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MODULE DESCRIPTION

)yl Baledl Casog

Module Infermation
ég.ub..ﬂi E.:L.JI I.__.I‘Lﬂ‘jilﬂ

Module Title Sirenpth of Matenals Module Delivery
Maodule Type B & Theory
. & Lecture

Meodule Code DME221

O Lab
ECTS Credits L&l  Tutaorial

[ Practical
SWL [hr/sem) 1360 BSeminar
Module Level LG Semester of Delivery 4
Administering Department Mining Engineering | College Petroleum and Mining Engineering
Maodule Leader | Adil Alram Mahmood e-mail adel akram88fnuomaosul ediig
Module Leader's Acad. Title Assistant Jecturer Module Leader’s Qualification MSe
Module Tutor Sarah Mwalag Adulazeer e-malil saraaltaied 7 @uomosul edu.ig
Peer Reviewer Name Eman Kassim Yahya | e-mail eman.giemomosul. edu.ig
ﬁ:ﬂﬂc Lapiing Auprowet 1570972023 Version Number 1

Relation with other Modules
S Ayl slgall s d3Shall

Prerequisite module Engineering mechanics Semester 1

Co-requisites module Mone Semester

Module Aims, Learning Outcomes and Indicative Contents
Apalagy| bgimally alad)) 555 duutull Bolall Ciua]

1. Understanding the conditions of equilibrium bebaesn the external forces and
reactions ona member,

Module Objectives g ; s o
2. Understanding the relationships between strains (deformation) in @ member

Ayt Balalt Chlant ! ,
and stresses {internal forces) producing them.

3.  Understanding the conditions that can lead to failure in structural members

and machine elements.




&, Analysis to determine the limiting loads that a member can stand before

failure or excessive deformation occurs. '

Understand the classification of materials based on ductility or brittleness,

Describe types of beams In thefr loading conditions.

Calculate the shear force required in causing a failure of a |oaded beam:.

Determine the location for bending and the maximum bending moment

possible in a particular Joading condition.

9. Analysis any form of loaded beams and draw the shear and bending
diagrams.

10. Establish the effect of torgue on a rotating shaft.

L L

Students who successfully complete this course will have demonstrated an ability to:
1. Understand the concepts of stress and strain at a point as well as the stress-strain
relationships for homogenous, isotropic materials.

Giving take-home assignments at the end of each lecture.

Module Learning - 2. Calculate the stresses and strains in axially-loaded members, circular torsion
Outcomes members; and members subject to flexural loadings.
3. Determine the stresses and strains in members subjected to combined loading and
apply the theories of failure for static loading.
Bl aludl) ilryies 4, Determine and illustrate principal stresses, maximum. shearing stress, -and the
Ayl stresses acting on a structural member.
5, Design simple bars, beams, and circular shafts for allowable stresses and loads,
6. Demonstrate competence in problem identification, formulation and solution, and
eritical thinking.
Revise the cross section properties; general internal ferces, [5 hrs.]
Mormal stress and strain application to the analysis af simple structures; strésses on
anchlique plane under axial loading and moment, Normal stresses in elastic bodies for
beterogeneous and compasite symmetrical and unsymmetrical sections for 2ccentric
Wridicithia Contanits axial loading. [10 hrs.]
= Shear stress and strain ,Shear stresses due to direct and flexural shear, Determination
sl Caligamesl) _ )
= of shear stresses due to shearing force; Transverse loading: Shear flow; shear stresses;
stresses under combined loading. Determination of shear stresses on sactions and
balts: due to torsional. Determination of combined stresses: Principal stresses;
maximum shearing stress, [12 hrs.]
Bending stresss and Torsional loading of shafts. [10 hrs.|
Learning and Teaching Strategies
palailly eladll ilioed] A
® Provision of detailed explanation in elass on each topic.
& Provision of adeguate illustration on the board,
_ ®»  Making lecturing periods interactive,
Strategies o Giving the students class work during the lecture period.
®
.

Solving practical guestions.

Student Workload (SWL)
e guiact 10 ) G gasnmms ctlall L_gubn..kh Jamd




Structured SWL [(h/sem) & St'rudfured SWL (hfw) i
hadll M5 el @latiall qulyddl Lol L gl il el aslidll L)
Unstructured SWL (h/sem) 455 Unstructured SWL (h/w) .
il 35 LIl bzl 5 gty Jaxd ol Bl il ol Jasel
Total SWL (h/sem) e
il 3 Ul ) byl Janl
Module Evaluation
Ayl B3kl @iy
Time/Number | Weight (Marks) | Week Due Ef:::: Learning
Quizzes 2 10% (10} Sand 10 | LO#1, #2and #10, #11
Formative Assignments 2 10% (10} 2and12 | LO#3, #4 and &6, #7
assessment Projects / Tutorial 1 10% (10) Continuous | All
Report 1 10%(10) 13 LO®S, #8 and #10
Summative Midterm Exam Zhr 10% (10) , LOHL-#7
assessment Final Exam 3hr 50% (50) 16 Al
Total assessment 100% {100 Marks)
Delivery Plan (Weekly Syllabus)
Sl F gl zlgiall
Material Covered
Week 1 Intreduction to mechanics of materials
Week 2 | Tension, Compression, and Shear.
Week3 | Beams, shear force and bending moment equations.
‘Week4 | ghear Forces and Bending Moments diagrams
Week5 | Stressesin Beams
Week & Elongation, stress and strain for axial loads.
Week 7 | Strain
Week8 | Strain transformation plane strain
Week 9 Bending stresses of beams,
Week 10 | Bending stresses of composite sections.
Week 11 | Shearstress in beams.




Week 12 | Shear stress in balt,
Week13 | Torsion
Week 14 | Torsional deformations
Week 15 | Siaticaily Indeterminate Beams.
Week 16 | Preparatory week before the final Exam
Learning and Teaching Resources
Lpedykally ra.h.ﬂl Joluae
Text Available in the Library?
o Mechanics of materals, sigth editiop, Ferdinand P. Beer
Regquired Texts: . ME'C.hﬂll.'EﬂS_ﬂf nml,:ria]::;m mtﬁgm_tﬂd _i.ea.ming s}fsml’hilpcll Yes
o Sireagth of Materials 4th Ed. by Ferdinand L. Singer
Recommended
No
Texts
https://www. le. rch?g=str h+of+rmaterials+booksfsourceid=chrome&ie=U
= ttpsyf google com/search?g=strength+of+materials+books&sourceid=chromefi
TF-8
Grading Scheme
Sl il dalates
Group Grade il Marks % | Definition
A - Excellent Jhsal 90 - 100 COutstanding Performance
B - Very Good fo L B0 -89 Above average with some errors
Success Group :
(50 - 100) C- Good e 70-749 Sound work with notable errors
D - Satisfactory lnuigie &0-69 Fair but with major shortcomings
E - Sufficient gadn 50-59 Work meets minimum criteria
Fail Group FX - Fail [Aadlaall uad) Lasly | (45-49) More work required but credit awarded
(0-49) F — Fail ternly {0-44) Considerable amount of work required
: : T = T — —
Mote: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails” so the only adjustment to marks awarded by the original marker{s} will be the automatic
rounding outlined above.
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Module Information
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Module Title Project Management for Mining Module Déﬁu:rv,r
Module Type C & Theory
E Lecture
Module C DME223
s O Lab
ECTS Credits 5 ® Tutorial
O Practical
SWL (hr/sem) 125 B Seminar
Module Level LG Semester of Delivery 4
; = College of Petroleum and Mining
Administering Department BME College - i oot
Maodule Leader Tbrahim Adil Ibrahim e-mail iibrahiniguomosul edu. ig
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification Ph.D.
Module Tutor None e-mail
Peer Reviewer Name Eman Kuassim Yahya | e-mail eman. g uemosul eduig
Scientific Committee Approval 150912025 Varsion Nomber 1

Relation with other Modules
(S Eslyll) Slgall aa 433l

Prerequisite module

Semester

Co-requisites module

Semester




Module Aims, Learning Outcomes and Indicative Contents

Auala ) iligzoenlly @latl) pilig duwlill) 3alll Coikal

Module Objectives
Ayl Bakolt il

Mining projects are complex. The path ta successful project completion is imbedded
with situational uncertainties and strewn with obstacles. These course offer practical
solutions to remove the obstacles and provide sound insight to cope: with the
uncertainties.

The goal is to bring the project management world into better focus, to place project
managers in positions where they can anticipate rather than respond, and to lay out
the project execution path in straightforward patterns with understandable success
strategies that will achieve the desired outcome.

Project Management for Mining provides the originator of a mining idea or mineral
opportunity with the necessary guidance to develop that idea or opportunity into a
well-defined project that will successfully meet the corporation’s business objectives.
This course presents a best practice process for steering development of the project
through senior management approval and on-site execution.

The intent is for this course to serve as a handy reference of proven technigues and
winning approaches for effective project management within the mining industry, and
toimpart knowledge to all those who seek to manage mining project work, not just
the project manager.

Module Learning
Outcomes

EStall alazll il 5en
Auljadt

The target audience of this course includes not only the project manager but also all
those mining personnel with an interest in or responsibility for successful project
execution, for example,

m Corporate leaders who have to approve the project.

® Project sponsors who have to keep stakeholders satisfied with project pregress.

m Geologie discoverers, developers, and entreprensurs.

® Project team members who have to execute the project.

m Mine operators who have to take delivery of the completed project.

Indicative Contents
a._hJ-L:JJ}“ QL_:,‘E_:-.;J]

Indicative content includes the following.

Part A — Introduction

Definition of a Project. Project Management for Mining provides the originator of a
mining idea or mineral opportunity with the necessary guidance to develop that idea
ar opportunity into a well-defined project that will successfully meet the corporation’s
business objectives. [Bhrs],

Part B — Ethics

This chapter apprises the project manager of the conflicts that can arise within a
project and how best to approach these issues and “do the right thing” from an ethics
viewpoint. [Bhrs]

Part C — Governance

The role of project governance is to provide a decision-making framework that is
logical, robust, and repeatable for the control of an organization’s capital investments.
[Bhrs]

Part D — Management Review

This initial company management review analyzes the results of the scoping
evaluation, The project potential is then sufficiently described in a Management
Rewview Submission to allow management to reach a yes ar no decision on whether to
proceed to the next stage, [Bhrs]

Part E—Prefeasibility Study




A prime purpose of the prefeasibility study is to undertake all possible trade-offs on
the differant options that can be sensibly postulated for achieving the project’s goals,
If there are no alternativesto the scoping evaluation path, then the prefeasibility study
may be optional, [8hrs]

Part F — Feasibility Study

The feasibility study is the final, definitive proof of viability, that is, preparation of a
bankable guality study that meets all the external financing requirements. The
feasibility study is maore detailed than the prefeasibility study, providing a more
accurate estimate and a higher level of confidence in the probability of project success.
The complete project and the installations to be built are fully described. The major
risks and the steps for their mitigation are assesszed. If approved, the feasibility study

.and the PEP become the primary control documents for the praject. [10hrs]

Part G - Environmental Impact, Permits, Social Acceptance, and Sustainahility

This chapter lays out the steps that are required for the project to earn acceptance and
approval from those external entities that affect and/or control project progress.
[10hrs]

Part H — Risk Management

Risk management encompasses the steps for identification, assessment, and
prioritization of project risks. Following these steps is the key follow-up action for
coordinated and economical application of resources to mitigate the probability
andfor impact of unfortunate events and to maximize the realization of any
opportunities. [10hrs)

Learning and Teaching Strategies

aslazlly pladl) OlonlAul

The main strategy that will be adopted in delivering this module is to encourage
students’ participation In the exercises, while atthe same time refining and expanding

Strategies their critical thinking skills. This will be achieved through classes, interactive tutorials
and by considering types of simple experiments involving some sampling activities that
-are interesting to the students.
Student Workload (SWL)
lc.j.,,.....-! 10d W guma Jlal ‘__g.m_,_m ezl
Structured SWL (h/sem) i Structured SWL (h/w) ¥
raitll J3 Ll alaziall aalyddl Jasedl e gl sl lld ezt gt ol Jasll
Unstructured SWL (h/sem) i Unstructured SWL (h/w) §
Jraill Ui Clall plazall Al ol Jazl bt gl Mllall plaziall g gyl Jaed
Total SWL (h/sem)
chadll SN lall JSI ulpil ol 123




Module Evaluation
byl Bokall pundts

: Relevant Learning
Time/Number | Weight (Marks) | Week Due
Outcome
Quizzes 2 10% ({10} S5and 13 LO#1- #4 and #8- #11
Formative Assignments 2 10%: (10} dand 15 LO#HZ- #3 and #13, #14
assessment | Projects / Lab. 1 10% (10) Continuous | All
Report 1 10%-{10) 10 LO #4, 85 and #6
Summative Midterm Exam 2hr 10% (10) 7 LO#1 - H6
assessment Final Exam 3hr 50% (50) i6 Adl
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
L._S__,Jﬁ.ﬂl Lf}u.uﬂ| CL&.AH
Material Covered
Introduction
iaski Definition of a Project and it= objective. What |s Project Management?. Purpose of Project
Management. Project management activities. Project Responsibility and Accountability. The
Successful Project Manager. Measurement of & Project’s Success, Project stages timeling,
Ethics
Week 2 4 .
Right and Wrong, Company Code of Conduct. Professional Cades of Ethics.
Week 3 Ethics _ 1 _ . _
Personal Code of Ethics, Situational Ethics, Building Trust and Overcoming Hurdles,
Governance
Weekd4 | Whatls Project Governance? Components of Project Governance, Three Pillars of Project Governance.
Core Principles of Project Governance. Attributes of Good Governance,
Governance
Week5 | Project Elements for Good Governance Attainment. Project Governance Roles. Governance lssues
That Have Caused Project Problems. Results of Good Governance.
Management Review
Week G Ohjective, Stage Gate, Documentation, Review and Approval Process, Result of Review,
Management review,
Week 7 Midterm Exam, Management Review, Objective, Stage Gate.
. Management Review
Wesks | o aonen : .
Documentation, Review and Approval Process, Result of Review, Management review.
sk B Frgfea_slhrli:w Study 2 ‘ | . _ .
DObjective, Scope, Activities Required, Conclusion for Project Continuation,
Week 10 Prefeasibility Study e
Level of Effart for Prefeasibility Study.
Feasibility 5tu
Week11 | cosbilityStuay .
Objective, Scope, Activities Required
Feasibility Study
Wiead 12 Project Definition Rating Index, Key Feas'[biﬂt}rﬁtudv Deliverables




Week 13 | Environmental Impact, Permits,
Week 14 | Social Acceptance, and Sustainability
Week 15 | Risk Management
Week 16 | Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syliabus)
_;'Cb'm.u 1_}5 ‘g._n.w'ﬂl ﬂ'_';&i.u.”
Material Covered
Week 1 Lab 1:
Week2 | .4 ).
Week 3 Lab 3:
Week 4 Lab 4:
Week 5 Lab 5:
Learning and Teaching Resources
e yeiliy Pln.ﬂl salas
Text Available in the Library?
Required Texts Project Management for Mining Efoak
Becommended
EBook
Texts
Websites
Grading Scheme
oyl balasea
Group Grade kT Marks % | Definition
A - Excelient izl 50- 100 Uuts!:anding Perfarmance
B - Very Good R BO- B9 Above average with some errors
?:;fe::ﬂ?muy C-Good i 70-79 Sound work with notable errors
D - Satisfactory Loiugza 60-69 Fair but with majer shortcomings
E - Sufficient Jgadia 50-59 Wark meets minimum criteria
Fail Group FX - Fail {aqd:l-t-n]‘ J-:'j} sy | [45-45) Muore work required but credit awarded
{0 -4a3) F - Fail il (0-44) Considerable amount of work required

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

rounding outlined above.
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Module Information
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Module Title Dynamics Fluid Mechanics Module Delivery
Module Type B X Theory

; & Lecture
Module Code DMEZ224

e Code ME —
ECTS Credits 4 & Tutorial
. O Practical
SWL (hr/sem) 100 O Seminar
Module Level UG Semester of Delivery L
P , - e e College of Petroleum and Mining
Administering Department Mining Engingering | College Enginssiing
Module Leader Ibrahim Adil Ibrahim Al-Hafidh e-mail iibrahim@uomosul edu.ig
Module Leader's Acad. Title Lectarer Maodule Leader's Qualification Ph.I}
Meodule Tutor Al Abdulameer Hussein Al-Zubaidi | e-mail aliameer86 vomoesul edy.ig
Peer Reviewer Name Eran Kassum Yabva | e-mail eman g uemosoledi.ig
S rTREComprias Sppeom: 15/09/2025 Version Number 1
Relation with other Modules
5 A Al ot 34 sall e ABDLH

Prerequisite module Physics, Mechanics Semester
Co-requisites module Semester




Module Aims, Learning Outcomes and Indicative Contents
Akt 1 gl 5 Ll il g Al 5| Sakal) ol

To introduce the concepts of fundamental fluid mechanies. These concepts
meclude characteristics of fluid flow in terms of defmition, derivation,
equations, and applications.
L. Fluid Dypamics

I- Explain the concept dynamics flow, Newton's Second Law.
Module Objectives 2- Euler equations of motion
Al il Llan) 3- Bernoulli’s equation.

4-  Application of Bernoulll” equation,

5- Flow rate measurements in pipe systems,

6- Energy line and Hydraulic Grade line.
2. Dimensional Analysis, Simulated and Modeling

[. Dimensional Analysis of Pipe Flow.

2. Bukingham theorem Pi Analysis.

Upon completion of this course, students will be able to:

1. Discuss the application of Newton's second law to fluid flows.

2. Explain the development. uses, and limitations of the Bernoulli equation.

3. Use the Bernoulli equation (stand-alone or i combination with the

continuity equation) to solve simple flow problems,
: 4. Apply the concepts of static, stagnation, dynamic, and total pressures,

Module Learning 5. Calculate various flow properties using the energy and hydraulic grade
Outcomes lines.

6. Apply the Buckingham p theorem.
daad ol 2l Jatll 2 jaw | 70 Develop a set of dimensionless variables for a given flow situation.

. ldentify and understand various charactenistics of the flow n pipes.

%, Discuss the main properties of laminar and turbulent pipe flow and

appreciate their differences.

1. Caleulate losses in straight portions of pipes as well as those mn vanous
pipe system components.

11. Predict the flowrate 1n a pipe by use of common Howmeters.

The indicative content of a fluid mechanics module outlines the key topies

Indicative Contents | epag throughout the course. Below is a typical structure of a fluid
Al Y1 s el mechanics syllabus:
I
Learning and Teaching Strategies
astadlly akesll sl i

Effective teaching strategies in {luid mechanics should combine theoretical
concepts, problem-solving lechnigues, practical applications, and hands-on
experiences. The goal 1sto ensure that students grasp fundamental principles

Strategies while developing critical thinking and engine¢ring problem-solving skills,

Below are common learning and teaching strategies used in fluid mechanics
Caurse.
|- Problem-Solving and Tutonials

a) Step-by-step demonstration of problem-solving techniques.




T

b) In-class problem-solving sessions with guided mmstructor support.

¢) Assigning problem sets to reinforce concepts and enhance analytical
skills.

d) daily quizzes and monthly tests to encourage the student to read and
analysis

Laboratory Experiments

a- Hands-on experiments to demonstrate key fluid mechanies principles
such as hydrostatics, Bernoulli's equation, and pipe Mlow,

b- Measurement of pressure, velocity, and flow rate using instrurents like
pitot tubes, manometers, and venturi meters.

e~ Data analysis and interpretation of experimental resulis.

Student Workload (SWL)
le gl V8 J s pana il il 33l Laal)
Structured SWL (h/sem) - Structured SWL (hfw) "
oadll Pla Ll BT gl Jaal) Lo o] il il s ) (L
Unstructured SWL (h/sem) - Unstructured SWL (h/w)
deadll s Cldall i) g2 o jall Laall b piadd ldall L] e sl s
Total SWL (h/sem)
oadlt s el JSN il Laal =
Module Evaluation
Al Balall s
Relevant Learning
TimefMNumber | Weight (Marks) | Week Due
Outcome
Ouizzes e 20% (20) Zand 12
Formative Classwork F 5% (3} 2and 12
assessment | Lab/ Report 4 10% (15) Corntinuous
Study Sessions 1 5% (5) 13
summative - | Midterm Exam 2hr 1056 (10) 7
assessment Final Exam 3hr 50% (50) 16 Aldl
Total assessment 100% (100 Marks)




Delivery Plan (Weekly Syllabus)
L‘g_;E..'ﬂU l-":,,_.:-_lp.jn.n.u".i” Ell.ﬁ..lﬂjll

Materizl Covered

- One-, Two-. and Three-Dimedsional Flows

Week 1 2- Streamlines, Streaklines, and Pathlines
3- Euler’s equation.
Week 2 - Bernoulli’s equation
2- Application of Bernoulli” eguation,
Week3 Solving Examples and discussing a problems of use of the Bernoulli Equation.
Week 4 Conservation of mass —the Cuuti.uui[y Equation.
Week 5 Solving Examples and discussing a problems of use of the Confinuity Equation.
Week & Newton's Second Law—The Linear Momentum and Moment-of- Momentum Equations.
Week 7 Flow rate measurements in pipe systems,
Week 8 Energy line and Hydraulic Grade line,
Week 9 Dimensional Analysis of Pipe Flow. Bukingham Pi Analysis.
Week 10 Solving Examples and discussing a problems of use of the Bukingham Pi theorem.
Week 11 General Characteristics of Pipe Flow.
Larmunar and Turbulent Flow,
Week 12 | Dimensional Anylisis of Pipe Flow. Major Losses, Minor Losses.
Week 13 Pipe Flow Example, Single Pipes, Multiple pipe system,
Week 14 Pipe Flowrate Measurement. Pipe Flowrate Meters. Volume Flowmeters.F|
Wesk 15 Exam
Learning and Teaching Resources
iy il ol
Text Available in the Library?
Munson, Okiishi, Hubsch, Rothmayer (2013 )
Required Texts Furidamentals of Fluid Mechanics, 7" ed,, WILEY Yes
United State of America
Recommended | vennard j. Street R. (1982) Elementary Fluid Mechanics, Vs
Texts. 6% edition, John Wiley.
Wehsites Mane
Grading Scheme
Cils pall dalase
Group Grade | il ] Marks % | Definition




A - Excellent il 50 - 100 Outstanding Performance

B - Very Good i s 80-89 Above average with some errars
Success Group ——_) - — —
(50 - 100) C- Good = 70-79 Sound wark with notable errors
: - D - Satisfactory dosi gia &0 -89 Fair but with major shortcomings

E - Sufficient il 50-59 Warik meets minimum criteria
Fail Group FX = Fall (el 1) il ;| (45-49) | More work required but credit awarded
(0 43) F - Fail il 5 (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 te
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above,
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Module Information
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Module Title Thermodynamics Module Delivery
Moedule Type Basic & Theory

O Lecture
Module C DME225

SN O Lab

ECTS Credits f ® Tutorial

& Practical
SWL (hr/sem) 130 O Seminar
Module Level LGHI Semester of Delivery 4
Administering Department Mimng Engineering | College Petrolenmn and Mg Encineering
Module Leader Hudhaifa Raad Hamzah e-mail | hudhaifihsmzah@uomosul ediig
Module Leader's Acad. Title Lecturer Module Leader’'s Qualification "h.D,
Module Tutor Nane e-mail
Peer Reviewer Name Eman Kassim Yahya | e-mail emng@uomosul edinig
Scientific Committee Approval 15/09/2025 Version Number 1
Date

Relation with other Modules
ﬁ_ﬁ:ﬂ! aﬁmbﬁl .‘a|_9.q.]5 & &.E)'L:Jl

Prerequisite module MNone Semester
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents
bl ibgamally elasll miliig Aol dalal! Al

1- Understanding the laws of thermodynamics: These laws include the Zeroth law, the
first law, and the second law,

2- Analyzing energy and heat transfer; Thermodynamics deals with the transfer of
energy and heat between systems and their surroundings.

3- Applying thermodynamic principles to real-world systems: The study of
thermodynamics is aimed at applying its principles to real-world systems, such as
engines, power plants, refrigeration systems, and chemical processes.

Maodule Objectives 4- Understanding thermodynamic properties and equations of state: Thermodynamic
dandyad] Balell il properties, such as temperature, pressure, volume, and entropy, play a crucial role in
characterizing systems.

5- Analyzing thermodynamic cycles and processes: Thermodynamic cycles, such as the
Carnot cycle, Rankine cycle, and Brayton cycle, are important in power generation and
Energy conversion.

6- Studying phase equilibrium and phase transitions: Thermodynamics explores phase
equilibrium and phase transitions, such as solid-liquid-gas transitions, vapor-liquid
equilibrium, and chemical reactions.

I- Students will gain a proper understanding of the fundamental concepts,
principles, and laws of thermadynamics.

2- Students will be able to apply thermodynamic principles and 2guations to
analyze and solve problems in vanous thermodynamic grocesses and cycles.

3- Students will be able to apply thermodynamic principles to analyze and

Moadiule Learning evaluate the behavior and performance of real-world systems, such as
.ﬂl.ltl:ﬂl:ﬂ'ﬂ engines, power plants, refrigeration systems, and chemical processes

4- Students will develop problem-solving skills specific to thermodynamics.

Students can develop eritical thinking skills to analyze and interpret

thermedynamic phenomena and processes,

w

Baball bl Loy

Bicaii| : ; :
ﬁsz;..ﬂl & Students can be able to communicate thermodynamic cancepts, principles,
and solutions effectively.

7- Students can understand the connections between thermodynamics and
other related disciplines, such as physics, chermistry, engingeering, and
materials science.

The indicative contents of a thermodynamics subject can vary depending on the
specific curriculum and the depth of the course. However, here are some common
topics that are often covered in a thermodynamics module:

indicative Contents

1- |ntroduction to Thermodynamics:

doald W Cabigiacall
A e Definition of thermodynamics

Basic concepts (system, surroundings, boundary, state and process)

Units and dimensions in thermodynamics




2+ Laws of Thermodynamics:
Zeroth law of thermaodynamics
First taw of thermodynamics {conservation of energy)

Second law of thermodynamics {entropy and irreversibility)

3- Properties of Pure Substances:

Temperature, pressure, and volume
Phases of matter {solid, liquid, gas)

4- thermodynamic Cycles and Power Plants:

Carnot cycle and Carnot heat engine

Rankine cycle (steam power plant)

Brayton cycle (pas turbine power plant)
Combined cycles (gas-steam combined cyele)

Learning and Teaching Strategies

salailly @lazll o]l

Strategies

Learning and teaching strategies play a crucial role in effectively delivering s
thermodynamics course and helping students grasp the concepts and principles. Here
are some common strategies employed in teaching thermodynamics!

1=
2=

Lectures; Lectures are a primary teaching strategy in thermodynamics courses,
Prablem-Solving Sessions: Problem-solving sessions are essential for students
to apply thermodynamic principles and equations to solve numerical
problems.

Case Studies and Examples: Case studies and real-world examples help
students connect thermodynamic principles to practical applications.
Interactive Discussions: Interactive discussions encourage active learning and
engage students in the subject matter.

Wisual and Multimedia Resaurces: Visual and multimediz resources, such as
amimations, simulations, videos, and interactive software, can enhance
students’ understanding of complex thermodynamic processes and
phenomena.

Conceptual Mapping and Visualization: Thermodynamics  involves
understanding the relationships between various concepts, principles, and

eguations.




Student Workload (SWL)
guwl 10 ) Cigasa wadidall ,L?J_;J,H =i

Structured SWL (h/sem) &4 Structured SWL (h/w) &
il I35 Ul @liiall sl Jal i gl Ml sl ol sl
Unstructured SWL (h/sem]) o Unstructured SWL (h/w) 5
chadll g3 L Jlall plazall A€ b)) Jal L gaaal all @iiliall b el Jam!
Total SWL (h/ sem? 5
hadll U IUall B3 pulpll el
Module Evaluation
Ayl B3Lall @edy
Time/Number | Weight (Marks) | Week Due :‘:ﬂ;“mm‘
Quizzes 2 10% (10} 4and 10 LO W1, #2, #3 and #5, #9
S Assignments 3 10% (10) Gand 12,14 ;?;Ti 4 ia #4 and #10,
assessment  |'p jects/ Lab. | O 10% (10) Continuous | All
Report 1 10% (10) 15 Al
Summative Midterm Exam 2hr 20% (10) 7 LO#1 - #7
assessment Final Exam 3hr 0% (50) 16 Adl
Total assessment 100% {100 Marks)
Delivery Plan (Weekly Syllabus)
Sl gl zlgiall
Material Covered

Week1 | Introduction and basic concepts of thermodynamics.

Week 2 Energy, Energy Transfer, and General Energy Analysis,

Week3 | The First Law of Thermodynamics.

Week 4 Properties of pure substances + Quizzel.

Week5 | The ldeal-Gas Equation of State +Home workl.

Week 6 | Energy Analysis of Closed Systems.

Week 7 Mid-term exam + Mass and Energy Analysis of Control Volumes,

Week 8 | Some Steady-Flow Engineering Devices+ Quizze2.




‘Week8 | The Second Law of Thermodynamics +Home work2.

Week 10 | Heat engines, Refrigerators and Heat Pumps.

Week 11 | The Camnot cycle.

Week 12 | The Carnot Heat Engine, Refrigerator and Heat Pump +Home work3,.

Week 13 | The Rankine cycle.

Week 14 | The Brayton cycle

Week 15 | The Otto and Diesel cycles+ Discuss reports.

Week 16 | Preparatory week bhefore the final Exam

Learning and Teaching Resources

D

Text

Available in the Library?

Cengel, Y, A, Boles, M. A, & Kanoglu, M. (2011).

Required Texts Thermodynamics: an engineering approoch (Vol. 5, p. 445), yes
New York: McGraw-hill.
Moran, M. 1., Shapiro, H. N., Boettner, 0. B., & Bailey, M, B.
Recommended
{20108). Fundamentais of engineering thermodynarmics. lohn Mo
Tets Wiley & Sons.
Wehsites https:/fwww.learnthermo.com/index. php
Grading Scheme
ksl Ialass
Group Grade il Marks % | Definition
A - Excellent Sl 50 - 100 Outstanding Performance
_ B - Very Good laz due BO-89 Above average with some errors
?;Jnn?ul.'.;ut]imup C-Good dam 70-79 Sound work with notable errors
D - Satisfactory Jgie 60 - 69 Fair but with major shortcomings
E - Sufficient aada 50-59 Work meets minimum criteria
Fall Group FX - Fail {dmdlaadt 48] sy | (45-49) Mare work required but credit awarded
[0 -49) F=Fail e | (0-44) Considerable amount of work required

MNote; Marks Decimal places abﬂj.'é or below 0.5 will be rounded to the higher or lower full mark (for example a2 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 sutlined above,
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FORM

Al
Module Information
A gl salall Sla gles

Module Title Mathematics IV Module Delivery
Modale Type Basic & Theory
Module Code DME226 S Licthm

O Lab
ECTS Credits 5 E Tutorial

O Practical
SWL (hr/sem) 125 [ Seminsy
Module Level LG Semester of Delivery 4
Administering Depariment Mining Engineering | College Perrolenm and Mimng Engmeenng
Muodule Lieader Huidhaita Raad Hamizah c-mail bndhaitihmmzalienomosul eduig
Muodule Leader’s Acad. Thtle Lecturer Module Leader’s Qualification Ph.I,
Muodule Tator None c-mail
Peer Reviewer Name Emun Kassim Yahya | e-mail eman.gvomosul edu.iyg
’;;:f:“ﬁ‘ CHMpULEApFI) 15/09/2025 Version Number !

Relation with other Modules
(5 AN A jall o) gall e A3

Prerequisite module Nathing Semester
Co-requisités module Wothing Semesier




Module Aims, Learning Outcomes and Indicative Contents

AL 1 S giacall g aladll 20 g Auu) sl Balall Lalaal

Module Objectives
Aal goll 230l afaal

This comrse aims to help the students understanding the basies of mathematics theones,
methods and technigues. It also intends to introduce the applications of petroleutn
engineering field applications,

Module Learning
Outcomes

Aol gl Bl el i e

The couwrse profile of mathematics gives the students with the necessary skills to analviee
the financial sspects of petroleum projects, evaluate investment opportunities, and make
informed decisions in the oil and gas industry, It provides a valuable foundation for
professionals involved in project management, investmen! analysis, and economic
plamning within the petroleum engineering field.

Indicative Contents
Aptbs i i ]

The course of mathematics refers to the recent growth in oil industry,
redistribution of equipment. the course objective is to get interview and basie
understanding of production engineering size of petroleum field, net present
value and other indications on whether an nvestment will be profitable,
petroleum fiscal system and how the value of oil 1$ shared between companies
and government, also exploiting petroleum resources also development of
production economy. Student will study all the above paragraphs.

Lecture titles FIRST TERM
Mathematics analysis
Alternative energy
International strategy of energy

Methods of engineering decision

Learning and Teaching Strategies

pulatlly plarll Elinst) S

Strategies

Type something like: The main strategy that will be adopted 1n delivering this module
is (0 eneourage students” participation m the exercises, while al the same time relining
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,

* Lectures are conducted by face-to-face education in the classroom, two hours per
week, and students' technical reports.

* Conducting dialogues and discussions with the request

Methods of assessment lor students,

* Cuarterhy exams.

* Disoussions and assigiments,

*The overall assessment for this course is as follows:

Annual pursuit of 30 points from the total mark, which includes assignments and oral
examinations and quarterly in addition to presentations,

#3530 marks for the final exam




Student Workload (SWL)
le gl V2t Cipne walldall sl all gLeal)

Structured SWL (h/sem) 63 Structured SWL (hiw) :
PR S B 1 L [ T e ' be g lall il sl sl ’
Unstructured SWL (hisem) & Unstructured SW1. (h/w) 3
Jodll Pla o] i) g o jal end) - e pd el sl e ) e )
Total SWL (h/sem) 175
il 588 <l ISl et Sasl -
Module Evaluation
sl jall Sl auEs
3 . o ) Relevant Learning
TimeNumber | Weight (Marks) | Week Due Dutihe

Quizzes 2 FO0%4 (10) Sand 10 | LO#],#2 and #10, #11
Formative Assignments 2 L (110) 2and 12 LO #3. #4 and #6. £7
assessment Projects | Lab. Nome P0G (10 Continuous | All

Report | Lo (1) 13 LO #5, #8 and # 10
Summative | Midterm Exam 2hr [0 (10 7 LO#] -7
assessment Final Exam 3hr S0Ma (560) 16 All
Total assessment LO0%% { 1OH) Marks)

Delivery Plan (Weekly Syllabus)
o o0l o gl glelal

Material Covered

Double and Iterated Integrals over Rectangles, Pouble Integrals over General Regions,

Week 1,243 | Area by Double Integration. Double Integrals in Polar Form. Triple Integrals
Rectangular Coordinates. Moments and Centers of Mass.
Triple Inteprals in Cylindrical and Spherical Cootdinates, Substitutions in Multiple
Week 4.5.6 & 7 | Integrals Analyze microwave circuits that involve microwave hvbrids (magic T) and
directional couplers m terms of nput-and output pewers from all their ports
Week 8 Inflation
Line Integrals, Vector Fields and Line Integrals: Work, Cireulation, and Flux, Path
Week 9,10 & .
" Independence, Conservative Fields, and Potential Functions, Green's Theorem in the
Plane. Surfaces and Area. Surface Integrals
Week 12,13, | Second-Order Partial Differential Equations, Nonhomogeneous Linear Equations,
14 & 15 Applications, Euler Equations, Power Series Solution




Week 16

Preparatory week before the final Exam.

ol g aladll ol

Learning and Teaching Resources

Text Available in the Library?
Required Texis Curncolum and textbook Yes
= lerrold Marsden and Alan Weinstein, Caléulus 1
Recommended second edition 1983
Tots [ » George B. Thomas, Thomas™ calculus, thitteen editions, Nao
b 2014 Jerrold Marsden and Alan Weinstein, Calenlus 11
second aditicn 1985
Websites none
Grading Scheme
Sl pall dabass
Group Grade sl Marks % | Definition
A -Excellent il 90 - 100 | Owstanding Performance
B - Vary Good lis s 80 - 9 Above average with some errors
Success Group ; ;
50 - 100) - Good - T0=-79 Sound work with notable errors
; D - Satisfaciory b e Al - 69 Fair but with major shorteomings
E - Sufficeent o ya 50:< 59 Work meets munimum criteris
Fail Group FX - Fail (Aadaall 28y ol 4 ] (4549) Mare 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 examiple o mark
of 54.5 will be rounded to 55, whereas a miark 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 marken(s) will be the amomatic
rounding outlined above.

Curriculum update tate = 3%




MODULE DESCRIPTION FORM

&)yl B3ledl Cauog 73 g3

Module Infarmation

Al Balall LBl

G pall Sl Sl gla s
Module Title Baathist Crimes in Irag Module Delivery
Module Type Secondary & Theory
Module Code UOM2050 L] ketire
O Lab
ECTS Credits 2 & Tuterial
: O Practical
SWL (hr/sem) 50 Ol Sarminar
Module Level UGIH Semester of Delivery 4
Administering Department Mining engmeering | College petrolewn and Miming enginéering
Module Leader brahim Almed Hasan e-mail ibrabim hassaniginomosul edi g
Module Leader's Acad. Title Lécturer Muodule Leader's Qualification M5e.
Module Tutor Mone e-mail
Peer Reviewer Name Eman Kassim Yahva | e-mail eman.gi@oomosul.edu.ig
Seeniic Conenities Apgroval 15/9/2025 Version Number |
Date
Relation with other Modules
At gl jall o gall wa A8l
Prerequisite module: The law Semester 3
Co-requisites module None Semester
Module Aims, Learning Outcomes and Indicative Contents
sl Sbgimally plall Zols dawlyll Balall Al
Madule Aims - The graduate will be able to expand their scientific knowledge. 2- The graduate will

be able to distinguish between types of erimes and understand the characteristics of
each type and the pessibility of applying them.3- The graduate will be able to steer
behavioral pathways towards positivity.4- The graduate will be able to understand




the effects of crimes an nations and the mature of iInternationally prohibited
weapans used against the iragi people.5- The graduate will be able to understand
the importance of human rights in the context of crimes against humanity.6- The
ability to understand the effects of erimes on the population. 7- The ability to connect
theoretical study with practical reality.

Module Learning

Informing students about the types of erimes, their forms. and their conflict with human

Outcomes rights and its requirements and ohjectives. The imporntance of demoeratic governments,
Salad! pladll il a as part of the requirements of human nighis, to compensate for the crimes suffered by
Aty the people and to rehabilitate areas thal have been subjected to war crimes:
Indicative Contents | Students will understand the scientific method of inquiry and use it to draw conelusions
AR T based on verifiable evidence. It explains to students the impact of crime on society. It will
il = bonal show students critical thinking skills and the analysis of the science of crime.
Learning and Teaching Strategies
pdeill g aladll Sdail il
The primary strategy for delivering this module will be to encourage students to
Steated participate in the exercises while refining and expanding their critical thinking skills.
& This will be accomplished through classes, interactive tutorials, and the eonsideration
of simple experiments involving sampling activities that students find interesting.
Student Workload (SWL)
ot Ll el __;.‘L]J' el
Structured SWL (h/sem) i Structured SWL (h/w) 5
hadll I3 Uall adaziall aatiadl | Jaseli Lo gl atllalt alazial)  gelylll Jumll
Unstructured SWL {h/sem) 55 Unstructured SWL {h,-"‘k] 1
ol 3 o tal) alazall e alyadl el lae gl o Hlald st e byl Jol
Total SWL (h/sem) 25
il M Ul BN alydt el '
Module Evaluation
A sall salal) anis
I Relevant Learning -
Time/Number | Weight (Marks) Week Due
Outcome
Quizzes 2 10% (10} & 12 LO#1,2, 10and 11
Formative Assignments 1 10% (10} 6 LO#3.4, 6and 7
assessment Projects [ Lab., 10 10% {10} Continuous | All
Report 1 5% (5) 9 LO# 5, 8and 10
Summative | Midterm Exam 1.5hr 15% (15) 8 LO# 1-4
assessment | Final Exam 3hr 50% (50) 16 Al




Total assessment 100% {100 Marks)

Delivery Plan (Weekly Syllabus)
_;Jul ot poen| CL‘S'“H

Material Covered

A general introduction to the concept of crimes

Week 1
Week2 Crime dgpa.rtments
Types of crimes
Week3  [Social crimes, their mechanisms and effects
Human rights violations
Weik & IPsychological erimes, their mechanisms and effects
weeks  VHlitary and
weeks  [Pestruction of cities (scorched earth policy)
Week7  [Prving the marshes
Week 8 Dredging archards
Week9 [radiation pollution
Week 10 Decisions issued by the Supreme Criminal Court
Weskad Mass graves
iedires Mass grave events
Week13 | Chronological
Week 14 classification of mass graves
Week1s [Chronological classification of mass graves
Week16 | Mass grave sites




Delivery Plan (Weekly Lab. Syllabus)
il e ) gl

Learning and Teaching Resources

il 5 abadll jalea
Available in the
Text
Library?
Required textbooks (currlcular books, if any)
Required Texts Yes
Main references (sources)
F
R mended Texts * Recommended books and references [scentific [ournals, Vg
reports...)
Websites Electronic References, Websites
Grading Scheme
S ) Ll
Group Grade sl Marks (%) | Definition
A - Excellent Jhaat 90- 100 Outstanding Performance.
- - B - Very Good [FETPES B0 -89 Above average with some errors,
lsf:;ﬂ]muF C- Good whaz T0-7e Sound work with notable errors.
D - Satisfactory Logie B0 - 69 Fair but with major shortecomings.
E - Sufficient Ugada 50-59 Wark meets minimum criteria.
Fail Group FX = Fail [Aolaall WF) cwdy | (45-40) More work is required, but credit is glven.
s B o) )| AR Rt ik s bk
|
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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syiall (Sgis UGH Semester of Delivery 4
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SRl Jyhamal plall il ks Module Leader’s Qualification sl s

e | e PP | e-mail
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L Bgaall 2lgall EES. o]




Module Aims, Learning Outcomaes and Indicative Contents

sl ligimally @laill ity dalidd] Salad! LBldal

Module Objectives
Al 3Ll ChlLaal

‘A.u\':p_nljﬂﬁ‘-‘_i-ﬁﬂllrihﬂ_nldﬁ_]m_}_ﬁlj 4wﬁhl_ﬂ4-dml_\ﬂjlrl;jl a1 g

Aol Ml Ao all J_lll;.iilll _‘h

Module Learning
Outcomes

Balall aladll il e
Aaatyadh

il S all Aallly ol y IS e | A e 5 g s el s 3 2 CLO)]
A gl Aall] i s o el iy et (CLO2

ity b 2l bl L ) S (C 03

gl g Sl A hae Y L gle 3 A padl A s A paladl Sisdl 353 :CLOY

Sy il goitlns e g A gl AR S 3 :CLOS

Aty Ra gl ethal) el asdllall 800 :CLOG

il s sl AN slaf Al ) gl B s 1 353 At -CLOT
bl el ol et ) i a dll (CLOS

indicative Contents
Aslay il ilgiall

{oteta 1) gl gl
(501} Ayl AL 155 @
Ugasmally Jelall »
d}m:-n.]'l: IEJ,:!.H'I L
ool T3 et @
lgsls OE
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Learning and Teaching Strategies

aalally plal) sl il

pelaall o Camliar J5 Sl 3gamlly Rigaiall AN 38 3l A2l g0 (o (bt gl
Apiling dogghe @by wilall Lgllaall Cilaglaally B Jla] Jf B8LaYL dlgsd il

S PE ) | :
S om A 55555 13Ty Ayl B NS s S ol 355 ol pBDSY
A e cola-les ccilibliag (dhee Dl gy wililasale ool Ales
Student Workload (SWL)
Structured SWL (h/sem) o0 Structured SWL (h/w) -
el I3 LIl elamiall  gulsdll ol Lt gl Clal mliiiall el il Ll
*
Unstructured SWL (h
Unstructured SWL (hfsem) 17 L: 'i-k..:u:u f ::"i o~ 1
ol I3 Sl Qi i cambyl Jacnl Fomet i
Total SWL (h/sem) =
ot I cial) ) il Jenl
Module Evaluation
adall wisli{iarks) Eau] “Aspllaall aladl) Cilarye
G5l il | s 1 10% (10} 4,8and 10 | All
e sty 1 10% (10} 6 CLO4, CLOS, and CLO6
L ity 1 10% (10) 10 CLO4, CLDS, and CLOG
foey 1 10% (10) 12 All
: el Glactal 2hr 10% (10} 7 All
pevicalill it
i 3 ol 3hr 50% {50) 16 All
gl il 100% {100 Marks)




Delivery Plan (Weekly Syllabus)

Sylaill £ orndl Zlgiad
Sllasdlt slaall
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Learning and Teaching Resources

gy platll jolaas
Text Available in the Library?
Sgllaall jabasll Comprehensive Grammar / Abbas Hassan ol
i (el
kg aﬁyﬂ - In Abbasid Literature / Muhammiad Makidi Al-Basir nd
Las Y] sl
Grading Scheme
Group Grade izl Marks % aall el i
A = Excellent hzal 5 - 100 el e daugiall e dﬂ
L. B - Very Good b 80 -89 Al gl sllasl wa dooe fas
Success Group T T —
(50.- 100) €- Good L 70-79 A g 9 g (g g
' D - satisfactory laugia 60 - &9 setaall o o ol ol Jaall
E - Sufficient Jade 50 - 59 Dol i w3 815 Jaadl s dtall agling
Fail Group FX = Fail (Azllaall 28] sly | (45-49) eall g 18 508 waglins
(0—49) F - Fail — (0-44) nadalh elo asyas
Al

b Ak L e el (i 45) 3990 5l 1 A Bthad] ] 0.5 0 5 3} o5 (301 il T3 5 i 1l
(a1 L ¢kl s B g 1" e Y Al nalinll ) (54 )
e e pal) SR Lot (558 cpshiod (pnmanal) L5 (34 i giaall iledal gl

54,4 Badle oy pua Ly 55 I 545




