MODULE DESCRIPTION FORM
W\JJ‘ 2aLall LJ.».AJ CJ}AJ

Module Information
Zaual 5l 52Lal) Cile slas

Module Title Computer Programming I Module Delivery
Module Type Basic learning activities X Theory
X Lecture
Module Code UOM103
X Lab
ECTS Credits 4 U Tutorial
X Practical
SWL (hr/sem) 100 [0 Seminar
Module Level 1 Semester of Delivery 1
Administering Department Type Dept. Code College Type College Code
Module Leader Zahraa Ghanim Younis Al-alaf e-mail E-mail; zahraaalmajidi@uomosul.edu.iq
Module Leader’s Acad. Title Ass. Lecturer Module Leader’s Qualification M.Sc.
Module Tutor Name: e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific C ittee A |
clentific tommittee Approva 25/09/2024 Version Number 1.0
Date
Relation with other Modules
AV Al 5all ) sall e A8Da])
Prerequisite module None Semester
Co-requisites module None Semester
Module Aims, Learning Outcomes and Indicative Contents
40L5 Y1 il ginall g alail) il g A al) salall Calaa]
Module Objectives ) ) . ) . ,
Teaching the student to recognize the basic rules for dealing with and managing
Al Hall 3kl Calaaf the computer to help him achieve Projects, print matters, prepare statistics and

graphs, create presentations, design engineering graphics, and more.




Module Learning
Outcomes

ol Hall 3alall aladl) s j3a

A- Cognitive goals

1. Thestudent's comprehension of the material is the ability to analyze and apply
what he learned practically on the computer

2. That the evaluation is done by presenting the material to the students in the
laboratory and then applying what they learned from them

3. Software knowledge
Knowledge of programs creating presentations

5. Knowledge of applied software
B- The soft skills objectives of the course

1. Turn on the computer

2. Learn the skill of editing, word processing and typing using Microsoft Word
3. Learn the skill of making and creating tables, curves and statistics in Microsoft
Excel

4. Learn the skill of making presentations with Microsoft PowerPoint.

Indicative Contents

ala LY ey giaall

Indicative content includes the following.

Computer education and Microsoft Office programs can include several different
topics. Here is some basic how-to content that computer education and the Microsoft
Office suite can cover:

Computer basics:

Computer concept and its basic parts.

Operating system and user interface.

Learn about the keyboard and mouse and how to control them.
Take advantage of system files and folders.

Microsoft Word: [10hr]

Create and format documents.

Insert and format text, images, tables, and graphics.
Use styles, headings, and lists.

Add margins, numbering, and undo.

Prepare printing and shared documents.

Microsoft Excel: [10hr]

Create and format spreadsheets.

Entering data and doing simple calculations.

Create formulas and functions for complex calculations.
Use graphs and charts to visualize data.

Analyzing data and creating dynamic tables.

Microsoft PowerPoint:

Create presentations. [10hr]




Formatting slides and adding text, images and graphics.
Use effects and transitions between slides.
Add audio and video to presentations.

Make presentations and control slideshows.

Learning and Teaching Strategies

adal) g alal) il i

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

Strategies and expanding their critical thinking skills. This will be achieved through classes,

interactive tutorials and by considering types of simple experiments involving some
sampling activities that are interesting to the students.

Student Workload (SWL)

e ol 10 1 ( gruna alllall sl jall Jaal

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

100 7
Juadl) P& Ul el ol Al Jaal) Lo sal calldall adtiall sl 5l Jaall
Unstructured SWL (h/sem) Unstructured SWL (h/w)

50 6
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Total SWL (h/sem)
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200

Module Evaluation

Z\Tp.n\‘)ﬂ\ 3alall ?"5‘33

Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
R Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Tutorial 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 | fina| Exam 3hr 50% (50) 16 Al




Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

bl e pul) el

Material Covered

Week 1 Word software environment ,Basics of using Word

Week 2 Organizing, formatting and page settings

Week 3 Create and coordinate tables and insert pictures & charts
Week 4 Formatting tables and inserting pictures

Week 5 References & Mailings

Week 6 Complement the inclusion of graphics and spell checking
Week 7 Excel environment ,Basics of using Excel

Week 8 Mid-term Exam + Organizing worksheets and using formulas
Week 9 PowerPoint environment ,Basics of using PowerPoint

Week 10 | Draw shapes and insert commands, slides, pictures, and videos
Week 11 | Transition effects and motion

Week 12 | Excel software environment ,Basics of using Excel

Week 13 | Organizing, Tab insert &formatting and page settings

Week 14 | Excel functions

Week 15 | Charts in Excel

Week 16 | Preparatory week before the final Exam




Learning and Teaching Resources

WJﬂ‘J e&a_ﬂ\ _).JL;AA

Text Available in the Library?

Required Texts

1- Bernard V. Liengme /AGuide to Microsoft excel
2013 for scientists and engineers
2- Computer basics and office applications (Part 1) Yes

3- a.m.d. Ziyad Muhammad Abboud, Prof. Dr. Ghassan

HamidDaivA iy dfith Arfi\rekdyirltalss Sy Naioads M.

Bilal Kamal Ahmed“(.20‘1‘4—2015)
x.l(‘ o Y

WA DA (|
S @

Recommended
No
Texts al Covered
i#e Word program
—ttps7/schotargoogte.com/schhp P ht=ar -
Co ; ination and page settings
https://www.researchgate net/
Computer application for Create , coordinate tables and insert pictures
https://orcid.org/
formatting tables and inserting pictures
Websites

https://libgen.is/

References & Mailings

Conhybt@sidw wiw isbnisash @Bg rashiy cirdeESn AR UGB 3% D8%A7%D8%B3%D9%8A%D8%A7
%D8%AA-%D8%A7%D9%84%D8%AD%D8%A7%D8%B3%D9%88%D8%A8-

FOMPIERE SR R R R 63 7 94 IR RBY SR AR ERETR Do DS % A7%D8%AA%DI%S -

QoL o,

NOQOLATOLN e W. NiVAuVaTsValudsVAnVal QD
Uo/7/0R7 70U37004 70037003 70U37000

Mid“term Exam

Week 9 Lab 9: Computer application draw shapes and insert commands, slides, pictures, and videos

Week 10 | Lab 10: Computer application of transition effects and motion

Week 11 Lab 11: Computer application basics of using the excel program

Week 12 | Lab 12: Computer application for organizing worksheets and using formulas

Week 13 | Lab 13: Computer application for Excel Organizing, Tab insert &formatting and page settings

Week 14 | Lab 14: Computer application for Excel functions

Week 15 | Lab 15: Computer application for Excel charts




Grading Scheme

Group Grade il Marks % | Definition

A - Excellent bl 90-100 Outstanding Performance

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

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

D - Satisfactory dos sia 60 - 69 Fair but with major shortcomings

E - Sufficient Jsde 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aadbeall 28) ol | (45-49) More work required but credit awarded
(0-49) F - Fail 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
A Al Balal) s glaa

Module Title Engineering Drawing | Module Delivery
Module Type Basic learning activities X Theory

X Lecture

PRE105

Module Code 1 Lab
ECTS Credits | 6 [ Tutorial

X Practical
SWL (hr/sem) 150 1 Seminar
Module Level 1 Semester of Delivery 1
Administering Department Type Dept. Code College Type College Code
Module Leader Zaid Salah Aldeen e-mail zeadsalahaldeen@uomosul.edu.ig
Module Leader’s Acad. Title Assistant lecturer Module Leader’s Qualification M.Sc.

E-mail zahraaalmajidi@uomosul.edu.ig
Module Tutor Zahraa Ghanim — Ghufran Faris e-mail
ghufranalrahhawi@uomosul.edu.iq
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval 25/09/2024 Version Number | 2.0
Date
Relation with other Modules
AV Al Hall 3 sall ae ALl

Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

ALY iy giaal) g aleil) il g Ayl al) Balal) Ciaa

1. the student teach basics of engineering drawing

Module Objectives |5 |earnthe engineering processes such as drawing the parallel and perpendicular

s ) BaLal) il

lines, bisection of angles.

Drawing geometric shapes.

Draw the cycle and arc with different tangent.
Application the scale on the all objects.
Setting the dimensions

oukWw

7




7. Conclusion the orthographic projection in the third angle.

8. three- dimension drawing using isometric method
Module Learning 1. The student will be able on understand the concepts of basic engineering drawing
with create and draw different geometric shapes with any arcs.
Outcomes . ) )
2. Deal with any scale in the sit
3. Read the maps and dimensions in the sites.
4. Toimagine any solid and hollow something with the possibility of drawing it.
5. Converting 3- dimensional shapes into 2- dimensional with different view (top

dalall alail) il Aa
Al Al

view, front view and side view)

Indicative Contents

a:aéw J\J‘ QQJIAA.“

Indicative content includes the following.
Introduction to engineering drawing

Engineering drawings specify the requirements of a component or assembly which can
be complicated. Standards provide rules for their specification and interpretation.
Standardization also aids internationalization, because people from different countries
who speak different languages can read the same engineering drawing, and interpret
it the same way. [4 hrs.]

Drawing of letters and type of line and pens

Lettering in Engineering drawing is the process of writing titles, subtitles, symbols,
dimension value, notes, and other elements on a drawing. Lettering is used to specify
details of an object on a drawing. The lettering in engineering drawing holds a very
important factor which determines the quality of an engineering drawing. All the
information about an element on a drawing is always indicated the form of lettering

A variety of line styles graphically represent physical objects. Types of lines include
the following:( visible, hidden, center, cutting plane). [4 hrs.]

Planning of sheet and millimeters units

Before the starting engineering drawing should plan how going to make best use of the
space, divide the sheet on tittle area and work area. It is important to think about the
number of views drawing will have and how much space you will use of the paper

[4 hrs.]

Engineering Processes

Use different method and different tools to draw the engineering processes such as
drawing the parallel and perpendicular lines, bisection of angles .

[4 hrs.]

Drawing of arcs

Before the drawing circle or arc must be determined the center point and radius, and
on the arc must be now the start end tangent and type of tangent to can be draw the
arc. [8 hrs.]




Geometric shapes (polygon and ellipse)

A polygon is a two-dimensional closed shape that is made by three or more line
segments. Thus, polygons can be categorized on the basis of different criteria which
are:(The number of sides, Angles, Measurement of sides and angles (Regular
Polygons))

Ellipse draw by two methods: four center method and ray method. [4 hrs.]

Drawing scale

Mean it change the size of object by multiplying each of the lengths by scale factor to
make it larger or smaller.

[4 hrs.]

Dimensions

This are set according the drawing laws to give indicated on the engineering drawing
to define the size characteristics such as length, height, breadth, diameter, radius,
angle, etc. [4 hrs.]

Projections

Conclusion the orthographic projection in the third angle method, and Converting 3-
dimensional shapes into 2- dimensional with different view (top view, front view and
side view). [12 hrs.]

Isometric drawing

Isometric drawing is particular drawing style where the angle between the X, Y and Z
axes are all 120, and there is no perspective. An Isometric drawing is pictorial
representation of on object in which all three dimension. [12 hrs.]

Learning and Teaching Strategies

aslail) g adadl) Cilians) il

Strategies

After explain in the lecture the concepts of basic rules drawing engineering in class the
student will able to solve some problems in the class with discuss the difficulties and
problems that faced him and then he solve other problems in the home thus, the
student becomes familiar with each topic separately. By the end of the semester the
student will be familiar with all the rules of engineering drawing and translating maps
for various engineering projection. Development the imagine for a solid and hollow




something with the possibility of drawing it, and Converting shapes from 3-
dimensional into 2- dimensional with different view.

Student Workload (SWL)

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

Jeandl) JMA Ul aliiall sl al) Jaal °3 Lo punsf Ul plaiall ol Jan :
Unstructured SWL (h/sem) Unstructured SWL (h/w)
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Total SWL (h/sem)
150

Juadll A llall SN il o) Jasl)

Module Evaluation

:\,3»:\)3]\ XA ("mj
) . Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome

Quizzes 2 10% (10) 6and 11 LO #1, #2 and #10, #11
et Assignments 1 5% (5) 12 LO #3, #4 and #6, #7
S Practical 1 15% (15) Continuous | All

Home work 1 15% (15) Continuous | All
TN TR Midterm Exam 2hr 15% (15) 8 LO #1 - #7
assessment Final Exam 3hr 40% (40) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

10
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Material Covered

Week 1 Introduction to engineering drawing, engineering drawing define and tools using
Week 2 Drawing of letters and type of line and pens
Week 3 Planning of sheet and millimeters units
Week 4 | pngineering Processes

Week 5 Drawing of arcs

Week 6 Drawing of arcs and exam

Week 7 | Geometric shapes (polygon and ellipse)
Week 8 Drawing scale Midterm Exam

Week 9 | pimensions

Week 10 Projections

Week 11 Projections and exam

Week 12 Projections

Week 13 | sometric

Week 14 | |sometric

Week 15 | sometric

Week 16 | Preparatory week before the final Exam

Learning and Teaching Resources

w:g)ﬂ\} (-Ja.\j\ JJLAA

Text

Available in the Library?

11




Required Texts Engineering draW|.n.g and graphic technology Handbook, Yes
Thoumas,14 th edition (2010).
Recommended
No
Texts
Websites https://books.google.iq/books/about/
Engineering_drawing_and_graphic_technolo.html?!d=mch-GSLgWKkC&redir_esc=y
Grading Scheme
Group Grade i) Marks % Definition
A - Excellent Dlial 90 - 100 Outstanding Performance
B - Very Good [AENRTEN 80-89 Above average with some errors
Success Group
C - Good RYEN 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory s gia 60 - 69 Fair but with major shortcomings
E - Sufficient e 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aadladl) 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.

12




MODULE DESCRIPTION FORM
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Module Information
Zaual 5l 52Lal) Cile slas

Module Title Engineering Mechanics | (Statics) Module Delivery
Module Type Basic learning activities X Theory
| X Lecture
Module Code PRE102 O Lab
ECTS Credits 8 X Tutorial
O Practical
SWL (hr/sem) 150 O Seminar
Module Level 1 Semester of Delivery 1
Administering Department Type Dept. Code College Type College Code
Module Leader Zaid Salah Aldeen e-mail zeadsalahaldeen@uomosul.edu.iq
Module Leader’s Acad. Title Assistant lecturer Module Leader’s Qualification M.Sc.
Module Tutor Name e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific C ittee A |
SIS0 AR AU 25/09/2024 Version Number | 1.0
Date
Relation with other Modules
AV Al Hall 3 sall ae ALl
Prerequisite module None Semester
Co-requisites module None Semester
Module Aims, Learning Outcomes and Indicative Contents
Ll Y Oy sinall g alail) il g Al jall salall Calaal
1. To develop problem solving skills and understanding of statics and
Module Objectives

Jau) all 3ol Calaal

applications physics theory through the application of techniques.
To understand forces, Moments and equilibrium system.

This course deals with the basic concept of Mechanical Engineering.
This is the basic subject for all statics and forces applications.

ik wnN

To understand concept of moment and forces problems.

13




Module Learning
Outcomes

ol Hall 3alall aladl) s j3a

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

Statics is a type of science that helps people design safe and strong structures, like
bridges and buildings. It's all about studying how things stay in place even when they
are not moving. This is important for engineers and physicists who want to understand
how materials react to different forces, like the ones that happen when an airplane
takes off or lands. By studying statics, people can make better things and improve
technology.

Indicative Contents

3ol Y1 iy giaall

Indicative content includes the following.

Newton's Theory

Statics is a type of science that helps people design safe and strong structures, like
bridges and buildings. It's all about studying how things stay in place even when they
are not moving. This is important for engineers and physicists who want to understand
how materials react to different forces, like the ones that happen when an airplane
takes off or lands. By studying statics, people can make better things and improve
technology. [15 hrs.]

Statics is a branch of mechanics that deals with the study of stationary objects and
systems under the action of external forces. In other words, statics is concerned with
the analysis of forces acting on objects that are not in motion. It is an essential subject
for engineers and physicists as it is the foundation for the study of mechanics, which is
the branch of physics that deals with the motion of objects. Statics is a crucial sub-topic
of mechanics and is essential in engineering and physics courses. [15 hrs.]

It deals with the study of forces acting on objects that are not moving. The primary
objectives of statics are to determine the forces acting on an object, the moments of
forces acting on an object, and the equilibrium conditions of an object. The study of
statics is essential for the design of structures, such as bridges, buildings, and
machines, to ensure that they are safe and reliable. [10 hrs.]

Revision problem classes [6 hrs.]

The study of statics is also important in understanding the behavior of materials under
different conditions. It helps engineers and physicists to understand how different
materials react to external forces and how they can be designed to withstand these
forces. For example, in aerospace engineering, the study of statics is essential in the
design of aircraft and spacecraft to ensure that they can withstand the forces of
takeoff, landing, and flight. In general, the study of statics is crucial for the
development of new technologies and the improvement of existing ones. [15 hrs.]

Learning and Teaching Strategies

aslal) g el Clias) i
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Strategies

sampling activities that are interesting to the students.

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

Student Workload (SWL)

e ol 10 1 ( gruna alllall sl all Jaal

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

100 7
Jaadl) A lall alatiall ol jall Jasl) bie sl Callall altiall o Hall Jaall
Unstructured SWL (h/sem) Unstructured SWL (h/w)

50 6
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Total SWL (h/sem)

Jadll A Qllall SN il jal) Jasl) 200
Module Evaluation
ol ) B3]
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 / Tutorial 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)

15
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Material Covered

Week1 | [ptroduction to engineering mechanics

Week2 | 5ocond Newton’s Law

Week3 | Forces and Resultant

Week4 | Forces and Resultant

Week 5 Moment

Week 6 Moment

Week 7 Moment of Couple

Week 8 Free body diagram

Week 9 Equilibrium

Week 10 | Equilibrium

Week 11 | centroid

Week 12 | centroid

Week 13 | Moment of Inertia

Week 14 | Moment of Inertia

Week 15 | Erictions

Week 16 | Preparatory week before the final Exam

Learning and Teaching Resources

wﬂ)ﬂ\} (-Ja.\j\ JJLAA

Text

Available in the Library?

Required Texts

Engineering Mechanics (Statics)
Hibbller 13" Edition

Meriam

Yes

16




Recommended
No
Texts
https://www.google.com/search?client=firefox-b-
d&qg=engineering+mechanics+statics&si=AMnBZoFs9uB3Z_GHFPC_zPRokU4h1kiG1kM_Tt6
Websites zs41M5kAusrUywelttS3dYXXzQp9eOwyyHZ8IpNIoWGPcATVDW7ntpdhPPVrc6JSu-
QXYEZXpC1KVRcv7g6vIXld3sYvWisKUoKjk&ictx=1&ved=2ahUKEwj18LevObH_ AhUfxglHHcJ
NDfMQnZMFegQIVRAC
Grading Scheme
Group Grade gl Marks % | Definition
A - Excellent bl 90-100 Outstanding Performance
B - Very Good [AENRTEN 80-89 Above average with some errors
Success Group
C - Good A 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory dos sia 60 - 69 Fair but with major shortcomings
E - Sufficient Jsde 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aadbeall 28) ol ;| (45-49) More work required but credit awarded
(0-49) F - Fail el (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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MODULE DESCRIPTION FORM
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Module Information
a1 B3!S loglas

Module Title English language Module Delivery
Module Type Core X Theory
| X Lecture
Module Code UoOM102 X Lab
ECTS Credits 2 [ Tutorial
1 Practical

SWL (hr/sem) 50 0 Seminar
Module Level 1 Semester of Delivery 1

Petroleum Reservoir . . .

. . . Petroleum and mining engineering

Administering Department Engineering College college

Department &
Module Leader Amira Rifae Hannawi e-mail amira.rifae@uomosul.edu.iq

Assist. Lecturer
Module Leader’s Acad. Title Module Leader’s Qualification M.Sc.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval

enti S 25/09/2024 Version Number | 1.0
Date
Relation with other Modules
31 Ayl Bl gall ao A83all

Prerequisite module None Semester
Co-requisites module None Semester

18




Module Aims, Learning Outcomes and Indicative Contents

LalinYl Olgizally phatll g5l g Ayl B3l Lol

6. toenable the learner to communicate effectively and appropriately in real

Module Objectives life situation.

. 7. to use English effectively for study purpose across the curriculum.

Aahll Balell SBluia 8. to develop interest in and appreciation of language

9. todevelop and integrate the use of the language skills i.e. Reading, Speaking
and Writing .

10. to revise and reinforce structure and grammar already learnt.

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

number of study weeks.

Module Learning

1. Define The ability to read English with understanding the student is able to
Outcomes

understand the total content

Identify the ability to understand English when it is spoken.
Promote the ability to write English correctly .

olel) @l Ol yen

Outline the correct usage of the grammatical items.
dw)yd|

vk W

Describing and Identify some concepts of petroleum and mining study to
enhance students’ lexicon of specific terms .
6. List students' weaknesses in an attempt to strengthen and overcome them

Indicative content includes the following.

Part A — Present tense

Simple present tens , the uses of simple present tense , present continuous tense,
present perfective tense, vocabularies . [15 hrs]

Part B — past tense

Indicative Contents

Simple past tens, the uses of simple past tense , past continuous tense, past perfective
tense, vocabularies . [15 hrs]

Zgal.ﬁg}l\ ol_ay:mJl
Part ¢ — future

Future forms, Hot verbs- take, put — Telephoning , Expressions of quantity. — 'export
and ex'port, Business expressions and numbers Modals and rel. [15hrs]

19




Learning and Teaching Strategies

oulatly el ol el

Strategies

The main strategy that will be adopted in delivering English language is to encourage
students’ participation in the exercises, discussion and use brainstorming by asking
many questions to keep in touch with the students . while at the same time refining
and expanding their critical thinking skills and give and receive feedback from the
students. 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£j+w| Vol O g g,JLL:.U L?A'DJJ\ L}A"”

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

dadll I35 CJUall alaiall gyl Jossll e gl CUal) laiiall gyl ool
Unstructured SWL (h/sem) Unstructured SWL (h/w)

i)l 3 CIlall elaziadl pe gslyldl Jozxd! e gueanl JUal) elaiiall s byl Joell

Total SWL (h/sem)

ol U35 Il S gyl Jazel

Module Evaluation

@ubﬂ‘ OJLAJ‘ (“**-"-’.... a3

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

Quizzes 2 10% (10) 5and 10 LO #3 #4and #6
Formative

Assignments 2 10% (10) 2and 12 LO #1 #2 and #5
assessment

Report 1 10% (10) 13 LO #1#2 and #4

20




TN TR Midterm Exam 2hr 10% (10) 7 All
assessment | ina) Exam 3hr 60% (60) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Sl (£ gl zlgiall
Material Covered

Week 1 Introduction - Simple present tens + vocabulary

Week 2 The uses of simple present tens + vocabulary

Week 3 present continuous tens + vocabulary

Week 4 Present perfective tense + vocabulary

Week 5 Present perfective continuous tense + vocabulary

Week 6 Examination

Week 7 Simple Past tense + vocabulary

Week 8 The uses of past tense + vocabulary

Week 9 Past continuous tense + vocabulary

Week 10 | Past perfect tense + vocabulary

Week 11 | Past perfective continuous tense + vocabulary

Week 12 | Future forms, Hot verbs- take, put — Telephoning + vocabulary

Week 13 | Expressions of quantity. — 'export and ex'port + vocabulary

Week 14 | Business expressions and numbers + vocabulary

Week 15 | Questions and negatives, - prefixes and antonyms, - Being polite +vocabulary

Week 16 | Preparatory week before the final Exam

21




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

wjdﬂ\j P.L:J.H‘).)L,a.n

Text

Available in the Library?

New-headway-plus-upper- intermediate-students-book.

Required Texts ) ] No
New-headway-plus-upperintermediate-students-workbook

Recommended Textbook and curriculums approved by the scientific

. . N . yes

Texts committee and academic accreditation committee .
Upper-Intermediate Fourth Edition | Headway Student's Site | Oxford University Press
(oup.com)

Websites

Tenses in Academic Writing | English for Uni | University of Adelaide
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Grading Scheme

Oyl alaseo

Group Grade gest:i] Marks % Definition

A - Excellent el 90 -100 Outstanding Performance

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

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

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

E - Sufficient Jgaio 50-59 Work meets minimum criteria
Fail Group FX - Fail (Alaadl uB8) Cly | (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
W\JJ‘ 2aLall LJ.».AJ CJ}AJ

Module Information
A Al Balal) s glaa

Principles of process engineering I
Module Title Module Delivery
Module Type C X Theory
Module Code PREI11 O Lecture
O Lab
ECTS Credits 7 XTutorial
O Practical

SWL (hr/sem) 175 1 Seminar
Module Level 1 Semester of Delivery 1
Administering Department PRE College PM

. . E-mail;
Module Leader Ahmad Abdulsalam Aabid e-mail ) )

ahmadchemical1991@uomosul.edu.iq
Module Leader’s Acad. Title lecturer Module Leader’s Qualification Ph.D.
Module Tutor Name: e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific C ittee A |
clentific tommittee Approva 01/06/2025 Version Number 1.0
Date
Relation with other Modules
AV Al Hall 3 sall ae ALl

Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

Ll Y Oy sinall g aleil) il g Al jall salall Calaal

Module Objectives

Jau) all 3aldl Calaal

This module provides the introduction to chemical engineering for first year
students. The material covered in the module will enable students to understand
the professional role of a chemical engineer. The module introduces students to
engineering problem solving approaches and applying fundamental principles to
develop pragmatic solutions for topics such as process scale up. The methods
applied are relevant tools used by chemical engineers in their day to day role. This
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module will also provide insights into the latest technology developments in the
field of chemical engineering.

Module Learning
Outcomes

A Hal) alall aladl) s jaa

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

1Perform calculations with different systems of units and apply concepts of
dimensional consistency;

2 Explain the various basic concepts used in chemical engineering and process
calculations;

3 Formulate and solve problems involving mass and energy balances;
4 Demonstrate how to use computers for solving process design problems;

5 Outline the various stages involved in undertaking engineering projects in the
chemical process industry;

6 Use key concepts of process simulation to solve an open-ended mass & energy
balance for a relatively complex process flow sheet.

7 Work efficiently and productively in small teams; and
8 Compose a properly formatted design report.

Indicative Contents

ala LY ey giaall

Indicative content includes the following.

Introduction to chemical engineering and the links to chemistry and other engineering
disciplines:
Modern chemical engineering: the paradigm shift

Professional obligations of chemical engineering: safety and professional behaviour
Elements and the Earth. Periodic Table.

Laws of chemical combination. Atoms, subatomic particles, isotopes and molecules.
Structure and bonding.

Physical and chemical properties of matter. Intensive and extensive properties.
Density and specific gravity.
Moles and stoichiometry and chemical reactions.

Kinetics, equilibrium, reaction engineering

Learning and Teaching Strategies

palatl) g aladl) laasd) il

Strategies

Concepts and methods will be introduced and demonstrated in lectures. Students will
build up their understanding and competence by applying the methods they have
learnt in tutorials. Timed assessment will be used at regular intervals to ascertain
students’ progress, provide feedback and extra support if needed.

Student Workload (SWL)

\.cj._u.u\ \OJQW%JMW\JJ\M\
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Structured SWL (h/sem) Structured SWL (h/w)

Jadll JA lUall alaitall ol jall Jeal)

bie sl Callall altiall o jall Ll

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

Suaill JN& Ul aliidll e asd yall Jaal

AO

Lo saal calldall alaiiall e sl 5ol Jaall

Total SWL (h/sem)

Jaaill J3a Gl IS ol 3l Jaal

175

Module Evaluation

das) Al 3alal) PRty
Time/Number | Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 2 20% (20) S5and 10 | LO #1, #2 and #10, #11
et Assignments 2 10% (10) 2 and 12 LO #3, #4 and #6, #7
assessment Seminar 1 05% (05) 9 All
Report 1 05% (05) 13 LO #5, #8 and #10
G Midterm Exam 2hr 10% (10) 15 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
@bl oo ) #leiall
Material Covered
Week 1 DIMENSIONS, UNITS, AND THEIR CONVERSION
Week 2 Dimensional Consistency (Homogeneity)
Week 3 MOLES, DENSITY, AND CONCENTRATION
Week 4 ITRODUCTION TO MATERIAL BALANCES
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Week 5

Steady-State and Unsteady-State Systems

Week 6 Accounting for Chemical Reactions in Material Balances

Week 7 THE CHEMICAL REACTION EQUATION AND STOICHIOMETRY
Week 8 MATERIAL BALANCES FOR PROCESSES INVOLVING REACTION
Week 9 Processes Involving Multiple Reactions

Week 10 | MATERIAL BALANCES FOR PROCESSES INVOLVING COMBUSTION
Week 11 | MATERIAL BALANCES FOR PROCESSES INVOLVING RECYCLE WITHOUT CHEMICAL REACTION
Week 12 Recycle with Chemical Reaction

Week 13 | MATERIAL BALANCES FOR PROCESSES INVOLVING BYPASS
Week 14 | MATERIAL BALANCES FOR PROCESSES INVOLVING PURGE

Week 15 | Midterm Exam

Week 16 | Final Exam
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Learning and Teaching Resources

WJﬂ‘J ?L':d\ _).JL;A.A

Text

Available in the Library?

1- e R.M. Felder, R.W. Rousseau, & L.G. Bullard, 2015,

Elementary Principles of Chemical Processes, 4th Edition,

Required Texts Yes
Wiley.
1. D. M. Himmelblau & J. B. Riggs, “Basic Principles and
Recommended
_— Calculations in Chemical Engineering”, Prentice-Hall, 8th No
exts
Edition, 2012.
Websites
Grading Scheme
Group Grade gl Marks % | Definition
A - Excellent Dlial 90 - 100 Outstanding Performance
B - Very Good [AENRYEN 80-89 Above average with some errors
Success Group
C - Good L 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory s gia 60 - 69 Fair but with major shortcomings
E - Sufficient Jssda 50 -59 Work meets minimum criteria
Fail Group FX - Fail (Aaedll 28) 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.
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MODULE DESCRIPTION FORM
‘\M\Jﬂ\ BJLAS\ LJ.».AJ CJ}AJ

Module Information
:\a.u\_)ﬂ\ PR\ QLA}SM

Module Title Mathematics I Module Delivery
Module Type Basic learning activities X Theory

X Lecture

PRE101

Module Code O Lab
ECTS Credits 6 X Tutorial

1 Practical
SWL (hr/sem) 150 [0 Seminar
Module Level 1 Semester of Delivery 1
Administering Department Type Dept. Code College Type College Code
Module Leader Ghufran Faris Abdullah alrahhawi e-mail ghufranalrahhawi@uomosul.edu.iq
Module Leader’s Acad. Title Ass. Lecturer Module Leader’s Qualification M.Sc.
Module Tutor e-mail E-mail
Peer Reviewer Name Name e-mail E-mail

ientifi . A |
Scientific Committee Approva Y/00/2020 Version Number y
Date
Relation with other Modules
AV Al Hall 3 sall ae ALl
Prerequisite module None Semester
Co-requisites module None Semester
Module Aims, Learning Outcomes and Indicative Contents
40L5 Y1 il ginall g alail) il g A al) salall Calaa]

Module Objectives The objective of the course is to present straight line, derivative, Limit, the

Jou) Al salddl Calaal

integral, application to definite integral, the matrix, application of matrix,
grammar method to solving linear system, hyperbolic Functions and derivatives
and Integrals of hyperbolic functions.

Module Learning

Outcomes

It is expected from the student who passes this module learn the following topics:

1. Straight line
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ol Hall 3alall aladl) s j3a

Derivative

Limit

Integral , application, and method of integral.
The Matrix and its operations

Application of matrix.

Hyperbolic Functions

No v s wnN

8. Derivatives and Integrals of hyperbolic functions.

Indicative Contents

3ol Y1 iy giaall

Indicative content includes the following.
1.Straight line

slope, types, equation of straight line. [4hrs.]
2. Derivative

derivative of various functions, chain rule, implicit deifferintion , applications
[12 hrs.]

3. Limit

Limit of different functions, Hopital’s rule [4hrs.]
4. The integral

definite and indefinite integrals. [4hrs.]

5. Application to definite integral

Area — Volumes — arc length. [16hrs.]

6. The Matrix

The Matrix and its operations, application of matrix, grammer method to solving
linear system. [Y - hrs.]

Learning and Teaching Strategies

aslal) g el Clias) i

Strategies

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

The usual theoretical presentation method using the writing board and depending on
the method (how and why) of the subject and according to the curriculum of the
subject.

Student Workload (SWL)
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e gl \DJquww\Jﬂ\dAﬂ\

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

63 4
Jeadl) VA lUall i) ol ) el Lo pondd Ul aliiall d ) Jasl
Unstructured SWL (h/sem) Unstructured SWL (h/w)

87 6

Suaill JN& Ul aliidll e asd yall Jaal

Lo sl Ul alaiiall je sl Hall sl

Total SWL (h/sem)

Juadll I LRl IS a3 Jaal)

150

Module Evaluation

Z\Tp.n\‘)ﬂ\ 3alall ?"5‘33

Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome
Quizzes 3 20% (20) 4,6 and 13 | LO #1,#2,#6 and #11
LO #2, #4
ERTE A e Assignments 8 10% (10) 2and 12 5,446,487 #11,#12.4#13
assessment and #15
Projects / Tutorial 1 10% (10) Continuous | All
Report
G Midterm Exam 2hr 10% (10) 10 LO #1 - #10
assessment ' gino) Exam 3hr 50% (50) 16 Al
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

bl e pul) el

Material Covered

Week 1 | Straight line: slope, types, equation of straight line

Weeks 2-4 | Derivative: derivative of various functions, chain rule, implicit deifferintion, applications

.(Quizl)

Week S | [ imit: Limit of different functions, Hopital’s rule
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Week 6 | The integral: definite and indefinite integrals. (Quiz 2)
Week 7-10 | Application to definite integral: Area — Volumes — arc length . (Mid Exam)
Weekl1l | The Matrix and its operations.
Week12 | The determenants and its applications — inverse matrix by cofactor.
Week13 | The determenants and its applications — inverse matrix by cofactor.
Week14 | The determenants and its applications — inverse matrix by cofactor.
Week15 | Grammer method to solving linear system. (Quiz3)
Week16 | preparatory week before the final Exam
Grading Scheme
Group Grade gl Marks % | Definition
A - Excellent bl 90 - 100 Outstanding Performance
B - Very Good [KENRIEN 80 -89 Above average with some errors
Success Group
C - Good L 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory b sia 60 - 69 Fair but with major shortcomings
E - Sufficient Jsde 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aaledll 28) i) ) | (45-49) More work required but credit awarded
(0-49) F - Fail l (0-44) Considerable amount of work required

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

rounding outlined above.
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MODULE DESCRIPTION FORM

Module Information
Zaual 5l 52Lal) Cile slas

Module Title Analytical Chemistry Module Delivery
Module Type Basic learning activities X Theory

X Lecture

PRE123

Module Code KLab
ECTS Credits 5 OTutorial

X Practical
SWL (hr/sem) 100 O Seminar
Module Level 1 Semester of Delivery 2
Administering Department Type Dept. Code College Type College Code
Module Leader Dr. Ligaa Majdal e-mail E-mail; l.ides.saaed@uomosul.edu.iq

Module Leader’s Acad. Title

Assistant Professor

Module Leader’s Qualification

PhD — Assistant
Professor

Dr. Semaa |. Khaleel

Module Tutor e-mail semaaibraheem@uomosul.edu.iq
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval 01/09/2024 Version Number 50
Date

Relation with other Modules

AV Ll yall 3l sall ae 28|

Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

40L5 Y1 il ginall g alail) il g A al) salall Calaa]

Module Objectives

Jau) all 3ol Calaal

This module aims to:
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Introduce the fundamental principles of analytical chemistry, including
gualitative and quantitative analysis techniques relevant to petroleum
systems.

Develop students’ proficiency in laboratory practices, including sample
preparation, titration, spectroscopy, and chromatographic analysis, with
emphasis on petroleum-based materials.

Apply analytical methods to petroleum engineering problems, such as crude
oil characterization, fuel quality testing, and contaminant identification.

Enhance students’ ability to interpret, evaluate, and report analytical data,
ensuring accuracy and reliability in industrial and environmental petroleum
applications.

Foster critical thinking and problem-solving skills through real-world case
studies and practical exercises relevant to refining, quality control, and
regulatory compliance.

Promote understanding of international standards and safety protocols in
chemical analysis within the petroleum industry.

Module Learning
Outcomes

Al oLl olal) il Sie

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

Explain the theoretical foundations of analytical chemistry techniques,
including volumetric, gravimetric, spectroscopic, and chromatographic
methods.

Identify and select appropriate analytical techniques for characterizing
petroleum samples, such as crude oil, fuels, and refinery products.

Perform standard laboratory procedures for chemical analysis with precision
and adherence to safety and quality standards.

Analyze and interpret experimental data to determine composition, purity,
and contaminants in petroleum-related materials.

Evaluate the reliability and limitations of analytical results, considering
sources of error and method validation.

Apply analytical results to solve engineering problems related to quality
control, process optimization, and environmental monitoring in petroleum
operations.

Communicate laboratory findings effectively, using technical reports and
standardized documentation formats used in the petroleum industry.

Indicative Contents

The module will cover the following key topics:
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e Role of analytical chemistry in upstream and downstream petroleum operations

o (Classification of analytical methods used in petroleum labs (qualitative vs.
quantitative)

e Chemical calculations for refinery analysis: concentration, ppm, molarity, and
stoichiometry

e Precision, accuracy, data validation, and sources of error in petroleum testing
e Volumetric analysis of petroleum products:

e Acid-base titrations for additives and neutralization number
e Redox titrations (e.g., oxidation stability, sulfur compound analysis)

o Gravimetric techniques for solid impurities in crude oil and refinery residues
o Spectroscopic analysis of petroleum samples:

e UV-Vis for fuel blending and dye concentration

e Atomic Absorption Spectroscopy (AAS) for metal detection in fuels

e Infrared (IR) for hydrocarbon functional group identification (e.g., aromatics,
paraffins)

e Chromatographic techniques in petroleum analysis:

¢ Gas Chromatography (GC) for hydrocarbon profiling and boiling point
distribution
e HPLC for additive, lubricants, and polymer content

e Trace and elemental analysis in petroleum:

e Sulfur, nitrogen, lead, and vanadium detection
e Techniques: XRF, ICP, and elemental analyzers

e Water and environmental testing:

¢ Oil-in-water content in effluents
e pH, COD, BOD for refinery wastewater monitoring

e Quality assurance and control in petroleum labs:

e ASTM, IP, and ISO standard testing procedures
e Calibration, validation, and reproducibility of results

o Industrial case studies and applications:

e Crude oil assay interpretation
o Fuel quality testing (diesel, gasoline, kerosene)
¢ Analytical troubleshooting in process units (e.g., desalting, hydroprocessing)

Learning and Teaching Strategies
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Deliver

Strategies

Learning and Teaching Strategies — Analytical Chemistry for Petroleum Engineering

Lectures with engineering context

core analytical chemistry concepts with direct applications to petroleum

processes, refining operations, and environmental monitoring.

Laboratory-based practical sessions
Reinforce theoretical knowledge through hands-on experiments involving
petroleum samples (e.g., titrations, spectroscopy, chromatography).

Case study analysis
Use real-world petroleum industry case studies (e.g., crude oil assay, fuel
contamination incidents) to develop problem-solving skills.

Group projects and collaborative tasks
Encourage teamwork through small-group investigations of analytical
challenges related to petroleum quality control or pollution monitoring.

Interactive discussions and Q&A sessions
Promote active learning through student-led discussions on current industry
standards (e.g., ASTM, I1SO) and analytical technologies.

Field visits and industrial observations
Offer exposure to petroleum laboratories or refineries (where applicable) to
observe industrial analytical practices in action.

Use of modern digital tools and simulations
Integrate software for chromatographic data analysis, spectral interpretation,
and virtual labs to enhance digital competency.

Student Workload (SWL)

Structured SWL (h/sem)

Jadll JA lUall alaiiall ol jall Jeal)

Structured SWL (h/w)
100 7
bie sl Callall altiall o jall Ll

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

50 6
Juadll A QlUall alatiall jee ol el Jaall Lo saal calldall alaiiall e ol 5ol Jaall
Total SWL (h/sem) 200
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Module Evaluation

Z\Tp.n\‘)ﬂ\ 3alall ?"5‘33

Relevant Learning

Time/Number | Weight (Marks) Week Due
Outcome

Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
R Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment [ p.oiacts / Tutorial 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)

Lﬁ)laﬂ\ ‘;c).p.uY\ Gl.@_'m]\
Material Covered
Week 1 Overview of Analytical Chemistry in Petroleum Engineering: Scope, Applications, and Industry
Relevance
Week 2 Classification of Analytical Methods and Their Use in Petroleum Labs (Qualitative, Quantitative,
Instrumental)
Week 3 Chemical Calculations in Petroleum Analysis: % Composition, API, ppm, wt%, mg/L
Week 4 Data Quality and Error Analysis in Refinery Testing: Repeatability, Reproducibility, ASTM Compliance
Week 5 Acid-Base Titrations in Petroleum: TAN (Total Acid Number), TBN (Total Base Number)
Week 6 Redox Titrations for Additive and Oxidation Analysis (e.g., lodine Number, Mercaptans)
Week 7 Gravimetric Analysis in Qil Sludge and Solids Testing (Filtered Solids, Ash Content)
Week 8 UV-Vis Spectroscopy in Fuel Identification and Dye Quantification
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Week 9 AAS and ICP for Heavy Metals (e.g., Vanadium, Nickel, Lead) in Crude and Residues

Week 10 | IR Spectroscopy for Functional Group Detection in Hydrocarbons (Aromatics, Paraffins)

Week 11 | Gas Chromatography (GC) in Refinery Product Characterization: Naphtha, Diesel Cuts

Week 12 | Elemental and Trace Contaminant Analysis: Sulfur, Nitrogen, and Lead — Methods and Equipment

Week 13 | Environmental Testing: Oil-in-Water, COD, BOD in Refinery Effluents

Week 14 | Quality Control Standards in Petroleum Labs: ASTM, ISO, and Iraqgi National Standards

Week 15 Crude Assay Interpretation and Final Project Presentations: Fuel Certification and Compliance Use
Cases

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

oiall oo sl el
Material Covered
Lab 1:
Week1 | -Familiarization with chemical laboratory tools (burettes, pipettes, volumetric flasks,... etc.)
Lab 2: -Methods of handling and disposing of chemicals.
Week2 | -Laboratory safety rules.
Lab 3: - Gravimetric Analysis.
- Principles of gravimetric analysis.
Week 3
- Preparation and drying of the precipitate.
Lab 4: - Qualitative analysis.
Week4 | -Qualitative analysis.
Week 5 Lab 5: - Detection of first group ions.
Week 6 Lab 6: Detection of Group II ions.
Week 7 Lab 7: Detection of Group III ions.
Weeks | P8~ Detection of group IV and V ions.
Week 9 Lab 9: Detecting negative roots.
Week 10 | Lab 10: Volumetric Analysis.
Week 11 | Lab 11: Acid-Base Titration.
Week 12 | Lab 12: - Precipitation Titration.

- Mohr’s method.
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- Fajans method.

Lab 13: Complexometric Titration.

Week 13 | - Use of EDTA in the determination of calcium and magnesium.

Week 14 | Lab 14: Redox Titration.

Week 15 | Lab 15:
- Iron determination using sodium thiosulfate.
-Potassium permanganate titration against sodium or iron oxalate (KMnOa4).

Week 16 Preparatory week before the final Exam

Learning and Teaching Resources

Gl g el jalias

Text

Available in the Library?

e Nelson, L. (2020). Environmental Pollution Control in
Petroleum Operations. Gulf Publishing.

Required Texts e Harris, D. C. (2022). Quantitative Chemical Analysis. Yes
W. H. Freeman.
e Skoog, D. A., Holler, F. J., & Crouch, S. R. (2017).
Principles of Instrumental Analysis. Cengage Learning.
e Khopkar, S. M. (2004). Basic Concepts of Analytical
Recommended Chemistry. New Age International. No
Texts
e ASTM and ISO standards for petroleum product
analysis.
Websites

40




Grading Scheme

Group Grade il Marks % | Definition

A - Excellent bl 90-100 Outstanding Performance

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

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

D - Satisfactory dos sia 60 - 69 Fair but with major shortcomings

E - Sufficient Jsde 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aadbeall 28) ol | (45-49) More work required but credit awarded
(0-49) F - Fail el (0-44) Considerable amount of work required

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

duwlydl Boledl Cauo g Zdged

Module Information

Loyl B3l iloglae

Module Title Arabic | Module Delivery
Module Type Basic X Theory
Module Code uoMm101 X Lecture
ECTS Credits 6 X Lab
OTutorial
SWL (hr/sem) 150 O Practical
O Seminar

Module Level

UGx11 1

Semester of Delivery

Administering Department Type Dept. Code College Type College Code

Module Leader | Ahmed Mohammed Ali e-mail ahmed.m.ali@uomosul.edu.iq
Module Leader’s Acad. Title Asst. Professor Module Leader’s Qualification PhD
Module Tutor e-mail E-mail

Peer Reviewer Name e-mail E-mail

Scientific Committee Approval
Date

20/1/2025

Version Number

1.0

Relation with other Modules

31 Ayl ol gall ae A3l

Prerequisite module None

Semester

Co-requisites module None

Semester

Module Aims, Learning Outcomes and Indicative Contents

GoliYl Obgizally plaill 7559 ducelyl Bolall Bl

Module Objectives

Gy ) 8ol CBlan

The aim of this semester is to enable students to read correctly and acquire the
ability to use language correctly in communication with others, such as speed, quality
of delivery, and eloquence. It also aims to teach students to listen well, develop their
literary taste, and accustom them to correct, clear expressions
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Module Learning
Outcomes

ey B3ll) @latl] Oolryee

CLO1:

Introducing the student to the necessity of practicing the rules of writing and
speaking in classical Arabic .

CLO2:

Introducing the student to the levels of the Arabic language system
CLO3:

Deepening the student's connection with the Arab and Islamic heritage.
CLO4:

Promote scientific research in the field of Arabic language and its sciences to prepare
studies and research .

CLOS:

Showing the beauty of the Arabic language, the breadth of its meanings and its
constructional styles.

CLOG6:
Enabling the student to overcome and correct linguistic errors .
CLO7:

Developing the student's literary taste to understand the aesthetic aspects of speech
style, images and meanings .

CLOS:

Introducing the most prominent poets of the Abbasid era

Indicative Contents

dyolan Yl Obgiall

o duyal Aalll pgle Bladg duyall Aal)l duan
o JuY

RN PARTIN

o Lglgsls OF: il

o Lglgsly ol

o il bl

o dasly Lyl clasd

) _)i.'«.]b)x.&“ uaﬂ.,a}

o Slgaiall
o 4 Jgaaall

o Ay Jgandll
o slaoll Jyriall
o salaclgd

LI -JY 9 Olneay uW‘J,&U&J‘é‘g}
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Learning and Teaching Strategies

odatlly @)l Sl el
The primary goal of Arabic language lessons is to eliminate the difficulty and rigidity
that may accompany some of the topics covered in these lessons, in addition to
Strategies conveying the required ideas and information to students in ways that are

exams, in-class assignments, discussions, and homework.

understandable and appropriate to their individual differences. The most prominent
focus of the lectures is Arabic grammar and literature. The study consists of lectures,

Student Workload (SWL)

LCW\ Yol [EPWE Il ‘é\»bﬂl Jod|

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

il 3l Ual) @asiall gyl Janl 3 Lt gt Ul @lisiall gyl Janl 22
Unstructured SWL (h/sem) Unstructured SWL (h/w)

Jraddll 3 Ul elaziall ge gyl Jasdl o L gl Ul @ltioll & qulyll Jonl .
Total SWL (h/sem)

el I35 CIal) S gyl Jase) >0

Module Evaluation

Relevant Learnin
Time/Number | Weight (Marks) Week Due v ing

As Outcome

Quizzes 2 10% (10) 2and 10 LO #1, #2
ERTE A e Assignments 2 10% (10) 2and 12 LO #3,#4 and 5
assessment | poiacts / Tutorial | 1 10% (10) Continuous | ALL

Report 1 10% (10) 13 LO #1, #2,3,4
Summative | Midterm Exam 2hr 10% (10) 7 LO #1,2,3
assessment Final Exam 3hr 50% (50) 16 All

Total assessment

100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Sl (o)l zlgiall

Week Material Covered

Week 1 dpyall &3l pole Bladg duyall dal deon
Week 2 JLsYi

44




Week 3 FESPYRtAN

Week 4 Leslgls OF & Franl gl

Week 5 Lgilg=lg O

Week 6 A oledle

Week 7 L5l Lyga) slas

Week 8 Adlg yaidl (ailaz

Week 9 Obgsaiall

Week 10 4 Jgndall

Week 11 A=Y Jgriall

Week 12 Glaoll Jgadnll

Week 13 ddall uclgd

Week 14 0y Olmany Cled) yelidl ds

Week 15 Clad) Gpais s

Learning and Teaching Resources

oyddlly @ladl jobae

Text Available in the Library?
Required Texts o5l (ye de gaze /polaisdl pe aludY du el dsll YES
Recommended s
Texts g.gb.c;’b J&\}QJ‘ d EL@J.AJV;)M}” g,JS/ 32.'«.]\ g,JS No
Websites
Grading Scheme

Olomydl alases
Group Grade odadll Marks % Definition

A - Excellent Sleiel 90 - 100 Outstanding Performance

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

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

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

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

Z\M\JJ‘ salall L_i.u.AJ CJ}AJ

Module Information
A Al Balal) s glaa

Module Title Engineering Drawing I Module Delivery
Module Type Basic learning activities X Theory

X Lecture

PRE121

Module Code 1 Lab
ECTS Credits | 6 [ Tutorial

X Practical
SWL (hr/sem) 150 1 Seminar
Module Level 1 Semester of Delivery 2
Administering Department Type Dept. Code College Type College Code
Module Leader Zaid Salah Aldeen e-mail zeadsalahaldeen@uomosul.edu.ig
Module Leader’s Acad. Title Assistant lecturer Module Leader’s Qualification M.Sc.

E-mail zahraaalmajidi@uomosul.edu.ig
Module Tutor Zahraa Ghanim — Ghufran Faris e-mail
ghufranalrahhawi@uomosul.edu.iq
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval 20/01/2025 Version Number | 1.0
Date
Relation with other Modules
AV Al Hall 3 sall ae ALl

Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

ALY iy giaal) g aleil) il g Ayl al) Balal) Ciaa

Module Objectives

s ) BaLal) il

Get acquainted with the program interface and the various toolbars for development
Design frameworks and prototypes for projects

Training in the AutoCAD program and dealing with all its tools professionally, drawing
geometric shapes, polygons, the ellipse, setting dimensions, creating different layers
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commensurate with the needs of the engineer in various specializations, and learning
how to draw from walls, columns, pipes, and so on.

Developing the skill of division, creating plans, and enhancing structural drawings and
three-dimensional models.

Finally, practice how to draw an integrated project.

Module Learning
Outcomes

dalall alail) il Aa
Al Al

Use the program and know its capabilities.

Through this chapter students are able to create two-dimensional and three-
dimensional drawings and diagrams through a detailed explanation of the advantages
of AutoCAD, realizing the basic concepts in the AutoCAD two- and three-dimensional
program. Developing skills in the field of engineering drawing, deducing heights and
dimensions in drawing, as well as the possibility of placing them on different drawings
, Doing colorful designs and multiple specializations. And dealing with keyboard
shortcuts on the computer to achieve speed in work and skill.

Possess the ability to deal with the AutoCAD program to serve the work and reduce
the possibility of error. Gain the skill of drawing diagrams with colored interfaces. Draw
everything that comes to mind in his specialty.

As well qualification to deal with other engineering programs.

Working in external companies as a specialist in AutoCAD drawing

Indicative Contents

Lﬁ.\hﬁ Sri <l ghaal)

Indicative content includes the following.
Introduction to AutoCAD programs.

Get acquainted with the program interface
Ribbons tool boards

Setting the program interface

Work file preparation

Use drawing tools

Open a new job file

Save and open work files

Undo and delete commands

Field of view control commands

Shortcut Menus  [4 hrs.]

Drawing toolbar
Use the coordinate system in the drawing

Draw straight lines
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Use the Polyline command

Draw curves using the Polyline command
Draw circles

Draw arcs

Draw Spline and Revision Cloud elements
Draw ellipses

Draw polygons

Use the Sketch command

Draw parallel lines, loops and points
Draw rectangles

Dynamic input of coordinates

[8 hrs.]

Grid and Object Snap

Grid usage

Grips control points

Auto track Attraction Properties
Object Snap Tracking property
Geometry Calculator

Quick Calculator

Ortho mode

Polar tracking

Hatching

[8 hrs.]

Modifying toolbar
Copy 9 Move
Offset

Polar Array
Rectangular Array
Path Array

Mirror
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Extend

Stretch

Scale and Rotate
Fillet

Chamfer

Trim

Explode and Break
Lines to Polylines
Join

[8 hrs.]

Draw ellipses and polygons

Use an ellipse command to draw ellipse and semi or part of ellipse , and use polygon
command to draw any polygons.

[4 hrs.]

Layers and text

Create Layers

Layer properties control

Control of layers using the Layers set
Named Layer Filter

[4 hrs.]

Dimensions

Continuous, Baseline Dimensions
radius

Jogged and Arc Length

Editing Dimensions

Dimension Styles:

e Lines

e Symbols and Arrows
e Text

e Leaders

e Leaders

e Multi leader Styles
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o Fit
[4 hrs.]

Print

Plot Styles

Create a Color Dependent Plot Style

Set up the Color Dependent printing specification
Create a Named Plot Style

[4 hrs.]

Projection

Practice drawing projections using AutoCAD programs. [4 hrs.]

Isometric

Draw three dimension object by use iso snap command[8 hrs.]

Draw solids and simply three Dimensional shape

Draw 3D Modeling by use Solid command and rotate the object to look at him from
multi angle.

[4 hrs.]

Learning and Teaching Strategies

aslail) g alafl) ciliast) il

Strategies

The student learns the skills of using the AutoCAD program from scratch until drawing
horizontal plans and plans

Where everything related to the program will be explained, including drawing
commands, modification commands, coloring commands, annotation, writing, and
layer creation

The explanation will not be theoretical, but there will be a practical application for each
of the commands in the laboratory in addition to the homework, as well as the student
draws several projections to master the commands that he learned and put the
necessary dimensions and clarifications, as well as drawing three-dimensional figures.

At the end of the course, the student will be able to draw diagrams, projections, and
models by himself, with knowledge of all the program commands. Thus, the student
will also be able to draw any form of two-dimensional and three-dimensional geometry
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Student Workload (SWL)

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

63 4
Juadl) P& Ul alaiial) ol pall Jaal) Lo sal calldall altiall sl 5l Jaall
Unstructured SWL (h/sem) Unstructured SWL (h/w)

87 6

Suaill VA U alidll e il 5 sl

bie sl Gallal alatiall je o Hall Jaall

Total SWL (h/sem)

Jeadll oA il %;SX\ gu\)ﬂ\ Jaall 120
Module Evaluation
das) Al 3alal) PRty
Time/Number | Weight (Marks) Week Due Relevant Learning
Outcome

Quizzes 2 10% (10) 5and 12 LO #1, #2 and #10, #11
ERTE A e Assignments 1 5% (5) 13 LO #3, #4 and #6, #7
assessment Practical 1 15% (15) Continuous | All

Home work 1 15% (15) Continuous | All
Summative | Midterm Exam 2hr 15% (15) 8 LO #1 - #7
assessment | final Exam 3hr 40% (40) 16 All

Total assessment

100% (100 Marks)

Delivery Plan (Weekly Syllabus)

bl e pul) el

Material Covered

Week 1

Introduction to AutoCAD programs.
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Week 2 Drawing toolbar and Modifying toolbar
Week3 | Grid and Object Snap
Week 4 Drawing toolbar and Modifying toolbar
Week 5 Drawing toolbar and Modifying toolbar
Week 6 Drawing toolbar and Modifying toolbar
Week7 | Grid and Object Snap
Week 8 Draw ellipses and polygons
Week9 | |ayers and text
Week 10 | pimensions
Week 11 | print
Week 12 | prpjection
Week 13 | |sometric
Week 14 | |sometric
Week 15 | praw solids and simply three Dimensional shape
Week 16 | Preparatory week before the final Exam
Learning and Teaching Resources
Al g aladl) jalias
Text Available in the Library?

AutoCAD 2020 Beginners Guide,
Required Texts | 7t Edition, CADFolks No

An Introduction to AutoCAD for Beginners
Recommended
Texts No
Websites https://ketabton.com/index.php/book/13747

Grading Scheme
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Group Grade il Marks % | Definition

A - Excellent bl 90 - 100 Outstanding Performance

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

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

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

E - Sufficient e 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aadll 28) i) ) | (45-49) More work required but credit awarded
(0-49) F - Fail l (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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MODULE DESCRIPTION FORM
W\JJ‘ 2aLall LJ.».AJ CJ}AJ

Module Information
Zaual 5l 52Lal) Cile slas

Principles of process engineering I 1
Module Title Module Delivery
Module Type C X Theory
O Lecture
PGR121
Module Code I Lab
ECTS Credits 7/ XTutorial
O Practical
SWL (hr/sem) 175 [ Seminar
Module Level 1 Semester of Delivery 2
Administering Department PRE College PME
. . E-mail;
Module Leader Ahmad Abdulsalam Aabid e-mail

ahmadchemical1991@uomosul.edu.iq

Module Leader’s Acad. Title lecturer Module Leader’s Qualification Ph.D.
Module Tutor Name: e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific C ittee A |
clentific tommittee Approva 01/06/2025 Version Number 1.0
Date
Relation with other Modules
6 AY) Al ) ol gall ae B
Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

4005 Y1 il ginall g alail) il g A al) salall Calaa]

Module Objectives

Jou) Al saladl Calaal

This module covers the chemical aspects of thermodynamics, equilibria, and
kinetics, with a focus on their relationship to mass and energy balances and
application of the concepts of physical chemistry in chemical engineering.
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Module Learning
Outcomes

Ao Hal) alall aladl) s jaa

Having successfully completed this module, you will be able to demonstrate
knowledge and understanding of:

Describe and calculate the thermodynamic variables (enthalpy, entropy, internal
energy, Gibbs energy, and Helmholtz energy) that describe chemical reactions and
transformations.

Use phase diagrams thermodynamic data tables to describe and analyse the
properties of single and multi-component chemical systems.

Perform mass and energy balance calculations representative of chemical processes.

Calculate the equilibrium constant for a chemical process and describe the effects of
changes in conditions (temperature, pressure, and composition) on the value of the
equilibrium constant.

Determine the order of a chemical reaction and write expressions for the rate law,
explaining the effects of temperature on the rate constants and outcome of the
reaction.

Indicative Contents

alid ;Y il gisall

Indicative content includes the following.

Basic calculations for reactions in solution and chemical reaction kinetics.
Scientific measurements:

Uncertainty. Significant figures. Accuracy and precision.

Dimensional analysis; Primary and derived S| units.

Introduction to mass and energy balances:

Calculating flow rates and calculations involving the first law of thermodynamics.
Pumps: types, NPSH

Piping and valves

Tanks and vessels

Liquid and gas handling

Principles of fluid mechanics, heat transfer, mass transfer and equilibrium stages.
Introduction to unit operations.

Chemical engineering concepts:
Design, scale up techniques, process modelling and design of experiments.

Different types of reports in chemical engineering.

Learning and Teaching Strategies

aaeil) g alail) Cilia il yind

Strategies

Concepts and methods will be introduced and demonstrated in lectures. Students will
build up their understanding and competence by applying the methods they have
learnt in tutorials. Timed assessment will be used at regular intervals to ascertain
students’ progress, provide feedback and extra support if needed.
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Student Workload (SWL)

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

q. Al
Juadl) P& Ul alaiial) ol pall Jaal) Lo sal calldall altiall sl 5l Jaall
Unstructured SWL (h/sem) Unstructured SWL (h/w)

Ao 6

Juaill J3a Ul wliiall e asd yall Jaal

bie sl Gallal alatiall je o Hall Jaall

Total SWL (h/sem)

Jeadll oA il %;SX\ ‘;m\JA]\ Saall 175
Module Evaluation
da) Al salal) PRtty
Time/Number | Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 2 20% (20) 5and 10 LO #1, #2 and #10, #11
Ear e Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment | seminar 1 05% (05) 9 All
Report 1 05% (05) 13 LO #5, #8 and #10
Summative | Midterm Exam 2hr 10% (10) 15 LO #1 - #7
assessment | rinal Exam 3hr 50% (50) 16 All

Total assessment

100% (100 Marks)

Delivery Plan (Weekly Syllabus)

bl e pul) el

Material Covered

Week 1 Chemical thermodynamics

Week 2 Determining the changes in thermodynamic variables that accompany expansion
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Week 3 phase diagrams of pure substances and thermodynamics of phase transitions
Week 4 Energy balances from chemical thermodynamics: open and closed systems
Week 5 Mixtures: the thermodynamic description of mixtures; solutions and their properties
Week 6 Phase diagrams of binary and ternary systems

Week 7 Ideal and non-ideal behaviour

Week 8 Chemical potential, activity, and fugacity.

Week 9 Chemical equilibria: application of the concepts of Gibbs energy

Week 10 | Equilibrium constants; the phase rule; response of equilibrium to changes.
Week 11 | Chemical kinetics: reaction orders and rate laws

Week 12 Enthalpy of reaction

Week 13 | Energy balances/heat transfer

Week 14 | Temperature dependence of vapor pressure of a liquid

Week 15 | Midterm Exam

Week 16 | Final Exam

58




Learning and Teaching Resources

w_)im} ?L':d\ _).JL;A.A

Text

Available in the Library?

2- ¢ R.M. Felder, R.W. Rousseau, & L.G. Bullard, 2015,

Elementary Principles of Chemical Processes, 4th Edition,

Required Texts Yes
Wiley.
1. D. M. Himmelblau & J. B. Riggs, “Basic Principles and
Recommended
- Calculations in Chemical Engineering”, Prentice-Hall, 8th No
exts
Edition, 2012.
Websites
Grading Scheme
Group Grade gl Marks % Definition
A - Excellent bl 90 - 100 Outstanding Performance
B - Very Good [AENRYEN 80 -89 Above average with some errors
Success Group
C - Good RYEN 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory b sia 60 - 69 Fair but with major shortcomings
E - Sufficient e 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aadladl) 28) il | (45-49) More work required but credit awarded
(0-49) F - Fail l (0-44) Considerable amount of work required

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

Module Information
:\a.u\_).ﬂ\ PR\ QLA}SM

Module Title Mathematics 11 Module Delivery
Module Type Basic learning activities X Theory

X Lecture

PRE122

Module Code O Lab
ECTS Credits 6 X Tutorial

1 Practical
SWL (hr/sem) 150 [0 Seminar
Module Level 1 Semester of Delivery 2
Administering Department Type Dept. Code College Type College Code
Module Leader Ghufran Faris Abdullah alrahhawi e-mail ghufranalrahhawi@uomosul.edu.iq
Module Leader’s Acad. Title Ass. Lecturer Module Leader’s Qualification M.Sc.

e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific C ittee A |
clentific Lommittee Approva 20/01/2025 Version Number 2
Date
Relation with other Modules
AV Al Hall 3 sall ae ALl

Prerequisite module Mathematics I Semester 1
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

40L5 Y1 il ginall g alail) il g A al) salall Calaa]

Module Objectives

Jou) Al salddl Calaal

The objective of the course is to present Transcendental function ,Application of
exponential and logarithimic function ,Hyperbolic Trigonometric function and
inverse Hyperbolic Trigonometric function, Methods of integral

Module Learning

Outcomes

It is expected from the student who passes this module learn the following topics:

9. Transcendental function
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ol Hall 3alall aladl) s j3a

10. Application of exponential and logarithimic function

11. Hyperbolic Trigonometric function and inverse Hyperbolic
Trigonometric function

12. Methods of integral.

Indicative Contents

Aali Y il il

Indicative content includes the following.

1. 1. Transcendental function
logarithimic function , inverse Trigonometric functions and exponential
function with derivative and integral [12 hrs.]

Application of exponential and logarithimic function. [8 hrs.]
Hyperbolic Trigonometric function and inverse Hyperbolic
Trigonometric function with derivative and integral. Methods of
integral. [16 hrs.]

4. Methods of integral
Integration by part, Integration by Trigonometric subistitutation and
completing squares, Integration by partial fractional, Integration
involving, Integration by linear root contain 1st degree expressions and
Integration by fractional function contains sine and cosine, Integration
by odd and even and high power for trigonometric functions. [24 hrs.]

Learning and Teaching Strategies

aslal) g alail Clias)jind

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 type of simple experiments involving some sampling activities that
are interesting to the students

The usual theoretical presentation method using the writing board and depending on
the method (how and why) of the subject and according to the curriculum of the
subject.

Student Workload (SWL)

e ol 10 i gruna alllall sl jall Jaal

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

Jeaaill JOa Ul alsiial) ) 50l Joal >3 L st lUall alsinall 5l Jasll :
Unstructured SWL (h/sem) Unstructured SWL (h/w)

Jadll A QlUall alatiall jee ol el Jaall ¥ Lo saal calldall alaiiall e ol 5ol Jaall °
Total SWL (h/sem) 150
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Juadll A llall I il o) Jasl)

Module Evaluation

:\,3»:\)3]\ salal) ("Lm
) . Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome
Quizzes 2 10% (10) 4 and 14 LO #1, and #13
e t 6 10% (10) 3,5,7,12,13 | LO #1, #2,#3#4 #5and
: ssignments

Formative g ° and 15 46
assessment

Projects / Tutorial 1 10% (10) Continuous | All

Report
Summative | Midterm Exam 2hr 20% (20) 10 LO #1 - #4
assessment Final Exam 3hr 50% (50) 16 All

Total assessment

100% (100 Marks)

Bl e sl #leidll

Delivery Plan (Weekly Syllabus)

Material Covered

Transcendental function: logarithimic function , inverse Trigonometric functions and

Week 1-4 ) i ) A )
exponential function with derivative and integral. (Quiz1)

Week 5-8 | Hyperbolic Trigonometric function and inverse Hyperbolic Trigonometric function with
derivative and integral.
Methods of integral: Integration by part, Integration by Trigonometric subistitutation and
completing squares, Integration by partial fractional, Integration involving, Integration by

Week 9-15 | inear root contain 1st degree expressions and Integration by fractional function contains sine
and cosine, Integration by odd and even and high power for trigonometric functions . (Mid
Exam)

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

Material Covered

Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

Learning and Teaching Resources

U'“.-Uﬂ\} (-Jaﬂ\ JJLAA

Text Available in the Library?
Required Texts Calculus | By: Thomas Yes
Recommended Calculus | By: Thomas 2018
Texts No
Websites https://www.coursera.org/search?query=Calculus
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Grading Scheme

Group Grade gl Marks % | Definition

A - Excellent bl 90-100 Outstanding Performance

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

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

D - Satisfactory dos sia 60 - 69 Fair but with major shortcomings

E - Sufficient Jsde 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aaladll 28) 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.
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MODULE DESCRIPTION FORM

Module Information
Aaaal 5l 52Lal) Cila slas

Module Title HUMAN RIGHTS AND DEMOCRACY Module Delivery
Module Type Core Theory

o ; Lecture
Module Code UuomM104 O Lab
ECTS Credits 4 Tutorial

O Practical
SWL (hr/sem) 60 O Seminar
Module Level 2 Semester of Delivery 1
s Petroleum . .

Administering Department Engineering College Engineering college
Module Leader Basma Mohamed Natheer Ahmed e-mail | Bsmam2022 @uomosul.edu.iq
Module Leader’s Acad. Title Asst. lecturer Module Leader’s Qualification M.Sc.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval 10/09/2024 Version Number 1.0

Date

Relation with other Modules

AV Al Hall 3 sall ae ALl

Prerequisite module

The law

Semester

Co-requisites module

Semester

Module Aims, Learning Outcomes and Indicative Contents
4005 Y1 il ginall g alail) il g A al) salall Calaa]

Module Objectives

Al all 3alll Calaal

century, as well as clarification

the Middle Ages to the end of the twentieth

Introducing the subject of the history and development of international relations from
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And interpreting the most important international and modern problems and issues that afi
and are affected by international relations, in order to

bring the student to a high degree of

political, intellectual and historical awareness to analyze the events and developments t
occur in the world in this era.

Modern and contemporary and try to judge

them objectively.

Upon completion of this course, students will be able to:
A Knowledge and understanding
1 - The ability to understand what is right and human rights

2. The ability to differentiate between human rights in a way that is

Module Learning consistent with reality

Outcomes 3.The ability to understand the relationship between human rights and

political science
Al Hall Balall aladl) il Aa
4. The ability to provide appropriate advice A - The ability to identify and
solve problems

B -Subject-specific skills
1. - The ability to know the mechanism of political participation

2 - The ability to link theoretical study to practical reality

This course is a "must have" for anyone working with the subsurface within the life
application.

Students will understand and employ the scientific method of inquiry to draw
conclusions based on verifiable evidence.

Indicative Contents Students will explain the impact of scientific theories, discoveries, or technological
4ala L)) ey sial) changes on society.

Students will demonstrate critical thinking skills in the analysis of scientific data.

understand that real data can be uncertain and that one has to use common sense
and understanding in order to find good answers to the interpretation problems.

Learning and Teaching Strategies

adal) g alal) o] i

Teaching/Learning Strategies include:
1- Direct Instruction in classroom, 3 hrs per week+ 1 hr per week tutorial.
2- Classroom Discussions
Strategies 3- tests, quizzes, class participation, projects, homework assignments,
presentations.
Methods of assessment for students.

1- Compulsory exercises
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2- Quarterly exams.
3- Discussions and assignments for project.
*The overall assessment for this course is as follows:
Annual pursuit of 50 points from the total mark, which includes assignments, oral
examinations and quarterly in addition to presentations.
*50 marks for the final exam

Student Workload (SWL)
e gl 10 I guuna dUall ol ol Jaal)

Structured SWL (h/sem) 63 Structured SWL (h/w) 4
Juadl) DA Ul i) ol pall Jaall Lo saud calldall alaiiall asl 5l Jaall

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

Juadl) P& ClUall alasidl) yae ol Al Jaal) e sal calldall alaiiall pue ol Hall Jaal)

Total SWL (h/sem)

100
Joadl) JO& U ISl 5] Jas

Module Evaluation

:\,3»:\ Jﬂ\ 3alal) ("Lm
. . 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. None 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 The Concept and History of Democracy-Features and components of a democratic system-Constitution
and democracy Elections
Week 2,3 Civil Society Organisations and Democracy -The relationship between human rights and democracy
Genocide Crimes- Guarantees of public freedoms and rights
Week 4,5 Conditions of democracy-Good governance-Political participation -Elections and their characteristics
Political pluralism
Week 6,7 Citizenship and its components-General concepts of democracy-A general introduction to the concept of
human rights -The roots of human rights and their development in human history
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Week 8, 9, 10,
11

The evolution of the idea of protecting human rights in the modern era-The international community
and contemporary human rights-Human rights at the regional level-Human rights at the international level

United Nations Mechanisms for the Protection of Human Rights-Human duties and restrictions on the
exercise of human rights

Week 12, 13,14

International organisations and bodies involved in the defence of human rights-Professional ethics- Student
Discipline Law in Higher Education Institutions-Human Rights Concepts

Week 15

Preparatory week before the final Exam

Learning and Teaching Resources
ol 5 alaill j3las

Text Available in the Library?
Required textbooks (curricular books, if any)
Required Texts Yes
Main references (sources)
Recommended Recommended books and references (scientific journals, Ves
Texts reports...)
Websites Electronic References, Websites
Grading Scheme
Group Grade percul Marks % | Definition
A - Excellent bl 90-100 Outstanding Performance
B - Very Good [AENRYEN 80 -89 Above average with some errors
(Ssu(;:c-:els;OG)roup C - Good B 70-79 Sound work with notable errors
D - Satisfactory s gia 60 - 69 Fair but with major shortcomings
E - Sufficient Jsda 50 -59 Work meets minimum criteria
Fail Group FX — Fail (Aadlaall 28) iy | (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 DESCRIPTION FORM
W\Jﬂ‘ 2aLall LJ.».AJ CJ}AJ

Module Information
:\a.u\_).ﬂ\ PR\ QLA}SM

Module Title Computer Programming II Module Delivery
Module Type Basic learning activities X Theory
X Lecture
Module Code UOM2032
XlLab
ECTS Credits 4 UTutorial
X Practical
SWL (hr/sem) 100 [0 Seminar
Module Level 2 Semester of Delivery 1
Administering Department Type Dept. Code College Type College Code
Module Leader Zahraa Ghanim Younis Al-alaf e-mail E-mail; zahraaalmajidi@uomosul.edu.iq
Module Leader’s Acad. Title Asst. Lecturer Module Leader’s Qualification M.Sc.
Module Tutor e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific C ittee A |
A A A 01/09/2024 Version Number 2.0
Date
Relation with other Modules
AV Al Hall 3 sall ae ALl
Prerequisite module None Semester
Co-requisites module None Semester
Module Aims, Learning Outcomes and Indicative Contents
40L5 Y1 il ginall g alail) il g A al) salall Calaa]
Module Objectives Teaching the student to recognize the basic rules for dealing with and managing the

MATLAB to help him achieve Completion of software projects and numerical analysis
&Design & simulation and modeling The student learns the methods and skills of
scientific research

Jou) Al salddl Calaal

Module Learning A- Cognitive goals
Outcomes
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ol Hall 3alall aladl) s j3a

1-The student's comprehension of the material is the ability to analyze and apply
what he learned practically on the MATLAB

2-That the evaluation is done by presenting the material to the students in the
laboratory and then applying what they learned from them

3-Software knowledge

4-Knowledge of creating programs analysis

5- Knowledge of simulation and modeling in future

B- The soft skills objectives of the course

1-Turn on the MATLAB

2- Learn the skill of write code in MATALAB

3- Recalling data from other programs as input into MATLAB

c- Alin MATLAB.

Indicative Contents

Lalid Y iy gisall

Indicative content includes the following.

1- Learning the MATLAB program is characterized by several objectives related
to study and personal development. Here are some of the main objectives of
studying MATLAB Flow Charts, Input and output instructions& Represents
Equ. According to its priority + Build in MATLAB functions. [6 hr]

2- MATLAB provides a powerful development environment for writing and
testing algorithms. You can perform many complex operations such as Truth
tables and (simple/complex) conditions ,Control statements : if statements
with examples & Control statements : if else statements with
examples.[10hr]

3- MATLAB supports programming with its own scripting language called
MATLAB Script, in addition to the possibility of using it as a programming
editor. You can use MATLAB to develop scientific applications and complex
mathematical solutions. Such as Nested if with examples and its flow chart
Control statements : switch...case statement ,Examples : Switch... case with
its flow chart, Concept of counter and accumulater &Loop statements: for

instruction. [8hr]

4-Introduction to Al: Definition of Al, History of Al,Al techniques and
approaches, Challenges and ethical consideration. [3hr]

5-Applications Al: education, healthcare, finance, transportation , marketing
and advertising .[3hr]

Learning and Teaching Strategies

adal) g alal) il i

Strategies

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

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

100 7
Juadl) P& Ul alaiial) ol pall Jaal) Lo sal calldall altiall sl 5l Jaall
Unstructured SWL (h/sem) Unstructured SWL (h/w)

50 6

Juaill J3a Ul wliiall e asd yall Jaal

bie sl Gallal alatiall je o Hall Jaall

Total SWL (h/sem)

Jeadll oA il %;SX\ ‘;m\JA]\ Saall 200
Module Evaluation
da) Al salal) PRtty
Time/Number | Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Ear e Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment | ppgjacts / Tutorial 1 10% (10) Continuous | Al
Report 1 10% (10) 13 LO #5, #8 and #10
Summative | Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment | rinal Exam 3hr 50% (50) 16 Al

Total assessment

100% (100 Marks)

Delivery Plan (Weekly Syllabus)

bl e pul) el

Material Covered

Week 1

Flow Charts

Week 2

Input and output instructions
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Week 3 Represents Equ. According to its priority + Build in MATLAB functions
Week 4 Truth tables and (simple/complex) conditions
Week 5 Control statements : if statements with examples
Week 6 Control statements : if else statements with examples
Week 7 Nested if with examples and its flow chart
Week 8 Control statements : switch...case statement- Examples : Switch... case with its flow chart
Week 9 Concept of counter and accumulater
Week 10 | Loop statements: for instruction- Examples : for stat. with its flow chart
Week 11 Introduction to Al: Definition of Al, History of Al, Al Techniques and Approaches, Challenges and
Ethical Considerations.
Week 12 | Alin Our Daily Lives: Al in smartphones and virtual assistants like Siri or Google Assistant.)
Week 13 | Applications of Al: Education, Healthcare, Finance, Transportation, Marketing and Advertising
Week 14 | Al and Society: (How Al affects social, Al and international relations, Al and the future of humanity.)
T -Ethical Challenges in Al (Al ethics, privacy and surveillance, the impact of Al on the job market.)
ee
-The Future of Al (Future trends in Al, recent research and emerging technologies.)
Week 16 | Preparatory week before the final Exam
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Delivery Plan (Weekly Lab. Syllabus)
siaal e s zlgidl

Material Covered

Week 1 Lab 1: Computer application basics of using the MATLAB program
Week 2 Lab 2: Computer application for Input and output instructions
Lab 3: Computer application for Represents Equ. According to its priority + Build in MATLAB
Week 3
functions
Week 4 Lab 4: Truth tables and (simple/complex) conditions
Week 5 Lab 5: Control statements : if statements with examples s
Week 6 Lab 6: Control statements : if else statements with examples
Week 7 Lab 7: Nested if with examples and its flow chart
Week 8 Lab 8: Mid Exam
Week 9 Lab 9: Examples : Write some cods by using M-file
Week 10 | Lab 10: Concept of counter and accumulater
Week 11 | Lab 11: Al—seminar
Week 12 | Lab 12: Al-—seminar
Week 13 | Lab 13: GUI : Neural net work in MATLAB
Week 14 | Lab 14: Examples: Neural net work in MATLAB
Week 15 | Lab 15: Examples: Neural net work in MATLAB
Week 16 Preparatory week before the final Exam
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Learning and Teaching Resources

w:gJﬂ\} (-Jaﬂ\ JJLAA

Text Available in the Library?
Programing Fundamentals Using MaT LAB
Required Texts Ahmed Banafa, "Introduction to Artificial Intelligence (Al)", Ist Yes
Edition (2024).
Recommended ” in Proceedings of the 2008 International Conference on \
o
Texts Digital Government Research
Websites https://www.mathworks.com/products/matlab.html
Grading Scheme
Group Grade il Marks % | Definition
A - Excellent bl 90-100 Outstanding Performance
B - Very Good [AENRTEN 80-89 Above average with some errors
Success Group
C - Good RTEN 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory dos sia 60 - 69 Fair but with major shortcomings
E - Sufficient J e 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aadleall 28) ol ;| (45-49) More work required but credit awarded
(0-49) F - Fail el (0-44) Considerable amount of work required

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

Module Information
:\a.u\_)ﬂ\ PR\ QLA}SM

Module Title Mathematics 1 Module Delivery
Module Type Basic X Theory

CLecture

PRE211

Module Code O Lab
ECTS Credits 6 X Tutorial

1 Practical
SWL (hr/sem) O Seminar
Module Level 2 Semester of Delivery 1
Administering Department Type Dept. Code College Type College Code
Module Leader Zaid Salahaldeen Thanoon e-mail Zeadsalahaldeen@uomosul.edu.iq
Module Leader’s Acad. Title Assistant Lecturer Module Leader’s Qualification M.Sc.
Module Tutor e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific C ittee A |

clentific tommittee Approva 25/09/2025 Version Number 1.0
Date
Relation with other Modules
6 AY) Al )l gall ae B

Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

4005 Y1 il ginall g alail) il g A all salall Calaa]

Module Objectives
11. Provide the fundamental base for mathematics for functions.

Al ol Balal) ilaa 12. Use mathematical differentiation and integration to solve some engineering

problems.

Module Learning Find the derivative of the functions that have two and three variables.

Outcomes 2. find the area and volume by using the integral.
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ol Hall 3alall aladl) s j3a

3. Using integral and derivative to solve some physical problems.
4. Knowing the hypobaric functions.
5. Solve the engineering problem by Catenary.

Indicative Contents

Lalid Y iy gisall

Indicative content includes the following.

Chapter 1

Partial Derivative. Second Order and Higher Order Partial Derivative, Chain Rule, Total
Derivative.

[20 hrs]

Chapter 2

Introduction to Multiple Integration

Multiple Integrals, Double and Triple.

[20 hrs]

Chapter 3

Hyperbolic Functions. Identities of Hyperbolic Functions.
Graphs of Hyperbolic Functions.
Derivative and Integral of hyperbolic Functions Graphs of Inverse Hyperbolic Functions.
Identities of Inverse Hyperbolic Functions.
Derivative of Inverse Hyperbolic Functions.
The integral of Inverse Hyperbolic Functions.
Relationship between Inverse Hyperbolic Functions and Logarithm Formula.

[10 hrs]

Chapter 4

Application of Hyperbolic Functions: Catenary

[10 hrs]

Learning and Teaching Strategies

adal) g alal) il i

Strategies

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

e ol 10 ( gruna alllall aad jall Jaal

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

63 4
Jaadl) A lall alatiall ol jall Jasl) bie sl Callall altiall o Hall Jaall
Unstructured SWL (h/sem) Unstructured SWL (h/w)

A7 1

Suaill JN& Ul aliidll e asd yall Jaal

bie sl Gallal alatiall je o Hall Jaall

Total SWL (h/sem)

Juadl) A lUall Kl pall el 120
Module Evaluation
G Al 3alal) PRty
Time/Number | Weight (Marks) Week Due Relevant Learning
Outcome

Quizzes 2 10% (10) 5and 10 LO #1, #2 and #9, #1) -
ERTE A e Assignments 2 10% (10) 2and 12 LO #), #4
assessment [ pyoiacts / Tutorial

Report
G Midterm Exam 1hr 10% (10) 8 LO #1 - #¢
assessment | rinal Exam 3hr 50% (50) 16 All

Total assessment

100% (100 Marks)

Delivery Plan (Weekly Syllabus)

bl e pul) el

Material Covered

Week 1

Partial Derivative
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Week 2 Second Order Derivative

Week 3 | chain Rule

Week 4 Maximum and Minimum & Saddle Point

Week 5 Lagrange Multipliers

Week 6 Introduction to Multiple Integration
Week 7 Multiple Integrals, Double and Iterated Integrals over Rectangles
Week 8 Double Integrals over General Regions, Area by Double Integration

Week 9 Double Integrals in Polar Form

Week 10 | Moments and Centers of Mass.

Introduction to Hyperbolic Functions. Identities of Hyperbolic Functions.

Week 11

Graphs of Hyperbolic Functions

Derivative and Integral of hyperbolic Functions Graphs of Inverse Hyperbolic Functions.
Week 12 g yp p yp

Identities of Inverse Hyperbolic Functions

Derivative of Inverse Hyperbolic Functions.
Week 13

The integral of Inverse Hyperbolic Functions.

Relationship between Inverse Hyperbolic Functions and Logarithm Formula

Week 14 | Appiication of Hyperbolic Functions: Catenary

Week 15 Solve engineering problem abut catenary

Week 16 | The final Exam

Learning and Teaching Resources

w..g‘)ﬂ\} (-Ja.\j\ JJLAA

Text Available in the Library?
Required Texts Thomas' Calculus by Finney and Thomas Yes
Recommended
No
Texts
Websites
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Grading Scheme

Group Grade gl Marks % | Definition

A - Excellent bl 90-100 Outstanding Performance

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

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

D - Satisfactory dos sia 60 - 69 Fair but with major shortcomings

E - Sufficient Jsde 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aaladll 28) 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.
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MODULE DESCRIPTION FORM

Module Information
:\a.u\_).ﬂ\ PR\ QLA}SM

Module Title Fluid Flow | Module Delivery
Module Type Basic learning activities Theory
Module Code PRE212 O Lecture
ECTS Credits o Lab
Tutorial
SWL (hr/sem) \Yo O Practical
O Seminar
Module Level 2 Semester of Delivery 1
Administering Department Type Dept. Code College Type College Code
Module Leader Rageeb Hummadi Rajab e-mail rageeb.hummadi@uomosul.edu.iq

Module Leader’s Acad. Title

Assistant professor Module Leader’s Qualification M.Sc.

Module Tutor Ghufran Faria Abdullah alrahhawi e-mail Ghufranalrahhawi.uomosul.edu.iq
Peer Reviewer Name Name e-mail E-mail

Scientific Committee Approval

Date PP 25/9/2024 Version Number 2

Relation with other Modules

AV gl yall 3l sall ae 28|

Prerequisite module None Semester

Co-requisites module None

Semester

Module Aims, Learning Outcomes and Indicative Contents

4005 Y1 il ginall g alail) il g A al) salall Calaa]

Module Aims Students will be able to:

1. Classify the fluid properties (compressibility, elasticity, viscosity, surface tension,

Al Hall okl Calaal A
g capillarity).
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2. Measure pressure by all types of manometers.
Calculate the forces on the(buoyant) immersed bodies and surfaces.
4. Analyze the fluid when subjected to Rotation & linear acceleration.

w

Module Learning
Outcomes

Balall alatll il jaa
Al Hall

1. Understand and apply the fundamentals of fluid mechanics.

State, explain, and apply fluid mechanics equations.

3. Understand fundamentals of dynamics, work and energy, and gravitation and
central force motion.

Understand and apply the basic idea of work-energy theorem to physical systems.
Apply the principle of conservation of mechanical energy to solve simple problems
in mechanics.

Calculate the pressure and density of fluid at different depth.

Explain the Hydrostatic Pressure.

Explain Pascal’s principle and the operation of a hydraulic lift.

Define and describe the buoyant forces and Archimedes’ principle, furthermore,
weighing an object immersed in a fluid.

N

v o

O o N o

Indicative Contents
Lol ) el sinall

Indicative content includes the following.
Basic Quantities, including
- Basic concepts of fluid mechanics, fundamental terms.
- State Sl units, and write the units and their abbreviations correctly.
- Distinguish between fluid, their properties.
- Define, calculate, and distinguish between viscosity, compressibility, surface
tension and capillarity.
- Explanation of pressure gauges, their types and applications
Pressure Measurement
- Pressure Variation in Static Fluids
- Pressure head of a liquid
- Pascal’s Law
- Variation of pressure vertically in fluid under gravity
Hydrostatic force and their application
- State, explain, and apply hydrostatic forces.
- Differentiate between immersed gates and their applications.
- Calculate the magnitude and center of forces on plane surfaces.
- Calculate the magnitude and center of forces on inclined plane surfaces.
- Calculate the magnitude and center of forces on curved surfaces.
Buoyancy and Floatation
- Buoyancy
- Archimedes' principle
- Types of Equilibrium of Floating Bodies
Pressure variation through an accelerated mass of fluid
- Vertical motion
- Horizontal motion
- Combined horizontal and vertical acceleration

Learning and Teaching Strategies

adal) g alal) il i

Strategies

The primary strategy for delivering this module will be to encourage students to
participate in the exercises while refining and expanding their critical thinking skills.
This will be accomplished through classes, interactive tutorials, and the consideration

of simple experiments involving sampling activities that students find interesting.
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Student Workload (SWL)
Gllall ol jal) Jeal

Structured SWL (h/sem) 63 Structured SWL (h/w) g
el A lUall i)l ) el Lo paudd Ul aliiall ol 5l Jasll

Unstructured SWL (h/sem) ¥ Unstructured SWL (h/w) 3
Juadll A QlUall alatiall jee ool el Jaall e sal calldall alaiiall pue ol Hall Jaal)

Total SWL (h/sem)
Juaill YA lUall ISl jal) Jas

\Yo

Module Evaluation

ol ) 3ol al
Relevant Learning
Time/Number Weight (Marks) Week Due
Outcome
Quizzes 3 10% (10) 4,9,12 LO#1,2,10and 11
Formative Assignments 4 10% (10) 2,12 LO#3,4,6and 7
assessment Projects / Lab. 5 10% (10) Continuous | All
Report 4 5% (5) 3,57and9 | LO#1,2,5and6
Summative Midterm Exam 1.5hr 15% (15) 8 LO#1-4
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
bl o pul) el
Material Covered
Week 1 An introduction to the fundamental of fluid mechanics, basic concepts and units system
Week 2 Physical properties of fluids (compressibility, elasticity, surface tension)
Week 3 Physical properties of fluids ( capillarity, vapor pressure , viscosity)
Week 4 Fluid pressure at static.
Week 5 Pressure
Week 6 applications and measurements.
Week 7 applications and measurements.
Week 8 Forces on immersed bodies — vertical plane surfaces
Week 9 Forces on immersed bodies — inclined plane surfaces
Week 10 Forces on immersed bodies — curved surfaces
Week 11 Forces on immersed bodies — curved surfaces
Week 12 Buoyant forces, stability of floating and submerged bodies, metacentric height.
Week 13 Buoyant forces, stability of floating and submerged bodies, metacentric height.
Week 14 Buoyant forces, stability of floating and submerged bodies, metacentric height.
Week 15 Pressure variation through an accelerated mass of fluid
Week 16 Preparatory week before the final Exam
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Delivery Plan (Weekly Lab. Syllabus)
DRl e g mleiall

Material Covered

Week 1 Lab 1: How to write reports and draw curves

Week 2-3 | Lab 2: Determination Center of Pressure on a Submerged Plane Surface

Week 4-5 | Lab 3:Measurement Impact of Jet on Plate

Week 6-7 | Lab 4:Determining Reynolds Number in Pipes

Week 8-9 | Lab 5: Proofing of Bernoulli Equation

Learning and Teaching Resources
w‘)ﬂb (A*ﬂ‘ JJL).AA

Available in the
Text
Library?

» Elementary Fluid Mechanics Vennard and Street.
6thedition, 1982.

Required Texts »  Fluid Mechanics 5th edition Frank M. White. 1999. Yes

» Hydraulics experiments, Saad Allah.M, Ramadan.M.,1978

» Bruce R. Munson, Donald F. Young and Theodore H.

Recommended Texts Okiishi, 2002. “Fundamentals of Fluid Mechanics” Ne
Websites
Grading Scheme
Group Grade il Marks (%) | Definition
A - Excellent bl 90-100 Outstanding Performance.
B - Very Good [AENRTEN 80 -89 Above average with some errors.
;S:gc-e:;()()iroup C - Good RYEN 70-79 Sound work with notable errors.
D - Satisfactory s gia 60 - 69 Fair but with major shortcomings.
E - Sufficient Jsda 50-59 Work meets minimum criteria.
Fail Group FX - Fail (Aadlbeall 28) ol | (45-49) More work is required, but credit is given.
(0-49) F - Fail l (0-44) A significant amount of work is 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
Aaaal 5l 52Lal) Cila slas

Module Title Material engineering and Corrosion Module Delivery
Module Type Basic learning activities X Theory
O Lecture
PRE216
Module Code O Lab
ECTS Credits 4 X Tutorial
O Practical
SWL (hr/sem) 100 O Seminar
Module Level I1 Semester of Delivery 1
Administering Department PGR College PME
Module Leader Dr. Ahmad Abdulsalam Aabid e-mail ahmadchemical1991@uomosul.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification Ph.D.
Module Tutor Name: e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval
enti S 25/09/2024 Version Number | 1.0
Date
Relation with other Modules
AV Al Hall 3 sall ae ALl
Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

Ll Y Oy ginall g aleil) il g Al jall salall Calaal

Module Objectives

. . Provide the students the engineering material specification, properties,
Al Hall salal) Calaa) ' . o
processing, and testing as well as corrosion, its types, and how to prevent.

Module Learning 1. Ability to deal with mechanical, physical, and chemical properties of engineering
Outcomes materials, such as metals, ceramics, polymers, and composites.

2. Ability to predict and control material properties through an understanding of
atomic, molecular, crystalline, and microscopic structures of engineering
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) ol L) il e

materials.
3. Ability to synthesis and processing of advanced materials for manufacturing.
4. Ability for choosing the suitable material in designing chemical vessels.
5. Ability to understand the relation between properties and structure.

6. Prepares students to apply their understanding of the processing, application, and
sustainable use of engineering materials to the realization of new ideas coming
from engineers, scientists, enterprises, and society.

7. Ability to understand how corrosion happens, its types, and how to prevent it.

Indicative Contents

Lalid Y iy gisall

Indicative content includes the following:

1. Introduction to basic material: Basic atom structure and bonding [2 hrs].
2. Crystal structure, geometry and space lattices [3 hrs].

3. Imperfection and defects [3 hrs].

4. Diffusion [3 hrs].

5. Mechanical properties of material and types of mechanical testing [3 hrs].
6. Phase diagram and transformation [4 hrs].

7. Metal and alloy system (types, processing, and applications) [3 hrs].

8. Polymer and rubber systems (types, processing, and applications) [4 hrs].
9. Composite system (types, processing, and applications) [3 hrs].

10. Ceramic and Refractory (types, processing, and applications) [3 hrs].

11. Corrosion: Degradation of materials and prevention [12 hrs].

Learning and Teaching Strategies

adal) g alal) il i

Strategies

The students will be actively engaged in the tasks, which will help them
develop and hone their critical thinking abilities. This will be accomplished
via lectures, interactive tutorials, and assignments incorporating fascinating
tasks. The course includes:

1- Numerous examples worked out in detail to illustrate the basic
principles.

2- A consistent strategy for problem solving that can be applied to any
problem.

3- Figures, sketches, and diagrams to provide a detailed description and
reinforcement of what you read.

4- Self-Assessment Tests at the end of each section, with answers so that
you can evaluate your progress in learning.
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5- Many problems will be discussed and solved in the classes and tutorials,
which offer working with one or more classmates to exchange ideas and
discuss the material.

Student Workload (SWL)

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

45 3
Jadl)l JA lUall alasial) ol jall Jasl) Lo sal calldall altiall sl 5l Jaall
Unstructured SWL (h/sem) Unstructured SWL (h/w)

55 4

Suaill VA U alidll e il 5 sl

Lo saal calldall alaiiall e ol 5ol Jaall

Total SWL (h/sem)

il I lUall Sl 5l Jasl) 200
Module Evaluation
A Hal) salal) PRtty
Time/Number | Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 2 20% (20) 5and 10 LO #1, #2 and #10, #11
Ear e Assignments 2 10% (10) 4 and 12 LO #3, #4 and #6, #7
assessment | seminar 1 5% (5) 9 All
Report 1 5% (5) 13 LO #5, #8 and #10
TN TR Midterm Exam 2hr 10% (10) 14 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All

Total assessment

100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Bl e s #leidll

Material Covered
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Week 1

Introduction

Week 2 | Crystal structure, geometry, and space lattices
Week 3 | Imperfection and defects

Week4 | Diffusion

Week5 | Mechanical properties of material
Week 6 | Phase diagram and transformation
Week 7 | Metal and alloy system

Week 8 | Polymer and rubber systems

Week9 | Composite system

Week 10 | Ceramic and Refractory

Week 11 | Corrosion Principles

Week 12 | Electrochemical Aspect of corrosion
Week 13 | Thermodynamic Aspect of Corrosion
Week 14 | Corrosion Forms

Week 15 | Preparatory week

Week 16 | Final Exam
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Learning and Teaching Resources

WJﬂ‘J e&a_ﬂ\ _).JL;AA

Text

Available in the Library?

Required Texts

3- Fundamentals of Materials Science and Engineering, Yes
W. D. Callister and D. G. Rethwisch, 4med., 2018.

1. An Introduction to Material Engineering and Science: For
chemical and material engineers, Brian S. Mitchell, 1sced.,

Recommended 2003. z
o
Texts 2. Material Science and Engineering: An introduction, W. D.
Callister and D. G. Rethwisch, 10w ed., 2018.
3. Material science S.L, Kakani and A. Kakani, 1sted., 2017.
https://onlinelibrary.wiley.com/journal/15214176
Websites https://www.unsw.edu.au/science/our-schools/materials/engage-with-us/high-school-
students-and-teachers/online-tutorials/corrosion
Grading Scheme
Group Grade gl Marks % Definition
A - Excellent Il 90 - 100 Outstanding Performance
B - Very Good [AENRYEN 80-89 Above average with some errors
Success Group
C - Good RYEN 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory s gia 60 - 69 Fair but with major shortcomings
E - Sufficient Jsiia 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aadladl) 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.
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MODULE DESCRIPTION FORM
Z\M\JJ‘ BJLAS\ LJ.».AJ CJ}AJ

Module Information
Agaal 52l 5alall ila slaa

Module Title Thermodynamic I Module Delivery
Module Type C X Theory
O Lecture
Module Code PRE213 X Lab
ECTS Credits 5 X Tutorial
O Practical
SWL (hr/sem) 125 [ Seminar
Module Level Il Semester of Delivery 1
Administering Department D;p;:élﬂzg(;;zgn College College of Petroleum and Mining Eng.
Module Leader Asst. Prof. Raqeeb H. Rajab e-mail rageeb.hummadi@uomosul.edu.ig
Module Leader’s Acad. Title Assistant professor | Module Leader’s Qualification M.Sc.
Module Tutor Sarah Saad Abduljabbar e-mail sarahsaad3860707 @uomosul.edu.ig
Peer Reviewer Name Name e-mail E-mail
‘;:::tiﬁc Committee Approval 25/09/2024 Version Number | 1.0
Relation with other Modules
AV Al Hall 3 sall ae AL
Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

Ll Y Oy sinall g alail) il g Al jall salall Calaal

Students will be able to:

1. Identify the terminology and definitions associated with thermodynamics, review

Module Aims unit system, properties of a system such as density, pressure, temperature and
specific heats.

2. Introduce a systematic steps for solving thermodynamic problems.

3. Understand the concept of energy and the definition of its various types,
especially, internal energy of a system.

4. Understand the concept of heat and the way energy transfer by heat.

5. Define the concept of work.

Jou) Al salddl Calaal
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Introduce the first law of thermodynamics and energy balance.

Define a control volume principle, including the transfer of mass and energy
crossing the control surface.

Understand the concept of a pure substance, phase change, and projection of
substance property line on PV, TV, and PT property diagram.

Demonstrate the procedures for determining thermodynamic properties of pure
substances from tables of property data.

Define the hypothetical ideal gas, and demonstrate the ideal-gas equation of
state as well as the deviation from ideal gas behavior through compressibility
factor.

Apply the first law of thermodynamics on closed (fixed mass) system and develop
the general energy balance applied to closed systems.

Define the specific heats at constant volume and pressure and relate them to the
changes in internal energy and enthalpy of ideal gases. Also, determine the
internal energy and enthalpy for incompressible substances.

Apply energy balance for closed (fixed-mass) systems that involve heat and work
interactions for pure substances, ideal gases, and incompressible substances.
Apply mass conservation principle to various systems including steady and
unsteady flow control volumes.

Identify the energy carried by a flow stream crossing a control surface as the sum
of internal energy, flow work, kinetic energy, and potential energy of the fluid
and to relate the combination of the internal energy and the flow work to the
property enthalpy.

Solve energy balance problems for common steady-flow devices such as nozzles,
compressors, turbines, throttling valves, mixing chambers, and heat exchangers.
Define and thermal energy reservoirs, reversible and irreversible processes, and
introduce the heat engines, refrigerators, and heat pumps.

Apply the second law of thermodynamics to theoretical cycles and develop
absolute thermodynamic temperature scale.

Module Learning
Outcomes

Balall alatll il jaa
Al Hall

Intellectual Skills:

L.

2.

3.

4.

Apply thermodynamic principles and mathematical techniques to analyze and
solve problems related to energy, heat, and work.

Analyze and interpret thermodynamic diagrams, property tables, and equations of
state.

Evaluate and compare the performance of different thermodynamic processes and
cycles.

Apply thermodynamic concepts and principles to analyze and design engineering
systems and real-world applications.

Indicative Contents
Goala Y il giaal)

Module Contents:

1.

2.

3.

Introduction to Thermodynamics [8 hr]
Basic concepts and definitions

System, surroundings, and boundaries
State and properties of a system
Processes and cycles

Energy, Heat, and Work

Forms of energy [8 hr]
First Law of Thermodynamics
Type of energy

Pure substances and mixtures [12 hr]
Property diagrams and tables

Equations of state

Phase equilibrium
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4. Gas laws and equations [12 hr]
- Ideal Gas Behavior

- Ideal gas processes

- Specific heat capacities

- Real gas behavior

5. First Law of Thermodynamic and Energy Balance [20 hr]
- Entropy and irreversibility

- Carnot cycle and efficiency

- Thermodynamic Processes and Cycles

6. Isobaric, isochoric, isothermal, and adiabatic processes [15 hr]
- Rankine cycles
- Vapor compression refrigeration cycle

7. Energy balance of open system [20 hr]

- Power generation systems

- Refrigeration and air conditioning systems
- Thermal energy storage

- Combustion and energy conversion

Learning and Teaching Strategies

aslal) g alail Clia ) jind

The primary strategy for delivering this module will be to encourage students to
participate in the exercises while refining and expanding their critical thinking skills.

Strategies This will be accomplished through classes, interactive tutorials, and the consideration
of simple experiments involving sampling activities that students find interesting.
Student Workload (SWL)
ULl ‘;m\ Al Jaall
Structured SWL (h/sem) 63 Structured SWL (h/w) 42
Jadl)l JA lUall alasial) ol jall Jasl) Lo saud calldall alaiiall asl 5l Jaall ’
Unstructured SWL (h/sem) 62 Unstructured SWL (h/w) 41
Juadl) P Qllall daiid) pe ol all Jaall Lo sl llall alaiiall je sl Hall sl )
Total SWL (h/sem) 195
Jadll A llall SN il jal) Jasl)

Module Evaluation
:X,g.u\)ﬂ\ salal) (5.1;\93

. . Relevant Learning
Time/Number Weight (Marks) Week Due
Outcome
Quizzes 3 10% (10) 4,9,12 LO#1,2,4
Formative Assignments 4 10% (10) 2,12 LO#3,4
assessment Projects / Lab. 1 10% (0) continues All
Report 1 10% (5) continues All
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Summative Midterm Exam 1lhr 10% (15) 8 LO#1,2
assessment Final Exam 3hr 50% (60) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
bl o pul) el
Material Covered
Week 1 Introduction, concept, and definitions
Week 2 Energy, heat, work,
Week 3 First law of thermodynamics
Week 4 Properties of pure substances, property tables
Week 5 Ideal Gases, real gases, compressibility ratio.
Week 6 Energy analysis of a closed system
Week 7 Energy analysis of a closed system
Week 8 Isobaric and Isochoric Process
Week 9 Isothermal process
Week 10 Adiabatic and polytropic processes
Week 11 Mass and energy analysis of control volume
Week 12 Steady- and unsteady flow, energy balance
Week 13 Nozzles, compressors, turbines
Week 14 Throttling valves, mixing chambers, and heat exchangers
Week 15 Introduction to second law of thermodynamic
Week 16 Preparatory week before the final Exam

Learning and Teaching Resources
U'“.-Uﬂ\} (-Jaﬂ\ JJLAA

Available in the

Text .
Library?
Required Texts 1. Yunus A Cer}gel and Michael A. Boles. Thermodynamics: Ves
An Engineering Approach, 7th Ed. McGraw Hill, 2011.
1. Borgnakke, C. and Sonntag, R. E., Fundamentals of
Recommended Texts Thermodynamics, 7th Ed., John Wiley & Sons, 2009. PDF

2. Moran, M.J,, and Shapiro, H.N., Fundamental of
Engineering Thermodynamics, 5th Ed., John Wiley &
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Grading Scheme

Group Grade i) Marks (%) | Definition

A - Excellent bl 90 - 100 Outstanding Performance.

B - Very Good [AENRYEN 80 -89 Above average with some errors.
(S:;(iefgoc)iroup C - Good RYEN 70-79 Sound work with notable errors.

D - Satisfactory s gia 60 - 69 Fair but with major shortcomings.

E - Sufficient Jsde 50 -59 Work meets minimum criteria.
Fail Group FX - Fail (Aadlaall 28) il | (45-49) More work is required, but credit is given.
(0-49) F - Fail ) (0-44) A significant amount of work is 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
W\JJ‘ BJLAS\ LJ.».AJ CJ}AJ

Module Information
Zaual 5l 52Lal) Cile slas

Petroleum Chemistry

Module Title Module Delivery
Module Type Core X Theory

X Lecture

PRE215

Module Code I Lab
ECTS Credits 6 Xl Tutorial

O Practical
SWL (hr/sem) You O Seminar
Module Level Il Semester of Delivery 1
Administering Department PGR College PPE
Module Leader Semaa |. Khaleel e-mail semaaibraheem@uomosul.edu.ig
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification Ph.D.
Module Tutor N/A e-mail E-mail N/A
Peer Reviewer Name Name - e-mail E-mail -
Scientific Committee Approval

entitl ree Approv 25/09/2024 Version Number | 2.0
Date
Relation with other Modules
AV Al Hall 3 sall ae ALl

Prerequisite module None Semester 2
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

Ll Y Oy sinall g aleil) il g Al jall salall Calaal

Module Objectives 1. To study the chemical composition of crude oil

Al 2l Balal) ian} 2. To study the classification of crude oil based on API, Kw, VGC, paraffin & sulfur

content, and correlation index method.
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3. To study the chemical composition and physical properties of petroleum products
and natural gas.

4. To study the type of distillation curves of crude oil and petroleum products.

Module Learning
Outcomes

ol Hall 3alall aladl) s j3a

1. knowing the PIONA, sulfur, nitrogen, and oxygen compounds present in crude oil.
2. Knowing the light, medium, heavy, paraffinic, naphthenic, aromatic base crude oils
3. Have basic knowledge about how crude oil can be fractionated into final products.
4. Knowing the main components of NG and LPG with their physical properties.

5. Knowing the PNA composition of Naphtha with carbon and boiling point range.

6. Knowing the PNA composition of Gasoline, RON&MON, RVP, copper strip test.

7. Knowing the PNA composition of kerosene, Flash, Smoke, Aniline points.

8. Knowing the PNA composition of AGO, DI, sulfur and nitrogen content, viscosity
and CFP.

9. Knowing the PNA composition of fuel oil and lubricating oils properties.
10. Knowing the PNA composition of AR, VR and Bitumen properties.
11. Knowing the API, ASTM d86, and ASTM D1160 curves.

12. Knowing the TBP, EVF, and SD curves for crude oil and petroleum products.

Indicative Contents

alid Y il gisall

Part A: Definition of crude oil and studying its chemical and elemental composition,
hydrocarbon and non-hydrocarbon constituents, and SNO content [12 hr.].

Part B: The basic concept of ADU and VDU of crude oil [4 hr.].
Part C: Study the chemical and physical properties of petroleum products [20 hr.]

Part D: API gravity and distillation curves of petroleum products [20 hr.]

Learning and Teaching Strategies

ol 5 alasl) iyl ind

Strategies

The main strategy that will be adopted in delivering this module is to motivate
students’ participation in the class by raising questions and inquiries while at the
same time refining and expanding their critical thinking skills. This will be achieved
through classes, interactive tutorials, symposiums, simple experiments that are
interesting to the students, and self-assessment tests.

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

Jadll JA lUall alaitall ol jall Jeal)

59

bie sl Callall altiall o jall Ll

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

Suaill JN& Ul aliidll e asd yall Jaal

91

Lo saal calldall alaiiall e sl 5ol Jaall

6.5

Total SWL (h/sem)

Juadll A llall I il o) Jasl)

150

Module Evaluation

:\,3»:\)3]\ salal) :"“9"
) . Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome
Quizzes 2 20% (20) 5and 10 | #1-#5 and #6- #10
Assignments 2 4% (4) 4 and 13 #1- #4 and #5- #12
Formative
Lab assignments
S 2 6% (6) 7and 14 | Al
Lab Report 5 10% (10) 2,3,6,8,10 | #5, and #6- #12
TN TR Midterm Exam 2hr 10% (10) 7 #1-4#7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
< ) = guY) GL@_LJ\
Material Covered
The chemical composition of crude oil.
Week 1
The hydrocarbon and non-hydrocarbon constituents of crude oil.
Week 2
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The classification of crude oil.

Week 3
The technological classification of crude oil.
Week 4
The atmospheric and vacuum distillation of crude oil.
Week 5
The chemical and physical properties of natural gas and LPG.
Week 6
The chemical and physical properties of total naphtha.
Week 7
The chemical and physical properties of gasoline.
Week 8
The chemical and physical properties of kerosene.
Week 9
The chemical and physical properties of atmospheric gas oil.
Week 10 pny prop p 8
The chemical and physical properties of fuel oil.
Week 11
The chemical and physical properties of AR and VR and petroleum coke.
Week 12
The API gravity and distillation curves of crude oil and petroleum products.
Week 13
The API gravity and distillation curves of crude oil and petroleum products.
Week 14
Preparatory week
Week 15
Week 16 | fina| Exam
Delivery Plan (Weekly Lab. Syllabus)
Material Covered
Week 1

Lab 1: Introduction to laboratory of petroleum chemistry
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Week 2

Lab 2: Determining the API gravities of crude oils

Lab 3: Determining the API gravities, Specific gravities, and relative densities of petroleum products

Week 3

Lab 4: Determining the PNA composition of Gasoline by gas chromatography
Week 4

Lab 5: Determining the PNA composition of kerosene by gas chromatography
Week 5

Lab 6: Determining the PNA composition of light gasoil by gas chromatography
Week 6

Lab 7: ASTM D86 distillation curves of light and middle distillates
Week 7

Lab 8: ASTM D1160 distillation curves of heavy distillates
Week 8

Lab 9: TBP experiment for crude oil
Week 9
Week 10 | [ab 10: EFV experiment for crude oil and light distillates

Lab 11: Acid value (PH)of petroleum products
Week 11 Asphalt properties and semi solid (bitumen) of petroleum crude.

Lab 12: Standard test method for distillation of petroleum products at atmospheric pressure
Week 12 | ASTM D86, IP 123
Week 13 | preparatory week
Week 14

Preparatory week
Week 15 | final Exam
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Learning and Teaching Resources

WJJ:‘S‘J (J*ﬂ‘ J.JLAA

Text Available in the Library?

1. Characterization of petroleum products by Riazi

Required Texts Yes

2. Handbook of Petroleum Refining Processes by Meyers

Recommended
No
Texts
https://www.sciencedirect.com/book/9780444527851/fundamentals-of-petroleum-
Websites
refining
Grading Scheme
Group Grade gl Marks % | Definition
A — Excellent bl 90 - 100 Outstanding Performance
B - Very Good [AENRTEN 80 -89 Above average with some errors
Success Group
C - Good 2 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory b sia 60 - 69 Fair but with major shortcomings
E - Sufficient Jsia 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aaledll 28) 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.
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MODULE DESCRIPTION FORM
duwoly I Balell Cauo g i ged

Module Information
a1 B3!S loglas

Module Title English language Module Delivery
Module Type Core X Theory
| X Lecture
Module Code PRE2022 X Lab
ECTS Credits 2 [ Tutorial
1 Practical

SWL (hr/sem) 50 0 Seminar
Module Level 1 Semester of Delivery Y

Petroleum Reservoir . . .

. . . Petroleum and mining engineering

Administering Department Engineering College college

Department &
Module Leader Amira Rifae Hannawi e-mail amira.rifae@uomosul.edu.iq

Assist. Lecturer
Module Leader’s Acad. Title Module Leader’s Qualification Msc.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval

enti S 25/09/2024 Version Number | 1.0
Date
Relation with other Modules
31 Ayl Bl gall ao A83all

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

LalinYl Olgizally phatll g5l g Ayl B3l Lol

13. to enable the learner to communicate effectively and appropriately in real

Module Objectives life situation.
. 14. to use English effectively for study purpose across the curriculum.
Pt Bl e 15. to develop interest in and appreciation of language

16. to develop and integrate the use of the language skills i.e. Reading, Speaking
and Writing .
17. to revise and reinforce structure and grammar already learnt.

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

7. Define The ability to read English with understanding the student is able to

Module Learning understand the total content

Outcomes 8. ldentify the ability to understand English when it is spoken.

9. Promote the ability to write English correctly .

10. Outline the correct usage of the grammatical items.

3ol Pl,.;.)l Ol o 11. Describing and Identify some concepts of petroleum and mining study to

Gyl enhance students’ lexicon of specific terms .

12. List students' weaknesses in an attempt to strengthen and overcome them

13. Encourage student to write reports about different topics .

14. Enforce their language by giving them assignment that strengthen the
method of research and writing

Indicative content includes the following.

Indicative Contents
types Of sentences

Aol Yl wlgisall

An affirmative sentence ( a declarative or assertive) sentence, and it can be either a
simple, complex or compound sentence as long as it is positive , Negative and

interrogative sentences . [15hrs]

Learning and Teaching Strategies

W‘j PJ:JJ‘ ul,:a,pbu»‘

Strategies
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The main strategy that will be adopted in delivering English language is to encourage
students’ participation in the exercises, discussion and use brainstorming by asking
many questions to keep in touch with the students .In this course we will also
encourage students how to write , read and discuss different scientific topics . while at
the same time refining and expanding their critical thinking skills and give and receive
feedback from the students. 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.Cj{ud Vol O g g,JLL:.U L";wb.JJ\ d“’"‘”

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

sl I CIlall wlaziall (gwhldl Jooxd! e gl CUall lasiall (qolyd) ol
Unstructured SWL (h/sem) Unstructured SWL (h/w)

i)l 3l CIlall elaziadl pe gshyldl Josxd! e gueanl JUal) elaiiall s byl Jomell
Total SWL (h/sem)

o)l IS Iall KU1 gyl Joonl

Module Evaluation

a&ubﬂ‘ OJLAJ‘ (“**-"-’.... a3

Relevant Learning
Time/Number Weight (Marks) Week Due
Outcome
Quizzes 2 10% (10) 6and 12 LO #3 #4and #6
Formative
Assignments 2 10% (10) 2and 12 LO #1 #2 and #5 #8
assessment
Report 1 10% (10) 13 LO #1#2 and #4 #7
G Midterm Exam 2hr 10% (10) 7 All
assessment | gina| Exam 3hr 60% (60) 16 Al
Total assessment 100% (100 Marks)
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Delivery Plan (Weekly Syllabus)

Syl £ 5l 7\giell

Material Covered

Week 1 Introduction - Simple sentence + reading and listening scientific passage
Week 2 Compound sentence + reading and listening scientific passage
Week 3 Complex sentence + reading and listening scientific passage
Week 4 Affirmative sentence (declarative or assertive ) + reading and translating scientific passage
Week 5 Negative, positive and interrogative sentences + reading and listening scientific passage
Week 6 Examination
Week 7 Numbers and Measurement + reading and translating scientific passage
Week 8 Describing Equipment + reading and translating scientific passage
Week 9 Giving Instructions + reading and translating scientific passage
Week 10 | Safety + reading and translating scientific passage
Week 11 | Describing Systems + reading and translating scientific passage
Week 12 | Making Comparisons + reading and translating scientific passage
Week 13 | Describing Processes + reading and translating scientific passage
Week 14 | Expressing Possibility + reading and translating scientific passage
Week 15 | Countable/uncountable nouns How much/how many + reading and translating scientific passage
Week 16 | Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)

Material Covered

Week 1
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Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

Learning and Teaching Resources

U":.JJ"\:JD ‘o.laﬂbbb,ao

Text Available in the Library?

Required Texts

Levrai. P (2020) English for Oil and Gas FOUNDATION
COURSE .TTLINTERNATIONAL

Frendo.E with Bonamy, D(1997) English for the Oil industry, No
PEARSON LONGMAN .

Recommended Textbook and curriculums approved by the scientific \
o
Texts committee and academic accreditation committee .
https://academicguides.waldenu.edu/writingcenter/scholarlyvoice/sentencestructure
https://byjus.com/english/types-of-sentences/
Websites
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Grading Scheme

CAL?:)J..” bhlaxo

Group Grade gest:i] Marks % Definition

A - Excellent el 90 - 100 Outstanding Performance

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

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

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

E - Sufficient Jgaio 50-59 Work meets minimum criteria
Fail Group FX - Fail (A laadl Wi8) 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.
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MODULE DESCRIPTION FORM

Module Information
Agaal 52l 5alall ila slaa

Module Title Arabic II Module Delivery
Module Type S X Theory
Module Code UOM2012 O Lecture
1 Lab
ECTS Credits 2 O Tutorial
O Practical
SWL (hr/sem) 50 X Seminar
Module Level 2 Semester of Delivery 1

Dept. of Petroleum

Administering Department & Refining Eng. College College of Petroleum and Mining Eng.
Module Leader Arwa Issa Mohammed e-mail arwa.issa.m@uomosul.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification PhD
Module Tutor e-mail
Peer Reviewer Name Name e-mail E-mail
IS;:te:tific Committee Approval 20/1/2025 Version Number 2.0

Relation with other Modules

AV Al Hall 3 sall ae AL

Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

Ll Y Oy sinall g alail) il g Al jall salall Calaal

Module Aims

Jau) all 3aldl Calaal

The aim of this semester is to enable students to read correctly and acquire the ability to
use language correctly in communication with others, such as speed, quality of delivery,
and eloquence. It also aims to teach students to listen well, develop their literary taste,
and accustom them to correct, clear expressions.

Module Learning
Outcomes

CLO1:
Introducing the student to the necessity of practicing the rules of writing and
speaking in classical Arabic.
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palall Ll s e
Loyl

CLO2:

Introducing the student to the levels of the Arabic language system

CLO3:

Deepening the student's connection with the Arab and Islamic heritage.

CLO4:

Promote scientific research in the field of Arabic language and its sciences to prepare
studies and research.

CLOS:

Showing the beauty of the Arabic language, the breadth of its meanings and its
constructional styles.

CLO6:

Enabling the student to overcome and correct linguistic errors.

CLO7:

Developing the student's literary taste to understand the aesthetic aspects of speech
style, images and meanings.

CLOS:

Introducing the most prominent poets of the Abbasid era

Indicative Contents
Lol ) el sinall

Part One: (6 hours)

e Arabic Grammar (Syntax)

e Subject and Predicate

e Subject and Predicate Rejectors
Part Two: (6 hours)

e Kana and its Sisters

e Inand its Sisters

Zan and its Sisters Part Three: (6 hours)
e Midterm Exam

e Accusative Nouns

e  Absolute Object

Part Four: (4 hours)

e Grammatical Mistakes

e Spelling

Part Five: (8 hours)

Literature in the Abbasid Era

e The Poet Al-Mutanabbi
e The Poet Abu Tammam
e The Poet Abu Firas Al-Hamdani
Learning and Teaching Strategies
aslail 5 alasl) il ind
The primary goal of Arabic language lessons is to eliminate the difficulty and rigidity
that may accompany some of the topics covered in these lessons, in addition to
conveying the required ideas and information to students in ways that are
understandable and appropriate to their individual differences. The most prominent
Strategies focus of the lectures is Arabic grammar and literature. The study consists of lectures,
exams, in-class assignments, discussions, and homework.
Student Workload (SWL)
Qllall Ll 5l Jaal
Structured SWL (h/sem) 23 Structured SWL (h/w) 55
Sl JS1A Uall aliial) sl jall Jasl) Lo saud alUall alsinall ud 5l Jaal :
Unstructured SWL (h/sem) 17 Unstructured SWL (h/w) 1.1
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Jaill PE QN Bl e il Jaal

e sal calldall alaiiall pue ol Hall Jaal)

Total SWL (h/sem)

Jeadll oA il %;SX\ ‘;u\ﬁlt Jaall >0
Module Evaluation
ol ) 3oLl
Time/Number Weight (Marks) Week Due Relevant Learning
Outcome

Quizzes 1 10% (10) 4,8and 10 | All
Formative Assignments 1 10% (10) 6 CLO4, CLO5, and CLO6
assessment Projects / Lab. 1 10% (10) 12 All

Report 1 10% (10) 10 CLO4, CLOS, and CLO6
Summative Midterm Exam 2 hrs 10% (10) 7 All
assessment Final Exam 3 hrs 50% (50) 16 All

Total assessment

100% (100 Marks)

Delivery Plan (Weekly Syllabus)

< ).L'..'d\ = suY) GL@_LJ\
Material Covered
Week 1 importance of Arabic Grammar (Grammar)
Week 2 Subject and Predicate
Week 3 Subject and Predicate Rejectors
Week 4 Kana and its Sisters
Week 5 Inna and its Sisters
Week 6 Zanna and its Sisters
Week 7 Midterm Exam
Week 8 Accidental Nouns
Week 9 Absolute Object
Week 10 Linguistic Mistakes
Week 11 Spelling
Week 12 Literature in the Abbasid Era
Week 13 The Poet Al-Mutanabbi
Week 14 The Poet Abu Tammam
Week 15 The Poet Abu Firas Al-Hamdani
Week 16 Final Exam
Delivery Plan (Weekly Lab. Syllabus)
Material Covered
Week 1
Week 2

Learning and Teaching Resources
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U'“.-Uﬂ\} (-Jaﬂ\ JJLAA

Available in the
Text .
Library?
Required Texts Comprehensive Grammar / Abbas Hassan Yes
Recommended Texts | In Abbasid Literature / Muhammad Mahdi Al-Basir Yes

Grading Scheme

Cilaal) alads

Group Grade il Marks (%) | Definition

A - Excellent bl 90-100 Outstanding Performance.

B - Very Good [AENRTEN 80 -89 Above average with some errors.
;S:gc-e:;()()iroup C - Good RYEN 70-79 Sound work with notable errors.

D - Satisfactory s gia 60 - 69 Fair but with major shortcomings.

E - Sufficient J e 50-59 Work meets minimum criteria.
Fail Group FX — Fail (Aadleall 28) ol | (45-49) More work is required, but credit is given.
(0-49) F - Fail l (0-44) A significant amount of work is 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
W\JJ‘ BJLAS\ LJ.».AJ CJ}AJ

Module Information
Zaual 5l 52Lal) Cile slas

Module Title Electrical technology Module Delivery
Module Type Core X Theory
| X Lecture
Module Code PRE227 K Lab
ECTS Credits 6.00 O Tutorial
O Practical
SWL (hr/sem) 150 O Seminar
Module Level uaGl Semester of Delivery Two
Administering Department Type Dept. Code College Type College Code
Module Leader Abdullah Hussein Ibrahem e-mail abdallh.hussen@uomosul.edu.ig
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification PhD
Module Tutor e-mail E-mail
Peer Reviewer Name e-mail E-mail
Scientific Committee Approval
entitl ree Approv 20/01/2024 Version Number | 1.0
Date
Relation with other Modules
AV gl yall 3l sall ae 28|
Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

Ll Y Oy sinall g alail) il g Al jall salall Calaal

110




Module Objectives

Jou) Al salddl Calaal

1. The foundations of Identify the types of materials and their atomic and
crystal structure (semiconductors for example).

2. Study of the physical properties of minerals (electrical properties).
This course deals with the basic concepts of metallic materials and methods
of using them in electronic devices (diodes, transistors and logic gates).

4. To develop problem-solving skills and an understanding of circle theory
through the application of techniques and physical laws.

5. To perform network and nodal analysis.

6. Fundamentals of electronic devices used in mining.

Module Learning
Outcomes

Ao Hal) alall aladl) s jaa

1. Identify the basics of the crystalline and atomic structure of materials and
how to distribute atoms and electrons.

2. Studying semiconducting materials by studying their electrical properties.
Know how semiconductor materials are used in the manufacture of the
basics of electronic devices.

Identify semiconductor devices such as diodes, transistors and logic gates.
Knowing the laws and applications of semiconductor devices.

Study how the devices work individually.

Studying how the devices work in the electronic circuit.

Recognize how electricity works in electrical circuits.

©® N O Vv kW

Discuss the reaction and involvement of devices in electric circuits.
Studying the application of physical laws to circuits, such as Kirchhoff's law,
Ohm's law, and others.

9. Learn how to deal with electronic devices (which are the basis for command
and control systems).

Indicative Contents

ala LY ey giaall

Part A - Circuit Theory

crystal structures and crystallography — type of crystallography, type of solid materials,
crystal structure, Lattice translation vectors, Unit cell, Crystal systems, Crystal
symmetry, Crystal planes and indices. [9 hrs]

Atomic structure - The Atom, Electron configuration of atom, the periodic table
elements, Materials Used in Electronic Devices, Current in Semiconductors, N-Type
and P-Type Semiconductors, The PN Junction. [9 hrs]

Part B - Analogue Electronics

Fundamentals

Semiconductor devices, Kirchhoff's laws, Ohm’s law, Analysis of a circuit. diodes and
applications, Diodes and Diode circuits — Diode characteristics and equations, ideal vs
real. Signal conditioning, clamping and clipping, rectification and peak detection,
photodiodes, LEDs, special diodes, Zener diodes, voltage stabilization, voltage
reference, power supplies. [15 hrs]
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Bipolar transistor and applications. [10 hrs]
Field-effect transistors. [10 hrs]

Part C - Digital Electronics

Digital Fundamentals

Number Systems, Operations, and Codes. Logic Gates. Boolean Algebra and Logic
Simplification, Half and Full Adders, Latches, Flip-Flops, and Timers. [20 hrs]

Learning and Teaching Strategies

adal) g alal) il i

Strategies

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

Student Workload (SWL)

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

78 6
Juadl) P& Ul adaiial) ol Al Jaal) Lo sal calldall altiall sl 5l Jaall
Unstructured SWL (h/sem) Unstructured SWL (h/w)

72 5
Jeaill DA Qlall latil) e asl jall Jasl) Lo sonsd Ul aliiiall e sl 5l Jasll
Total SWL (h/sem)

150

Jeadll o il %;SX\ o Al Jaal)

Module Evaluation

Z\Tp.n\‘)ﬂ\ 3alall ?"5‘33

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

Quizzes

2 10% (10) 5and 10 LO #1, #2 and #10, #11
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Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
Formative

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

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

Delivery Plan (Weekly Syllabus)

bl o pul) el

Material Covered

Week 1 Introduction in Solid State Physics - crystal structures and crystallography
Week 2 Atomic structure - The Atom, Materials Used in Electronic Devices
Week 3 Current in Semiconductors, N-Type and P-Type Semiconductors, The PN Junction
Week 4 Diodes and Applications , Special-Purpose Diodes

Week 5 Bipolar Junction Transistors (BJT)

Week 6 Transistor Bias Circuits

Week 7 BJT Amplifiers

Week 8 BJT Power Amplifiers

Week 9 Field-Effect Transistors (FETs)

Week 10 | Number Systems, Operations, and Codes

Week 11 | Logic Gates

Week 12 | Boolean Algebra and Logic Simplification

Week 13 | Combinational Logic Analysis

Week 14 | Functions of Combinational Logic

Week 15 | Latches, Flip-Flops, and Timers

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

Material Covered

Week 1 Lab 1: Characteristic of Silicon Diode

Week 2 Lab 2: Half and Full Wave Rectifier

Week 3 Lab 3: Characteristic of Zener Diode

Week 4 Lab 4: The Diode Properties of the Transistor and Its IV Characteristic Curves

Week 5 Lab 5: Logic gates

Week 6 Lab 6: Half adder and Full adder operations

Week 7 Lab 7: The Gray codes to binary circuit & binary to Gray codes circuit

Learning and Teaching Resources

Gl g el jalias

Text Available in the Library?
ELEMENTARY SOLID STATE PHYSICS: Principles and
Applications, M. A. OMAR, Addison-Wesley No
Required Texts Electronic Devices, Thomas L. Floyd, Tenth Edition Yes
Digital Fundamentals , Thomas L. Floyd, Eleventh Edition No
Recommended Al ks Jleal (o5 (oo . Abiall A1) o 38 No
Texts )
Websites
Grading Scheme
Gila all ki
Group Grade il Marks % Definition
Success Group | A - Excellent Dkl 90-100 Outstanding Performance
(50 - 100) B - Very Good [EEGRIEN 80 -89 Above average with some errors
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C - Good REES 70-79 Sound work with notable errors

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

E - Sufficient Jsia 50-59 Work meets minimum criteria
Fail Group FX - Fail (Andlaall 28) o, | (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 DESCRIPTION FORM

duwoly I Balell Cauo g i ged

Module Information

d) Al Balal) Chla glaa

Module Title Engineering Mathematics 11 Module Delivery

Module Type Basic Theory

Module Code PRE221 O Lecture

1ECTS Credits 6 O Lab
Tutorial

SWL (hr/sem) O Practical
O Seminar

Module Level 2 Semester of Delivery 2

Administering Department Type Dept. Code College Type College Code

Module Leader Zaid Salahaldeen Thanoon e-mail Zeadsalahaldeen@uomosul.edu.iq

Assistant
Module Leader’s Acad. Title Module Leader’s Qualification
Lecturer

Module Tutor e-mail

Peer Reviewer Name e-mail

Scientific Committee Approval

15 20/01/2025 Version Number | 1.0
Date
Relation with other Modules
AV Al Hall 3 sall ae ALl
Prerequisite module None Semester
Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents

LalinYl Olgizally phatll g5l g Ayl B3l Lol

Module Aims

Gyl B3Ladl CBlua]

Provide the fundamental base for mathematics for functions.
Use mathematical differentiation and integration to solve some engineering
problems.

Module Learning
Outcomes

Bolall eal] Solryee
W]

Know the three-dimensional coordinate system.

Find the dot and cross product and angle between vectors
Know the equation of lines and parametric equation of lines.
Solve the differential equations in first-order first-degree.

v e N,

Solve linear differential equations in high order.

Indicative Contents

Aol Yl wlgisall

Indicative content includes the following.

Part A

Three-Dimensional Coordinate Systems, The Distance Between two points, Vectors,
Component Form, Vector Algebra Operations, Properties of Vector Operations, Midpoint of a
Line Segment, The Dot Product, Angle Between Vectors

[8 hrs]

The Angle Between Two Nonzero Vectors u and v, Orthogonal Vectors, Dot Product Properties
and Vector Projections. The Cross Product, The Cross Product of Two Vectors in Space, Parallel
Vectors.

[8 hrs]

Properties of the Cross Product, Area of a Parallelogram, Calculating the Cross Product as a
Determinant Lines and Planes in Space.Lines and Line Segments in Space. Parametric Equations
for a Line,

[8 hrs]

The Distance from a Point to a Line in Space.

An Equation for a Plane in Space, Equation for a Plane, Lines of Intersection, The Distance from
a Point to a Plane, Angles Between Planes

[4 hrs]

Part B
Differential Equations: Definition, Classification, order and degree of Des
Homogeneity and linearity of the DEs, Generation of the DEs.

Solution of DEs (First order First degree DEs by Separable method).

Homogenous and non-homogenous DEs method).

[8 hrs]
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Solution of DEs (First order First degree DEs by Linear and nonlinear method).

Exact and non-exact method

[8 hrs]

Second order DEs for X-is missing, y-missing

Solution of DEs (higher order DEs — Complementary solution + Particular solution).

[16 hrs]

Learning and Teaching Strategies

ol 5 alasl) iyl ind

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 type of simple experiments involving some
sampling activities that are interesting to the students.

Student Workload (SWL)

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

63 4
duadl s CIlall elazall (gohyldl Josxd! e gueanl Ul @latiall gl Josell
Unstructured SWL (h/sem) Unstructured SWL (h/w)

87 6
duadll I CIlall elaziadl & bl Jozxd! b gueanl JUal) elaiiall e gyl Jonll
Total SWL (h/sem)

150

o)) I CIUall JSI1 gyl Jox!
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Module Evaluation

:\,3»:\)3]\ salal) (5.1,333

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

Quizzes Y 30% (30) 5-10 LO#1,2,3
R Assignments Y 10% (10) 2-12 LO#1-4
assessment Projects / Lab.

Report
TN TR Midterm Exam 1hr 10% (10) 8 LO#1-3
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Bl e sl #leidll

Material Covered

Week 1 Three-Dimensional Coordinate, The Distance Between Vectors, m, Vector Algebra Operations, Properties of
Vector Operations.
The Dot Product, Angle Between Vectors.

Week 2 .
The Angle Between Two Non-Zero Vectors u and v, Orthogonal Vectors, Dot Product Properties and Vector
Projections.

Week 3 The Cross Product, The Cross Product of Two Vectors in Space, Parallel Vectors Properties of the Cross
Product, Area of a Parallelogram, Calculating the Cross Product as a Determinant
Lines and Planes in Space.

Week 4 P
Line

Week 5 Vector Equation for a Line.

Week 6 Parametric Equations for a Line, The Distance from a Point to a Line in Space

Week 7 An Equation for a Plane in Space, Equation for a Plane, Lines of Intersection, The Distance from a Point to a
Plane, Angles Between Planes

Week 8 Differential Equations: Definition, Classification, order and degree of

Week 9 DEs Homogeneity and linearity of the DEs, Generation of the DEs

Week 10 | First order First degree DEs by Separable method
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Week 11

First order First degree DEs by linear and nonlinear DEs method

Week 12 First order First degree DEs by Exact and non-Exact DEs method
Week 13 | second order DEs for X-is missing, y-missing

Week 14 | higher order DEs — Complementary solution + Particular solution).
Week 15 higher order DEs — Complementary solution + Particular solution).
Week 16 | The final Exam

Learning and Teaching Resources

WJﬂ‘J ?L':d\ _).JL;A.A

Text

Available in the
Library?

Required Texts

Thomas' Calculus by Finney and Thomas.

Yes

Recommended Texts

Websites
Grading Scheme

Group Grade gest:i] Marks (%) | Definition

A - Excellent el 90 -100 Outstanding Performance

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

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

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

E - Sufficient Jgaie 50-59 Work meets minimum criteria
Fail Group FX - Fail (Alaadl u8) Cly | (45-49) More work required but credit awarded
(0-49) F - Fail el (0-44) Considerable amount of work required

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

Module Information
a1 B3!S loglas

Module Title English language |l Module Delivery
Module Type Core X Theory
| X Lecture
Module Code PRE 120 X Lab
ECTS Credits 2 [ Tutorial
1 Practical

SWL (hr/sem) 50 0 Seminar
Module Level 2 Semester of Delivery Y

Petroleum Reservoir . . .

. . ) Petroleum and mining engineering

Administering Department Engineering College college

Department &
Module Leader Amira Rifae Hannawi e-mail amira.rifae@uomosul.edu.iq
Module Leader’s Acad. Title Assist. Lecturer Module Leader’s Qualification M.Sc.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval

enti S 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
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LaliyYl lgisally phatll 5L 9 Ayl B3l L3l

18. to enable the learner to communicate effectively and appropriately in real

Module Objectives life situation.
. 19. to use English effectively for study purpose across the curriculum.
Al Blall L 20. to develop interest in and appreciation of language

21. to develop and integrate the use of the language skills i.e. Reading, Speaking
and Writing .
22. to revise and reinforce structure and grammar already learnt.

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

15. Define The ability to read English with understanding the student is able to

Module Learning understand the total content

Outcomes 16. Identify the ability to understand English when it is spoken.

17. Promote the ability to write English correctly .

18. Outline the correct usage of the grammatical items.

Bolel) laill ol ysee 19. Describing and Identify some concepts of petroleum and mining study to

Gyl enhance students’ lexicon of specific terms .

20. List students' weaknesses in an attempt to strengthen and overcome them

21. Encourage student to write reports about different topics .

22. Enforce their language by giving them assignment that strengthen the
method of research and writing

Indicative content includes the following.

Indicative Contents
types of sentences

Aol oibs ‘ An affirmative sentence ( a declarative or assertive) sentence, and it can be either a
simple, complex or compound sentence as long as it is positive , Negative and

interrogative sentences . [15hrs]

Learning and Teaching Strategies

oalatlly @latll erlnlyil

Strategies
g The main strategy that will be adopted in delivering English language is to encourage

students’ participation in the exercises, discussion and use brainstorming by asking
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many questions to keep in touch with the students .In this course we will also
encourage students how to write , read and discuss different scientific topics . while at
the same time refining and expanding their critical thinking skills and give and receive
feedback from the students. 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.Cy.u—d Vol O g g,JLh.U L";w\).JJ\ d“’"‘”

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

Juadl s LIl elazall (golyldl Josxd! e gueanl (Ul @latiall gl Josell
Unstructured SWL (h/sem) Unstructured SWL (h/w)

i)l 3 LIl elaziadl pe slyldl Josxd! e gueanl Ual) elaiiall s byl Joell

Total SWL (h/sem)

il U35 Il S gyl Jazel

Module Evaluation

&;uub.m RN M"" X}

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

Quizzes 2 10% (10) 6 and 12 LO #3 #4and #6
Formative

Assighments 2 10% (10) 2and 12 LO #1 #2 and #5 #8
assessment

Report 1 10% (10) 13 LO #1#2 and #4 #7
TN TR Midterm Exam 2hr 10% (10) 7 All
assessment [ ina) Exam 3hr 60% (60) 16 All
Total assessment 100% (100 Marks)
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Delivery Plan (Weekly Syllabus)

S il ¢3+w3’| Ay

Material Covered

Week 1 Introduction - Simple sentence + reading and listening scientific passage

Week 2 Compound sentence + reading and listening scientific passage

Week 3 Complex sentence + reading and listening scientific passage

Week 4 Affirmative sentence (declarative or assertive ) + reading and translating scientific passage

Week 5 Negative, positive and interrogative sentences + reading and listening scientific passage

Week 6 Examination

Week 7 Numbers and Measurement + reading and translating scientific passage

Week 8 Describing Equipment + reading and translating scientific passage

Week 9 Giving Instructions + reading and translating scientific passage

Week 10 | Safety + reading and translating scientific passage

Week 11 | Describing Systems + reading and translating scientific passage

Week 12 | Making Comparisons + reading and translating scientific passage

Week 13 | Describing Processes + reading and translating scientific passage

Week 14 | Expressing Possibility + reading and translating scientific passage

Week 15 | Countable/uncountable nouns How much/how many + reading and translating scientific passage

Week 16 | Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)

Material Covered

Week 1

Week 2
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Week 3

Week 4

Week 5

Week 6

Week 7

Learning and Teaching Resources

U":.JJ"\:JD ‘o.laﬂbbb,ao

Text Available in the Library?

Required Texts

Levrai. P (2020) English for Oil and Gas FOUNDATION
COURSE .TTLINTERNATIONAL

Frendo.E with Bonamy, D(1997) English for the Oil industry, No
PEARSON LONGMAN .

Recommended Textbook and curriculums approved by the scientific \
o
Texts committee and academic accreditation committee .
https://academicguides.waldenu.edu/writingcenter/scholarlyvoice/sentencestructure
https://byjus.com/english/types-of-sentences/
Websites
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Grading Scheme

Oyl alaseo

Group Grade gest:i] Marks % Definition

A - Excellent el 90 -100 Outstanding Performance

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

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

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

E - Sufficient Jgaio 50-59 Work meets minimum criteria
Fail Group FX - Fail (Alaadl uB8) Cly | (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

duwoly I Balell Cauo g i ged

Module Information
d) Al Balal) Chla glaa

Module Title Fluid Flow Il Module Delivery

Module Type Basic X Theory
1 Lecture

Module Code PRE222 X Lab

ECTS Credits 6 X Tutorial
O Practical

SWL (hr/sem) 150 J Seminar

2

Module Level

Semester of Delivery

Administering Department Type Dept. Code

College

Type College Code

Module Leader Rageeb Hummadi Rajab

e-mail

rageeb.hummadi@uomosul.edu.iq

Module Leader’s Acad. Title Assistant professor

Module Leader’s Qualification

M.Sc.

Module Tutor Ghufran Faria Abdullah alrahhawi e-mail Ghufranalrahhawi.uomosul.edu.iq
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval

il 20/01/2025 Version Number

Date

Relation with other Modules

AV Al yall 3l sall ae 28|

Prerequisite module Fluid Mechanics |

Semester 1

Co-requisites module None

Semester

Module Aims, Learning Outcomes and Indicative Contents

LoliyYl Sbgizally pladl glEg dushyldl 55LJI Bl

Students will be able to:
Module Aims

Gyl Boladl LBl equations.

vk wn

1. Write clear physical and mathematical arguments including effective use of fluid

Develop a solid understanding of the fundamental principles of fluid.
Use graphs and diagrams to convey results.
Decide on strategies to be used and assumptions that need to be made.
Use both algebraic and geometric approaches in problem-solving.
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Develop a flexible and creative problem-solving ability.
Develop an integrated understanding of the unity of fluid.
Develop their ability to communicate ideas of science.
Develop an expertise in experimental methodologies.

Module Learning
Outcomes

Bolall sl Solryee
W]

Apply impulse-momentum principles and applications.
Demonstrate an understanding of ideal fluid flow.
Describe similitude and dimensional analysis.
Understand of basic viscous flows.

Understand of momentume-integral methods.
Calculate friction losses in pipes.

e wWN PN

o

Indicative Contents

This course provides and deals with different types of liquids at different temperatures and
conditions, in addition to study the different equations that govern these fluids in static
and moving conditions. The course has different subjects and topics which make the
student have the enough understanding in thermal power field. The way in which they
react to applied forces, accelerations, and the shear and normal stresses and strains set up

dalinYl Olgizal within the fluids are all considered in an attempt to provide sufficient knowledge to the
students to be able to work and design different equipment in fluids field. The study of
fluid mechanics is the study of the behaviour of fluids (liquids and gasses) under static and
dynamic conditions.
Learning and Teaching Strategies
e:da;il\j e]a;il\ Glaad) yil
The primary strategy for delivering this module will be to encourage students to
. participate in the exercises while refining and expanding their critical thinking skills.
Strategies _ . . . . . .
This will be accomplished through classes, interactive tutorials, and the consideration
of simple experiments involving sampling activities that students find interesting.
Student Workload (SWL)
GlUall ol yall Jaal
Structured SWL (h/sem) Structured SWL (h/w)
63 4
Jadll I CJlall elaiiadl guohyudl Josl e gueanl Ul @latiall gyl Josell
Unstructured SWL (h/sem) Unstructured SWL (h/w)
87 3
Jad)l I CJlall plaiiadl e (quhydl Josd! b gunl CIUall platiall pe byl Josull
Total SWL (h/sem)
100
dad)l s LIl L”,J&ﬂ @»DJJI Jo=dl
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Module Evaluation

:\,3»:\)3]\ salal) :"“9"
) . Relevant Learning
Time/Number Weight (Marks) Week Due
Outcome
Quizzes 2 10% (10) 4,12 LO#1,2,10and 11
R Assignments 1 10% (10) 6 LO#3,4,6and7
assessment | proiacts / Lab. 10 10% (10) Continuous | All
Report 1 5% (5) 9 LO#5,8and 10
TN TR Midterm Exam 1.5hr 15% (15) 8 LO#1-4
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
< ) = gy GL@_LJ\
Material Covered
Week 1 Fluid dynamics / classifications of fluids
Week 2 Introduction to fluid motion — basic concepts, Conservation of mass.
Week 3 Equations of motions- Euler’s and Bernoulli’s, Conservation of energy
Work-Energy Equations, Momentum equation

Week 4 Impulse — momentum principles and applications.
Week 5 Flow in pipe, flow classification, Flow regimes and Reynlods number.
Week 6 Flow in pipe, turbulent flows and flow losses in pipes, Darcy equation.
Week 7 Friction losses in pipes, major and minor head losses in pipes and pipe fittings.
Week 8 Friction losses in pipes, major and minor head losses in pipes and pipe fittings.
Week 9 Flow of real fluids — basic concepts of external, internal, laminar and turbulent flow.
Week 10 Flow of real fluids — basic concepts of external, internal, laminar and turbulent flow.
Week 11 Pipe Line flow (Parallel, series, compound pipes, equivalent pipe).
Week 12 Pipe Line flow (Parallel, series, compound pipes, equivalent pipe).
Week 13 hydraulic and energy gradient lines.
Week 14 Similitude and dimensional analysis.
Week 15 Buckingham’s Pi method for dimensional analysis.
Week 16 Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)
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Material Covered

Week 1-2 | 13p 1: Studying Flow Through orifice

Week 3-4 | |3p 2: Using Venturi Meter for Determining Discharge in Pipes

Week 5-6 | ap 3: Determining Friction Factor in Pipes

Week7-8 | |ap 4: Using orifice plate for Determining Discharge in Pipes

Learning and Teaching Resources

Gl g el jalias

Available in the
Text
Library?
> Fluid Mechanics Fundamentals And Applications, Cengel,
Required Texts Yunus A., 2006, Mcgraw-Hill Higher Education. Yes
> Fluid Mechanics, Frank M. White., seventh edition, 2009,
Mcgraw-Hill series in mechanical engineering.
Recommended Texts > Fluid Mechanics, Russell Hibbeler. 2nd Edition, 2017. Ne
Websites
Grading Scheme
Group Grade BERE:3i] Marks (%) | Definition
A - Excellent Sl 90 - 100 Outstanding Performance.
B - Very Good (RESNVES 80 -89 Above average with some errors.
Success Group
C - Good o 70-79 Sound work with notable errors.
(50 - 100)
D - Satisfactory dawgie 60 - 69 Fair but with major shortcomings.
E - Sufficient Jgadie 50-59 Work meets minimum criteria.
Fail Group FX - Fail (A laadl uid) Cwly | (45-49) More work is required, but credit is given.
(0-49) F - Fail el (0-44) A significant amount of work is 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
Z\M\JJ‘ BJLAS\ LJ.».AJ CJ}AJ

Module Information
Agaal 52l 5alall ila slaa

Module Title Thermodynamic I1 Module Delivery
Module Type C X Theory
X Lecture
Module Code PRE223 O Lab
ECTS Credits 5 X Tutorial
O Practical
SWL (hr/sem) 125 O Seminar
Module Level Semester of Delivery 4
Administering Department D;p;:élﬂzg;;z‘;n College College of Petroleum and Mining Eng.
Module Leader Asst. Prof. Raqeeb H. Rajab e-mail rageeb.hummadi@uomosul.edu.iq
Module Leader’s Acad. Title Asst. Prof. Module Leader’s Qualification M.Sc.
Module Tutor Name e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
;’:::tiﬁc Committee Approval | /1 /5025 Version Number | 1.0
Relation with other Modules
AV Al Hall 3 sall ae ALl
Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
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Module Aims

Jou) Al salddl Calaal

Students will be able to:

19.

20.

21.

22.

23.

24.

25.

26.

Introduce Petroleum & Refining Engineeringstudents to the second law of
thermodynamics and provide them examples from real engineering applications.
Identify valid processes as those that satisfy both the first and second laws of
thermodynamics. Reversible and irreversible process.

Apply the second law of thermodynamics to cycles and cyclic devices starting
from idealized Carnot cycle including Carnot heat engines, refrigerators, and heat
pumps.

Determine the expressions for the thermal efficiencies and coefficients of
performance for reversible heat engines, heat pumps, and refrigerators.

Define entropy to quantify the second-law effects. Establish the increase of
entropy principle and how to calculate the entropy changes that take place
during processes for pure substances, incompressible substances, and ideal
gases.

Derive the reversible steady-flow work relations. Develop the isentropic
efficiencies for various steady-flow devices. Introduce and apply the entropy
balance to various systems.

Introduce gas power cycles for which the working fluid remains a gas throughout
the entire cycle. Analyze both closed and open gas power cycles. Solve problems
based on the Otto,

Diesel, Brayton cycle. Brayton cycle with regeneration; and the Brayton cycle
with intercooling, reheating, and regeneration.

Analyze vapor power cycles in which the working fluid is alternately vaporized
and condensed.

Module Learning
Outcomes

Balall alatll il j3a
Al Hall

By the end of this course students would be able to:

1. Understanding the Second Law of Thermodynamics: Students should be able
to comprehend and explain the fundamental principles and concepts associated
with the Second Law of Thermodynamics, such as entropy, irreversibility, and
the direction of natural processes.

2. Knowledge of Reversible and Irreversible Processes: Students should be able
to differentiate between reversible and irreversible processes, understand their
characteristics, and analyze their implications in various thermodynamic
systems.

3. Familiarity with Carnot Cycle and Thermal Efficiency: Students should gain an
understanding of the Carnot cycle, a theoretical reversible heat engine, and be
able to calculate its thermal efficiency. They should also be able to compare the
Carnot cycle with real-world thermodynamic systems.

4. Competence in Entropy Calculation: Students should be able to calculate
entropy changes for different states of matter, including solid, liquid, and ideal
gases. They should also understand how entropy is related to temperature, heat
transfer, and phase changes.

5. Understanding Isentropic Processes and Entropy Balance: Students should be
able to analyze and calculate entropy changes in isentropic processes and
understand the concept of entropy balance in various thermodynamic systems.

6. Proficiency in Exergy Analysis: Students should be able to apply exergy
analysis to closed systems and control volumes, understanding the concept of
exergy and its significance in assessing the usefulness of energy.

7. Knowledge of Power Cycles: Students should gain knowledge of different
power cycles, such as the Otto cycle, Diesel cycle, and Brayton cycle. They
should understand their thermodynamic processes, efficiency, and the factors
influencing their performance.

8. Understanding Vapor Power Cycles: Students should comprehend the
principles of vapor power cycles, such as the Rankine cycle, and its variations
with superheat and reheat. They should be able to analyze the efficiency and
performance of these cycles.
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9. Introduction to Refrigeration Cycle: Students should gain an understanding of
the basic principles of refrigeration cycles, including the concepts of heat
transfer, compression, expansion, and the analysis of coefficient of
performance (COP).

Indicative Contents
Lol ) el sinall

Module Contents:
1. Introduction to the Second Law of Thermodynamic [ 8 hr]
- thermal energy
- Kelvin—Planck statements
- Clausius statement
- Concepts of perpetual-motion machines
2. Reversible and Irreversible Process [ 8 hr]
- irreversible processes,
- heat engines,
- heat pumps and refrigerators
- Temperature scale
3. Carnot Cycle and Thermal Efficiency [ 8 hr]
- Describe the Carnot cycle
- ldealized Carnot heat engines,
- ldealized Carnot Refrigerators, and heat pumps.
4. Introduction to Entropy [ 8 hr]
- Apply the second law of thermodynamics to processes
- Principle of entropy increase
- Entropy changes for pure substances,
- Entropy changes for incompressible substances and solid
- Entropy changes for and ideal gases
- Entropy change for ideal gas with variable specific heat
5. Entropy balance [ 8 hr]
- lIsentropic processes
- Entropy balance and entropy change of systems
- Mechanism of entropy transfer
- Entropy generation
- Entropy balance of closed system
- Entropy balance of control volume
6. Isentropic Processes and Entropy balance [ 8 hr]
- Reversible steady flow work
- Minimizing the compressible work
- Isentropic efficiency of the steady flow device
7. Exergy and exergy balance of closed system [ 8 hr]
- Work potential of energy
- Exergy change of a system
- Mechanism of exergy transfer
- Exergy decrease and destruction
- Exergy balance of closed system
8. Exergy balance of control volume [ 8 hr]
- Exergy balance for steady flow system
- Second law efficiency of steady flow device

9. Gas power cycles [ 8 hr]
- ldeal power cycle and Carnot power cycle
- Air-standard cycle
- Otto cycle
10. Gas power cycles [ 8 hr]
- Diesel cycle
- Dual cycle
- Brayton cycle
11. Development of Brayton cycle [ 8 hr]
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12,

13.

14.

15.

- Brayton cycle from idealized one

- Brayton cycle with Intercooling

- Brayton cycle with Reheating

- Brayton cycle with Regeneration

Vapor power cycles [ 8 hr]

- Carnot vapor cycle

- ldeal Rankine cycle

- Deviation of actual from idealized Rankine cycle
Rankine with superheat and reheat [ 8 hr]

- Actual steam power cycle

- Improvement of Rankine cycle

- Rankine cycle with superheat and reheat

- Regenerative Rankine cycle

Vapor and Combined Power Cycles [ 8 hr]

- Energy analysis of simple combined power cycle
Introduction to Refrigeration cycle [ 8 hr]

- Reversed Carnot cycle

- ldeal vapor compression cycle

- Actual vapor compression cycle

Learning and Teaching Strategies

adal) g alal) o] i

Strategies

The primary strategy for delivering this module will be to encourage students to
participate in the exercises while refining and expanding their critical thinking skills.
This will be accomplished through classes, interactive tutorials, and the consideration

of simple experiments involving sampling activities that students find interesting.

Student Workload (SWL)
ULl ) Al Jaall
Structured SWL (h/sem) 63 Structured SWL (h/w) 42
el A lUall i)l ) el Lo paudd Ul aliiall ol 5l Jasll :
Unstructured SWL (h/sem) 62 Unstructured SWL (h/w) 41
Jadll A QlUall alatiall jae ol el Jaall e sal calldall alaiiall pue ol Hall Jaal) '

Total SWL (h/sem)

Juadll I Ul IS a3 Jaal)

125

Module Evaluation

:X,g.u\)ﬂ\ XA (5.1;\93

Relevant Learning

Time/Number Weight (Marks) Week Due
Outcome
Quizzes 10% (10) 4,9,12 LO #1-9
Formative Assignments 4 10% (10) 2,12 LO#3,4,6and 7
assessment Projects / Lab. 0% (0)
Report 1 5% (5) LO#5,8and0
Midterm Exam lhr 15% (15) 8 LO#1-4
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Summative
Final Exam 3hr 60% (60) 16 All
assessment
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
@bl oo ) #leiall
Material Covered
Week 1 Introduction to the Second Law of Thermodynamic
Week 2 Reversible and Irreversible Process
Week 3 Carnot Cycle and Thermal Efficiency
Week 4 Introduction to Entropy.
Week 5 Entropy calculation for solid, liquid and Ideal gases
Week 6 Isentropic Processes and Entropy balance
Week 7 Exergy and exergy balance of closed system
Week 8 Exergy balance of control volume
Week 9 Power cycles, Otto cycle,
Week 10 Diesel and Dual Cycle
Week 11 Brayton cycles. Brayton cycle with intercooling, reheating, and regeneration.
Week 12 Vapor power cycles
Week 13 Rankine with superheat and reheat
Week 14 Vapor and Combined Power Cycles
Week 15 Introduction to Refrigeration cycle
Week 16 Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
Material Covered
Week 1 Lab 1: There are no laboratory experiments.
Week 2 Lab 2: There are no laboratory experiments.

Learning and Teaching Resources
U'“.-Uﬂ\} (-Jaﬂ\ JJLAA

Available in the
Text .
Library?
Required Texts 2. Yunus A Ce.ngel and Michael A. Boles. Thermodynamics: Ves
An Engineering Approach, 7th Ed. McGraw Hill, 2011.
3. Borgnakke, C. and Sonntag, R. E., Fundamentals of
Recommended Texts Thermodynamics, 7th Fd., John Wiley & Sons, 2009. PDF
4. Moran, M.J.,, and Shapiro, H.N., Fundamental of
Engineering Thermodynamics, 5th Ed., John Wiley &

Websites
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Grading Scheme

Group Grade gl Marks (%) | Definition

A —Excellent bl 90 -100 Outstanding Performance.

B - Very Good [AENRTEN 80 -89 Above average with some errors.
(S:(;:c-:elsgoG)roup C-Good RYEN 70-79 Sound work with notable errors.

D —Satisfactory Lo gia 60 - 69 Fair but with major shortcomings.

E —Sufficient Jsa 50-59 Work meets minimum criteria.
Fail Group FX - Fail (Andleall 28) cad , | (45-49) More work is required, but credit is given.
(0-49) F - Fail ) (0-44) A significant amount of work is 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

Z\M\JJ‘ salall LJ.».AJ CJ}AJ

Module Information
Agaal 52l 5alall ila slaa

Module Title Thermodynamic I1 Module Delivery
Module Type C X Theory
X Lecture
Module Code
PRE223 O Lab
ECTS Credits 5 X Tutorial
O Practical
SWL (hr/sem) 125 [ Seminar
Module Level Semester of Delivery 4
s Dept. of Petroleum
A D Il ini .
dministering Department & Refining Eng. College College of Petroleum and Mining Eng
Module Leader Asst. Prof. Raqeeb H. Rajab e-mail rageeb.hummadi@uomosul.edu.ig
Module Leader’s Acad. Title Asst. Prof. Module Leader’s Qualification M.Sc.
Module Tutor Name e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific C ittee A |
D::‘: tic tommittee Approval | 507172025 Version Number | 1.0

Relation with other Modules

AV Al Hall 3 sall ae AL

Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

Ll Y Oy sinall g alail) il g Al jall salall Calaal

Module Aims

Jou) Al salddl Calaal

28.

Students will be able to:
27.

Introduce Petroleum & Refining Engineeringstudents to the second law of
thermodynamics and provide them examples from real engineering applications.
Identify valid processes as those that satisfy both the first and second laws of
thermodynamics. Reversible and irreversible process.

Apply the second law of thermodynamics to cycles and cyclic devices starting
from idealized Carnot cycle including Carnot heat engines, refrigerators, and heat
pumps.
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29. Determine the expressions for the thermal efficiencies and coefficients of
performance for reversible heat engines, heat pumps, and refrigerators.

30. Define entropy to quantify the second-law effects. Establish the increase of
entropy principle and how to calculate the entropy changes that take place
during processes for pure substances, incompressible substances, and ideal
gases.

31. Derive the reversible steady-flow work relations. Develop the isentropic
efficiencies for various steady-flow devices. Introduce and apply the entropy
balance to various systems.

32. Introduce gas power cycles for which the working fluid remains a gas throughout
the entire cycle. Analyze both closed and open gas power cycles. Solve problems
based on the Otto,

33. Diesel, Brayton cycle. Brayton cycle with regeneration; and the Brayton cycle
with intercooling, reheating, and regeneration.

34. Analyze vapor power cycles in which the working fluid is alternately vaporized
and condensed.

Module Learning
Outcomes

Balall alatll il jaa
Al Hall

By the end of this course students would be able to:

10. Understanding the Second Law of Thermodynamics: Students should be able
to comprehend and explain the fundamental principles and concepts associated
with the Second Law of Thermodynamics, such as entropy, irreversibility, and
the direction of natural processes.

11. Knowledge of Reversible and Irreversible Processes: Students should be able
to differentiate between reversible and irreversible processes, understand their
characteristics, and analyze their implications in various thermodynamic
systems.

12. Familiarity with Carnot Cycle and Thermal Efficiency: Students should gain an
understanding of the Carnot cycle, a theoretical reversible heat engine, and be
able to calculate its thermal efficiency. They should also be able to compare the
Carnot cycle with real-world thermodynamic systems.

13. Competence in Entropy Calculation: Students should be able to calculate
entropy changes for different states of matter, including solid, liquid, and ideal
gases. They should also understand how entropy is related to temperature, heat
transfer, and phase changes.

14. Understanding Isentropic Processes and Entropy Balance: Students should be
able to analyze and calculate entropy changes in isentropic processes and
understand the concept of entropy balance in various thermodynamic systems.

15. Proficiency in Exergy Analysis: Students should be able to apply exergy
analysis to closed systems and control volumes, understanding the concept of
exergy and its significance in assessing the usefulness of energy.

16. Knowledge of Power Cycles: Students should gain knowledge of different
power cycles, such as the Otto cycle, Diesel cycle, and Brayton cycle. They
should understand their thermodynamic processes, efficiency, and the factors
influencing their performance.

17. Understanding Vapor Power Cycles: Students should comprehend the
principles of vapor power cycles, such as the Rankine cycle, and its variations
with superheat and reheat. They should be able to analyze the efficiency and
performance of these cycles.

18. Introduction to Refrigeration Cycle: Students should gain an understanding of
the basic principles of refrigeration cycles, including the concepts of heat
transfer, compression, expansion, and the analysis of coefficient of
performance (COP).

Indicative Contents
Lol ) el sinall

Module Contents:
16. Introduction to the Second Law of Thermodynamic [ 8 hr]
- thermal energy
- Kelvin—Planck statements
- Clausius statement
- Concepts of perpetual-motion machines
17. Reversible and Irreversible Process [ 8 hr]
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18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

irreversible processes,
heat engines,
- heat pumps and refrigerators
- Temperature scale
Carnot Cycle and Thermal Efficiency [ 8 hr]
- Describe the Carnot cycle
- ldealized Carnot heat engines,

- ldealized Carnot Refrigerators, and heat pumps.

Introduction to Entropy [ 8 hr]

- Apply the second law of thermodynamics to processes

- Principle of entropy increase
- Entropy changes for pure substances,

- Entropy changes for incompressible substances and solid

- Entropy changes for and ideal gases

- Entropy change for ideal gas with variable specific heat

Entropy balance [ 8 hr]
- Isentropic processes

- Entropy balance and entropy change of systems

- Mechanism of entropy transfer

- Entropy generation

- Entropy balance of closed system

- Entropy balance of control volume
Isentropic Processes and Entropy balance [ 8 hr]
- Reversible steady flow work
- Minimizing the compressible work
- Isentropic efficiency of the steady flow device
Exergy and exergy balance of closed system [ 8 hr]
- Work potential of energy
- Exergy change of a system
- Mechanism of exergy transfer
- Exergy decrease and destruction
- Exergy balance of closed system
Exergy balance of control volume [ 8 hr]
- Exergy balance for steady flow system
- Second law efficiency of steady flow device

Gas power cycles [ 8 hr]

- ldeal power cycle and Carnot power cycle
- Air-standard cycle

- Otto cycle

Gas power cycles [ 8 hr]

- Diesel cycle

- Dual cycle

- Brayton cycle

Development of Brayton cycle [ 8 hr]

- Brayton cycle from idealized one

- Brayton cycle with Intercooling

- Brayton cycle with Reheating

- Brayton cycle with Regeneration

Vapor power cycles [ 8 hr]

- Carnot vapor cycle

- ldeal Rankine cycle

- Deviation of actual from idealized Rankine cycle
Rankine with superheat and reheat [ 8 hr]

- Actual steam power cycle

- Improvement of Rankine cycle
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- Rankine cycle with superheat and reheat

- Regenerative Rankine cycle
29. Vapor and Combined Power Cycles [ 8 hr]

- Energy analysis of simple combined power cycle
30. Introduction to Refrigeration cycle [ 8 hr]

- Reversed Carnot cycle

- ldeal vapor compression cycle

- Actual vapor compression cycle

Learning and Teaching Strategies

ol 5 alasl) iyl ind

The primary strategy for delivering this module will be to encourage students to
participate in the exercises while refining and expanding their critical thinking skills.

Strategies
8! This will be accomplished through classes, interactive tutorials, and the consideration
of simple experiments involving sampling activities that students find interesting.
Student Workload (SWL)
Qllall ol all Jaal
Structured SWL (h/sem) 63 Structured SWL (h/w) 42
Juadl) A Glall Jdaiia) ol jall Jasl) Lo sl Ul alsiiall sl jall sl )
Unstructured SWL (h/sem) 62 Unstructured SWL (h/w) 41
Jadl) P lUall alasiall e ol Hall Jaadl Lo sl llall alaiiall je sl Hall sl ’
Total SWL (h/sem) 125
Juadll A llall I il o) Jasl)

Module Evaluation
Z\Tp.n\‘)ﬂ\ 3alall ?"5‘33

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

Quizzes 3 10% (10) 4,9, 12 LO #1-9
Formative Assignments 4 10% (10) 2,12 LO#3,4,6and 7
assessment Projects / Lab. 0% (0)

Report 1 5% (5) 9 LO#5,8and0
Summative Midterm Exam 1lhr 15% (15) 8 LO#1-4
assessment Final Exam 3hr 60% (60) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
@bl oo ) mleiall
Material Covered

Week 1 Introduction to the Second Law of Thermodynamic
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Week 2 Reversible and Irreversible Process

Week 3 Carnot Cycle and Thermal Efficiency

Week 4 Introduction to Entropy.

Week 5 Entropy calculation for solid, liquid and Ideal gases
Week 6 Isentropic Processes and Entropy balance

Week 7 Exergy and exergy balance of closed system

Week 8 Exergy balance of control volume

Week 9 Power cycles, Otto cycle,

Week 10 Diesel and Dual Cycle

Week 11 Brayton cycles. Brayton cycle with intercooling, reheating, and regeneration.

Week 12 Vapor power cycles

Week 13 Rankine with superheat and reheat

Week 14 Vapor and Combined Power Cycles

Week 15 Introduction to Refrigeration cycle

Week 16 Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)
D88l e ) Ll

Material Covered

Week 1 Lab 1: There are no laboratory experiments.

Week 2 Lab 2: There are no laboratory experiments.

Learning and Teaching Resources
w:g)ﬂ\} (-Ja.\j\ JJLAA

Available in the
Text .
Library?
Required Texts 3. Yunus A. Cengel and Michael A. Boles. Thermodynamics: Ves
An Engineering Approach, 7th Ed. McGraw Hill, 2011.
5. Borgnakke, C. and Sonntag, R. E., Fundamentals of
Recommended Texts Thermodynamics, 7th Ed., John Wiley & Sons, 2009. PDF
6. Moran, M.J., and Shapiro, H.N., Fundamental of
Engineering Thermodynamics, 5th Ed., John Wiley &

Websites
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Grading Scheme

Group Grade i) Marks (%) | Definition

A —Excellent bl 90 - 100 Outstanding Performance.

B - Very Good [AENRYEN 80 -89 Above average with some errors.
(S:;(iefgoc)iroup C-Good RYEN 70-79 Sound work with notable errors.

D -Satisfactory s gia 60 - 69 Fair but with major shortcomings.

E —Sufficient Jsde 50 -59 Work meets minimum criteria.
Fail Group FX - Fail (Aadlaall 28) il | (45-49) More work is required, but credit is given.
(0-49) F - Fail ) (0-44) A significant amount of work is 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
duwoly ! Baledl Cauo g i ged

Module Information

oyl B3] iloglae

Module Title The crimes of the Baath regime in Iraq Module Delivery
Module Type Basic X Theory
Module Code UoM2050 X Lecture
ECTS Credits 2 O Lab

O Tutorial
SWL (hr/sem) 50 O Practical

O Seminar
Module Level 2 Semester of Delivery 2
Administering Department Petr.oleur.n College Engineering college

Engineering

Module Leader | Basma Mohamed Natheer Ahmed e-mail Bsmam?2022 @uomosul.edu.igq
Module Leader’s Acad. Title Asst. lecturer Module Leader’s Qualification M.Sc.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
SD(:::tific Committee Approval 10/09/2024 Version Number 1.0
Relation with other Modules
31 Ayl ol gall ao A3l
Prerequisite module Semester
Co-requisites module Semester

Module Aims, Learning Outcomes and Indicative Contents
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Student Workload (SWL)
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Structured SWL (h/sem) Structured SWL (h/w)

Jadll s CIlall laziall gwhyd) Jasd! 3 e gueanl Ul @latiall gl Josell ?
Unstructured SWL (h/sem) Unstructured SWL (h/w)

Juaddl I Il elatiadl pe quhy) Josdll Y b gonl CIUall platiall e gyl Josull .
Total SWL (h/sem)

Jeadl] I CIUall S gyl Joondl >0

Module Evaluation

Relevant Learnin
Time/Number | Weight (Marks) Week Due .

As Outcome

Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
R Assignments 1 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment [ pyoiacts / Lab. None 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 | pino| Exam 3hr 50% (50) 16 Al
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Sl o)l zlgiall

Week Material Covered

Week 1 lealudly @31yl pggin
Week 2 dd gl @Sly=edl 195l

Week ¥ o lpad | Aoyl

Week ¢ Olxial

Week ¢ ducloizd dosyadl

Week 1 dibenid! Ao las)l ped dooy>
Week Vv )Blg duwandsd] @51yl

Week A Yoo 0 Wall ddlyall &bl ASorall 0938 (339 Cardl pllas oSly>
Week 4 daaz! 8o Wl @il
Week ) - Lelazdl plaal) @il

Week ) dwdda)l Oliall Casrd
Week \Y dod> e GlasSdl p gyl
Week Y Wed doyeall doeledl Jloaiwel
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Week V¢ ABhall § Cadl plad dcd) @3]l

Week 0 Byl § gl pUadl yo &S5,all drclazd) 5oLy pylaall ol

Learning and Teaching Resources

u»f).).ﬁ\j p.bd.” J.)l.p;o

Available in the

Text
Library?

Required Texts L_,QJ,’.H Eodly ‘_»;bd\ @bl 8yl Jd ope @1yl 3 Cadl plas @Sly> ) a0l oS NO

Recommended
Texts
Websites
Grading Scheme

Giloydl talases
Group Grade odasll Marks % | Definition

A - Excellent kel 90 -100 Outstanding Performance

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

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

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

E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX - Fail (Alaadl U8) sl (45-49) More work required but credit awarded
(0-49) F - Fail ) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.
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MODULE DESCRIPTOR FORM
CJ}OJ o9 8aladl duwlyd!

Module Information

sty Blall Cloglas

Module Title Engineering Analysis | Module Delivery
Module Type B X Theory
Module Code PRe311 Lecture
ECTS Credits 4 OLab

O Tutorial
SWL (hr/sem) | 100 OPractical

. O Seminar

Module Level 3 Semester of Delivery 5
g::::'ti::ee:t"g PGR College | PM
Module Leader ifar;raa Ghanim Youins Al- e-mail zahraaalmajidi@uomosul.edu.iq
Module Leader’s Acad. Module Leader’s
Title Asst. lecturer Qualification MSc.
Module Tutor e-mail
Peer Reviewer Name e-mail
f\:‘:f:,;mmittee 1/6/2026 Version Number | )
Relation With Other Modules
a3l o Slgall druslyld! (5551
Prerequisite module None Semester
Co-requisites module | None Semester

Module Aims, Learning Outcomes and Indicative Contents

dasliy ¥ bgioally elasd! gl g drulyll Baled! CBlua

Module Aims

Clual 8kl dawly!

. Providing students with the foundations of scientific knowledge
in the field of engineering and improving professional capabilities in the
direction of analytical thinking. The use of modern technologies in the
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use of information technologies and modern experimental methods in
formulating and solving problems

. Providing well-qualified engineers to improve the activities of
chemical engineering and the ability to manage dealing with it in all
facilities life.

. Procedure of scientific research of an academic nature to keep
pace with the global scientific process and research of an applied
nature to translate, Engineering knowledge and its theories into a work
reality by addressing the problems that the country suffers from in all
fields.

. Discuss and understand first-order and second-order
differential equations

. Understanding higher order differential equations

. Understanding Second Order Differential equations (Non
linear, Linear) equations

. Understanding Second Order Differential consider complex
equation can solve by sepecial cases such as (Frobenius andBessel
function)

Module Learning
Outcomes

Ol ysee eladl okl
sy

. Education is a broad to understand the impact of engineering
solutions globally and economically.

. Ability to work in multi groups in engineering majors

. The ability to use the techniques, skills and tools of
contemporary engineering in the engineering field

. The possibility of applying cognitive sciences such as
mathematics, pure sciences and engineering.

. The possibility of designing and implementing experiments,
analyzing of the results and applications.

. The ability to solve differential equations for any degree.

. The ability to solve the second differential equation (Non
linear, Linear by D-operator).

. The ability to solve the complex equation by Frobenius method
and Bessel equations

Indicative Contents

Olgizeadl oLyl

. First Order Differential equations ( Separable, Homogenous,
Exact, Linear, Bernoulli). 12 hrs

. Second Order Differential equations (Non linear, Linear, solve
by D operator). 16 hrs

. Modified equations, Higher order equations, Euler’s equation,
Simultaneous equations. 12 hrs

. Solve differential equations by series method (Frobenius). 8 hrs
. Solve differential equations by series method (Bessel function).
8 hrs
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Learning and Teaching Strategies

Ol elanll oxlailly

Strategies

We worked in to divide the students into groups to encourage
student’s participation in the exercises and discussion during solving
the problems. Make a homework concerning the subject of the
lectures, and do seminars to present the work.

Student Workload (SWL)

Joell (alyll Jal

Structured SWL (h/sem) Structured SWL (h/w)
IS Clall elaiadl oyl Josedl | 9 lal) platiadl (ol Jose! 4
Unstructured SWL (h/sem) Unstructured SWL (h/w)
CJlall eliall a2 qubpll Josl | 41 Ilall el a2 qwbyll Josedl | 2:92
Jnadl! I3 ac ganed
Total SWL (h/sem)
I3 el JSUT gyl oo 100
Juadl
Module Evaluation
EWM IRV ERNTPOW-:
Rel t
. Weight € ev.an
Time/Number (Marks) Week Due | Learning
As Outcome
. Q1 forl-5, Q2 for
2 20 6,14
Quizzes , 10-14
. Hw.1: 6-7and Hw.2:
Formative Assignments | 2 10 7,9
assessment 8-9
Projects / Lab. continues
Report 1 10
Midterm
Summative Exam 1 10 9 M. E 1-10
assessment
Final Exam 1 50 16 All
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Total assessment

Delivery Plan (Weekly Syllabus)
‘as‘)]é.ﬁl Lf'ﬁ*‘“y‘ Cl@io.“

Week Material Covered
First Order Differential equations ( Separable, Homogenous, Exact, Linear,
Week 1 ,
Bernoulli)
First Order Differential equations ( Separable, Homogenous, Exact, Linear,
Week 2 ,
Bernoulli)
First Order Differential equations ( Separable, Homogenous, Exact, Linear,
Week 3 .
Bernoulli)
Week 4 Second Order Differential equations (Non linear, Linear, solve by D operator).
Week 5 Second Order Differential equations (Non linear, Linear, solve by D operator).
Week 6 Second Order Differential equations (Non linear, Linear, solve by D operator).
Week 7 Second Order Differential equations (Non linear, Linear, solve by D operator).
Week 8 Modified equations, Higher order equations, Euler’s equation, Simultaneous
equations
Week 9 Modified equations, Higher order equations, Euler’s equation, Simultaneous
equations
Modified equations, Higher order equations, Euler’s equation, Simultaneous
Week 10 .
equations
Week 11 Solve differential equations by series method (Frobenius).
Week 12 | Solve differential equations by series method (Frobenius).
Week 13 | Solve differential equations by series method (Bessel function).
Week 14 | Solve differential equations by series method (Bessel function).
Week 15 Preparatory Week
Week 16 Final Exam

Delivery Plan (Weekly Lab. Syllabus)
Sl (£50udl zlgall
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Week Material Covered
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7
Learning and Teaching Resources
bas eladdl (uydidly
Available in the
Text .
Library?
Required Texts Advanced engineering mathematics, Erwin
kreyszig
Recommended Texts | Chemical Engineering mathematics by Jeffrey
Websites
APPENDIX:
GRADING SCHEME
Olxyull alases
Group Grade il Marks (%) Definition
A - Excellent Hlial 90 - 100 Outstanding Performance
B - Very Good RVEARES 80 -89 Above average with some errors
Success Group
C - Good RVE S 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory | lawgie 60 - 69 Fair but with major shortcomings
E - Sufficient Jgsie 50-59 Work meets minimum criteria
- EX — Eail dja:uﬁﬁ (45-49) More work required but credit
Fail Group Iy awarded
(0-49) . Considerable amount of work
F - Fail el (0-44) .
required
Note:
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MODULE DESCRIPTOR FORM

duwlyddl 83lell Caso g 739403

Module Information

Lyl B3lell Sloglas

Module Title Petroleum refining process | Module Delivery
Module Type Core X Theory
Module Code PRe313 1 Lecture
ECTS Credits 8 X Lab
X Tutorial
SWL (hr/sem) 150 O Practical
O Seminar
Module Level UGx11 3 Semester of Delivery 5
Administering Department PRE College PM
Module Leader Dr. Maher. O. Ahmed e-mail
Module Leader’s Acad. Title Proffesor Module Leader’s Qualification | PhD
Module Tutor e-mail
Peer Reviewer Name e-mail
Review Committee Approval 1-6-2026 Version Number 1
Relation With Other Modules
31 Ayl ol gall ao A3l
Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

GoleYl Olgizally ehaill 7559 Ayl Bolall Bl

Module Aims

Gy ) 8ol CBlan

1. Ability to dehydrate and desalting crude oils.

2. Ability to heat and distillate crude oils to its products at atmospheric and
vacuum pressures.

3. Ability to produce high octane number gasoline by different processes.

4. Ability to produce lubricating oils by many processes.
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5. Ability to decrease sulfur content by hydrogenation processes

6. Ability to find the best processes and operating conditions to produce
petroleum products.

7.

Module Learning
Outcomes

Ayl 85lel) @hatll Solryen

1. Recognize how Petroleum Refinery works .

2. List the various terms associated with Refinery Equipments.

3. Summarize what is meant by a basic Refinery Units

4. Discuss the reaction and involvement of atoms in Petroleum Industry
5. Describe Petroleum Fields Processes

6. Define Processes in Petroleum Industry

7. Identify the basic elements and their applications.

8. Discuss the operations of Atmospheric Distillation process.

9. Discuss the Vacuum Distillation Process

10. Explain the two main Towers in Petroleum Industry

Indicative Contents

doliyY Obgiall

1. Fields Petroleum & Gas Processes
2. Atmospheric & Vacuum Distillation

3. Utilities Processes

Learning and Teaching Strategies

odailly @lasdl bl sl
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
Strategies

will be achieved through classes, interactive tutorials and by considering
type of simple experiments involving some sampling activities that are

interesting to the students.

Student Workload (SWL)

Ul gl Jassll

Structured SWL (h/sem)

150 Structured SWL (h/w) 7
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Jea)] D5 Ul bl (gl Jassll

e gl CUall laiiall (qoly) ol

Unstructured SWL (h/sem)

I Jlall @laziall 2 gelyldl ool
Juadl

77

Unstructured SWL (h/w)

b gaesl CUal) @laiiall y& gyl Jaell

6.5

Total SWL (h/sem)

el I35 CIal) S gyl Jase)

200

Module Evaluation

eaalyl)) 83! o

As

Time/Nu
mber

Weight (Marks) Week Due

Relevant Learning
Outcome

Quizzes

10

Eanh e Assignments

5

assessment | poiacts / Lab.

10

Report

5

Summative Midterm Exam

20

assessment Final Exam

50

Total assessment

100

Delivery Plan (Weekly Syllabus)
Sl (£ g0 zlgiall

Week Material Covered

Week 1 Petroleum Well processes

Week 2 Petroleum Well processes

Week 3 Desalting of crude oil

Week 4 Refinery Categories

Week 5 Principles of Refining Process

Week 6 General Flow Diagram of Refinery
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Week 7 Types of Distillation

Week 8 Atmospheric distillation

Week 9 Vacuum distillation

Week 10 Steam Stripping

Week 11 *Extractive Distillation

Week 12 Sweetening process

Week 13 *Lubricating oils products

Week 14 Greases

Week 15 Preparatory Week

Week 16 Final Exam

Delivery Plan (Weekly Lab. Syllabus)

sisall (£ 9l zlgiall

Week Material Covered

Week 1 Emulsification

Week 2 Emulsification

Week 3 Desalting

Week 4 Batch Distillation

Week 5 Multicomponent Distillation
Week 6 Extractive Distillation

Week 7 Sweetening process

Learning and Teaching Resources

u»f).).ﬁ\j p.bd.” J.)l.qa.o

Available in the

Text
Library?
Required Texts Fundamentals of petroleum refining by Fahim. yes
1- Petroleum refining engineering by Nelson.
Recommended Texts yes

2-Petroleum refining by Parakash

Websites School of mine in Colorado Website

APPENDIX:
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GRADING SCHEME

Oloyl Jalases
Group Grade aaaill Marks (%) Definition

A - Excellent kel 90 - 100 Outstanding Performance

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

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

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

E - Sufficient Jgaie 50-59 Work meets minimum criteria
Fail Group FX - Fail by Jgude | (45-49) More work required but credit awarded
(0-49) F - Fail ey (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

Module Information

Module Title Petrochemical Engineering Module Delivery
Module Type Core X Theory
Module Code PRE316 CLecture
ECTS Credits 6 O Lab

X Tutorial
SWL (hr/sem) 150 O Practical

O Seminar
Module Level UGx113 Semester of Delivery 5
Administering Department PRE College PM
Module Leader Dr. Ligaa. | Saeed e-mail omaroilgas@tu.edu.iq
Module Leader’s Acad. Title Assistant professor Module Leader’s Qualification PhD
Module Tutor N/A e-mail N/A
Peer Reviewer Name e-mail

Scientific Committee Approval
Date

1/6/2026

Version Number 1.0

Relation with other Modules

Prerequisite module

None

Semester

Co-requisites module

None

Semester
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Module Aims, Learning Outcomes, and Indicative Contents

Module Objectives

1. Introduction to petrochemical engineering.

2. Chemicals from direct conversion of methane.

3. Production of methanol & methanol to olefins MTO process.
4. Methanol to Gasoline MTG process.

5. Mobil olefin to gasoline & distillate (MOGD) process.
6. Production of iso-octane

7. GTL process.

8. Production of urea

9. Production of benzene and xylene

10. Production of linear alkyl-benzene

11. Production of linear alkyl-benzene sulphonic acid

12. Production of HDPE and LDPE

13. Production of PVC

14. Production of polystyrene and DVPS

Module

Learning Outcomes

8.

9.

Knowing the fundamentals of petrochemical industry and petrochemical
feedstock.

Knowing the fundamentals syngas process and chemicals from syngas.

Knowing the fundamentals of syngas to methanol process and production of
olefins.

Knowing the fundamentals of methanol to gasoline process

Knowing the fundamentals of olefins oligomerization process to gasoline and
distillates.

Knowing the fundamentals of HF alkylation process of C4= and iC4 to produce
iC8

Knowing the fundamentals of Fischer Tropsch technology.
Knowing the fundamentals of ammonia and nitrogenic fertilizers process .

Knowing the fundamentals of thermal hydrodealkylation process THDA.

10. Knowing the fundamentals of PACOL & HF detergent Processes.

11. Knowing the fundamentals of sulphonation process.
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12. Knowing the fundamentals of HDPL & LDPE manufacturing.
13. Knowing the fundamentals of PVC manufacturing.

14. Knowing the fundamentals of ion-exchangers manufacturing.

Indicative Contents

Part A: Introduction to petrochemical engineering and petrochemical feedstock [4
hr.], Part B: The fundamentals of Syngas technology [20 hr.], Part C: GTL processes
[8 hr.], Part D: Chemicals based on benzene [12 hr.], Part E: Polymer engineering
and manufacturing of HDPE, LDPE, PS, and DVPS [12 hr.]

Learning and Teaching Strategies

Strategies

The main strategy that will be adopted in delivering this module is to motivate
students’ participation in the class by raising questions and inquiries while at the
same time refining and expanding their critical thinking skills. This will be achieved

through classes, interactive tutorials, symposiums that are interesting to the
students, and self-assessment tests.

Student Workload (SWL)

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

56 4
Jnaddl I Il elatiadl qulyld] Jooxd! e ged CUall lasiall (qolyd) ol
Unstructured SWL (h/sem) Unstructured SWL (h/w)

91 6.5
Jnadll I Il elaziall pe (gulyd) Jodl e greanl Ual) elaiiall pe byl Jomell
Total SWL (h/sem)

150
o)l I35 CIUal) ST gyl Jase

Module Evaluation
Relevant Learnin
Time/Number | Weight (Marks) Week Due e

As Outcome

Quizzes 2 20% (20) 4,8,12 #1 - #12
T e Assignments 2 10% (10) 4 and 13 #1- #4 and #8 - #13
assessment | panort 1 5% (5) 10 #1 - #10

Seminar 1 5% (5) 13 All
SOt Midterm Exam 2hr 10% (10) 7 #1 - #7
assessment [ ging| Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
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Delivery Plan (Weekly Syllabus)

Week Material Covered

Week 1 Introduction to petrochemical engineering.

Week 2 Chemicals from direct conversion of methane.

Week 3 Production of methanol & methanol to olefins MTO process.
Week 4 Methanol to Gasoline MTG process.

Week 5 Mobil olefin to gasoline & distillate (MOGD) process.
Week 6 Production of iso-octane

Week 7 GTL process.

Week 8 Production of urea

Week 9 Production of benzene and xylene

Week 10 Production of linear alkyl-benzene

Week 11 Production of linear alkyl-benzene sulphonic acid
Week 12 Production of HDPE and LDPE

Week 13 Production of PVC

Week 14 Production of polystyrene and DVPS

Week 15 Preparatory week

Week 16 Final Exam

Delivery Plan (Weekly Lab. Syllabus)

Week None

Learning and Teaching Resources

Text Available in the Library?
. Fundamentals of petroleum and petrochemical engineering by
Required Texts Yes
Ray
Recommended Chemistry of petrochemical processes by Sami Matar No
Websites https://www.google.ig/books/edition/ /kKORhuQEACAAJ?hl=en&sa=X&ved=2ahUKEwj6 tbDpL

3 AhWhgPOHHWnNSCiwQre8FegQIGxAG
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Grading Scheme

Group Grade BERE:3i] Marks % Definition

A - Excellent el 90 - 100 Outstanding Performance

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

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

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

E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aol W) )y (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

duwlyddl 83lell Caso g 739403

Module Information

Lyl B3lell Sloglas

Module Title Reactor Design Module Delivery
Module Type Core X Theory
Module Code PRE314 X Lecture
ECTS Credits 5 O Lab

X Tutorial
SWL (hr/sem) 125 O Practical

O Seminar
Module Level UGx11 3 Semester of Delivery 5
Administering Department PRE College PM
Module Leader | Dr. Ahmad A. Aabid e-mail ahmadchemical1991@uomosul.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification Ph.D.
Module Tutor Dr. Ahmad A. Aabid e-mail ahmadchemical1991 @uomosul.edu.ig
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval 01/06/2026 Version Number 10

Date

Relation with other Modules

31 Ayl lgall ao A3l

Prerequisite module

None

Semester

Co-requisites module

None

Semester
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Module Aims, Learning Outcomes and Indicative Contents

GoliYl Olgizally ehaill z5l5g dulyll 8oLl COlal

Module Objectives

Gy ) 8ol CBlan

The major aim of this course is to give the student the required knowledge for design
and operation of chemical reactors including single and multiple-reactors system. it
will cover concepts ranging from basics such as the kinetics of homogeneous
reactions, rate equation, searching for a mechanism, to the reactor design including
batch reactor, mixed flow reactors, plug flow reactors, and other design parameters
like size comparison of single reactors, pressure drop in packed bed reactor.

Module Learning
Outcomes

Ayl 85lel) whatll Solyen

1. Identify the principles of chemical engineering, including material balance with
chemical reaction and chemical reaction equilibrium.

2. Able to design a chemical reactor that need it in petroleum refinery .

3. Ability to deal with rate equation.

4. Ability to deal with all reactor types and their design for single or multiple.

5.Ability to deal with reactions (reversible, irreversible, series, parallel, etc.).
e The skills goals special to the course.

This course will provide students with sufficient understanding to convert the
information obtained by laboratory into information useful in designing chemical
reactors, which will make the most of them in the next phase of designing the
reactors for the engineering project and thus provide a graduate who is able to
design reactors.

e (. Affective and value goals

At the end of the course presented, the student will possess all the necessary skills to
deal with problems in designing or operating reactors.

Indicative Contents

doliyY Obgieall

Indicative content includes the following:

1. Kinetics of Homogeneous Reactions: Concentration dependent term of a rate
equation in single and multiple reactions, elementary and nonelementary reactions,
molecularity and order of reaction, rate constant k, testing kinetic models,
temperature dependency from Arrhenius' Law, Activation energy and temperature
dependency.[8 hrs]

Predictability of reaction rate from theory. Concentration-Dependent Term,
Temperature-Dependent Term , Use of Predicted Values in Design .[2 hrs]

2. Interpretation of batch reactor data: Constant-volume batch reactor, analysis of
total pressure data obtained in a constant-volume system, the conversion, integral
method of analysis of data, irreversible unimolecular-type first-order reactions,
irreversible bimolecular-type second-order reactions, empirical rate equations of nth
order, zero-order reactions, overall order of irreversible reactions from the half-life
ti/2, Irreversible reactions in parallel, Varying- volume batch reactor, nth-order and
other reactions. for all rate forms other than zero-, first-, and

second-order the integral method of analysis. [12hrs]
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3. Temperature and reaction rate, the search for a rate equation, Calculation of k
from Individual data points, calculation of k from pairs of data points, graphical
method of fitting data.[4 hrs]

4. Introduction to reactor design, general discussion, symbols and relationship
between CA and XA , constant density batch and flow systems, batch and flow

systems of gases of changing density but with T and it constant, batch and flow
systems for gases in general (varying p, T,n). [4 hrs]

5. Ideal reactors for a single reaction: Ideal batch reactor, space-time and space-
velocity, steady-state mixed flow, steady-state plug flow reactor, holding time and
space time for flow reactors.[8 hrs]

6. Design for single reactions: Size comparison of single reactors (batch reactor,
mixed versus plug flow reactors, first- and second-order reactions, variation of
reactant ratio for second-order reactions, general graphical comparison [2 hrs].

7. Multiple-reactor systems: Plug flow reactors in series and/or in parallel, equal-size
mixed flow reactors in series, mixed flow reactors of different sizes in series, finding
the conversion in a given system, determining the best system for a given conversion,
reactors of different types in series, recycle reactor, autocatalytic reactions, plug flow
versus mixed flow reactor, no recycle, optimum recycle operations, reactor
combinations, [12 hrs].

8. Design for parallel reactions: Introduction to multiple reactions, the selectivity, the
side entry reactor [2 hrs].

9. Potpourri of multiple reactions: irreversible first-order reactions in series, first-
order followed by zero-order reaction, zero-order followed by first-order reaction ,
successive irreversible reactions of different orders, reversible reactions, irreversible
series-parallel reactions, two- step irreversible series-parallel reactions, the Denbigh
reactions and their special cases.[4 hrs]

10. Temperature and pressure effects: Single reactions, heats of reaction from
thermodynamics, exothermic reactions in mixed flow reactors-a special problem,
adiabatic plug flow reactor performance .

11. Pressure drop in packed bed reactor, pseudo - order reactions [4 hrs]

Learning and Teaching Strategies

alatlly @l ol

Strategies

This document provides the academic description of the reactor design course, which
includes introducing the skills of the third stage students in the department of
petroleum refinery engineering to understand what chemical reactions are from an
engineering point of view. This course will provide students with sufficient
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understanding to convert the information obtained by laboratory into information
useful in designing chemical reactors, which will make the most of them in the next
phase of designing the reactors for the engineering project and thus provide a
graduate who is able to design reactors.

Student Workload (SWL)

e gannl V0 Oguuzmo CIlall ulyddl Lozl

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

addl I Il elasiadl qulyldl Jooxd! >9 e god CUall lasiall (qolyd) ol ‘
Unstructured SWL (h/sem) Unstructured SWL (h/w)

Jnadll s (Il elazindl pe gwhyd! Jasd! °0 e gueanl JUal) elaiiall s byl Jomell !

Total SWL (h/sem)

Ll I3 Il ST eyl Jose)

125

Module Evaluation

Relevant Learnin
Time/Number | Weight (Marks) Week Due .

As Outcome

Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
R Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment | pyoiacts / 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 | cinal Exam 3hr 50% (50) 16 Al
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Sl o)l zlgiall

Week Material Covered

Week 1 Kinetics of Homogeneous Reactions: Concentration-Dependent Term of a Rate Equation
Week 2 Temperature-Dependent Term of a Rate Equation

Week 3 Searching for a Mechanism

Week 4 Predictability of Reaction Rate from Theory

Week 5 Interpretation of Batch Reactor Data: Constant-volume Batch Reactor
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Week 6 Ideal Batch Reactors

Week 7 Mid-term Exam + Temperature and Reaction Rate
Week 8 Size Comparison of Single Reactors

Week 9 Multiple-Reactor Systems

Week 10 Design for Parallel Reactions

Week 11 Irreversible First-Order Reactions in Series
Week 12 Pressure Drop in Packed Bed Reactor
Week 13 Pseudo - Order Reactions

Week 14 Reversible Reactions

Week 15 Irreversible Series-Parallel Reactions
Week 16 Preparatory week before the final Exam

Learning and Teaching Resources

oyddlly @laidl jobae

Text

Available in the Library?

Required Texts

Chemical reactors design by Fogler

Yes

Recommended . . ) . . . .
Texts Chemical Reaction Engineering Third Edition Octave Levenspiel | Yes
Websites https://sites.tufts.edu/andrewrosen/files/2013/09/reactor_design_guidel.pdf
Grading Scheme

Olmyd)) Jalass
Group Grade gest:i] Marks % Definition

A - Excellent kel 90 -100 Outstanding Performance

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

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

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

E - Sufficient Jgsdo 50-59 Work meets minimum criteria
Fail Group FX - Fail (A laadl ud) Cnnly (45-49) More work required but credit awarded
(0-49) F - Fail el (0-44) Considerable amount of work required

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

zbu.ubd.“ 33LaJ! L_.é-soj

Module Information

Lyl B3lell Sloglas

Module Title Heat Transfer | Module Delivery
Module Type CORE X Theory
Module Code PRE 315 1 Lecture
ECTS Credits 4 O Lab
X Tutorial
SWL (hr/sem) \0- O Practical
O Seminar
Module Level UGx11 UGl Semester of Delivery 5
Administering Department PRE College PM
Module Leader | Asst. Prof. Rageeb H. Rajab e-mail rageeb.hummadi@uomosul.edu.iq

Module Leader’s Acad. Title

Module Leader’s Qualification -

Module Tutor

None

e-mail None

Peer Reviewer Name

e-mail -

Review Committee Approval

Version Number

1.0

Relation With Other Modules

31 Ayl ol gall ao A3l

Prerequisite module

Mathematics | and Il, Thermodynamic |

Semester

land?2

Co-requisites module

Semester

Module Aims, Learning Outcomes, Indicative Contents and Brief Description

it Lo ae ddlin Yl Gbgisally @lal] Lo dawsh)ll] Balell Colua

Module Aims

Gy ) 8oLl CBlun]

This course provides a comprehensive introduction to heat transfer fundamentals
and the module objectives for heat transfer including:

1.Introduce the student Basic Concepts of the fundamental principles and laws of the
main scientific principle in the field of conduction heat transfer, physical mechanism
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and to explore the implications of these principles for system behavior including,
including use graphs and diagrams to convey results.

2. Introduce the student of the Basic Concepts convection heat transfer

Module Learning
Outcomes

Ly 83l @latl] Oolryee

On completion of this course students will be able to:

1.

Understand a thermal system, develop the schematic diagram for the system,
and apply energy balance and heat transfer models to develop governing
equations.

Set up and solve for heat transfer rates as a function of geometry and
materials in 1-D conduction using various tools:

i.Material properties

ii. Fourier’s Law

iii. Circuit Analogy

Estimate heat transfer from Extended Surfaces, Radial Geometry, and
involving Energy Generation.

Construct a transient heat transfer analysis, testing for the lumped
capacitance approximation, semi-infinite, infinite solids and understanding
the assumptions.

Understand the approach for setting up numerical analysis for 2-D
conduction heat transfer.

The ability to calculation Overall Heat Transfer Coefficient

The ability to understand study the heat conduction through a large plane
wall, cylinder and sphere as one-dimension steady state case and a multilayer
plane walls, cylinders, and spheres medium under steady conditions and
unsteady conditions.

Ability to calculating the heat transfer from finned surfaces.

Ability to calculating critical radius of insulation

10. The ability to understand to Basic Concepts convection heat transfer.

Indicative Contents

doliy Y Obgiall

Indicative content includes the following.

1. Basic modes of Heat Transfer [6 hrs]

Conduction Heat Teanser

Convection Heat Transfer

2. Multilayer plane Walls, cylinder and sphere [15 hrs]

Multilayer plane Walls
Heat conduction in cylinders and spheres

Multilayer cylinder and sphere

3. Heat Conduction Equation [15 hrs]

Heat Generation
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e One dimensional Heat Conduction Equation

boundary condition

4. Heat Transfer from Finned Surfaces [20 hrs]

Infinitely Long Fin

The Fin is Finite Length and Loses Heat by convection from its end

Fin efficiency

e Fin effectiveness

5. Steady —state conduction —multiple dimensions [15 hrs]
e Heat transfer in common configurations

e Two-dimensional steady heat conduction

e Boundary nodes

6. Transient Heat conduction [20 hrs]

e Lumped system analysis

Criteria for lumped system analysis

e Transient heat conduction in large plane walls

Transient heat conduction long cylinders and spheres with spatial effects
e Transient heat conduction in semi-infinite solids

7. fundamentals of convection [4 hrs]

Course Description

This is the first course in heat transfer, with an emphasis on understanding the
fundamental physics underlying different heat transfer processes, making proper
approximations for analytical heat transfer calculations and numerical methods for
engineering heat transfer analysis. Topics include: introduction to three modes of
heat transfer, thermal resistance network analysis, steady-state conduction, transient
conduction, analytical methods for heat conduction.

Learning and Teaching Strategies

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

tutorial problems.

Student Workload (SWL)
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Al shyll Jozell
Structured SWL (h/sem) Structured SWL (h/w)
Jadll I Clall laziall gwhyd) Jasd! >° e gueanl Ul @latiall gl Josell :
Unstructured SWL (h/sem) Unstructured SWL (h/w)
Jraddll s Ul laziall pe gyl Jasdl “ L gl Ul @ltioll & qolyll Joonl 27
Total SWL (h/sem)
Juall s JUall S gyl s o
Module Evaluation
Leanly 1 Bolol! s
As 'tl;ien:e/Num Weight (Marks) Week Due giltec\;amnteLearning
et Quizzes 2 20% (20) 4,11 LO #1-4
assessment | acsignments 4 20% (20) Continues All
G Midterm Exam 2hr 10% (10) 7 LO#1-4
assessment | o] Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Sl o)l zlgiall
Week Material Covered
Week 1 Introduction to Heat transfer (Basic modes of Heat Transfer)
Week 2 Steady state one dimension conduction in plane wall without heat generation, Solved problems.
Week 3 Steady state one dimension conduction in cylinder and sphere without heat generation, , Solved
problems.
Week 4 Steady state one dimension conduction in sphere without heat generation, , Solved problems.
Week 5 Steady state one dimension conduction in plane wall with heat generation, Solved problems.
Week 6 Steady state one dimension conduction in cylinder and sphere with heat generation, Solved
problems.
Week 7 Steady —state conduction —multiple dimensions (Two-dimensional) , Solved problems.
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Week 8 Midterm exam

Week 9 Extended surfaces (Fins), fin general conduction analysis, Solved problems.
Week 10 Fin efficiency and Fin effectiveness, Solved problems.
Week 11 Critical thickness of insulation, Solved problems.

Week 12 Lumped heat capacity system, Solved problems.

Week 13 Unsteady state conduction in convection boundary conditions, Solved problems.

Week 14 Transient heat flow in a semi-infinite solid, Solved problems.

Week 15 Preparatory Week

Week 16 Final Exam

Learning and Teaching Resources

oyddlly @ladl jobae

Available in the
Text .
Library?
1- Fundamentals of Heat and Mass Transfer -by
Incropera.
Required Texts 2- Mass Transfer: Fundamentals & Applications by Yunus | Yes
Cengel.
Recommended Texts 1.Heat transfer By : J.P. Holman No
Websites -
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GRADING SCHEME

Ol alases
Group Grade BERE:3i] Marks (%) Definition

A - Excellent el 90 - 100 Outstanding Performance

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

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

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

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

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

Module Information

dslydl B3I ol glas

Module Title Engineering Analysis I Module Delivery
Module Type B Theory
Module Code PRE321 X Lecture
ECTS Credits OLab
1 Tutorial
SWL (hr/sem) | 100 OPractical
. [ Seminar
Module Level 3 Semester of Delivery 6
Administerin
inistering PRE College | PM
Department
Zahraa Ghanim Youins Al-
Module Leader alaf e-mail zahraaalmajidi@uomosul.edu.iq
Module Leader’s Acad. Module Leader’
rodule Leaders Aca Asst. LECTUER odu'e Leaders MSc.
Title Qualification
Module Tutor e-mail
Peer Reviewer Name e-mail
Review Committee
View I V-4-Y.Yo Version Number \
Approval
Relation With Other Modules
QB a3l gall draslyl (5y3YI
Prerequisite module None Semester
Co-requisites module | None Semester

Module Aims, Learning Outcomes and Indicative Contents

ooV ilgizmally ehasd! g3l g daulyl! Baledl LBl

Module Aims .

Alual 8okl doly!

Providing students with the foundations of scientific knowledge

in the field of engineering and improving professional capabilities in the
direction of analytical thinking. The use of modern technologies in the
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use of information technologies and modern experimental methods in
formulating and solving problems

. Providing well-qualified engineers to improve the activities of
chemical engineering and the ability to manage dealing with it in all
facilities life.

. Procedure of scientific research of an academic nature to keep
pace with the global scientific process and research of an applied
nature to translate, Engineering knowledge and its theories into a work
reality by addressing the problems that the country suffers from in all
fields.

Module Learning
Outcomes

Ol ysee eladl 8okl
sy

. Discuss and understand the laplace transformation

. The ability to find the partial differential equation

. Understanding mathematical modeling

. Education is a broad to understand the impact of engineering

solutions globally and economically.
. Ability to work in multi groups in engineering majors

. The ability to use the techniques, skills and tools of
contemporary engineering in the engineering field

. The possibility of applying cognitive sciences such as
mathematics, pure sciences and engineering.

. The possibility of designing and implementing experiments,
analyzing of the results and applications.

. The ability to solve the partial differential equation (two
dimension or three).

. The ability to find final solution by Laplace transforms for any
(differential equation or partial differential equation).

. Discuss mathematical modeling and applications to chemical
engineering equipments in the steady state and unsteady state

Indicative Contents

Olgizeadl oLyl

. Laplace transformation. 16 hrs

. Partial differential equations (Separation of variables, change
of variables, Laplace transforms). 12 hrs

. Formula of special function. 6 hrs

. Mathematical Modeling (Applications to chemical engineering
equipments in the steady state and unsteady state). 22 hrs

Learning and Teaching Strategies

O] Awl elall eadailly
Strategies We worked in to divide the students into groups to encourage

student’s participation in the exercises and discussion during solving
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the problems. Make a homwork concerning the subject of the lectures,
and do seminars to present the work.

Student Workload (SWL)

Jodll alyll Jal

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

I3 CIUal elaiall eyl Jazdll | 29 lall plaall gyl Jou 4
Unstructured SWL (h/sem) Unstructured SWL (h/w)

lall eliall a2 eyl Jott | 41 lall aliad) a2 byl Jodll | 292
Juadd! I3 a6 ganed

Total SWL (h/sem)

I Clall S gyl Josmll 100

Juadl

Module Evaluation

Gaalyd! B! o3

. Relevant
. Weight )
Time/Number (Marks) Week Due | Learning
As Outcome
. Q1 forl-5, Q2 for
uizzes 2 20 6,14
Q 10-14
. Hw.1: 6-7and Hw.2:
Formative Assignments | 2 10 7,9
assessment 8-9
Projects / Lab. continues
Report 1 10
Midterm
Summative Exam 1 10 9 M. E 1-10
assessment
Final Exam 1 50 16 All
Total assessment
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Delivery Plan (Weekly Syllabus)
é}hdl ‘;-3“3” El@.uu“

Week Material Covered

Week 1 Laplace transformation

Week 2 Laplace transformation

Week 3 Laplace transformation

Week 4 Laplace transformation

Week 5 Partial differential equations (Separation of variables, change of variables, Laplace
transforms).

Week 6 Partial differential equations (Separation of variables, change of variables, Laplace
transforms).

Week 7 Partial differential equations (Separation of variables, change of variables, Laplace
transforms).

Week 8 Formula of special function

Week 9 Formula of special function / Mathematical Modeling (Applications to chemical
engineering equipments in the steady state and unsteady state).

Week 10 Mathematical Modeling (Applications to chemical engineering equipments in the
steady state and unsteady state).

Week 11 Mathematical Modeling (Applications to chemical engineering equipments in the
steady state and unsteady state).

Week 12 Mathematical Modeling (Applications to chemical engineering equipments in the
steady state and unsteady state).

Week 13 Mathematical Modeling (Applications to chemical engineering equipments in the
steady state and unsteady state).

Week 14 Mathematical Modeling (Applications to chemical engineering equipments in the
steady state and unsteady state).

Week 15 Preparatory Week

Week 16 Final Exam

Delivery Plan (Weekly Lab. Syllabus)

Sl (£ grudl Zlgiall

Week Material Covered
Week 1

Week 2
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Week 3

Week 4

Week 5

Week 6

Week 7

Learning and Teaching Resources

bas eladdl (uydidly

Text

Available in the
Library?

Required Texts

kreyszig

Advanced engineering mathematics, Erwin

Recommended Texts

Chemical Engineering mathematics by Jeffrey

Websites

APPENDIX:

GRADING SCHEME

Olyull alases
Group Grade il Marks (%) Definition
A - Excellent el 90 -100 Outstanding Performance
B - Very Good RVEARTES 80 -89 Above average with some errors
Success Group
C - Good KVES 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory | lawgis 60 - 69 Fair but with major shortcomings
E - Sufficient Jgsie 50-59 Work meets minimum criteria
- More work required but credit
. FX - Fail sehe | (45.49) a
Fail Group Iy awarded
(0-49) F — Eail oy (0-44) Cons.iderable amount of work
required
Note:

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

duwlyddl 83lell Caso g 739403

Module Information

Loyl B3l iloglae

Module Title mass transfer 2 Module Delivery
Module Type Core X Theory
Module Code PRE322 O Lecture
ECTS Credits 5 O Lab
X Tutorial
SWL (hr/sem) 125 O Practical
O Seminar
Module Level UGx11 3 Semester of Delivery 6
Administering Department PRE College PM
Module Leader Dr. Ahmed A. Aabid e-mail Ahmadchemical1991@uomosul.edu.iq

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

Review Committee Approval 1/6/2026

Version Number

Relation With Other Modules

31 Ayl ol gall ao A3l

Prerequisite module None

Semester

Co-requisites module None

Semester

Module Aims, Learning Outcomes and Indicative Contents

GoliYl Obgizally elaill 7559 ducelyll Bolall Bl

Module Aims

Gy ) 8oLl CBlun] 10

8. A detailed study of the main chemical separation units.

9. Using the correct criteria to select the appropriate technology for chemical
separation processes.

. Studying the design calculations for the equilibrium stages of chemical
separation processes (,, distillation, extraction, evaporation and
humidification).
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11. Familiarity with material transfer calculations.
12. Familiarity with the design calculations of extraction.

13. Diagnosis and analysis of various chemical separation processes in industrial
facilities, especially oil ones.

Module Learning
Outcomes

Ayl 85lel) @hatll Solryen

1. Studying the processes of enthalpy- composition diagram (H_X diagram) and
multi-compound distillation with the derivation of all the basic design
equations.

2. Studying solvent extraction processes using an appropriate solvent and the
conditions for using it with all design equations.

3. Studying the evaporation processes for the concentration of aqueous
solutions and the derivation of the basic equations for the balance of matter
and energy.

4. Studying air humidification and cooling towers and design calculations of
cooling tower.

Indicative Contents

doliy Y Obgisall

Part A: Distillation. - Learn about enthalpy composition diagram. - Learn about multi-
component distillation and the equations used in its calculations. (16 hr.)

Part B: Extraction. - Learn about solvent extraction and equilibrium equations. -
Recognize the number of stages of a complete immiscible solvent. - Recognize the
partial separation using triangle curves and methods of their calculations. - Learn
about solvent extraction devices and how they work. (20 hr.)

Part C: Evaporation. - Identify the methods of evaporation and the differences
between them and the equations used in their calculation. - Learn about counter-
directional evaporation and the equations used in its calculations. - Learn about co-
current directional evaporation and the equations used in its calculations. (12 hr.).

Part D: Humidification. - Identify humidity and relative humidity in the case of
constant temperature. - Understand the processes of hydration, phase balance,
graphics and equations. — Equation and calculation of cooling tower design. (12 hr.).

Learning and Teaching Strategies

dlally ohatll lmlil

Strategies

The students will be actively engaged in the tasks, which will help them
develop and hone their critical thinking abilities. This will be accomplished. Via
lectures, interactive tutorials, and assignments incorporating fascinating tasks. The
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course includes:
1- Numerous examples worked out in detail to illustrate the basic
principles.

2- A consistent strategy for problem solving that can be applied to any
problem.

3- Figures, sketches, and diagrams to provide a detailed description and
reinforcement of what you read.

4- Self-Assessment Tests at the end of each section, with answers so that
you can evaluate your progress in learning.

5- Many problems will be discussed and solved in the tutorial classes,
which offer working with one or more classmates to exchange ideas

and discuss the material.

Student Workload (SWL)

Il gl Jassll

Structured SWL (h/sem) Structured SWL (h/w)
59 4.2
Jnadll I Il elaziall gquhydl Josxd! e gueanl Ul @latiall gyl Josell
Unstructured SWL (h/sem
uetd Lyt Unstructured SWL (h/w)
s JUall el g guhll Jod! 66 ) 5
S 226 L gl Il liiiall 2 ol Jomn)
Juad| : Z
Total SWL (h/sem)
125
Jad)l I Il ‘?Kﬂ wb.ﬂ\ Jed|
Module Evaluation
Time/N Relevant Learnin
L/ Weight (Marks) Week Due v ing
As mber Outcome
Quizzes 2 20% (20) 5,10 LO#1,2.and3
ERTE A e Assignments 2 20%(20) continuous
assessment S
Report
Summative | Midterm Exam | 2 hr. 10%(10) 7 L0 1,2
assessment Final Exam 3 hr. 50%(50) 16 All
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Total assessment 100%(100)marks

Delivery Plan (Weekly Syllabus)

Sl (o)l zlgiall

Week Material Covered

Week 1 Enthalpy composition diagram.

Week 2 Enthalpy composition diagram.

Week 3 Multi component distillation.

Week 4 Multi component distillation.

Week 5 Extraction, equilibrium data.

Week 6 Number of stages of immiscible solvent extraction.
Week 7 Partially immiscible solvent for triangle diagram.
Week 8 Equipment of solvent extraction.

Week 9 Evaporation, principles.

Week 10 Evaporation theory and calculation.

Week 11 Multi stages Evaporation.

Week 12 Humidification phase equilibrium.

Week 13 Adiabatic saturation, humidity.

Week 14 Cooling tower design and calculation.

Week 15 Preparatory Week

Week 16 Final Exam

Delivery Plan (Weekly Lab. Syllabus)

Week

Material Covered

Week 1

Week 2

Week 3

Week 4

Week 5

Week 6
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Week 7

Learning and Teaching Resources

oyddlly @ladl jobae

Available in the
Text .
Library?
Text book: 1- Chemical Engineering Vol.1, Coulson and
Richards.
Required Texts yes
2- Chemical Engineering Vol.2, Coulson and
Richards
Recommended Texts Treybol, Mass Transfer Operation, 2010 yes
Websites
APPENDIX:
GRADING SCHEME
Olomyldl alases
Group Grade aaadll Marks (%) Definition
A - Excellent kel 90 - 100 Outstanding Performance
B - Very Good (RESNVES 80 -89 Above average with some errors
Success Group
C - Good NVES 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory buwgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgaio 50-59 Work meets minimum criteria
Fail Group FX - Fail by Jgude | (45-49) More work required but credit awarded
(0-49) F - Fail ey (0-44) Considerable amount of work required
Note:

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

duwly I Baledl Cauog i ged

Module Information

Lyl B3lell Sloglas

Module Title Petroleum refining processl| Module Delivery
Module Type Core X Theory
Module Code PRE323 O Lecture
ECTS Credits 8 Xl Lab
X Tutorial
SWL (hr/sem) 150 O Practical
O Seminar
Module Level UGx11 3 Semester of Delivery 6
Administering Department PRE College PM
Module Leader | Maher O. Ahmed e-mail
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification | PhD
Module Tutor e-mail
Peer Reviewer Name e-mail
Review Committee Approval 1-6-2026 Version Number 1

Relation With Other Modules

S>3 Ayl lgall ae A3l

Prerequisite module

None

Semester

Co-requisites module

None

Semester

Module Aims, Learning Outcomes and Indicative Contents

GolanY! bgially elasll LG9 dealy ! Bolall CBlual

Module Aims

Gyl Bolal (Bl

14. Ability to dehydrate and desalting crude oils.

15. Ability to heat and distillate crude oils to its products at atmospheric and

vacuum pressures.

16. Ability to produce high octane number gasoline by different processes.

17. Ability to produce lubricating oils by many processes.




18. Ability to decrease sulfur content by hydrogenation processes

19. Ability to find the best processes and operating conditions to produce
petroleum products.

Module Learning
Outcomes

Ayl 85lel) whatll Solyen

1. Recognize how Petroleum Refinery works .

2. List the various terms associated with Refinery Equipments.

3. Summarize what is meant by a basic Refinery Units

4. Discuss the reaction and involvement of atoms in Petroleum Industry
5. Describe Petroleum Fields Processes

6. Define Processes in Petroleum Industry

7. Identify the basic elements and their applications.

8. Discuss the operations of Atmospheric Distillation process.

9. Discuss the Vacuum Distillation Process

10. Explain the two main Towers in Petroleum Industry

Indicative Contents

doliyY Obgisall

Learning and Teaching Strategies

palazlly @latll &l s
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
Strategies

will be achieved through classes, interactive tutorials and by considering
type of simple experiments involving some sampling activities that are

interesting to the students.

Student Workload (SWL)

Jall gyl Jae!

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

150 7
Jaddl I Il elasiadl gulyld] Jooxd! e gl Uall lasiall (qolyd) ol
Unstructured SWL (h/sem) 102 Unstructured SWL (h/w) 6.5
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I CJlall @laxiall 2 eyl Joodl
i)

b gonl CIUall platiall pe gyl Josull

Total SWL (h/sem)

duadll 3 CUall S (gwhyld) Jasxdl 200

Module Evaluation

Loy 3Ll s

Ac :::!Nu Weight (Marks) Week Due (R)iltec\;amnteLearning
Quizzes 10

Formative Assignments 5

assessment Projects / Lab. 10
Report 5

G Midterm Exam 20

assessment Final Exam 50

Total assessment 100

Delivery Plan (Weekly Syllabus)

Sl (o)l zlgiall

Week Material Covered

Week 1 Product treatment

Week 2 Merox Process treatment

Week 3 Sulfur production by Claus process

Week 4 Adsorpants used in Refineries

Week 5 Mimic Diagram

Week 6 Asphalt production

Week 7 Aromatic production by solvent Extraction

Week 8 Refinery Water systems
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Week 9

Steam water system

Week 10 Cooling Water production

Week 11 Wastewater Treatment in Refineries
Week 12 Storage Tanks in Refineries

Week 13 Product Blending

Week 14 Emergency Shut Down

Week 15 Preparatory Week

Week 16 Final Exam

Delivery Plan (Weekly Lab. Syllabus)

isal) (£owdl 7lgiall

Week Material Covered

Week 1 Merox Treatment process

Week 2 Aromatic Removal by sovent Extraction
Week 3 Adsorption process

Week 4 Desulfurization process

Week 5 Oil Skimmer

Week 6 H2S Removal by Amine Solvents Scrubbing
Week 7 Merciptanes Removal from gasoline

Learning and Teaching Resources

oyddlly @ladl jobae

Available in the

Text
X Library?
Required Texts Fundamentals of petroleum refining by Fahim. yes
1- Petroleum refining engineering by Nelson.
Recommended Texts yes

2-Petroleum refining by Parakash

Websites

School of mine in Colorado Website

APPENDIX:
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GRADING SCHEME

Ol alases
Group Grade BERE:3i] Marks (%) Definition

A - Excellent el 90 - 100 Outstanding Performance

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

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

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

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

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

duwlyddl 83lell Caso g 739403

Module Information

Lyl B3lell Sloglas

Module Title Catalysts in petroleum refinary Module Delivery
Module Type Core X Theory
Module Code PRE324 X Lecture
ECTS Credits 5 O Lab

X Tutorial
SWL (hr/sem) 125 O Practical

O Seminar
Module Level UGx11 3 Semester of Delivery 6
Administering Department PRE College PM
Module Leader Dr. Ligaa. |. Saeed e-mail
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification Ph.D.
Module Tutor e-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval 01/06/2026 Version Number 10

Date

Relation with other Modules

31 Ayl lgall ao A3l

Prerequisite module

None

Semester

Co-requisites module

None

Semester
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Module Aims, Learning Outcomes and Indicative Contents

GoliYl Olgizally ehaill z5l5g dulyll 8oLl COlal

Module Objectives

Gyl Bolal (Bl

Giving the student the necessary information about catalyst for the design and
operation of chemical reactors, including Solid catalyzed reactions and the
deactivation of catalyst , is the course's main goal. It will discuss topics ranging from
fundamentals like the kinetics of homogeneous reactions G/L Reactions on solid
catalysts, tickle beds, slurry reactors, and three-phase fluidized beds, the general rate
equation, and other design parameters like the rate for independent deactivation,
how pore diffusion resistance distorts the kinetics of reactions with deactivating
catalysts, performance equations in the regime of strong diffusional resistance.

Module Learning
Outcomes

Ayl 85lel) @hatll Solryen

1. Identify the principles of catalyst, including the reaction with catalyst and chemical
reaction equilibrium.

2. Able to preparation the catalyst that need it in petroleum refinery .

3. Ability to deal with rate equation.

4. Ability to deal with all catalyst types and their design for single or multiple.

5.Ability to deal with reactions (reversible, irreversible, series, parallel, etc.).
e The skills goals special to the course.

This course will provide students with sufficient understanding to convert the
information obtained by laboratory into information useful in designing chemical
reactors with catalyst that use it in chemical reaction, which will make the most of
them in the next phase of designing the reactors and catalyst for the engineering
project and thus provide a graduate who is able to design reactors.

o Affective and value goals

At the end of the course presented, the student will possess all the necessary skills to
deal with problems in catalyst .

Indicative Contents

doliy Y gl

1. Heterogeneous Reactions, the Complications of the Rate Equation, contacting
patterns for two-phase systems, final thoughts on flow modeling.[4 hrs]

2. Solid catalyzed reactions : The spectrum of kinetic regimes, the rate equation for
surface kinetics, pore diffusion resistance combined with surface kinetics, single
cylindrical pore, first-order reaction, porous catalyst particles, heat effects during
reaction, performance equations for reactors containing porous catalyst particles,
experimental methods for finding rates, determining controlling resistances and the
rate equation, product distribution in multiple reactions[12 hrs].

3. Autocatalytic reactions, recycle reactor,[4 hrs].

4. reactors with suspended solid catalyst, fluidized reactors of various types,
background information about suspended solids reactors,[4 hrs]

5. Deactivating catalysts: Mechanisms of catalyst deactivation, the rate and
performance equations, the rate equation from experiment, batch-solids:
determining the rate for independent deactivation, how pore diffusion resistance
distorts the kinetics of reactions with deactivating catalysts, performance equations
in the regime of strong diffusional resistance,[12 hrs]
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reactant b, [4 hrs].

6. G/L Reactions on solid catalysts: Trickle beds, slurry reactors, and three-phase

fluidized beds, the general rate equation, performance equations for an excess of

7. Basics of non-ideal flow (the residence time distribution, RTD)[4hrs]

Learning and Teaching Strategies

odatlly @)l Sl el
Presenting the course vocabulary to the students (lectures).
2. Assigning students assignments, such as writing research papers, so that students
acquire skills for self-learning and presentation.
3. Conducting sudden exams.
4. Oral exams via e-learning platforms.
Strategies

student.

5. Conducting the semester and final exams on the specified dates.

6. Informing students of how students’ grades are calculated during the semester,
their exam results, and discussing failures and successes.

7. Informing students of the curriculum books and auxiliary books that they need in
the course vocabulary during a questionnaire for the previous years to improve the
curriculum, improve the performance of the teachers, and raise the level of the

Student Workload (SWL)

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

59 4
naddl I Il elatiadl gulyldl Jooxd! e ged CUall elasiall (qolyd) ol
Unstructured SWL (h/sem) Unstructured SWL (h/w)

66 4
Jnadll I Il elaziall pe ooyl Jodl e gueanl (Ual) elaiiall s byl Jomell
Total SWL (h/sem)

125
o] I CIUall 1 gyl Jooxl

Module Evaluation

eaalyl)) 83! o

Time/Number

Weight (Marks)

Week Due

Relevant Learning
Outcome
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As

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

Report 1 10% (10) 13 LO #5, #8 and #10
TN TR Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment | cino) Exam 3hr 50% (50) 16 Al

Total assessment

100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Sl (£ gl zlgiall

Week Material Covered

Week 1 Heterogeneous Reactions, the Complications of the Rate Equation

Week 2 Solid Catalyzed Reactions , The Spectrum of Kinetic Regimes

Week 3 The Rate Equation for Surface Kinetics

Week 4 Pore Diffusion Resistance Combined With Surface Kinetics

Week 5 Porous Catalyst Particles

Week 6 Heat effects during reaction

Week 7 Mid-term Exam + Performance equations for reactors containing porous catalyst particles
Week 8 Autocatalytic reactions, recycle reactor

Week 9 Preparation of heterogeneous catalysts, steps of catalyst preparation

Week 10 G/L Reactions on Solid Catalysts: Trickle Beds, Slurry Reactors, and Three-Phase Fluidized Beds
Week 11 Basics of non-ideal flow (the residence time distribution, RTD)

Week 12 Steady-State Plug Flow Reactors

Week 13 Steady-State Mixed Flow Reactors

Week 14 Reactors with suspended solid catalyst, fluidized reactors of various types

Week 15 Deactivating catalysts, types of catalyst deactivation

Week 16 Preparatory week before the final Exam
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Learning and Teaching Resources

oyddlly @ladl jobae

Text

Available in the Library?

Required Texts

Chemical Reaction Engineering Third Edition Octave Levenspiel | Yes

R ded
ecommende Chemical reactors design by Fogler Yes
Texts
Websites https://sites.tufts.edu/andrewrosen/files/2013/09/reactor_design_guidel.pdf
Grading Scheme

Olomydl alases
Group Grade BERC:3i] Marks % Definition

A - Excellent kel 90 -100 Outstanding Performance

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

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

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

E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aol W) Canly (45-49) More work required but credit awarded
(0-49) F - Fail ey (0-44) Considerable amount of work required

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

automatic rounding outlined above.
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MODULE DESCRIPTOR FORM

Module Information

dslydl B3I ol glas

Module Title Numerical method and optimizing Module Delivery
Module Type S . Theory
Module Code PRE326 . Lecture
ECTS Credits o Lab
. Tutorial
SWL (hr/sem) 100 . Practical
. Seminar
Module Level 3 Semester of Delivery 6
Administering Department | PRE College PM
Module Leader | Argam. B. Younis e-mail

Module Leader’s
Module Leader’s Acad. Title | Asst. Lecturer. . MSc.
Qualification

Module Tutor e-mail
Peer Reviewer Name e-mail
Review Committee
1/6/2026 Version Number |1
Approval
Relation With Other Modules
a3l o Slgall druslyld! (5551
Prerequisite module None Semester
Co-requisites module | None Semester

Module Aims, Learning Outcomes and Indicative Contents

daoli W ilgizmally elasd! g3ty daulyl! Baledl LBl

Learn how to use the numerical methods to find the roots and finding
the solutions of linear and non-linear algebraic equations and ordinary
differential equations, integration, find the great endings and lesser
CB1Aa] Balall dnlydl critical points, interpolation and extrapolation, and finally to find the
best values (optimization) as another methods beside analytical
methods when uses them in petroleum processes.

Module Aims

194




Module Learning
Outcomes

Ol ysee eladl Bolel)
Ayl

o Education is a broad to understand the impact of engineering
solutions globally and economically.

o Ability to work in multi groups in engineering majors

. The ability to use the techniques, skills and tools of
contemporary engineering in the engineering field

o The possibility of applying cognitive sciences such as
mathematics, pure sciences and engineering.

o The possibility of designing and implementing experiments,
analyzing of the results and applications.

o The ability to solve differential equations for any degree.

. The ability to solve the second differential equation (Non
linear, Linear by D-operator).

. The ability to solve the complex equation by Frobenius method
and Bessel equations

Indicative Contents

Olgizeadl oLyl

o First Order Differential equations ( Separable, Homogenous,
Exact, Linear, Bernoulli). 12 hrs

o Second Order Differential equations (Non linear, Linear, solve
by D operator). 16 hrs

o Modified equations, Higher order equations, Euler’s equation,
Simultaneous equations. 12 hrs

o Solve differential equations by series method (Frobenius). 8 hrs
o Solve differential equations by series method (Bessel function).
8 hrs

Learning and Teaching Strategies

Ol Rl @lall ealailly

Strategies

We worked in to divide the students into groups to encourage
student’s participation in the exercises and discussion during solving
the problems. Make a homework concerning the subject of the
lectures, and do seminars to present the work.

Student Workload (SWL)

Jodll (alyll Jal

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

IS CIlall elaiadl oyl Josedl | 9 lal) plaiadl (ol Jose! 4
Unstructured SWL (h/sem) Unstructured SWL (h/w)

Jlall eliiall a2 qubpll Jozl | 41 Ilall el a2 qwbyl Josedl | 2:92
radll I3k s gl
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Total SWL (h/sem)
IS CIlall ST gyl Jaell

Juad

100

Module Evaluation

Ayl BalaJI i

. Relevant
. Weight )
Time/Number (Marks) Week Due | Learning
As Outcome
. Q1 forl-5, Q2 for
2 20 6, 14
Quizzes 10-14
: Hw.1: 6-7and Hw.2:
Formative Assignments | 2 10 7,9 W and nw
assessment 8-9
Projects / Lab. | 4 10 continues
Report
Midterm
Summative | xam 1 10 9 M. E 1-10
assessment
Final Exam 1 50 16 All
Total assessment

Delivery Plan (Weekly Syllabus)

‘é}]é.ﬁl Lf%‘“y‘ tl@io.“
Week Material Covered
Find the roots of equations (fixed point method, Newton-Raphson method,
Week 1 S
bisection method, secant method)
Find the roots of equations (fixed point method, Newton-Raphson method,
Week 2 . .
bisection method, secant method)
Week 3 Solution of set of linear equations by (Jacobi method, Gauss-siedel method)
nonlinear set of equation ( solve by Simple iteration or Gauss —seidel, Newton —
Week 4
Raphson method ).
Week 5 Numerical solution of ordinary differential equation (1 order &2 order, solve by
Tayler series, Runge kutaa ).
Week 6 Numerical solution of ordinary differential equation (1% order &2" order, solve by

Tayler series, Runge kutaa ).
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interpolation (General Form of Newton’s Interpolating Polynomials, Newton’s

Week 7
Divided-Difference Interpolating Polynomials).

Week 8 Newton’s Divided-Difference Interpolating Polynomials (Non linear, Linear, solve by
D operator).

Week 9 Curve fitting (group average, least squar)

Week 10 Curve fitting (group average, least squar)

Week 11 Optimization Techniques (Optimization Terminologies: Objective Function,
Decision Variable, Constraint).

Week 12 Mathematical Modelling of Optimization Problem (Linear Programing, nonlinear
Programing).
Multivariable Optimization with Inequality Constraints Optimization Techniques

Week 13 Introduction Numerical Optimization Techniques (Elimination Methods, Fibonacci
method, Golden section method, Interpolation Methods, Newton Method).
Multivariable Optimization with Inequality Constraints Optimization Techniques

Week 14 Introduction Numerical Optimization Techniques (Elimination Methods , Fibonacci
method , Golden section method , Interpolation Methods , Newton Method).

Week 15 Preparatory Week

Week 16 Final Exam

Delivery Plan (Weekly Lab. Syllabus)

Sl (£50udl zlgall

Week Material Covered

Week 1 Find the roots of equations by Excel and Matlab

Week 2 Solution of set of linear equations by Excel and Matlab

Week 3 Numerical solution of ordinary differential equation by Excel and Matlab
Week 4 interpolation by Excel and Matlab

Week 5 Curve fitting by Excel and Matlab

Week 6 Find maximum and minimum of Linear Programing by Excel and Matlab
Week 7 Find maximum and minimum of Linear Programing by Excel and Matlab
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Learning and Teaching Resources

bas eladdl uydidly

Available in the

Text
Library?

- Numerical method
for scientists and
engineering K.
Sankara.Rao

Required Texts Numerical analysis using MATLAB and

spreadsheets /Steven T.Karris.

- Numerical method in engineering practice, Al

Recommended Texts | Khafaji.

Websites

APPENDIX:

GRADING SCHEME

Ol lalkases
Group Grade seaadl Marks (%) Definition
A - Excellent Ilkal 90 -100 Outstanding Performance
B - Very Good Ve N3 80 -89 Above average with some errors
Success Group
C - Good KVES 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory | lawgis 60 - 69 Fair but with major shortcomings
E - Sufficient Jgsde 50-59 Work meets minimum criteria
. EX — Eail d}g:&o (45-49) More work required but credit
Fail Group Iy awarded
(0-49) ) Considerable amount of work
F - Fail ) (0-44) )
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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1. Course Name:

Reservoir Management and Petroleum Economics

2. Course Code:

3. Semester / Year:

Fourth academic year - 2022-2023

4. Description Preparation Date:

2024-9-1

5. Available Attendance Forms:

3 hours in attendance

6. Number of Credit Hours (Total) / Number of Units (Total):

90 hr/ 4 units

7. Course administrator's name (mention all, if more than one name)

Name: Zahraa Ghanim younis Al-alaf

Email: zahraaalmajidi@uomosul.edu.iq

8. Course Objectives

Course Objectives | 1. Explain the nature of the petroleum economy and the most important
related concepts.

2. Explore the origins of petroleum and the theories explaining its existence.
3. Explain the types of oil and their measurements.

4. Understand the stages of the petroleum industry.

5. Learn about reserves, storage, oil markets, and prices.

6. The most important policies, theories, and strategies related to the
depletable resource.

7. Learn about and study licensing rounds.

8. Contracting with companies, how to write petroleum contracts, and

dealing with banks.

9. Teaching and Learning Strategies

Strategy Delivering the lecture, adopting the discussion and explorati
method, using modern methods to clarify the lecture, brainstormi
and using educational videos.
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10. Course Structure

Required

Week Hours Learning [.Imt or Learning method Evaluatio
subject name n method
Outcomes
General
Definition of Questions
oil, its and
Basic history, and Discussio
First Y Concepts origin Theoretical n
Types of oil,
Identify its scale, and Homewor
Second Y Types of Oil density Theoretical k
General
Questions
Importance | Definition of and
of the 0Oil petroleum Discussio
Third Y Economy economics Theoretical n
The
petroleum
industry and
Characteristi its
cs of the Oil | characteristi Homewor
Fourth Y Industry cs Theoretical k
Understand
Horizontal
and Vertical
Integration of | Stages of the
the Oil petroleum Homewor
Fifth Y Industry industry Theoretical k
Extractive Homewor
Sixth Y Industry Source Theoretical k
General
Questions
and
Processing Discussio
Seventh Y Industry Destination Theoretical n
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Required

: Evaluati
Week Hours Learning [.]mt or Learning method valuatio
subject name n method
Outcomes
Importance
of Reserves
and Oil reserves
Influencing and their On-the-Go
Eighth Y Factors classification Theoretical Exam
Reserves and
Understand the critical
Product path for Theoretical and Homewor
Ninth Y Behavior extraction Exercises k
General
Questions
Depleting and
Resource Hibert's Discussio
Tenth Y Cycle study Theoretical n
Importance Types of oil General
of Inventory storage and Questions
and their impact and
Influencing on oil price Discussio
Eleventh Y Factors fluctuations Theoretical n
Importance Types of oil
of Inventory | storage and
and their impact
Influencing on oil price Homewor
Twelfth Y Factors fluctuations Theoretical k
Global oil Homewor
Thirteenth Y Oil Market prices Theoretical k
Global oil
Fourteenth Y Oil Market prices Theoretical
End-of- End-of-
Semeste Semester
Fifteenth r Exam Exam Theoretical Exam
Homewor
Sixteenth Y Review Review Theoretical k
Seminar on
Economic
Feasibility for
Engineering
Seventeenth Y Projects Project Presentation
Eighteenth Y Ecc_)n_o.mlc Project Presentation
Feasibility for
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Required

. Evaluati
Week Hours Learning [.]mt or Learning method valuatio
subject name n method
Outcomes
Engineering
Projects
Seminar
Licensing Homewor
Nineteenth Y Rounds Theoretical Theoretical k
Licensing Homewor
Twenty Y Rounds Theoretical Theoretical k
Licensing Homewor
Twenty-One Y Rounds Theoretical Theoretical k
OPEC and the
Production
Quota Homewor
Twenty-Two Y OPEC Policy System Project Presentation k
OPEC and the
Production
Twenty- Quota
Three Y OPEC Policy System Project Presentation
Presentation
of a Seminar
on How to
Deal with Oil
Twenty-Four Y Markets Exam
Presentation
of a Seminar
on How to
Deal with Oil
Twenty-Five Y Markets Theoretical
Second
Semester
Twenty-Six Y Exam Theoretical
Twenty- Natural Gas
Seven Y and Oil Fields Review
Twenty- Natural Gas
Eight Y and Oil Fields
Twenty-Nine Y Review
Final
Thirty Y Exam

11. Course Evaluation
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Week Hours

Required
Learning
Outcomes

Unit or

. Learning method
subject name

Evaluatio
n method

1.Midterm Exam: 15

2. Core Exams: 5

3. Oral Questions and Direct Assessment: 10

4. Classroom Participation: 5

5. Activity Presentations: 5

6. Final Exam: 60

12. Learning and Teaching Resources

Required textbooks (curric

books, if any)

daghaa Jadil) cilalatd) gA dadia (i) (e daal 2

N 98¢ ua gall daala

Main references (sources)

dadly dagha cadil) cilabiat®) ¢ iagd) Gpaa 2aal 3 )
.Y L] cdmﬂ\

Y.Electronic lectures by Professor Hussein

Rabia

Recommended books
and references (scientific

journals, reports...)

https://sa.investing.com/commodities/brent-

oil

https://sa.investing.com/commodities/crude-oil

Electronic Referend

Websites

/0
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1. Course Name:

Enhanced oil Recovery

2. Course Code:

PRE407

3. Semester / Year:

4th stage

4. Description Preparation Date:

25-9-2024

5. Available Attendance Forms:

Attendance time for students

6. Number of Credit Hours (Total) / Number of Units (Total)

(60)/(4)

7. Course administrator's name (mention all, if more than one name)

Name: Prof. Dr. Majid Majdi Abdel Al- Majeed Al-Mutwali

Email: majidmutwaly@uomosul.edu.ig

8. Course Obijectives

Course Objectives It aims to teach the student everything related to methods for

improving oil production (primary, secondary and tert
methods),

which include injection liquids, gases or chemicals and everything
related to these methods for the purpose of obtaining the highest

possible oil production from oil fields.

9. Teaching and Learning Strategies

Strategy Identify the most important methods used to improve oil production
from low-production fields

* Study and understand everything related to these methods,
according to the nature of each oil field

* Raising the ability of the petroleum engineer to think about the
nature of using means to improve production

» Knowing the conditions affecting the field during the

injection of liquids, gases, or chemicals
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using production improvement methods.

A complete understanding of production ratios before and after

10. Course Structure

Week | Hours | Required Learning | Unit or subject Learning Evaluation
Outcomes name method method
1st 2 Raise the student's abilit) Oil recovery processes | theoretical General
to improve oil recovery Pri i ) d
primary, secondary and rimary oil recovery Q_uestlo.n an
discussion
Tertiary methods
ond 3rd 1 g Raise the student's abilit Principal influences on| Theoretical General
to improve oil recovery | efficiency of enhanced _
. Question and
primary, secondary and i i
Recovery discussion
Tertiary methods
4th_sth | 4 Raise the student's abilit Secondary oil recovery | theoretical General
to improve oil recovery Iniecti 1 locati ) d
primary, secondary and njection well location Q_uestlo.n an
discussion
Tertiary methods
6th 7th | 4 Raise the student's abilit| Oil displacement efficien Theoretical General
to improve oil recovery Water infecti ) d
primary, secondary and ater injection Q_uestlo.n an
discussion
Tertiary methods
8thgth | 4 Raise the student's abilitf Optimum time to waterf] theoretical General
to improve oil recovery ) ) ) .
. Practical considerationg Question and
primary, secondary and L : i :
water injection projects discussion
Tertiary methods
10+11 | 4 Raise the student's abilif Displacement mechanis) Theoretical General
to improve oil recovery ) d
primary, secondary and Q'uestloln an
discussion
Tertiary methods
12+13 | 4 Raise the student's abilit Water injection in regul{ theoretical General
to improve oil recovery | developed  homogeng )
. . Question and
primary, secondary and| reservoirs : i
discussion
Tertiary methods
14+15 | 4 Raise the student's abilitf Water injection performa Theoretical General

to improve oil recovery
primary, secondary and

Tertiary methods

calculations

Question and
discussion
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16+17 Raise the student's abilit) Production well complet] theoretical General
to improve oil recove
mp Y Treatment methods Question and
primary, secondary and i .
discussion
Tertiary methods
18+19 Raise the student's abilit Combined gas and Theoretical General
to improve oil recovery . i d
primary, secondary and water injection Q_uestlo.n an
discussion
Tertiary methods
20+21 Raise the student's abilif Gas recycling in § theoretical General
to improve oil recovery | condensate reservoirs . d
primary, secondary and Q_uestlo.n an
discussion
Tertiary methods
22 Raise the student's abilitf The thermodynamics of| Theoretical General
to improve oil recovery | recycling )
. Question and
primary, secondary and i .
discussion
Tertiary methods
23+24 Raise the student's abilit theoretical General
to improve oil recovery o ) d
primary, secondary and| Sweep efficiency Q'uestloln an
discussion
Tertiary methods
25+26 Raise the student's abilit Theoretical General
to improve oil recovery ) d
primary, secondary and Well locations Q_UES’UO_n an
discussion
Tertiary methods
27+28 Raise the student's abilit theoretical General
to improve oil recovery _
primary, secondary and| Production control Question and
discussion
Tertiary methods
29+30 Raise the student's abilit Polymers for | theoretical General
to improve oil recovery Enhanced 0il _
primary, secondary and R Question and
ecovery discussion
Tertiary methods Technology

11. Course Evaluation

Distributing the score out of 100 according to the tasks assigned to the student such as daily
preparation, daily oral, monthly, or written exams, reports .... etc

12. Learning and Teaching Resources

Required textbooks (curricular books, if any)
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Main references (sources) Enhanced 0il Recove
1980:Marcel Latil,

Charles Bardon, Jacques But
and Pierre Sourieau

, Institut Francais Du Petrole, 23

Recommended books and references Alvarado, V. and Manrique,

(scientific journals, reports...) ‘Enhanced 0il Recovery: An Updj
Review’, Energies, 3 (2010), 15’
1575

Curriculum/Description Update Rate: ya

Course Name:

Engineering design

13. Course Code:
PRE406
14. Year:
4
15. Description Preparation Date:
25/9/2024

16.Available Attendance Forms:

17.Number of Credit Hours (Total) / Number of Units (Total)

Yoo/t
18. Course administrator's name (mention all, if more than one name)
Maher Obaid Ahmed,
19. Course Obijectives
Course Objectives 23. To develop solving skills and an understanding of design for p
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24. To understand the pumps, piping systems and relation of volt
25. This course deals with the basic concept of engineering desig|
26. It deals with Tanks, Vessels & Drums — Sizing, Gas Liquids Sep:
27. To understand petroleum unit’s equations problems.

28. To understand the calculation of engineering design for petro

20.

Teaching and Learning Strategies

Strategy

The main strategy that will be adopted in delivering this module;

Encourage students’ participation in the exercises, while at the same tir

This will be achieved through classes, interactive tutorials, the displayir

21. Course Structure

Week Hours | Required Learning Unit or subject name
Outcomes
| Introduction to design
) ¢ Design Information and Data
Y ¢ Pumps & Piping Systems:
g 1: Valve selection. 2- Pipe size selection.3-Opt
. General pipe diameter. 4- Pipe Wall thickness.
information Tanks, Vessels & Drums - Sizing.
0
Gas Liquids Separators (horizontal and ve
1 separator)
\' - 1 . C
Fundamental Heat-Transfer Equipment: Heat Exchanger De:s
A design Separation column: Continuous Distillation (Va
3 Liquid Equilibrium, Flash or equilibrium distillz
V. The McCabe-Thiele Method.
¥ Ad desi Calculation of the theoretical number of plates
vance desing continuous distillation column by McCabe-’
VY Method (graphically), Minimum Reflux
VYV Minimum number of stages).
v Exam.
\o
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22. Course Evaluation

Distributing the score out of 100 according to the tasks assigned to the student such as daily

preparation, daily oral, monthly, or written exams, reports .... etc

23. Learning and Teaching Resources

Main references (sources) Handbook of Pumps and Pumping: Pumping Manual International

by Brian Nesbitt.

Recommended books and references (scientific Fluid Mechanics, Heat Transfer, and Mass

journals, reports...) Transfer: Chemical Engineering Practice 1st Edition by K. S. Raju

Electronic References, Websites https://sakura03.files.wordpress.com/2012/03
hemical engineering design fourth edition chen

Curriculum/Description Update Rate: ZA
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1. Course Name:

Petroleum Production Engineering 2

2. Course Code:

PRE 402

3. Semester / Year:

First and Second/ Fourth

4. Description Preparation Date:

25/9/2024

5. Available Attendance Forms:

In-person attendance

6. Number of Credit Hours (Total) / Number of Units (Total)

YARR

7. Course administrator's name (mention all, if more than one name)

Name: Dr. Muhamad A. Jassim

Email: muhamed.aswad@uomosul.edu.iq

8. Course Obijectives

Course

Objectives

*Teaching the student the basics of petroleum production engineering 2.....
*Knowing the reservoir pressure and its relationship to production.
* Draw the IPR shape

Mathematical methods for calculating production coefficients.....

9. Teaching and Learning Strategies

Strategy

Acquire the scientific concepts and foundations that

can distinguish the student as a petroleum production

engineer II, identify the most

important mathematical methods for calculating

the productivity factor

and study its impact on the PR diagram, as well as identify the most

important problems facing petroleum engineers in terms of pressure
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drop during the production process.

10. Course Structure

Week Hours | Required Unit or Learning Evaluation method
Learning subject name | method
Outcomes
Petroleum Theory General questions
Production
First 3 Types Engineering and discussion
Reservoirs II
Second 6 Productivity Petroleum Theoretical& | General questions
Index (PI) Production Practical
and third Engineering I1 actic and discussion
exam
Fourth 3 Radial flow in | Petroleum Theory General questions
. Production
the reservoirs | Engineering and discussi
11
Fifth 6 Inflow Petroleum Theoretical& | General questions
. erformance | Production | pry ticq) . .
and Sixth p . . Engineering and discussi
Relationship I
(IPR)
Seventh 3 Effect Petroleum Theory General questions
Production
of Engineering and discussi
Stratification |II
and water cut
on IPR
Eighth 3 Productivity | Petroleum Theory General questions
index Production
Engineering and discussi
test II
Ninth 6 Vogel Method | Petroleum Theoretical& | General questions
Production Practical
and tenth Engineering and
II discussion
Eleventh 6 Standing Petroleum Theoretical& | General questions
Method Production Practical
and twelfth Engineeringll and
discussion
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thirteenth Couto Method| Petroleum Theoretical& | General questions
Production Practical
and fourteen Engineering and
II discussion
Fifteenth Sadoon Metho( Petroleum Theoretical& | General questions
Production Practical
and sixteent] Engineering and
II discussion
seventeenth Fetkovich Petroleum Theoretical& | General questions
. Method Production | ppyctical . .
1d eighteenth Engineering and discussi
I
nineteenth Mathematical | Petroleum Theoretical& | General questions
. and physical | Production Practical : .
and twentiet] ) 'p y Engineering and discussi
principles of 1
pressure drop
twenty-first Flow pattern | Petroleum Theoretical& | General questions
and its | Production | pygticy] : :
and twen . . Engineering and discussi
relation with
second 11
pressure
twenty-third Multi rates test| Petroleum Theoretical& | General questions
Production Practical
and twen Engineering and discussi
fourth 11
twenty-fifth Build up test | Petroleum Theoretical& | General questions
Production Practical
and twen Engineering and discussi
sixth 11
twenty-sever Draw down tes{ Petroleum Theoretical& | General questions
Production Practical
and twen Engineering and discussi
eighth 11
twenty-ninth Stimulation Petroleum Theoretical& | General questions
L operations Production | pygctica]
and thirtieth| P Engineering and
1 discussion

11. Course Evaluation

Distributing the score out of 100 according to the tasks assigned to the student such as daily
preparation, daily oral, monthly, or written exams, reports .... etc

12. Learning and Teaching Resources
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Required textbooks (curricular books, if any)

Petroleum Reservoir Engineering Handbook, T|
Ahmed, 4" edition 2010

Main references (sources)

Petroleum Production Engineering

Recommended books and references (scientific

journals, reports...)

Principles of Petroleum Producti
Engineering 1

Electronic References, Websites

8%
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1.Course Title and Academic Level: Petroleum Pollution

2. Course Code: PRE401

3. Semester / Academic Year: Annual

4. Date of Description Preparation: September 1, 2024

5. Available Attendance Modes: In-person Attendance

6. Total Credit Hours / Units: 4 total hours / 2 credit units

7.Course Coordinator Name and Academic Title (if more than one, all

should be listed):

Course Coordinator: Dr. Ligaa Majdal —

l.ides.saaed@uomosul.edu.iq

8. Course Objectives

Course Objectives (Specialized for
Petroleum Engineering Students)

This course is designed to equip petroleum
engineering students with a comprehensive
and application-oriented understanding of
pollution challenges arising specifically from
petroleum operations. The course will:

e Critically examine the sources,
classifications, and chemical
behaviors of petroleum-derived
pollutants across upstream,
midstream, and downstream
operations.

e Analyze the short- and long-term
environmental and public health
impacts of petroleum contamination
with a focus on high-risk zones such
as refineries, pipelines, and offshore
platforms.

e Investigate remediation technologies
and engineering controls used to
treat petroleum-contaminated media
(water, air, and soil), emphasizing
their design principles and operational
challenges.

e Evaluate mitigation strategies,
industry-specific regulations, and
environmental compliance
frameworks applicable to the
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petroleum sector, both in Iraq and
globally.

9. Teaching and Learning Strategies:

To support experiential and systems-level
learning, this course employs:

e Technical lectures grounded in
environmental chemistry, petroleum
processing, and contamination
modeling.

e Multimedia case simulations and 3D
visualizations to illustrate spill
dynamics, leak propagation, and
cleanup methodologies in real-world
petroleum sites.

e Problem-solving workshops and
team-based discussions on case
scenarios drawn from major oil-
producing regions.

¢ Field visits to refineries, water
treatment plants, or contaminated
industrial zones for first-hand
observation and sampling technique
training.

e Capstone-style student projects
focused on pollution control solutions
specific to Iraq’s petroleum
infrastructure.

10. Course Structure

Week Hours Learning Outcome Topic Method Assessment
Define petroleum

. . Intro to Petroleum Diagnostic
1 2 pollution scope in . Lecture .
. . Pollution Quiz
engineering context
Idep‘ufy major Sources of Class
2 2 emission/discharge . Lecture s
L . Pollution Participation
sources in oil operations
Distinguish between Classification of
Lecture + .
3 2 types of pollutants and Petroleum Video Quiz
their physical forms Pollutants
Map pollution risks Life Cycle of
4 2 across the petroleum Petroleum Lecture Homework
lifecycle Contamination
5 ) Assess spill scenarios and = Water Pollution & Lecture + Quiz
marine oil dispersion Oil Spills Case Study
Evaluate gas emissions . .
6 2 from combustion and Air Pollution and Lecture Report

. . Gaseous Emissions
venting operations
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10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

Analyze soil permeability
and hydrocarbon
retention

Implement field sampling
for soil and water testing

Assess toxicity and
exposure pathways
Understand ISO, EPA,
and local regulatory
mechanisms
Describe microbial
remediation in petroleum
contexts
Compare adsorption,
filtration, oxidation, and
other methods
Evaluate membrane,
thermal, and chemical
advanced processes
Review emergency oil
spill response planning
Learn environmental data
logging and remote
sensing
Create site-specific
control and mitigation
plans
Study waste stream
management in
production fields and
refineries
Analyze major
international case studies

Discuss regulatory
influence of NGOs

Critique sustainability
frameworks in oil
operations
Apply concepts to
localized industry
scenarios
Reflect on ethical
decision-making in
petroleum pollution cases
Analyze accidents (e.g.,
Exxon Valdez,
Deepwater Horizon)
Develop site emergency
and safety plans
Introduce breakthrough
technologies in green oil
engineering
Explore long-term
challenges (e.g., carbon
intensity, ESG)
Predict regulatory and
technological trends

Soil Contamination
Mechanisms

Environmental
Sampling and
Analysis
Environmental and
Health Impacts
Pollution
Regulations and
Compliance

Bioremediation
Technologies

Cleanup
Techniques

Advanced
Remediation
Technologies

Oil Spill
Management

Monitoring and
Data Logging

Pollution Control
Planning

Waste Handling
and Disposal

Global Case
Studies
NGO Roles and
Environmental
Policy

Sustainable
Practices

Case Studies in
Iraq

Ethics in
Environmental
Management

Major Spill Events
Emergency
Preparedness
Emerging Clean
Technologies
Future Challenges
in Pollution Control

Environmental
Forecasting
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Lecture +
Presentation

Lab Activity

Lecture +
Discussion

Lecture

Lecture

Lecture +
Practice

Lecture

Lecture +
Case Study

Lecture

Lecture

Lecture +
Video

Group
Discussion

Lecture

Presentation

Group Work

Lecture

Lecture +
Case Study

Discussion +
Presentation

Lecture

Lecture

Forecasting
Discussion

Quiz

Practical
Evaluation

Report

Quiz

Quiz

Homework

Quiz

Theoretical
Assessment

Quiz

Homework

Quiz

Report

Quiz

Group
Evaluation

Homework

Quiz

Report

Oral
Evaluation

Quiz

Research
Assignment

Partial Final
Exam



Use Al-driven risk Machine Learning

28 2 models for remediation for Risk Rev1§ W Report
.. . Session
decision-making Assessment
. Careers in .
‘ +
29 ) Prepare profgssmnal Environmental Wgrkshqp Flnal.
portfolios . Discussion Evaluation
Protection
Compare Al- Al in Monitoring Grou
30 2 based monitoring vs and Leak Detection = Presentation . P
. Discussion
traditional methods Systems

11. Course Assessment and Grading Breakdown

The total score (out of 100) is distributed based on the student’s assigned tasks, including
daily preparation, quizzes, oral and written exams, monthly tests, reports, and other
activities, as follows:

e Attendance and Participation: 10%

e Midterm Assessments (daily, monthly, oral): 20%
e Reports and Practical Projects: 10%

e Final Exam: 60%

12. Learning and Teaching Resources

Prescribed Textbooks (Core | Nelson, L. (2020), Environmental

Curriculum, if applicable) | Pollution Control in Petroleum Operations.

Primary References (Sources)

Recommended Supporting Books « Jafarinejad, Shahryar. Petroleum

waste treatment and pollution

control. Butterworth-Heinemann,

journals, reports, etc.) 2016.

« Fingas, M. (2016), Oil Spill Science
and Technology.

« Tchobanoglous, G. & Kreith, F.
(2017), Handbook of Solid Waste
Management.

and  References  (Scientific

Electronic References and

Websites

Curriculum/Description Update Rate: 10%
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1. Course Name:

Reservoir Modeling and Simulation

2. Course Code:

PRE403

3. Semester / Year:

Year— Forth level

4. Description Preparation Date:

9/9/2024

5. Available Attendance Forms:

Attendance+Classroom

6. Number of Credit Hours (Total) / Number of Units (Total):

6/120

7. Course administrator's name (mention all, if more than one name)

Name: Asst. Prof. Dr.Nabhan Abdulkareem Hamdon

Email: nabhanabdul@uomosul.edu.iq

8. Course Obijectives

Course Objectives °

Reservoir Characterization.

Fluid behavior and rock properties.

Grid Design.

Principles of Finite Difference.

Application of Finite Difference (Summary|
Various Finite Difference, Discretization o
Single Phase System, Block—-Centered and P«
Centered Grids, Dirichlet and Neum;
Boundary Conditions.

Derivative the partial differential equations 1
governing the flow in porous media.

Solving numerically the partial differer
equations that governing the flow in pori
media.

How this course deals with the basic concep
reservoir engineering, Physics, Compi

programing and numerical solution.

9. Teaching and Learning Strategies
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Strategy

Strategies of reservoir simulation:

Reservoir simulation is a crucial tool in the oil and gas industry for predicting
behavior and performance of hydrocarbon reservoirs. It involves creaf
numerical models of the subsurface reservoir and simulating fluid flow
understand how the reservoir will respond to production strategies. Deliver
this module is to encourage students’ participation in the exercises, while at
same time refining and expanding their critical thinking skills. This will
achieved through classes, interactive tutorials and by considering types of sim
experiments involving some sampling activities that are interesting to the stude
and to encourage students’ participation in the exercises, while at the same ti
refining and expanding their critical thinking skills. This will be achieved throj
classes, interactive tutorials and by considering types of simple experime
involving some sampling activities that are interesting to the students.

10. Course Structure

Week

Hours

/week

Required Unit or subject Learning Evaluation method
Learning name method

Outcomes

Week 1

Week 2

Week 3

Week 4

Introduction to Attendance | General questions aj
Reservoir discussion
Modelling and
Simulation
(Defintions)

Geological Model: | Attendance | General questions aj
A detailed discussion
description of the
reservoir's geology,
including its
structure, lithology,
and stratigraph

Petrophysical Attendance | General questions aj
Properties: discussion
Important rock and
fluid properties
such as porosity,
permeability,
saturation, and
compressibility.

Fluid Properties: Attendance | General questions aj
Properties of the discussion + quiz

fluids present in the
reservoir, including
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Week 5

oil, gas, and
water(part 1)

Week 6

Fluid Properties:
Properties of the
fluids present in the
reservoir, including
oil, gas, and
water(part 2)

Attendance

+Classroom

General questions aj
discussion

Week 7

Basic Equations of
Fluid Flow in
Porous Media (Part

1)

Attendance

Exam

Week 8

Basic Equations of
Fluid Flow in
Porous Media (Part
2)

Attendance

+Classroom

General questions aj
discussion

Week 9

Principles of Finite
Difference
Approximation
(Finite Difference
Scheme &
Discretization)
(Part1)

Attendance

General questions aj
discussion + quiz

Week 10

Principles of Finite
Difference
Approximation
(Finite Difference
Scheme &
Discretization)
(Part 2)

Attendance

Exam

Week 11

Methods of Solving
Systems of Linear
Equations

Attendance

General questions aj
discussion

Week 12

Introduction to
Types of Boundary
Conditions and
Grid Systems

Attendance

General questions aj
discussion+ quiz

Week 13

Simple 1D Linear
Flow with
Sources/Sinks (part
1))

Attendance

+Classroom

Exam

Simple 1D Linear
Flow with

Attendance

General questions aj
discussion
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Week 14

Sources/Sinks (part
2)

Week 15

Week 16

Week 17

Week 18

Week 19

Week 20

Week 21

Week 22

Week 23

Week 24

Introduction to the | Attendance | General discussion 4
numerical +Cl Preparatory week
simulation of multi- assroom before the Mid. Exa
phase flow through
porous media (Part
1)
Mid. Exam Attendance | Exam.
Introduction to the | Attendance | General questions aj
numerical discussion
simulation of multi-
phase flow through
porous media (Part
2)
Dervative of 2D- Attendance | General questions
Cartesian flow and discussion

. +Classroom
equation (part1)
Dervative of 2D Attendance | General questions
Cartesian flow and discussion
equation (part2)
Boundary Attendance | General questions
Conditions and and discussion+
Grid Systems quiz
(part1)
Boundary Attendance | General questions
Conditions and and discussion
Grid Systems
(part 2)
Dervative of 3D- Attendance | Discussion +Exam
Carte.s1an flow +Classroom
equation (part1)
Dervative of 3D- Attendance | General questions
Cartesian flow and discussion+
equation (part2) quiz
Dervative of 3D- Attendance | General questions
Cartesian flow and discussion
equation (part3)
Numerical Attendance | Discussion +Exam
simulation of a 3D- +Cl
fluid flow equ. assroom
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Week 25

through porous
media (Part 1)

Week 26

Week 27

Week 28

Week 29

Week 30

Numerical Attendance | General questions
simulation of a 3D- and discussion+
fluid flow equ. quiz

through porous

media (Part 2)

Numerical Attendance | General questions
simulation of a 3D- and discussion
fluid flow equ.

through porous

media (part 3)

Introduction to the | Attendance | Discussion +Exam
numerical +Classroom

simulation of multi-

phase flow through

porous media (Part

1)

Introduction to the | Attendance | General questions
numerical and discussion
simulation of multi-

phase flow through

porous media (Part

2)

Preparatory week Attendance | Preparatory week
before the final before the final
Exam Exam

Final Exam. Attendance | Final Exam
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