/part66Syllabus.htm
Grading Scheme
Ol alaso
Group Grade akaxd| Marks % | Definition
A - Excellent kel 90 - 100 Outstanding Performance
B - Very Good BEevE 80 -89 Above average with some errors
Success Group -
(50 - 100) C - Good NVes 70-79 Sound work with notable errors
D - Satisfactory osgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX - Fail (A laadl 08) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail el (0-44) Considerable amount of work required

Note: Marks with Decimal places above or below 0.5 will be rounded to the nearest 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.



http://part66.blogspot.com/2012/05/module-5-digital-techniques-electronic.html

