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Module Information
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Module Title The rmodynamic Module Delivery
Module Type Core Theory
Lecture
Module Code NRE23012 Lab
ECTS Credits 5 O Tutorial
O Practical
SWL (hr/sem) 125 O Seminar
Module Level UGlI Semester of Delivery 3
. . BSC-NRE
Administering Department College
Module Leader Dr. Saad Fadhil Mahmood e-malil Saadfadhil32@uomousl.edu.iq

Module Leader’s Acad. Title

Lecture

Module Leader’s Qualification

P.hD.

Module Tutor Duaa Hassian e-mail Duaaaaltamer@uomosul.edu.iq
Peer Reviewer Name None e-mail E-mail
Scientific Committee 01/06/2023 Version Number | 1.0
Approval Date

Relation with other Modules
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Prerequisite module None Semester
Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents
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These objectives provide a general overview of the knowledge and skills you can
expect to acquire during the Thermodynamics module.

1- Understand the behavior of gases and the concept of an ideal gas.
2- Study the properties of gases, including pressure, temperature, volume, and
their interrelationships.
3- Apply the combined gas law to analyze the changes in pressure, temperature,
and volume of a gas.
4- Comprehend the principles of the kinetic molecular theory and its application
Module Objectives to gases. o _ . _
syl Bkl ol 5- Calculate and ar?alyze heat capacity, including specific heat capacity and
molar heat capacity.
6- Gain knowledge of the First Law of Thermodynamics and its applications in
energy conservation and heat transfer.
7- Familiarize oneself with the Second Law of Thermodynamics and its
implications for energy conversion and entropy.
8- Understand the concept of the Third Law of Thermodynamics and its
relationship to absolute zero and entropy.
9- Participate in quizzes to assess understanding and knowledge of the topics
covered in each respective period.
1- Understand the behavior of gases and apply the concept of an ideal gas to
solve problems related to pressure, volume, and temperature.
2- Describe and analyze the properties of gases, including pressure,
temperature, and volume, and apply the appropriate gas laws to solve
Module Learning relatgd problerns: o _ o
Outcomes 3- Explain the principles of the kinetic molecular theory and its application to
gases, including the relationship between molecular motion and gas
8oled) @laddl ol y3en properties.

Ay 4- Apply the combined gas law to analyze changes in pressure, volume, and
temperature of gases, and solve problems involving the interrelation of these
variables.

5- Calculate and analyze heat capacity, including specific heat capacity and

molar heat capacity, and understand their significance in energy transfer and
temperature changes.

Indicative Contents
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Indicative content includes the following.

Week 1, 2: Gases and Ideal Gas

Introduction to the behavior of gases

Gas laws: Boyle's law, Charles's law, and Avogadro's law
Ideal gas equation and its applications

Calculation of gas properties using the ideal gas equation
Gas stoichiometry and molar volume

Week 3, 4: Properties of Gases




e Pressure and its measurement

o Temperature scales and thermometers

e (Gas mixtures and partial pressures

o Dalton's law of partial pressures

e Real gases and their deviations from ideal behavior

e Van der Waals equation and its significance

First Quiz: Assessment of understanding and knowledge of gases and ideal gas
behavior.

Week 5, 6: Kinetic Molecular Theory

e Introduction to the kinetic molecular theory

e Molecular motion and the relationship with temperature

e Distribution of molecular speeds and kinetic energy

e Effusion and diffusion of gases

e Graham's law of effusion

e Mean free path and collision theory

Week 7, 8: Combined Gas Law

e Combined gas law and its derivation

e Applications of the combined gas law

o (Gas density and molar mass determination

o (Gas laws and changes in state (Boyle's law, Charles's law, Avogadro's law)
Second Quiz: Assessment of understanding and application of the kinetic
molecular theory and the combined gas law.

Week 9, 10: Heat Capacity

e Introduction to heat and thermal energy

e Specific heat capacity and its measurement

o Calculation of heat transfer and temperature changes

o Calorimetry and heat exchange

e Molar heat capacity and its relationship with specific heat capacity
Week 11, 12: The First Law

e Introduction to the First Law of Thermodynamics

e Internal energy and its relationship with heat and work

e Heat transfer processes: conduction, convection, and radiation

e Enthalpy and enthalpy change

Application of the First Law to various thermodynamic systems

Third Quiz: Assessment of understanding and application of heat capacity and the
First Law of Thermodynamics.

Week 12, 13: The Second Law

e Introduction to the Second Law of Thermodynamics

e Heat engines and their efficiency

e Carnot cycle and Carnot efficiency

e Entropy and its relationship with heat transfer

e Entropy change in reversible and irreversible processes

Week 14, 15: The Third Law

e Introduction to the Third Law of Thermodynamics




Absolute zero and its significance

Entropy at absolute zero

Calculation of entropy changes

Applications of the Third Law to thermodynamic systems

Learning and Teaching Strategies

ol ahardl sl el

Lectures: used to introduce and explain key concepts related to
Thermodynamic.

Interactive discussions: used to engage students Thermodynamic
Multimedia resources: used to enhance student engagement and

SR EE understanding of Thermodynamic concepts related to nuclear energy

through videos, animations, and simulations.

Assessment and feedback: used to measure student learning and provide

feedback on their progress through quizzes, exams, and projects.

Student Workload (SWL)
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Structured SWL (h/sem) 63 Structured SWL (h/w) 4
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Unstructured SWL (h/sem) 6 Unstructured SWL (h/w) 3.9
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Total SWL (h/sem) 195
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Module Evaluation

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

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

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




Delivery Plan (Weekly Syllabus)
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Material Covered

Week 1 | Gases and Ideal gas

Week 2 | Gases and Ideal gas continue

Week 3 Properties of gases

Week 4 Properties of gases continue

Week 5 Kinetic molecular theory

Week 6 Kinetic molecular theory continue

Week 7 | Combined gas Law

Week 8 | Combined gas Law continue

Week 9 Heat Capacity

Week 10 | Heat Capacity continue

Week 11 | The First Law

Week 12 | The First Law Applications

Week 13 | The Second Law

Week 14 | The Second Law Applications

Week 15 | The Third Law

Week 16 | Final Exam

Delivery Plan (Weekly Lab. /Syllabus)
Gl £ 9 zlgrall

Material Covered

Week 1,2,3,4

Determination of the Absolute Density of Liquids

Week 5,6,7,8

Determination of the Absolute Density of Solids

Week 9,10,11,12

Determination of the Surface Tension of Liquids

Week 13,14,15

Determination of the Relative Viscosity of Liquids using Viscometer

Week 16

Final Exam




Learning and Teaching Resources
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Text Available in the Library?
_ 1-Physical chemistry by ATKINS
Required Texts 5 No
Recommended
1. No
Texts
Websites None
Grading Scheme
C)lq:)d..“ Llhse
Group Grade _ypasd| Marks % | Definition
A - Excellent Sl 90- 100 Outstanding Performance
B - Very Good RESNVES 80 -89 Above average with some errors
Success Group -
(50 - 100) C-Good NVES 70-79 Sound work with notable errors
D - Satisfactory lawgie 60 - 69 Fair but with major shortcomings
E - Sufficient Jgstn 50 - 59 Work meets minimum criteria
Fail Group FX - Fall (A laadl W8) 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 Information
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Module Title Tidal Energy Module Delivery
Module Type Core Theory

O Lect
Module Code NRE48042 eeture

O Lab
ECTS Credits 3 O Tutorial

O Practical
SWL (hr/sem) 75 O Seminar
Module Level UGlv Semester of Delivery 8
Administering Department BSc_NRE College
Module Leader ?2?7?7? e-mail ?2?2?2?2??@uomosul.edu.ig
Module Leader’s Acad. Title Lecture Module Leader’s Qualification M.Sc.
Module Tutor None e-mail E-mail
Peer Reviewer Name None e-mail E-mail
Scientific Committee Approval Version Number 10
Date

Relation with other Modules
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Prerequisite module None Semester
Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents
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These objectives highlight the goals of the course in mathematical modeling, and
illustrate the knowledge and skills that students will develop throughout their studies
in this department

1.

Understanding the definition and concept of modeling.

2. Familiarizing with the different types of modeling techniques.
3. Exploring the advantages and disadvantages of modeling.
Module Objectives 4, Devel.oping skills in mathematical modelir'lg. '
. . 6 5. Identifying and understanding the essential elements of modeling.
Ayl Boldl Colual . . _ , . .
6. Gaining proficiency in analytical modeling techniques.
7. Analyzing and discussing real-world examples of modeling applications.
8. Understanding the components involved in the modeling process.
9. Differentiating between modeling variables and modeling parameters.
10. Exploring the concept of simulation models and their characteristics.
11. Developing skills in numerical analysis for modeling purposes.
12. Exploring the role of digital-to-analog converters in modeling and simulation.
1. Define modeling and its significance in various fields.
2. ldentify different types of modeling techniques used in practice.
3. Explain the advantages and disadvantages of modeling in decision-making
processes.
4. Apply mathematical modeling to represent real-world systems.
5. lIdentify and describe the essential elements involved in the modeling
Module Learning process.
Outcomes 6. Utilize analytical modeling techniques to solve mathematical problems.
Balol) elatll Colaryin 7. Demgnstrate an u_nderstanding of moqeling thrgugh relevan.t examples.
) 8. Identify and describe the components involved in the modeling process.
drasbl 9. Differentiate between modeling variables and modeling parameters.
10. Understand simulation models and their role in representing complex
systems.
11. Characterize the process and importance of simulation in modeling.
12. Apply numerical analysis techniques in solving modeling problems.
13. Understand the concept of a digital-to-analog converter and its relevance in

modeling

Indicative Contents
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Indicative content includes the following.

1.

O N A WD

Definition of modelling

Types of modeling

Advantage and disadvantage of modelling
Math. modelling

modelling elements

Analytical modelling

examples

Modelling components




10.
11.
12.
13.
14.

Modelling variables
Modelling parameters
Simulation models
Characterizing of simulation
Numerical analysis

DAC

Learning and Teaching Strategies

oalazlly ol bl el

Strategies

Lectures: Traditional lectures can be used to present foundational concepts,
theories, and principles to students. This allows for the dissemination of
information and provides a framework for understanding the subject matter.
Discussions and Debates: Encouraging students to engage in discussions and
debates promotes critical thinking and analysis of different perspectives. It
allows them to delve deeper into the subject matter, challenge assumptions,
and develop their communication and argumentation skills.

Case Studies: Presenting real-world case studies relevant to the course
material can help students apply theoretical concepts to practical situations.
This enables them to develop problem-solving skills and understand the real-
life implications of the theories they are learning.

Group Projects: Assigning group projects or presentations that require
students to work collaboratively can enhance their understanding of the
material. It promotes teamwork, research skills, and the application of
theoretical concepts in a practical context.

Multimedia and Visual Aids: Incorporating multimedia resources such as
videos, interactive simulations, and visual aids (e.g., diagrams, charts,
infographics) can enhance student engagement and understanding. Visual
representations can often simplify complex concepts and make them more
accessible.

Self-directed Learning: Encouraging students to take ownership of their
learning through self-directed activities, such as independent research,
literature reviews, or project-based assignments, fosters critical thinking,
independent thought, and a deeper understanding of the subject matter.
Assessments: Utilizing a variety of assessment methods, such as quizzes,
tests, essays, or reflective journals, allows students to demonstrate their
understanding of the material and provides feedback for their learning
progress. Assessments should be aligned with the learning outcomes and
encourage critical thinking and analysis.

Student Workload (SWL)
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Structured SWL (h/sem) 18 Structured SWL (h/w) 3
)l M el elaiedl (quhyldl ol L gl IUal) olatiall gyl ol

Unstructured SWL (h/sem) 57 Unstructured SWL (h/w) 18
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Total SWL (h/sem)
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Module Evaluation
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) ) Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome

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

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

Total assessment

100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Sl (g5l zlginll
Material Covered
Week1l | Whatis modelling
Week 2 | Types of modeling
Week 3 | Advantage and disadvantage of modelling
Week 4 Math. modelling
Week 5 modelling elements
Week 6 Analytical modelling
Week 7 | examples
Week 8 | examples
Week 9 Modelling components




Week 10 | Modelling variables

Week 11 | Modelling parameters
Week 12 | Simulation models

Week 13 | Characterizing of simulation
Week 14 | Numerical analysis

Week 15 | DAC

Week 16 | Final Exam

Learning and Teaching Resources
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Text

Available in the Library?

Modelling and simulation

Required Texts » No
q 1%t edition by Hartmut Bossel
Recommended
None No
Texts
Websites None
Grading Scheme
Oyl alaso
Group Grade sl Marks % | Definition
A - Excellent Sl 90-100 Outstanding Performance
B - Very Good [SENVES 80-89 Above average with some errors
Success Group X
(50 - 100) C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory lawgin 60 - 69 Fair but with major shortcomings
E - Sufficient Jgstn 50-59 Work meets minimum criteria
Fail Group FX - Fail (A laadl 8) 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 Information
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Module Title Wind Energy Module Delivery
Module Type Core X Theory
K Lect
Module Code NRE36027 eeture
X Lab
ECTS Credits 7 O Tutorial
O Practical
SWL (hr/sem) 175 X Seminar
Module Level UGl Semester of Delivery 6
Administering Department BSC-NRE College Type College Code
Module Leader Ghada Ghanim Younis e-mail ghadaghanim@uomosul.edu.iq
Module Leader’s Acad. Title Lecture Module Leader’s Qualification Ph.D.
Module Tutor None e-mail E-mail
Peer Reviewer Name None e-mail E-mail
SEEMIHE GO SO 01/06/2023 Version Number | 1.0

Date

Relation with other Modules
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Prerequisite module None

Semester

Co-requisites module None

Semester
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Module Aims, Learning Outcomes and Indicative Contents
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Module Objectives
dulyll Baledl Colual

The main objectives of a wind energy module that covers the basics of wind energy
and how wind generates electricity could include:

Understanding the basic principles of wind energy: This objective would cover
the fundamental principles of wind energy, including the characteristics of
wind energy, Power Extracted from the Wind, and the Principle of Wind
Turbine Operation.

Understanding the generation and movement of wind: This objective would
cover wind energy, which could meet the world's energy needs. and compared
it with traditional energy sources.

Understanding the components of a wind turbine: This objective would cover
the major parts of a wind turbine, including the tower, rotor, high-speed and
low-speed shafts, gearbox, generator, sensors and yaw drive, power
regulation and control units, safety systems.

Examining the benefits and drawbacks of wind energy: This objective would
cover the advantages and disadvantages of wind energy as a source of
electricity, including its reliability, safety, cost-effectiveness, and
environmental impact.

Evaluating the future of wind energy: This objective would cover the potential
for new and emerging wind technologies, including different types of wind
turbines, and their potential impact on the energy landscape. It would also
cover wind energy's role in meeting future energy needs and reducing
greenhouse gas emissions.

Module Learning
Outcomes

Balal) @latll oy
eyl

8.

Understand the fundamental principles of wind energy, including the
characteristics of wind energy, Power Extracted from the Wind, and the
Principle of Wind Turbine Operation.

Identify the major components of a wind turbine and their functions.
Describe how a wind turbine works and how it generates electricity.

Explain the safety measures and regulations in place to ensure the safe
operation of awind turbine.

Evaluate the advantages and disadvantages of wind energy as a source of
electricity.

Understand wind energy’s role in meeting future energy needs and reducing
greenhouse gas emissions.

Apply critical thinking and problem-solving skills to evaluate complex issues
related to wind energy.

Communicate effectively about wind energy concepts and issues with others.

Indicative Contents
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Indicative content includes the following.

Theory:

Definition of Energy and Power
- work, energy, power




- Energy conservation and efficiency principles.
- Wind Power [6 hrs]

Introduction to Wind Energy

- Overview of wind energy and its history
- Basic principles of wind energy physics
- Wind generation and movement factors [6 hrs]
Power Extracted from The Wind

- wind power potential or wind power density
- wind velocity

-swept area

- air density [6 hrs]

Wind energy characteristics

- Wind shear

- wind direction

- Turbulence

- Wind Speed Histograms

- Duration Curve [6 hrs]

Wind Speed Distributions

- Rayleigh distribution

- Weibull distribution

- MODE, MEAN, AND RMC SPEEDS [6]
Wind turbine Design

- Components of a Wind turbine

- Wind turbine types and applications

- Safety systems and mechanisms [9 hrs]
Maximum efficiency and Betz’s law

- Power Curve of the Wind Turbine

- Power generation and control [6 hrs]
Challenges in wind power generation

- Environmental impacts

- Wind turbine noise

- Integration of wind power into the grid
- Thermal management of wind turbines
- Wind energy storage

- Wind turbine lifetime [9 hrs]

Learning and Teaching Strategies
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Strategies

1. Lectures: used tointroduce and explain key concepts related to nuclear energy
and electricity generation from reactors.

2. Interactive discussions: used to engage students in critical thinking and
problem-solving related to nuclear energy through group discussions, debates,
case studies, and simulations.




3. Multimedia resources: used to enhance student engagement and
understanding of complex concepts related to wind energy through videos,
animations, and simulations.

4. Assessment and feedback: used to measure student learning and provide
feedback on their progress through quizzes, exams, and projects.

Student Workload (SWL)
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Structured SWL (h/sem) 03 Structured SWL (h/w) 6
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Unstructured SWL (h/sem) g2 Unstructured SWL (h/w) 4
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Total SWL (h/sem)
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175

Module Evaluation

) ) Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #3, #6
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #5, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #2, #3 and #5
Summative Midterm Exam 2hr 10% (10) 7 LO#1-#5
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
LS).b.A.“ Lf’ﬁ"““’}” CL@.«AJ\
Material Covered
Week 1 Definition of Energy and Power , Energy conservation and efficiency principles
Overview of wind energy and its History, Basic principles of wind energy physics
Week2 - Wind generation and movement factors




Week 3 Power Extracted from The Wind , wind power potential or wind power density
Week 4 wind velocity, swept area, air density
Week 5 Wind Speed Histograms, Duration Curve, turbulence
Week 6 | wind Speed Distributions, Rayleigh distribution, Weibull distribution
Week 7 MODE wind speed, MEAN wind speed, RMC wind speed
Week 8 | wind turbine Design, Components of a Wind turbine
Week 9 Wind turbine types and applications
Week 10 | Maximum efficiency and Betz’s law
Week 11 | Power Curve of the Wind Turbine, Power generation and control
Week 12 | Challenges in wind power generation, Environmental impacts
Week 13 | Wind turbine noise, Integration of wind power into the grid
Week 14 | Thermal management of wind turbines, Wind energy storage, Wind turbine lifetime
Week 15 | Final Exam
Learning and Teaching Resources
WJ..UJB ‘olxﬂ\ )me
Text Available in the Library?
1- “Wind Energy Fundamentals, Resource Analysis and
Required Texts Economics”. By: Sathyajith Mathew No
2- “Fundamentals of wind energy”. By: Wei Tong
Recommended 1. "CLEAN ENERGY PROJECT ANALYSIS: RETSCREEN No
Texts ENGINEERING & CASES”
Websites https://energypedia.info/wiki/Estimation_of Wind Energy Production#toc
Grading Scheme
Oyl lalaso
Group Grade el Marks % Definition
A - Excellent Sl 90-100 Outstanding Performance
B - Very Good [SESRVES 80-89 Above average with some errors
Success Group -
(50 - 100) C-Good SvE 70-79 Sound work with notable errors
D - Satisfactory Jawgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgaio 50-59 Work meets minimum criteria
Fail Group FX - Fall (A laadl 08) cwnly | (45-49) More work required but credit awarded
(0-49) F — Fail sl (0-44) Considerable amount of work required



https://energypedia.info/wiki/Estimation_of_Wind_Energy_Production#toc

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
Ao Hal) Balal) il glas

dgall D)
Module Title _ Module Delivery
Vocational safety
Module Type Core Theory
Lecture
Module Code NRE24017 Olab
ECTS Credits 2 O Tutorial
O Practical
SWL (hr/sem) 50 O Seminar
Module Level uaGll Semester of Delivery 4
Administering Department BSC- NRE College Type College Code
Module Leader Ala Ismael Ayoob e-mail ala i ayoob@uomosul.edu.iq
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D
Module Tutor None e-mail
Peer Reviewer Name Name e-mail E-malil
SDZ'lfe”t'f'c Committee Approval 07/05/2024 Version Number | 1.0

Relation with other Modules
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Prerequisite module

None

Semester

Co-requisites module

None

Semester
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Module Aims, Learning Outcomes and Indicative Contents
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Module Objectives
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Module Learning

Outcomes
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Indicative Contents

Hala LY @l giall e iy 6 sl ey
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Learning and Teaching Strategies
aalail) 5 alatll Cilaasl yi)
Strategies Sl 5 7 58l 4 paadl) 3 palaall 1
Acil@ll el 2
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Student Workload (SWL)
Lr_j,u.u\ NOJ‘.—‘}"‘M%‘SM@\JJ\ Jaall
Structured SWL (h/sem) 33 Structured SWL (h/w) 5
Jadl) J3A Uall el ol all el Lo sand Calldall alaiiall ol 5all Jasl
Unstructured SWL (h/sem) 17 Unstructured SWL (h/w) 1
Jadll P Qlall adaiidd) pe il jall Jasll e sand Calllall aliial) ye ol Hall Jaal)
Total SWL (h/sem) 50
ol 3 allall KU ) jal) Gl




Module Evaluation
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Relevant Learning

Time/Number | Weight (Marks) Week Due
Outcome

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

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

Delivery Plan (Weekly Syllabus)
b e sl Zleidll

Material Covered

Week 1 Leadas I cand (Al alaa¥) g Aadlad) o geda
Week 2 OV s gl J5a0 488 5 AibiaSll Hlaladl)
Week 3 e ) sall il il i) 5o e 3 5igall ol g2l
Week 4 daay yail) Al § & gluasSl) o) sall Cayiias
Week 5 G i) A A clial sa g 2c ) 68
Week 6 (cfinlys Ak o yiaall b cplelall Jd (he L Lii) a5l a gyl
bl Al 55 5Tl A o )5 2 sLans€U1 o) sl 3335 Ja g 5
Week 8 Lo yaidag yhgs ) ghadll i
Week 9 Jleiidl ALLE) 3 gall g ludall
Week 10 4 guanll CilaeS 5 Hull 5 300 gall 3 gal)
Week 11 Y 3 gall 5 dxiiall ) gl
Week 12 i il &y gl e GaleaY)
Week 13 4 gl 4y guanll (alaaY)
Week 14 A i) el AV, Ao gl
Week 15

BN




Delivery Plan (Weekly Lab. Syllabus)
DRl e ) el

Material Covered AEPTR

Week 1 Lab 1:

Week 2 Lab 2:

Week 3 Lab 3:

Week 4 Lab 4:

Learning and Teaching Resources
u@)dﬂb ‘o.l:.ﬂ\_).)l.,a.o

Text Available in the Library?

Required Texts

Recommended
Texts
Websites
Grading Scheme
Group Grade gl Marks % | Definition
A - Excellent Dkl 90- 100 Outstanding Performance
B - Very Good [SENRTEN 80 -89 Above average with some errors
Success Group -
(50 - 100) C- Gogd ATEN 70-79 Sqund wo.rk W|th notable errqrs
D - Satisfactory Lo gia 60 - 69 Fair but with major shortcomings
E - Sufficient Jsie 50-59 Work meets minimum criteria
Fail Group FX — Fail (Andleall 28) ol ;| (45-49) More work required but credit awarded
(0-49) F — Fail il (0-44) Considerable amount of work required

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




MODULE DESCRIPTION FORM
M\J.ﬂ\ 3alall —La g C.Jj.u

Module Information
3\73.».\:\)..\3\ 3alall C;}LA}L.A

du yall 421l
Module Title . Module Delivery
Arabic Languge

Module Type BASIC Theory

I Lecture
Module Code UOM101 Olab
ECTS Credits 2 0 Tutorial

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

New & Renewable

Administering Department Energy College | Science

Module Leader | 2salall 3ol jue o e-mail Abeer.t.d@uomosul.edu.ig
Module Leader’s Acad. Title lecturer Module Leader’s Qualification Ph.D.
Module Tutor e-mail

Peer Reviewer Name e-mail

Scientific Committee Approval

Date

Version Number

Relation with other Modules

A A ) ) sall ae 28I

Prerequisite module

Semester

Co-requisites module

Semester
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Module Aims, Learning Outcomes and Indicative Contents

A5 Y il ginall g alail) =il g Al Hall Balall Calaal

Module Objectives
Aol Al salall Calaa

il z)lay Jaly g 5abjs Jadll Gals HuS Gl A jal) Al Gl (DUl g
Lgad aguiil o metl) o AUSH agi€ar Cun gpal clilie B agSHAY B L olla
LS Eanilly & Ly LGS 5ol chlga Cpnd e 80l Jaxics ¢ Ga Lo ) ALYl

Lot Jlaad) csbalge @llolg A3l bl 33l Aay) DAY ASLe Aot «

Module Learning

Outcomes
Al Hall 3alall aladl) il 3

ABaladlly B b dujal) sl selgil masal) AladiuVL JelS o5 Gla -1
Hpmalad) slall 2 5la g Jals Gyl dall) Lpaal &)y -2
colagia g DUl Gus e Lual) Ll Gaasill e gy OOl s -3
dlialss il b JIKEY) 038 aladiady dujal) A3l dusatl) JISEYT daalyar (O st -4
AN ¢ ageatll 3ol ¢ Adyiall Slalslly ¢ Lol Al deds Sl ¢ Baasa
oleal) gt pladiul Gliadlag Byual Gl LUS o agiyd O e =5

Indicative Contents
Hala Y il sl

shal) CladSl @l e dadke g ¢ pald IS8 Lyl Aalllg ale IS8 Jlal¥) e dadke
laally eleall Jia Lanall 301 8 IS (o i IS 7pd L [lel 4] Gppall A2l 3 (DS
Lal) chlgall L[Ael 16] )58y Calanll Cag ag jall Cag g cagylally calially Jladdly
6] Localall alel DS a5 ISy Lganas o B 3@l 1Ay A3l olas b

Lol 2] dadl) 350y eUad¥) moma s and (avada 5aY) gial) [ole b

coal) by alanll Culld (g AL L e Lkl Jaa-
el "rast e Gkl paii

Learning and Teaching Strategies

adall  alail) Ciliasijind

JM\JC}IJMMM\ SHM\ 1
Strateqi Apdladl) dslal) 2
rategies .
9 Gigadly polall 3
(Sss) b e sl G e 4
CAsall AS LA 6
Student Workload (SWL)
Lo sl 10 G guna Qlllall il Hall Jaall

Structured SWL (h/sem) 33 Structured SWL (h/w) 1

daaadl) JOA Callall alatial) ol al) Jaal) Lo sl (alUall Aliziall ol 5all Jaall
Unstructured SWL (h/sem) 17 Unstructured SWL (h/w) 1




Seaill O Bl e ol ) Jaal

e sand Calllall sl ye ol Hall Jasl)

Total SWL (h/sem)

Juadl) A Qlldall Y il jall Jasll >0
Module Evaluation
Al Hall Balall ans
. . Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome
Quizzes 2 10% (10) 5and 10 | LO#1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 | LO#3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO#1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

sl o sl mleial
Material Covered

Week 1 Aalud] g 2311
Week 2 ad) Ciladle
Week 3 Jadll clade
Week 4 Janl) 4,€ ac ) gB
Week 5 Janl) 4,€ ac ) g8
Week 6 Jeelial) g gl
Week 7 ) g faiaal)
Week 8 Jua sl B jah g adadl) 5 e
Week 9 o) 3 3a8 9 Ao giall 3 jagdl
Week 10 slal) g ALl (s (3 A1)
Week 11 da gidal) plil) g dda gy pal) el i (GLAD
Week 12 ddla g el Baly
Week 13 ddlda g Ui all Baly
Week 14

Jadll Andiall g jall ¢ AaBlil) Jladly)




Week 15 JLaa)
Delivery Plan (Weekly Lab. Syllabus)
Y
Week 1
Week 2
Week 3
Week 4

u“:’ﬁﬂ\} ?LJJ\ J.JLAA

Learning and Teaching Resources

Text Available in the Library?
S dena ¢ DL 8 el ¢ lile ol Rl e e ol 24 Yes
Required Texts
e ae
Yes
Yes
Recommended deal S de desa ¢ panll adat 3yl ¢ CulED) dea ¢ aglad)
Texts
Yes
Websites
Grading Scheme
Group Grade paail) Marks % | Definition
A - Excellent Dkl 90- 100 Outstanding Performance
B - Very Good las 2 80 -89 Above average with some errors
Success Group -
(50 - 100) C- Gogd RTEN 70-79 Soynd work Wlth. notable errgrs
D - Satisfactory L sia 60 - 69 Fair but with major shortcomings
E - Sufficient Jsia 50-59 Work meets minimum criteria
Fail Group FX — Fail (Al ad) il ;| (45-49) More work required but credit awarded
(0-49) F - Fail Gl ) (0-44) Considerable amount of work required




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

automatic rounding outlined above.




MODULE DESCRIPTION FORM
duwhydd) 8oledl Cauog i ged

Module Information
Loy ) B3Ledl Lo glas

Module Title Analytical Chemistry Module Delivery
Module Type Basic X Theory

X Lect
Module Code NRE12009 ecture

O Lab
ECTS Credits 6 O Tutorial

O Practical
SWL (hr/sem) 150 K Seminar
Module Level 1 Semester of Delivery 2
Administering Department Type Dept. Code College Type College Code
Module Leader Lamya Adnan Sarsam e-mail lamyasarsam@uomosul.edu.ig
Module Leader’s Acad. Title Assistant Professor Module Leader’s Qualification Ph.D
Module Tutor None e-mail E-mail
Peer Reviewer Name None e-mail E-mail
SIS DAL 12/06/2023 Version Number | 1.0

Date

Relation with other Modules

S5 Ayl Sl gall ae A8

Prerequisite module

None

Semester

Co-requisites module

None

Semester
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Module Aims, Learning Outcomes and Indicative Contents

Loyl Olgisally phasll 5L g drshyld! Bkl Lol

Module Objectives
Gyl Bolad! Colua

The main objectives of a General Chemistry | module that covers the basics of general
Chemistry and how to solve their parameters, include:

1. Understanding the Buffer solutions, Volumetric Analysis. ,Types of Titration. ,
Gravimetric Analysis. , Analytical Statistics. ,Analytical Separation Methods.

And Green Chemistry .

2. Understanding about Buffer solution Understanding about Buffer solutions and the

Buffer capacity , how can solve the problems of Buffer calculate when used strong
acid and strong base or weak acid and base.

3. Understanding volumetric analysis , This objective would cover the types of
classical methods with the titration steps and explain them details and solve their
different question.

4. Understanding the second type of classical method it's gravimetric analysis and
define the types of it , also explain the different between organic an in organic
reagents , and the steps of gravimetric analysis in details. and examining the
advantage and disadvantages between the types of gravimetric analysis.

5. Study the analytical Statistics ,this objective would cover statistical laws with
learning how to used them to solve the practical data.

7. Explain another type of analytical chemistry is Analytical Separation Methods, and
types of column which used to separate the different positive and negative ion .
explain also how can separated the analyte from the interferences in the same
sample , and which masking agent should used to avoid the interferences.

8. Green Chemistry, this objective would cover after all the subjects which the
student studied them. how can chose the green material and used it instead of
chemistry materials, or at least the students will Know how to choose the material
which is safety for health and the environment

From that this section would also cover the role that green chemistry may play in
meeting future energy needs and reducing greenhouse gas emissions.

Module Learning
Outcomes

Balal) @hatll ooy
eyl

The students will be able to:

Solve the solubility constant

Calculate the molar solubility

How can identify the primary standard materials and solutions .

How can identify the secondary standard materials and solutions .

Calculate the pH function for strong and weak acid and base , and how

to distinguish between them.

6. Calculate the concentration of the liquid example and the percentage
of example.

7. How to derive the calibration curve.

8. How to determine of Calcium or Magnesium ions which cause
hardness in water at PH 10.

9. How to determination of halids in presence of the other without
problem or side reaction.

10. How to calculate the mean, Recovery , Relative standard division and

o~ wbh e




relative error.
11. How to separated the different ions from the other
12. How can avoid the interferences.
13. What is green chemistry .

Indicative Contents
dyoliny Y ©bgiseal!

Indicative content includes the following.

Theory:
- Buffer solutions and their calculations. [ 3 hrs].
- Volumetric Analysis. ,Types of Titrations., Acid- base titrations [12hrs]

- Gravimetric Analysis. [9hrs]

- Analytical Statistics. [3hrs]

- Analytical Separation Methods. [18hrs]
- Green Chemistry [3hrs]

Learning and Teaching Strategies

PUPCT PN PEIRER TR -

Strategies

1. Lectures: used to introduce and explain key concepts related to Buffer solutions.
Volumetric Analysis. Types of Titration, Gravimetric Analysis, Analytical Statistics,
Analytical Separation Methods, Green Chemistry.

2.Interactive discussions: used to engage students in critical thinking and

problem-solving questions related to calculate the pH ,the percentage , the

concentration of metal ion , separation the ion through group discussions,
debates, case studies, and simulations.

3.Multimedia resources: used to enhance student engagement and

understanding of complex concepts related to the types of chemistry through

videos, and animations.

4.Assessment and feedback: used to measure student learning and provide feedback

on their progress through quizzes, exams, and projects.

Student Workload (SWL)
LCW‘ Vo O guwxo g,JUaJJ LwaJJ\ d.o.zj\

Structured SWL (h/sem)

Jeadl I CIlal) laiall guwhld] Jozs| e gl I latial] (olylll Jaoe)

Structured SWL (h/w)
63 4

Unstructured SWL (h/sem) Unstructured SWL (h/w)
el 3 LIl elaedl e (gwhadl Josxdl L gl JUal) platiall p& byl Josrll

87 6

Total SWL (h/sem)

Jradll M5 CIUal U1 gyl Jass)

150




Module Evaluation

duwlyd! 3ol X

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

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

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

Delivery Plan (Weekly Syllabus)
Gl £ 5 zlgrall

Material Covered

Week1 | Volumetric Analysis methods , Titrations

Week 2 | Neutralization titrations ( Acid -base titrations),and solve the problems.
Week 3 | Precipitation titrations

Week 4 | Solve the problems of Precipitation titrations.

Week5 | Complex-Formation titrations

Week6 | Solve the problems of Complex-Formation titrations.
Week 7 | Oxidation -Reduction titrations.

Week 8 | Solve the problems of Oxidation -Reduction titrations.
Week 9 | Gravimetric analysis methods

Week 10 | steps of Gravimetric analysis.

Week 11 | calculations.

Week 12 | analytical Statistics.

Week 13 | Analytical Separation Methods

Week 14 | Types of Analytical Separation Methods.

Week 15 | Green Chemistry

Week 16 | Final Exam




Learning and Teaching Resources
w).\.ﬁb M‘)Jw

Text Available in the Library?

1. Fundamental of Analytical Chemistry.

by Skoog & West, Holler , Crouch. 10th-Ed 2022
2. Handbook of Green Analytical Chemistry
Required Texts MIGUEL DE LA GUARDIA No

SALVADOR GARRIGUES 1tEd. 2012

3. Principle of Instrumental Analysis 7Th Edition
By Douglas A. Skoog, F.Games Holler, Stanley R. Crouch

2016.
1. Analytical Chemistry.
by Christian. 2004
Recommended 2. Fundamental Chemistry for Medical Science No
Texts By Dr. Jameel M. Dhabab
2020
Websites None
Grading Scheme
Oyl lalasxo
Group Grade e Marks % | Definition
A - Excellent Sl 90- 100 Outstanding Performance
B - Very Good [SENVES 80-89 Above average with some errors
Success Group X
(50 - 100) C- Gogd NVES 70-79 Soynd work Wlth. notable errgrs
D - Satisfactory lawgie 60 - 69 Fair but with major shortcomings
E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aol W8) cwly | (45-49) More work required but credit awarded
(0-49) F — Fail ) (0-44) Considerable amount of work required

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




MODULE DESCRIPTION FORM
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Module Information
Ly ) B3Le) oo glas

dadal) dld) Qi Ad)
Module Title A R Module Delivery
Crimes of the defunct Baath Party

Module Type B Theory

X
Module Code UuoM201 Lecture

O Lab
ECTS Credits 2 D) Tutorial

O Practical
SWL (hr/sem) 50 O Seminar
Module Level UGlI Semester of Delivery 3
Administering Department BSC-NRE College Type College Code
Module Leader Salah avdo ali e-mail Salahavdo2@uomosul.edu.iq
Module Leader’s Acad. Title Assistant Teacher Module Leader’s Qualification M.Sc
Module Tutor e-mail
Peer Reviewer Name Name e-mail E-mail
SEIEAIELB COTI e AT 05/05/2024 Version Number | 1.0
Date

Relation with other Modules
RIS WHRVIN PN [P -t P8 |

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

LalinYl Obgisally elatll 5L g dawlyddl Bkl Lol

Module Objectives
Gy Boladl LBl

Yacsh yaall Calaa ¥ ( agdl) 548 yeall- |
3 _abaall Do) ) glail g (31 jad) g3 i Gy 5 4l yaa -1
ol (G )seandl s Sl gage (A bl alaill dayla agd -2
Ganal) G plda L)) ) A8y Lo laia V) AalaB 5 o) ol jal) dale &) 3 -3
AeSa duda A 4Tl K calitay cunl Ll aca 23L)
obal 3 ASLadl Jaw 55l el il Jas 555 Al Lliad agh &l s a2 -4
ikl gall — alall
)oialls dalal) 45 jleall Calaa Y (& suia sall Laladl il jleall -
e Ayl & M dd\.ﬂ\j L,L,obﬂb Ua gl Q\)\.@.AJ el QL] — <
.l L) ) galh il jlea cadUall luii 2 — o
Lol A5 Aol ISy Il e a5 B 5 (5 g 50 D jlga U luiS) 3 — o
S G e -z
el ohlge -1z
0o Bde WML dushyd UM (e el 219l (§ el (&)l ilayaal) oo gl whlge -27
SNl
b il elal) dduiuedl Oluhdlly il wblge -3z
(ot gl g Canda i) 4G dalaiall (5 LAY il leal) ) A siiall 5 dalall i jlgall -
GBS Jandl e 3538l 270
Agsthall ) Giindd Jan) 5y 58 g Jelitl -2
Balall Cla yiay A8Mall I3 Gile gaia gal) Gand (g 50 (a ymy pldll e 5 50l -3
ASall aUail) Sl (ala Al 3 ol (Y oalad) Jalaill &) jlew LuiS) -4

Module Learning
Outcomes

Balel) @ladl Ol 3o
dws)y )

Bl J il il el cibal_ianll cadgull de gl (a3 sia Ay amlial Coje]
Agaally drwlead! gisnll dadl iy 2

Bl 5> (as Lad OLudYl By gl Blgall § el Lo ol ,S31.3

AR T Lia¥) 5 LBy 3 siall 15 e Jaitly oS5 4,

O] 38 (et Lad Gllaa (e 30 2005 alad (B 2l ) gl & els Lo (f8U5,

B il ol ailliad aal 22a6,

onll Bardasl) Asa)) 19531 0l (o o Aubolyiasll £lgil z I8,

Anlany) alail) o) gl = il ae 2220,

s 3 sl Lo 339 Byl gleadl pUaHI olanas 30 (pand iy 201 Aaldd udogll 51 8510,
2005 ¢le

2005 Hgiwd 339 Blyall (golewd! pUadl 3 doduaiad) A gall (S gudl HUbYI 22211,
A ) A gl jUal 8l 5l Galae cilaliatial) e HIS512,

.2005 plad (A all ) sivall 385 4y ) sgandl Guid ) i) a0 (286,13

Indicative Contents
dyolinyYI wlgisead|

ol L LB 5 simall el
Lu)B Blyadd gl Hghatlly () ga0lly Sholl pUasll o g9

lyrly Lodlasoly Lgad lanyas c5ygem)l pllasy (Sholl pUasdl Gy (Sonll pllas Cisyas Joliiy
SYL Do JoY dalladl pmdl day o0 «Blall Sl pelatll @3 ¢Blyall Ags upwls
355 o5 3l g (@Sl J) B Cadl Q5> Jgaog 03 09 cdySauadl MEYNg Ol 5illy
(el 5) sy 936819 Sl dugylony dabudl Jaucais

Sl 3ol Gl Qi s

s Bl 3 Cimel) 58 unsls @3 (p09 1946 dius bygas (3 Crdl i (sl )6 Jgli
(otelw) L1952

P‘jb’-‘J‘ﬁ C)SL@J&)’\

dasyzd 3 e S (Sgamall e DL Candl Uy plas OBLEHI (e )y gam JKI Joli
S plicly plbliad duwylas (po duwlbend! QI3 2oy S9! Caaidlly JWaiVlg Juzrodl
.(CJL;L.u 3) .Q:u;b)w\ OR

G e Je o3>




Jlgxdl Joll 2o 5B @ S Cadl Oy pla lguyle éJ‘ OBlgsYly @yl Jolihs
Lgs il 939 1988-1980 Slgivs Gladd dslpVl ddlall Q! Jie dxallally sVl

(el 4) . I o] JLitly e o8 s 1990 dis oSl

Learning and Teaching Strategies

edailly @ladl Ol Al
JL\M "\jcﬂbz\AM\B)&M\ 1
Strategies Andlal delsll 2
Sl ol 3
(Sss) s e Bl e 4
REPEN | PRNCNS )
Cdsall AS LA 6
Student Workload (SWL)
Lcj..u.u\ Vol S g g.,JUa.U g_S‘”bJJ| L}A}J\
Structured SWL (h/sem) 23 Structured SWL (h/w) 5
i)l I3 CIlal) elasiedl (guhull Josxdl e gl Ul @atiall bl Josell

Unstructured SWL (h/sem) 17 Unstructured SWL (h/w) 1

)l I3 LIl elaiadl e (quhdl Joxl Lo gl Ul @laiiall e gyl Jodl

Total SWL (h/sem)

Jadll I Il (SSI1 gubydl Jasell >0
Module Evaluation
duwlyd! 3oL s
. . Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 | LO#3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO#1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)




Delivery Plan (Weekly Syllabus)

Sl (£ 50l zlgiall
Material Covered
Week 1 L Gl e ol g i e jeaida 330
Week 2 Sluall (B (s seanl) agall 5 SLall agall
Week 3 Gl 8 Aaladl by jall s (5 saall Cuaall o ja AU Sl
Week 4 Sl aaiaall 8 i) aUail) LS sla
Week 5 0120V Al 4 jlae 8 (31 al) b A0EY) Als )
Week 6 Con3l ol a3l jal) b el oUail Llanins) ) e Lain ¥ 5 dpusdtll il
Week 7 Gl & andl i allai sge 3 A all 5 )
Week 8 Sloall (& ) i Ui age A adinall 3 Sue g 2Dle ) A8l
Week 9 Glall (8l s plai age A IS g Al e g pall g aadll i
Week 10 B b Sl Cm i g 5 T el 3 pael s Y Ciiad
Week 11 Blal G ol (ol e gl el Al e
Week 12 Sloall (A Sl o Uit age A diclaall il g a
Week 13 Sluall (8 Caadl o Gl dge 8 JWY) Ay e
Week 14 Sloall (8 ) s Ul dge 8 Aauda A Caal A 2
Week 15 Gl 8 2L Carall 3 allii age 8 i) e Ul oy AU g (g jeaindl il
Delivery Plan (Weekly Lab. Syllabus)
el g,f-w)” Gl.g.bd\
Material Covered y
DL
Week 1 Lab 1:
Week 2 Lab 2:
Week 3 Lab 3:
Week 4 Lab 4:
Learning and Teaching Resources
oyl (““L*:JU&L’QA
Text Available in the Library?
Required Texts 33‘); 13 0 &) sean [ 3 (8 S Cand) o Pl zlea 1 Yes
Aagiall y Jaadilly cludall 55 el Caadly ) aadl




2023, 32 Yes

Cn pln Al el il |5 sina (galellne 5 jeals Gl -2
okl Wil Gl Al S e (Rele dadia) Glall 8 Caad

2023212z,
Yes
Recommended o3l sl gl ulaead doladl BLYI 2005 plad @511 3lyall Hgawadl .1
Texts .2006
Yes

https://www.google.com

Websites
lurl?sa=t&source=web&rct=j&opi=89978449&url=https://www.youtube.
Grading Scheme
C)\:{)JJ\ Lo

Group Grade el Marks % | Definition

A - Excellent Sl 90-100 Outstanding Performance

B - Very Good [SESNVES 80-89 Above average with some errors
Success Group -
(50 - 100) C- Goc?d NVES 70-79 Sqund wo.rk Wlth. notable errqrs

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

E - Sufficient Jgstn 50 - 59 Work meets minimum criteria
Fail Group FX - Fail (Adlaodl wd) )y | (45-49) More work required but credit awarded
(0-49) F — Fail ) (0-44) Considerable amount of work required

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



https://www.google.com/

MODULE DESCRIPTION FORM

Module Information
Lwoyd) B3ledl o glas

Module Title Calculas Module Delivery
Module Type X Theory

O Lecture
Module Code O Lab
ECTS Credits X Tutorlal

O Practical
SWL (hr/sem) O Seminar
Module Level 1 Semester of Delivery 1
Administering Department Type Dept. Code College Type College Code
Module Leader Zinah Falih Salih e-mail Zn_f2020@uomosul.edu.iq
Module Leader’s Acad. Title LECTURER Module Leader’s Qualification M.Sc.
Module Tutor e-mail
Peer Reviewer Name Name e-mail E-mail

Scientific Committee Approval

Date Version Number 1.0
Relation with other Modules
31 Ayl Sl gall o A8
Prerequisite module N/A Semester
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents

Lol Sbgizally elall g5l5 9 dushylll 85k Sl

Module Objectives
Gyl Boladl L3l

1- Giving an introduction to different types of functions and their basic
concepts so that the student can develop the basic concepts in calculus,
such as limits, continuity, derivatives, and integrals.

2- The student learns how to solve mathematical problems by applying
the laws given to him

3- Practical examples and several problems are taken that the student
stopped solving during the middle school stage.

4- Developing the concept of differentiation, new methods of derivation,
and studying many types of functions and their behavior.

5- The student learns about other types of functions that he did not
discuss in the preparatory stage, such as hyperbolic trigonometric
functions and methods of deriving them.

6- Developing the student’s concept of integration.

7-  The student learns how to solve mathematical problems by applying
the laws given to him

8- Practical examples and several problems were taken, which the student
had stopped solving in the middle school stage.

9-Developing the concept of integration and finding different ways to

integrate complex functions that are difficult to integrate using the usual

methods.

Module Learning
Outcomes

alel) @ladl Ol 3o
ERNIN

1. study the functions and the domain .

2. evaluation the range of functions and their drawing.

3. A study of the limits.

4. A continuity study.

5. Derivability.

6. A study of the derivation of the transcendental exponential ,trigonometric and
natural logarithm functions.

7. By studying integrations, student can enhance your knowledge of functions,
limits, derivatives, and the relationship between them.

8. Mastery of Integration Techniques: Integration involves various methods
and techniques such as integration by parts and partial fractions, Studying
integrations allows you to become proficient in these techniques, enabling the
student to handle different types of integrals effectively.

9. Mastery of Integration Techniques: Integration involves various methods
and techniques such as substitution, integration by parts, partial fractions, and
trigonometric substitutions. Studying integrations allows you to become
proficient in these techniques, enabling the student to handle different types
of integrals effectively.




Indicative Contents — . .
Indicative content includes the following.
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Learning and Teaching Strategies
ﬁ{.laﬂb ﬁ.l,.zj\ Ol Al
The main strategy that will be adopted in the delivery of this unit is to encourage
students to participate in the exercises, while improving and expanding their critical
thinking skills at the same time. This will be achieved through classes and interactive
tutorials and by looking at the types of simple experiments that include some
Strategies sampling activities that are of interest to the students.
Mathematics, including calculus, requires practice to reinforce understanding and
develop problem-solving skills. Work through a variety of problems, both from your
textbook and supplementary resources. Start with simple problems and gradually
increase the difficulty level.
Student Workload (SWL)
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Module Evaluation

Time/Number | Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 2 10% (10) 3and 10 | LO#1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 | LO#3, #4 and #6, #7
assessment Projects / Lab. 1 Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 9 LO #1 - #7
assessment Final Exam 3hr 60% (60) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Sl (£9dl zlgial
Material Covered
Week 1 | definition of the function and Finding Domain and Range of the functions with different
techniques.
Week2 | Limit+ Limits Involving Infinity+ Continuity.
Week 3 | Derived using definition and laws of derivation with examples.
Week4 | Trigonometric functions and their Derivatives.
Week5 | Graphing trigonometric functions.
Week 6 | Exponential functions and their Derivatives.
Week 7 | | ogarithmic functions and their Derivatives.
Week8 | |nverse trigonometric functions and their Derivatives.
Week 9 Hyperbolic functions.
Week 10 | Integration of trigonometric functions.
Week 11 | Integration of exponential functions of base e and base a.
Week 12 | Integration of natural logarithm functions.
Week 13 | Integration methods+ Integration by part.
Week 14 | |ntegration of the functions sin™(x)and cos™(x).
Week 15 | Integration of the functions tan™(x)and cot™(x) and Integration of the functions
sec™(x)and csc™(x).




Delivery Plan (Weekly Lab. Syllabus) N/A
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Material Covered

Week 1

Learning and Teaching Resources
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Text Available in the Library?
Jal&ill 5 Jumlaill s 1982/ V) eoal Juye ol -1 Yes
[ Al g c
) 2- George B. Thomas, Jr. Massachusetts yes
Required Texts  INSTRUCTOR'S SOLUTIONS MANUAL SINGLE VARIABLE *
3-Calculus 11th Thomas Yes
el Jbll se daals 5 Aigas das gl 2 -1 ves
Fenar i arae Bastiall daadl QUESH 1Y Jg¥) el Jalilly Jealal)
Texts 2- ROBERT T. SMITH, ROLAND B. MINTON, *’ Calculus No
Fourth Edition” 2012
Websites https:// www.wolframalpha.com .
Grading Scheme
Oyl Jalaso
Group Grade yoaill Marks % | Definition
A - Excellent Sl 90-100 Outstanding Performance
B - Very Good e e 80 -89 Above average with some errors
Success Group -
(50 - 100) C-Good BVES 70-79 Sound work with notable errors
D - Satisfactory Jowgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jguitn 50-59 Work meets minimum criteria
Fail Group FX - Fail (A laadl 8) cnly | (45-49) More work required but credit awarded
(0-49) F — Fail sl (0-44) Considerable amount of work required



http://www.wolframalpha.com/

MODULE DESCRIPTION FORM
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Module Information
Gyl Bale)l loglae

daslyadl B3La) Olgis Al S i ga Julas Module Delivery
duwlyll B3ledl £45 Core Slas
8olall 598 NRE2309 8 polxe
ECTS pladl wluss . s
Q09!
cles
SWL (hr/sem) 175 [ feles
O 4wy dal>
Bolall (S g UGl bl Juadd o3 3
eand]] Byl BSc-NRE Al Type College Code
Bolall yuyde dilows qou pludl e-mail ibtisamyahya@uomosul.edu.iqg
8alaJ! uo).).oj gol.ﬁ\ g.f.&m IR 3alaJ! w)Jqu Q”bJJ' M\ P hD.
ol ezl dhle goms oLkl il | ibtisamyahya@ Ledu
Loyl & (o plud e-mai ibtisamyahya@uomosul.edu.iq
Peer Reviewer Name e-mail
dxadal Lmelll
01/02/2024 Il o3y 1.0
45| gl o)

Relation with other Modules

53! dewalyll 59l g0 3|

Al Ooldlazell 5u>g

NETTD) @bl il

Sl oldlaial 8u>9

drg Y bl Juadd!
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Module Aims, Learning Outcomes and Indicative Contents
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Module Objectives
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Module Learning
Outcomes
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Learning and Teaching Strategies
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Student Workload (SWL)
L ganl 10 J gun IUall gyl Joell

Structured SWL (h/sem) 88 Structured SWL (h/w) 4
it I el elaiall (guhyldl Jo| Lee gl Ual) latiall gyl Ja!

Unstructured SWL (h/sem) 87 Unstructured SWL (h/w) 6
dradll I CIlall elasiall & (gl Joell L gl el plaiiall s gyl Jonll

Total SWL (h/sem)
duadd! M CIlall (SSI1 gyl Jasel

175

Module Evaluation

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

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

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




Delivery Plan (Weekly Syllabus)

Sl (£ g 7l
8laiell 3lgall
Week 1 S Slli>g dasld (Lo ¢ SIS, colusgll alas
Week 2 Cylially leadl 5Ll dlall I3 easlanlly Lgelgily g3 oo 1asl g1 519l
Week 3 Jlod! e gzl yaban ¢ Il j5les ¢ ,Slgll Juloxs
Week 4 RVESIREPU-PLINPHC
Week 5 Jlodl Jayy solic Jols
Week 6 el panie Bacld
Week 7 Sl J>
Week 8 daglially S a9l ol gall poliall
Week 9 ALy Ll B nS O3 cjlgrall Slgull
Week 10 QLS L e Buel
Week 11 Slwadl J>
Week 12 Dbl Juddl £
Week 13 aSadl Judes
Week 14 CR I WEST]
Week 15 CSIAN &,k
Week 16 3lg Olxia]
Delivery Plan (Weekly Lab. Syllabus)
DRl e ) gl
Week 1 ad ol
Week2 685 sl e e gidll Ly
ek iy 08 g
Heeks FEPNIPSL R
ek N S
Week 6 Chadi Ay, dy s
Week 7

Learning and Teaching Resources
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Text Available in the Library?

1- Introduction circuit analysis, Tenth edition

2- Electronic Circuits: Fundamentals and Application. 2"
Required Texts edition. Michael TOOtey, BA No
3- Fundamentals of Electric Circuits: Firth Edition. Charles

K. Alexander & Matthew N. O. Sadiku

Recommended 1. ATextbook of Electrical Technology, Theraja. Vol. 2
Texts 2. ELECTRICAL CIRCUIT ANALYSIS. 2" edition, No
MAHADEVAN, K. «CHITRA, C.
Websites None
Grading Scheme
Oyl alaso
Group Grade _pasd Marks % Definition
A - Excellent Sl 90- 100 Outstanding Performance
B - Very Good [SENVES 80-89 Above average with some errors
Success Group X
(50 - 100) C- Gogd SVES 70-79 Sqund wo'rk Wlth' notable errgrs
D - Satisfactory lawgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgstn 50-59 Work meets minimum criteria
Fail Group FX - Fall (A=)l W8) )y | (45-49) More work required but credit awarded
(0-49) F — Fail sy (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
Lwoyd) B3ledl o glas

Jasdl Gl a2
Module Title R Module Delivery
Crimes of the defunct Baath Party
Module Type S Theory
Module Code UMSCRE245281 Ol Lecture
ClLab
ECTS Credits 2.00 O Tutorial
O Practical
SWL (hr/sem) 50 O Seminar
Module Level 1 Semester of Delivery 1
Administering Department Type Dept. Code College Type College Code
Module Leader Salah Avdo Ali e-mail Salahavdo2@uomosul.edu.iq
Module Leader’s Acad. Title Assistant Teacher Module Leader’s Qualification M.A.
Module Tutor e-mail
Peer Reviewer Name Assist Prof. Dr. Lamya e-mail lamyasarsam@uomosul.edu.iq
Adnan Sarsam

Scientific Committee Approval

Date 05/05/2024 Version Number 1.0
Relation with other Modules
31 duolyd] Sl gall o A8l
Prerequisite module Semester
Co-requisites module Semester
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Module Aims, Learning Outcomes and Indicative Contents
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Module Objectives
dulyl Baladl Colual
&I Bl @al LUS @
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R
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A- Knowledge and understanding (cognitive objectives)

1- Knowing the history of the founding of the State of Irag and contemporary political
developments.

2- Understanding the nature of the political system during the monarchy and
republican eras in Iraq.

3- Understanding the nature of the political, economic, social and cultural crimes
committed by the defunct Baath Party regime against the people of all components
during its era of rule.

4- Supporting the skills of understanding political issues, and enhancing interactive
education methods to enhance ways of participating in public affairs - citizenship -.
B - Subject-specific skills (course-specific skills objectives)

B1 - The student acquires the skills of negotiation, communication, and exchanging
opinions with others.

B2 - The student acquires the skills of constructive, purposeful dialogue.

B3 - The student acquires the skills to confront any situation and express his opinion
with courage and self-confidence.

C- Thinking skills

C1- Analytical skills.

C2- Skills for employing the vocabulary you have learned in practice by studying
specific real-life problems.

C3- Forecasting skills and future studies of democratic systems.

D - General and transferable skills (other skills related to employability and personal
development).

D1- The ability to work as a team.

D2- Interaction with the work team to achieve the required skills.

D3- The ability to make a theoretical presentation of some topics related to the
subject’s vocabulary.

D4- Acquiring the skills of scientific analysis of any political phenomenon related to
violations of the ruling regime.

Module Learning
Outcomes
RNUPN PR RUIESC S
dws)y )
9 Ol yzall el HUS @
ok G elall S 9 3
04 (§ Lyl doldseil
sl S0 e 8Ll
Bola)l zlgie Lass sl
oo Ja&5Y 0l a9 Sy
ddall AU o Wl ypall
06 Ol Juady 9 Ol i
Ayl gl sy 055

1 .Define the following concepts: human rights, the International Charter, democracy,
democratization, and democratic transformation.

2 .Explain the importance of political and civil rights.

3 .Mention the most important provisions of international human rights conventions
regarding the right to life.

4 Talk briefly about the types of economic, social and cultural rights.

5 .Discuss the guarantees contained in the Iragi Constitution of 2005 regarding human
rights .

6 .Identify the most important characteristics of a democratic system

8 .Explain the types of democracy, then explain the most important types that are
applicable in practice.

9 .Enumerate and explain the types of electoral systems.

10 .Discuss the functional framework of the legislative authority within the institutions
of the Iraqgi political system according to what was stated in the 2005 Constitution.

11 .Determine the structural framework of the executive institution in the Iraqi
political system according to the 2005 Constitution.

12 .He talked about the powers of the House of Representatives within the framework
of the legislative institution.

13 .Discuss the conditions for electing the President of the Republic according to the
Iragi Constitution of 2005.

Indicative Contents

Instructional content includes the following.
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The concept of the monarchy and republican system and the political
development of Iraq historically

The definition of the system of government and the definition of the monarchy
and the republican system deal, linguistically, terminologically and
procedurally, with the establishment of the State of Iraq, then the historical
development of Iraq, after the First World War through the events, revolutions
and military coups, and then the arrival of the defunct Baath Party to power,
and what emerged from the concentration and consolidation of power. And the

8,88 S practice of tyranny and dictatorship. (5 hours)
Establishment of the Arab Socialist Research Party
It deals with the history of the founding of the Baath Party in Syria in 1946 and
then the establishment of a branch of the party in Irag in 1952. (Two hours).
Violations and crimes
It deals with forms and images of the defunct Baath Party regime’s violations
at the internal level, including committing the crimes of Dujail, Anfal,
chemical bombing, preventing political parties from carrying out their
activities, and executing many opponents. (3 hours).
Crimes at the external level
It deals with the crimes and violations committed by the defunct Baath Party
regime in its relations with neighboring, regional and global countries, such as
the eight-year Iran-lraq war from 1980-1988, the invasion and occupation of
the State of Kuwait in 1990, as well as the imprisonment and assassination of
foreign politicians. (4 hours).
Learning and Teaching Strategies
el @l Ol Al
Strategies 1. The lecture is accompanied by an explanation and
analysis.
pasde LS o 2. Discussion panel.

) At ) daadd) i)
038 2383 8 L Ay

3. Reports and research.
4. Presentation of the material via PowerPoint slides.

salal 5. Questions and answers.
6. Class participation.
Student Workload (SWL)
LCW\ Yol O g Jlal L"S‘“b"’u‘ Joxd

Structured SWL (h/sem) 3 Structured SWL (h/w) 1
draddl I Il elasiall (guhydl Josel b gueanl Ul elaiiall gyl Josnll

Unstructured SWL (h/sem) 18 Unstructured SWL (h/w) 1
draddl IS Il elaiall e ool Jodl b gueanl Ul elatiall e (gulyll Jomnll

Total SWL (h/sem)
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Module Evaluation

. ) Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome
Quizzes 2 10% (10) 5and 10 | LO#1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 | LO#3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
Sl (£ gaudl gl

Material Covered

Week1 | A prief overview of the founding and goals of the defunct Baath Party

Week2 | The royal era and the republican era in Irag

Week 3 | The Baath Party regime’s violations of public rights and freedoms in Iraq

Week4 | The impact of the Baathist regime’s behavior on Iragi society

WeekS | The impact of the transitional phase in Iraq on combating authoritarian politics

Week 6 | The psychological and social mechanisms used by the Baathist regime in Iraq against the
people

Week 7 Religion and the state during the era of the Baath Party regime in Iraq

Week s | Culture, media, and the militarization of society during the era of the Baath Party regime in

Week 9 !I'rﬁg impact of repression and wars on the environment and population during the era of the
Baath Party regime in Iraq

Week 10 Draining of the marshes and forced migration during the era of the Baath Party regime in Iraq

Week 11 | Destruction of the agricultural and animal environment during the era of the Baath Party
regime in Irag

Week 12| The crime of mass graves during the era of the Baath Party regime in Irag

Week 13 | The Anfal crime during the era of the Baath Party regime in Iraq

Week 14 | The crime of bombing the city of Halabja during the era of the Baath Party regime in Iraq

Week 15 | Racial and sectarian discrimination among the people during the era of the defunct Baath

Party regime in lraq




Delivery Plan (Weekly Lab. Syllabus)

Material Covered Y

S

Week 1 Lab 1:

Week 2 Lab 2;

Week 3 Lab 3:

Week 4 Lab 4:

Learning and Teaching Resources
w)w\j PJ;’JJ‘_)JL@.A

Required Texts

Text Available in the Library?
80005 1310 A sean [ BIall (8 S Gl Ca Bl s mleia 1 Yes
Aaglidly laadilly clad pall 8 il adall Gaadlly el addadl)
2023, 222
Yes

Cn pln Al el il |5 sina (galgllne 5 jeals Gl -2
okl Wil Gl oAl S e (Rele dadia) Glall i Cuad

2023215,
Yes
Recommended el eslyyoll ulaxal doladl &LYI 2005 plad @Sl 3hall ygiwddl 1
Texts .2006
Yes
) https://www.google.com
Websites
lurl?sa=t&source=web&rct=j&opi=89978449&url=https://www.youtube.
Grading Scheme
ijﬂ\ Lo
Group Grade oall Marks % | Definition
A - Excellent Sl 90-100 Outstanding Performance
B - Very Good [SESNVES 80 -89 Above average with some errors
Success Group -
(50 - 100) C- Gogd NVES 70-79 Soynd work Wlth. notable errgrs
D - Satisfactory lawgie 60 - 69 Fair but with major shortcomings
E - Sufficient Jgstn 50 - 59 Work meets minimum criteria
Fail Group FX - Fail (Adlandl Wd) )y | (45-49) More work required but credit awarded
(0-49) F - Fail sy (0-44) Considerable amount of work required



https://www.google.com/

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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Student Workload (SWL)
le guael V0 J Qguuma CIUall (bl Jozell
Structured SWL (h/sem) 108 Structured SWL (h/w) -
M)l I el elasiall (gulyldl Jos| bee gl Ual) latiall gyl Ja!
Unstructured SWL (h/sem) 9 Unstructured SWL (h/w) 6
el U3 LIl elaiadl e (gwhdl Josdl L gl JUal) plaiiall s (gulydl Josnll

Total SWL (h/sem)
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Module Evaluation

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




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

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

Delivery Plan (Weekly Syllabus)
Gl £ o) zlgrall

Material Covered

Week 1 8yl duyaig Al (5o leall AL Sl ol gl pllas
Week 2 Sl eslypgSU1 163 eolgall 165t
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Week 4 a5, oSl dsUall
Week 5 45L,eSU) ddkero g3llg draglial ¢(pol O98) Aunglially dogliel!
Week 6 (b liiag 5481 ol cdunlolisn g ygSJlg daulo ikl
Week 7 (o lian g gSI1 o) lahb (g3l
Week 8 (Sl ©hLS ¢ gubolineg 148l o) 1 0931
Week 9 dalgll CalyLed!
Week 10 43L,gS Jg=all
Week 11 45L,gSJ1 Jg=all
Week 12 a5l Ol gall
Week 13 duazd! A g0l 33,39 () el gl T caglined! Lt
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Delivery Plan (Weekly Lab. Syllabus)
ol (= sy G\.@_Ld\
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Week 2 Sl by gSI1:2 Jomo
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Week 4 W E. M. F. Wi 14 Jase




Week 5

450,eS)l @Y gl 15 Jans

Week 6

A5U S Y gmall 86laS 16 Joro

Learning and Teaching Resources
wf)Aﬂ\j M\JJW

Text Available in the Library?
1- Fundamentals of Electric Circuits , Charles K. Alexander |
] Matthew n. o. Sadiku. FiFth Edition
Required Texts 2- Fundamental Electrical and Electronic Principles |, No
Christopher R Robertson, Third Edition
1. ELECTRICAL FUNDAMENTALS COMPETENCY, Industry
Recommended Training Authority of BC. LibreTexts ™
Texts 2. Basic.PrivncipIes of_EIectricity, by Prpf. Dr. Qsmgn No
SEVAIOGLU Electrical and Electronics Engineering
Department.
Websites None
Grading Scheme
Oyl alasxo
Group Grade el Marks % | Definition
A - Excellent Sl 90- 100 Outstanding Performance
B - Very Good [SENVES 80-89 Above average with some errors
Success Group -
(50 - 100) C- Gogd SVE 70-79 Soynd WO!’k Wlth notable errgrs
D - Satisfactory lawgie 60 - 69 Fair but with major shortcomings
E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aol W8) cwly | (45-49) More work required but credit awarded
(0-49) F - Fall 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

Module Information
Loy ) B3Ledl Lo glas

Module Title Environmental Pollution Module Delivery
Module Type Core K Theory
X Lect
Module Code NRE11004 ecture
O Lab
ECTS Credits 6 v Tutorial
O Practical
SWL (hr/sem) 150 X Seminar
Module Level UGI Semester of Delivery 1
Administering Department Type Dept. Code College Type College Code
Module Leader Hamid Abdulla Saleh e-mail hamid.abdulla@uomosul.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification Ph.D.
Module Tutor None e-mail E-mail
Peer Reviewer Name None e-mail E-mail
SEISBEl M ES AL 01/06/2023 Version Number | 1.0
Date
Relation with other Modules
Lsp‘)’\ duwolyddl sl gl &o d8Mall
Prerequisite module None Semester
Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents
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Module Objectives
Gyl Boladl Colua

Here are some basic objectives for a calculus course:

1. Develop an understanding of the causes, effects, and prevention of environmental
pollution.

2. Explore the different types of environmental pollution, including air pollution,
water pollution, soil pollution, and noise pollution.

3. Understand the impact of pollution on human health, ecosystems, and the
environment as a whole.

4. Learn about the laws and regulations related to environmental pollution and their
implementation.

5. Understand the role of technology and innovation in preventing and mitigating
environmental pollution.

6. Develop critical thinking skills to evaluate and analyze environmental pollution
problems and propose solutions.

7. Foster a sense of responsibility and commitment to environmental sustainability
and protection.

8. Develop communication and collaboration skills to work effectively with others to
address environmental pollution issues.

Module Learning
Outcomes

Balal) @latl oy
LW

1. Identify the different types of environmental pollution, their sources, and their
effects on human health and the environment.

2. Understand the scientific concepts, principles, and theories related to
environmental pollution.

3. Analyze and evaluate environmental pollution problems using critical thinking skills
and scientific methods.

4. Develop strategies and solutions to prevent and mitigate environmental pollution.
5. Evaluate the effectiveness of current environmental policies and regulations
related to pollution control and propose improvements.

6. Understand the role of technology and innovation in preventing and mitigating
environmental pollution.

7. Develop communication and collaboration skills to work effectively with others to
address environmental pollution issues.

8. Understand the ethical and social implications of environmental pollution and the
importance of environmental sustainability.

9. Apply knowledge and skills gained in the course to real-world environmental
pollution problems.

10. Foster a sense of responsibility and commitment to environmental protection and
sustainability.

Indicative Contents
dyoliny Y ©bgisead!

Indicative content includes the following.

Principal layers of atmosphere, Earth atmosphere layers specification ,Pollution
definition, Pollutants, Point and nonpoint source pollution, Balance of nature,
Pollution sources effects, Air pollution, Principal stationary pollution sources, world's
population, Aerosol Atmospheric particulate matter.

Subtypes of atmospheric particle matter include, Black carbon, Effects of particle




matter on health, Size, shape and solubility matter, Health problems, Smog

What Is Smog, Summer smog, Winter smog, How Can | Protect Myself from Smog.
Ozone, What is a temperature inversion, Global warming, Non-greenhouse gases,
Two theory about Global Warming, -Is Global Warming Real, Global Warming isn’t
Real, Important consideration for dealing with air pollution, Pollutant dilution by
chimney, Construction of chimneys, Chimney draught or draft, contamination of the
soil(soil pollution).

Water pollution, Classification of water pollution, Groundwater pollution, Common
sources of water pollution, Organic, inorganic and macroscopic water contaminants,
Thermal pollution of water, Measurement of water pollutants, Pollution control
devices(strategies), Pollution with Oil spill, Sources and rate of oil spill occurrence,
Effects of oil spill on the environmental, United Nations Climate Change conference,
The Kyoto Protocol, Doha Amendment, The Paris Agreement, How are countries
supporting one another?

Learning and Teaching Strategies

adally @l b ol

Lectures: used to introduce and explain key concepts related to nuclear
energy and electricity generation from reactors.

Interactive discussions: used to engage students in critical thinking and
problem-solving related to nuclear energy through group discussions,
debates, case studies, and simulations.

Strategies Multimedia resources: used to enhance student engagement and
understanding of complex concepts related to nuclear energy through
videos, animations, and simulations.

Assessment and feedback: used to measure student learning and provide

feedback on their progress through quizzes, exams, and projects.

Student Workload (SWL)
le guusl VO J O g0 JUal L"S""‘J"U‘ gres]
Structured SWL (h/sem) -8 Structured SWL (h/w) 4
daddl IS Il elasiall (guhyldl Josdl L gl JUal) olatiall gyl ol
Unstructured SWL (h/sem) 29 Unstructured SWL (h/w) 6
el U35 Il elaiiedl e (qwhydl Josdl L gl JUal platiall p& (gulyll Josnll
Total SWL (h/sem)
150

il I3l IUall 81 gyl Joll

Module Evaluation




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

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

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

Delivery Plan (Weekly Syllabus)
Glaidl (£ 50l zlgiall

Material Covered

Week 1

Principal layers of atmosphere, Earth atmosphere layers specification ,Pollution definition,

Pollutants.

Week?2

Point and nonpoint source pollution, Balance of nature, Pollution sources effects, Air pollution,

Principal stationary pollution sources.

Week 3

world's population, Aerosol Atmospheric particulate matter, Tutorial.

Week 4

Subtypes of atmospheric particle matter include, Black carbon, Effects of particle matter on health,

Size, shape and solubility matter.

Week 5

Health problems, Smog

What Is Smog, Summer smog, Winter smog, How Can | Protect Myself from Smog.

Week 6

Ozone, What is a temperature inversion, Tutorial

Week 7

Mid Exam ,Global warming, greenhouse gases Non-greenhouse gases

Week 8

Two theory about Global Warming, -Is Global Warming Real, Global Warming isn’t Real,

Week 9

Important consideration for dealing with air pollution, Pollutant dilution by chimney, Construction

of chimneys,

Week 10

Chimney draught or draft, contamination of the soil(soil pollution), Tutorial

Week 11

Water pollution, Classification of water pollution, Groundwater pollution, Common sources of

water pollution, Organic, inorganic and macroscopic water contaminants.

Week 12

Thermal pollution of water, , Pollution control devices(strategies), Pollution with Qil spill, Sources

and rate of oil spill occurrence, Effects of oil spill on the environmental.

Week 13

United Nations Climate Change conference, The Kyoto Protocol, Doha Amendment, The Paris

Agreement, How are countries supporting one another? , Tutorial .




Week 14 | Presentation of scientific videos of the material with collective participation.
Week 15 | Presentation of scientific videos of the material with collective participation.
Week 16 | Final Exam
Learning and Teaching Resources
u&’)*ﬂ‘ﬁ ‘o.laﬂ‘)sl.‘,m
Text Available in the Library?
1. "Pollution — Definition from the Merriam-Webster
Online Dictionary”. Merriam-webster.com. 2010-08-
13. Retrieved 2010-08-26.
Required Texts 2. Carrington, Damian (October 20, 2017). "Global No
pollution kills 9m a year and threatens 'survival of
human societies™. The Guardian. Retrieved October
20, 2017
1. Patrick Allitt, A Climate of Crisis: America in the Age of
Environmentalism (2014) p 206.
Recommended 2. Gabbatiss, Josh (July 18, 2018). "Meat and dairy No
Texts companies to surpass oil industry as world's biggest
polluters, report finds". The Independent. Retrieved
June 29, 2019.
Websites None
Grading Scheme
Oyl lalaso
Group Grade ol Marks % Definition
A - Excellent Sl 90- 100 Outstanding Performance
B - Very Good [SENVES 80-89 Above average with some errors
?éj(c):c_elsgoc);roup C - Good SVES 70-79 Sound work with notable errors
D - Satisfactory dasgie 60 - 69 Fair but with major shortcomings
E - Sufficient Jgstn 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aol W8) cwly | (45-49) More work required but credit awarded
(0-49) F — Fail el (0-44) Considerable amount of work required

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




MODULE DESCRIPTION FORM

Module Information
Loy ) B3Ledl Lo glas

Module Title Solar Cell Module Delivery
Module Type Core Theory

X Lecture
Module Code NRE36025 Lab
ECTS Credits 7 Tutorial

O Practical
SWL (hr/sem) 175 O Seminar
Module Level UGl Semester of Delivery 6
Administering Department BSc_NRE College
Module Leader Huda M. Muneer Abd Algader e-mail hu.muneer@uomosul.edu.igq

Module Leader’s Acad. Title

Lecture

Module Leader’s Qualification

PhD.

Module Tutor

Mohammed Mahmood

e-mail

@uomosul.edu.iq

Peer Reviewer Name

e-mail

Scientific Committee

Approval Date 08/05/2024 Version Number 1.0
Relation with other Modules
3 Ayl Sl gall po A8
Prerequisite module None Semester
Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents
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Module Objectives
Gyl 3aladl Colua]

1- Tointroduce solar energy as an alternative and sustainable energy source.

2- Tolearn about solar cell as a device that used to convert directly the sunlight
to electricity.

3- To perform different type of solar cell.

Module Learning
Outcomes

R VNUFNESURUIESE
dly !

Investigates the concepts of semiconductors materials.

Defines the physical property of solar cell.

To learn working principles of solar cells.

Distinguish between solar cell types.

Students will gain knowledge on how to calculate the parameters for solar
cell efficiency.

Evaluation the experimental results as required.

IS .

o

Indicative Contents
Aol Y wbgisall

Indicative content includes the following.

Part A — Theoretical lectures

The element semiconductors, those composed of single species of atoms, such as
silicon (Si) and germanium (Ge), can be found in Column IV, the atoms in a silicon
lattice is surrounded by four nearest neighbors. Each atom has four electrons in the
outer orbit, and each atom shares these valence electrons with its four neighbors.
This sharing of electrons is known as covalent bonding, when a semiconductor is
doped with impurities, the semiconductor becomes extrinsic and impurity energy
levels are introduced. Figure 5a shows schematically that a silicon atom is replaced
(or substituted) by an arsenic atom with five valence electrons. The arsenic atom
forms covalent bonds with its four neighboring silicon atoms. The arsenic atom is
called a donor and the silicon becomes n-type because of the addition of the negative
charge carrier. [10 hrs]

The transport of carriers under the influence of an applied electric field produces a
current called the drift current, the carriers tend to move from a region of high
concentration to a region of low concentration. This current component is called the
diffusion current. To understand the diffusion process, let us assume an electron
density that varies in the x-direction, the process of introducing excess carriers is
called carrier injection, most semiconductor devices operate by the creation of
charge carriers in excess of the thermal equilibrium values. We can introduce excess
carriers by optical excitation or forward-biasing- a p-n junction. [8 hrs]

The Sun is the star at the center of the Solar System. It is like a ball of hot plasma,
heated by nuclear fusion reactions in its core, radiating the energy mainly as visible
light, ultraviolet light, and infrared radiation. It is the most important source of
energy for life on Earth. Its diameter is about 1.39 million kilometers; Latitude is the
geographical coordinate that specifies the north-south position of a point on the
Earth’s surface. Line of constant latitude run east-west and are measured in degrees.
[10 hrs]

p-n junctions are formed by joining n-type and p-type semiconductor
materials that are uniformly doped and physically separated before the
junction formed, while p-type material contains a large concentration of holes
with few electrons, the opposite is true for n-type material [8 hrs]

When electron hole pairs are created in the depletion region, they are

separated by the built-in electric field. Hence, the potential difference is




limited by the built-in voltage. On the other hand, only photons with energies
larger than the band gap are absorbed in a semiconductor, and hence the
light-generated current decreases with the increase in the energy gap due to
the limited solar spectrum [3 hrs]

Part B — Practical labs

Deals with semiconductor materials as well as measuring some parameters such as
conductivity and resistivity. [18 hrs]
Determining the electrical and optical properties of p-n junction as solar cell,

description of |-V characteristics curve, series and shunt resistance, current, voltage,
fill factor maximum power point . [18 hrs ]

Learning and Teaching Strategies

oty @latll ilamsi el

Expanding students' perceptions about this science where students can develop a
complete project if they were immersed in the industry.

Strategies In addition to that the student can distinguishing the types of solar cells through
observations of the properties and internal structures and their diagnosis. This will be
achieved through lectures, labs, and interactive tutorials .
Student Workload (SWL)
LCj,.«.w| Vol O gm0 Jlal LS‘*’b"U‘ Jo=d
Structured SWL (h/sem) 93 Structured SWL (h/w) .
)l I CIUall @latindl (gwhyldl ol e gl lal laziall gl Jasxll
Unstructured SWL (h/sem) 87 Unstructured SWL (h/w) 4
el 3 LIl elaziedl e (gwhudl Josdl bee gl JUal) platiall pe byl Josell

Total SWL (h/sem)

duadl g3l CJUall S gyl Jan| 175
Module Evaluation
duoly ] Bolad| ounss
) ) Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome

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

Report 1 10% (10) 13 LO #2, #3 and #5




Summative Midterm Exam 2hr 10% (10) 7 LO#1-#5
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
S il Lf’}-"‘*’y‘ CL@.:‘.AJ‘
Material Covered

Week 1 Element semiconductors, compound semiconductors and intrinsic carrier concentration.

Week 2 Donors and acceptors and carriers transport phenomena.

Week 3 Resistivity, diffusion current and Einstein relation.

Week 4 Current density equations, generation and recombination process.

Week 5 Direct, indirect, surface and Auger recombination.

Week 6 The characteristic of sun light.

Week 7 | The black body radiation, the sun and its radiation and solar radiation at the Earth surface.

Week 8 | Apparent motion of the sun, basic solar geometry, Earth’s tilt and latitude.

Week 9 Longitude, basic Earth-Sun angles, and derived Earth-Sun angles.

Week 10 | Calculation solar position and absorption of light.

Week 11 | p-n junctions, the structure of p-n junctions and the behavior of solar cell.

Week 12 | Effect of light and spectral response.

Week 13 | Effect of parasitic resistance.

Week 14 | PV cell interconnection, module and circuit design.

Week 15 | Component of PV systems, series and parallel connection in PV modules.

Learning and Teaching Resources
u.‘e)dﬂb P.Li.ﬂ\).)b,m

Text Available in the Library?
Sze, S. M., and Lee, M., (2012). Semiconductor devices: Yes
Required Texts Physics and techn(_)_logy, John Wiley and _Sons, Inc. _
Wairfel, P. and Waurfel, U., (2016). Physics of solar cells, Wiley, No
Germany.
Recommended Dharmadasa, I., M., (2018). Advance in thin-film solar cells, No
Texts Pan Stanford publishing, Singapore.




science and business media, LIC.

Li, S., S., (2006). Semiconductor Physical Electronics, Springer

No

https://www.iop.org/explore-physics/physics-around-you/sustainable-building/solar-

panels#gref
Websites https://www.coursera.org/learn/physics-silicon-solar-cells
https://www.un.org/en/development/desa/news/population/2015-
%20report.html.%20Accessed%209%20Apr,%202017
Grading Scheme
Oyl alaso
Group Grade _pasd Marks % | Definition
A - Excellent Sl 90-100 Outstanding Performance
B - Very Good [SESRVES 80 -89 Above average with some errors
S;g celsgoGroup C - Good NVES 70-79 Sound work with notable errors
(50-100) D - Satisfactory lawgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgutn 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aol W8) cwly | (45-49) More work required but credit awarded
(0-49) F — Fail sy (0-44) Considerable amount of work required

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

automatic rounding outlined above.



https://www.iop.org/explore-physics/physics-around-you/sustainable-building/solar-panels#gref
https://www.iop.org/explore-physics/physics-around-you/sustainable-building/solar-panels#gref
https://www.coursera.org/learn/physics-silicon-solar-cells
https://www.un.org/en/development/desa/news/population/2015-%20report.html.%20Accessed%209%20Apr,%202017
https://www.un.org/en/development/desa/news/population/2015-%20report.html.%20Accessed%209%20Apr,%202017

MODULE DESCRIPTION FORM
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Module Information
Lyl 83l iloglae

Module Title General Chemistry | Module Delivery
Module Type Core X Theory
L r

Module Code NRE1103 Lz;tu y
ECTS Credits 7 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 Lamya Adnan Sarsam e-mail lamyasarsam@uomosul.edu.iq
Module Leader’s Acad. Title Assistant Professor Module Leader’s Qualification Ph.D.
Module Tutor None e-mail lamyasarsam@uomosul.edu.iq
Peer Reviewer Name None e-mail E-mail
SIS LTI 12/06/2023 Version Number | 1.0

Date

Relation with other Modules

391 dl )l 3l gall o d5Sall

Prerequisite module

None

Semester

Co-requisites module

None

Semester
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Module Aims, Learning Outcomes and Indicative Contents
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Module Objectives
Gy Boladl CBlual

The main objectives of a General Chemistry | module that covers the basics of general
Chemistry and how to solve their parameters include:

1. Understanding the basic principles of types of chemistry (Analytical chemistry,
organic chemistry, Physical Chemistry, and Inorganic chemistry), This

objective would cover the fundamental principles of these types of chemistry,
including the Classification of Analytical Chemistry, Qualitative Analysis, and
Quantitative Analysis.

Properties of Gas, Kinetic Molecular theory of gas, Types of carbon and hydrogen
atoms, and electronic structure of the atom.

2. Understanding Properties of Gas, Kinetic Molecular Theory of gas, Pressure and its
measurement, Relationship between pressure and volume, Boyle’s Law., Relationship
between Temperature and volume, Charles’s Law., Relationship between
Temperature and pressure, Gay- Lussac’s law, Vapor pressure & Boiling point, and
the principle of the first law of thermodynamics

3. Understanding Alkanes and the structure of alkanes, also types of carbon atoms
and hydrogen atoms, in addition to their physical properties, and study how to name
the alkanes.

Also Understanding Alkenes and their structure (Cis& Trans), and their physical
properties. and study how to name the alkenes, their structure, and their physical
properties.

Finally, study the third type of Alkynes and how to name them.

4. This objective would cover the electronic structure of the atom, and their theories
which are Classical theory, Bohr Theory, and Quantum theory, and also broach to a
practical example using quantum numbers.

In addition to study the Periodic Table of the Elements, Hybridization, Types of
Hybridization, and Applications of Hybridization.

Module Learning
Outcomes

Balall elatll olonyea
eyl

The students will be able to know:

1. How can they identify the qualitative of the material?

2. How can they identify the quantitative of the material?

3. Calculate the concentration in different types of Physical and chemical
Expression

4. Calculate the equivalent weight.

5. Solve the pH exercise.




6. How can they name the alkane

7. How can they name the alkene

8. How can name the alkyne

9. Physical properties of alkane

10. Physical properties of alkene

11. Physical properties of alkyne

12. How to prepare the alkane.

13. Explain the Electronic structure of the atom., Classical theory.
Bohr Theory. Quantum theory. Practical examples using quantum numbers.

14. Periodic Table of the Elements. Hybridization Types of Hybridization
1- sp Hybridization, 2- sp2 Hybridization, 3- sp3 Hybridization
15. Applications of hybridization include:

1. Linear molecule

2. Trigonal planar molecules

3-.Tetrahedral molecules.

16. Understanding Properties of Gas, Kinetic Molecular Theory of gas, Pressure
and its measurement, Relationship between pressure and volume, Boyle’s
Law., Relationship between Temperature and volume, Charles’s Law.,
Relationship between Temperature and pressure, Gay- Lussac’s law, Vapor
pressure & Boiling point.

17. Statement of the first law of thermodynamics
- Conservation of energy.

- Energy can neither be created nor destroyed but it can change forms.
-Total amount of energy in a closed system remains constant

Indicative Contents
dyoliny Y wbgisall

Indicative content includes the following.

Theory:
-Define Analytical Chemistry, Steps of Analysis, Solutions., Standard Solutions,

Methods of Expressing Constant, Physical and Chemical Methods. [3hrs.]

- Aqueous Solution and chemical Equilibria, Equilibrium constant expression,
Chemical equilibrium. [3hrs.]

- Equilibrium constant expression, Solubility product constant, Dissociation constant.
, Buffer solutions, calculate buffer solution. [3hrs.]

- The common ion effect. [3hrs.]

Physical chemistry

- Properties of Gas, Kinetic Molecular Theory of gas. [3hrs.]

- Pressure and its measurement, Relationship between pressure and volume,
Boyle’s Law. [3hrs.]

- Relationship between Temperature and volume. Charles’s Law. , Relationship
between Temperature and pressure. Gay- Lussac’s law. [3hrs.]

- Vapor pressure and boiling point. [3hrs.]
- The first law of thermodynamics




Organic Chemistry

- Alkane, Structure of alkane, Types of carbon atoms and hydrogen atoms, Physical
properties, Name of alkane. [6hrs.]

- Alkene, Structure of alkene (Cis& Trans), Structure of alkene, Physical properties
Name of alkene. [3hrs.]
-Alkynes, Structure of alkynes, Physical properties, Name of alkynes. [3hrs.]

Inorganic chemistry

Introduction , Electronic structure of the atom. , Classical theory .

-Bohr Theory . Quantum theory . Practical examples using quantum numbers .
[3hrs.]

-Periodic Table of the Elements . Hybridization Types of Hybridization [6hrs.]
1- sp Hybridization ,2- sp2 Hybridization ,3- sp3 Hybridization

- Applications of hybridization

1. Linear molecule

2- Trigonal planar molecules

3- Tetrahedral molecules

Learning and Teaching Strategies

oty @hatll ol el

1. Lectures: used to introduce and explain key concepts related to Analytical
chemistry, Physical chemistry, Organic chemistry, and inorganic chemistry.

2. Interactive discussions: used to engage students in critical thinking and
problem-solving questions related to calculating the molecular weight,
types of concentration, pH, and common ion through group discussions,

Strategies debates, case studies, and simulations.

3. Multimedia resources: used to enhance student engagement and
understanding of complex concepts related to the types of chemistry
through videos, and animations.

4. Assessment and feedback: used to measure student learning and provide
feedback on their progress through quizzes, exams, and projects.

Student Workload (SWL)
LC‘9.5.4.«:| Vol O g g.,JUaJJ L?ub.,\.n JADEJ‘

Structured SWL (h/sem) 03 Structured SWL (h/w) 4
it I el elaiall (guhyldl Jol bee gl Ual) latiall gyl Ja!

Unstructured SWL (h/sem) 82 Unstructured SWL (h/w) 6
el U3 LIl elaiedl e (gwhdl Joxdl b gl JUal plaiiall s gyl Josnll

Total SWL (h/sem)
Jnaddl I (Il (SU1 ooy ) Jael)

175




Module Evaluation
EWINU RS N[O

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

Quizzes 4 10% (10) 4,7,11,14 | LO#1, #2 and #3, #6
Formative Assignments 5 10% (10) 2,6,9,11,13 | LO#3, #4 and #5, #7
assessment Projects / Lab. 1 10% (10) Continuous | All

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

Delivery Plan (Weekly Syllabus)
Gl £ 9 zlgiall

Material Covered

Define Analytical Chemistry, Steps of Analysis, Solutions., Standard Solutions ., Methods of

Week 1 _ _ )
Expressing Constant, Physical and Chemical Methods
. Aqueous Solution and chemical Equilibria, Equilibrium constant expression, Chemical equilibrium,
ee
Equilibrium constant expression.
Week 3 | Solubility product constant, Dissociation constant., Buffer solutions, calculate buffer solution
Week 4 The common ion effect.
Week5 Alkane, Structure of alkane, Types of carbon atoms and hydrogen atoms, Physical properties, Name
of alkane.
Alkene , Structure of alkene (Cis& Trans)
Week 6 | structure of alkene , Physical properties
Name of alkene .
Alkynes, Structure of alkynes
Week 7 _ .
Physical properties, Name of alkynes.
Week 8 Properties of Gas. , Kinetic Molecular Theory of gas.
Week 9 Pressure and its measurement. , Relationship between pressure and volume, Boyle's Law.
Week 10 | Relationship between Temperature and volume. Charles’s Law.
Relationship between Temperature and pressure.
Week 11

Gay- Lussac’s law. , Vapor pressure and the first law of thermodynamics.




Week 12 Introduction, Electronic structure of the atom. , Classical theory.

Week 13 | gopr Theory., Quantum theory. , Practical examples using quantum numbers.

Week 14 | Periodic Table of the Elements. ,Hybridization, Types of Hybridization
1- sp Hybridization, 2- sp2 Hybridization 3- sp3 Hybridization

Applications of hybridization
1.Linear molecule

Week 15 | 2_Trigonal planar molecules
3- Tetrahedral molecules

Week 16 | Final Exam

Learning and Teaching Resources
WJ.,\:J\g P.l:.‘i.)\).)b,a.n

Text Available in the Library?

1." Fundamental of Analytical Chemistry.
by: Skoog & West. 9h-Ed 2013
2. Organic Chemistry, by: Morison & Boyd.

3. A presentation of the First Law of Thermodynamics. NoO
by: Md. Shimul Bhuia
4. Advanced Inorganic Chemistry.

Required Texts

by: Cotton, F.A. and Wilkinson, D. 5th ed. 2000
1. Analytical Chemistry.
by Christian. 2004
Recommended 2. Fundamental Chemistry for Medical Science
By Dr. Jameel M. Dhabab No
Texts 2020
3. Coordination Chemistry.
by: Martel, A. E. 2009

https://www.google.com/url?sa=t&source=web&rct=j&opi=89978449&url=
https://www slideshare.net/shimulbhuia/first-law-of-thermodynamics-

Websites 143165111&ved=2ahUKEwiHp_mx1cGCAXVOhfOHHXNn1BPgQFNOECASQAQ&uUsg=A0OvVaw2V8
kuglg33zEsP0lek2UoX.
Grading Scheme
Oyl lalaso

Group Grade ol Marks % | Definition

A - Excellent Sl 90- 100 Outstanding Performance

B - Very Good [SENVES 80-89 Above average with some errors
Success Group X
(50 - 100) C- Gogd SvE 70-79 Soynd WO!’k Wlth- notable err(?rs

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

E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aol W8) cwly | (45-49) More work required but credit awarded
(0-49) F — Fail ) (0-44) Considerable amount of work required



https://www.google.com/url?sa=t&source=web&rct=j&opi=89978449&url=

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
duwhydd) 8oledl Cauog i ged

Module Information
Loy ) B3Ledl Lo glas

Module Title General Physics | Module Delivery
Module Type Core Theory
X Lecture
Module Code NRE1101 2 Lab
ECTS Credits 7 X Tutorial
O Practical
SWL (hr/sem) 175 O Seminar
Module Level UGl Semester of Delivery
Administering Department BSc-NRE College Type College Code
Module Leader Hazim Saleh Ahmed e-mail hazimsaleh@uomosul.edu.iq
Module Leader’s Acad. Title Assistant Prof. Module Leader’s Qualification Ph.D.
Module Tutor e-mail
. Ibtisam Yahya . _ :
Peer Reviewer Name Abdullah e-mail ibtisamyahya@uomosul.edu.iq
%C;f:t'f'c IS 01/06/2023 Version Number | 1.0

Relation with other Modules

&3 Ayl Sl gall ao AN

Prerequisite module

None

Semester

Co-requisites module

None

Semester
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mailto:ibtisamyahya@uomosul.edu.iq

Module Aims, Learning Outcomes and Indicative Contents
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Module Objectives
dulydl Baledl Colual

1. Understanding the basic concepts and principles of physics, such as motion,
energy, and forces.

2. Understanding the laws of physics that govern the behavior of matter and energy.
3. Developing the ability to apply physics principles to solve problems in a variety of
contexts.

4. Developing critical thinking skills through the analysis and interpretation of
experimental data.

5. Understanding the role of physics in the natural world and its applications in
technology and engineering.

6. Developing an appreciation for the beauty and elegance of physics theories and
their explanatory power.

7. Understanding the concept of energy, potential and kinetic, and its various forms.
8. Understanding the relationship between force, mass, and acceleration.

9. Understanding the role of forces in the motion of objects and the transfer of
energy.

10. Understanding the principles of conservation of energy and momentum.

Module Learning
Outcomes

ERVNUFNESURUIESE
dly !

1. Explain and apply the fundamental concepts and principles of physics, including
mechanics, electromagnetism, thermodynamics, and optics.

2. Solve problems and conduct experiments using mathematical and scientific
reasoning, including the use of algebra, calculus, and laboratory equipment.

3. Apply physics principles to real-world problems in areas such as energy,
technology, and the environment.

4. Explain and apply Newton's three laws of motion to various physical systems and
phenomena.

5. Analyze and solve problems involving the motion of objects, using concepts such as
force, mass, acceleration, and energy.

6. Understand and apply the principles of work, energy, and power to various
physical systems and phenomena.

7. Understand and apply the principles of conservation of energy and momentum.

8. Understand and apply the concepts of potential and kinetic energy, and the
relationship between them.

9. Understand and apply the principles of simple harmonic motion.10. Understand
and apply the principles of gravitation and orbital motion.

Indicative Contents
dyoliny Y wbgizall

Introduction and Scalars and Vectors

Motion in one and two dimensions

Newton laws of motion

Energy, energy transfer and Potential energy
Conservation of Linear momentum

Rotation motion

Static equilibrium

Properties of matter

Simple harmonic motion

Universal gravitation




Learning and Teaching Strategies

PUPCT PN PEIRER PR -

Lectures: used to introduce and explain key concepts related to principles of
physics, such as motion, energy, and forces and energy transfer and Potential
energy.

Interactive discussions: used to engage students in critical thinking and
problem-solving related to Newton's three laws of motion to various physical

Strategies systems and phenomena.
Multimedia resources: used to enhance student engagement and
understanding of complex concepts related to general physics through
videos, animations, and simulations.
Assessment and feedback: used to measure student learning and provide
feedback on their progress through quizzes, exams, and projects.
Student Workload (SWL)
le gawsl V0 J L guna LIl L"SW‘)"U‘ gresl
Structured SWL (h/sem) 03 Structured SWL (h/w) .
)l s Il elaiedl (qwhdl ol L gl JUal) platiall gyl ol
Unstructured SWL (h/sem) 82 Unstructured SWL (h/w) 6
)l I CIUall @latiall p& (gl Josll e gl lal plaziall e gyl Jos)

Total SWL (h/sem)

el I Il SI1 syl Joell 175
Module Evaluation
sy B3 La)l @unss
) ] Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome

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

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




Delivery Plan (Weekly Syllabus)

Material Covered
Week 1 Introduction
Week 2 Scalars and Vectors
Week 3 Motion in one and two dimensions
Week 4 Motion in one and two dimensions
Week 5 Newton laws of motion
Week 6 Energy and energy transfer
Week 7 Energy and energy transfer
Week 8 Potential energy
Week 9 Conservation of Linear momentum
Week 10 | Rotation motion
Week 11 | Static equilibrium
Week 12 | Properties of matter
Week 13 | Simple harmonic motion
Week 14 | Universal gravitation
Week 15 | Universal gravitation
Week 16 | Final Exam
Delivery Plan (Weekly Lab. Syllabus)
D8Rl e ) el
Week 1
Week 2
Week 3
Week 4




w).\.ﬁb M‘)Jw

Learning and Teaching Resources

Text

Available in the Library?

Required Texts 1. Physic for Scientists and Engineers. No
Recommended o
1. Serway and Jewett " 8th " edition 2008 No
Texts
Websites None
Grading Scheme
Oyl alaxo
Group Grade il Marks % | Definition
A - Excellent Sl 90- 100 Outstanding Performance
B - Very Good I 80 -89 Above average with some errors
Success Group -
(50 - 100) C - Good SVES 70-79 Sound work with notable errors
D - Satisfactory lawgie 60 - 69 Fair but with major shortcomings
E - Sufficient Jgado 50-59 Work meets minimum criteria
Fail Group FX - Fall (A laadl 8) cwly | (45-49) More work required but credit awarded
(0-49) F — Fail sl (0-44) Considerable amount of work required

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




MODULE DESCRIPTION FORM
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Module Information
Ly ) B3Le) oo glas

Gdal el 5 V) (3 s
Module Title . Module Delivery
Human Rights and Democracy

Module Type B Theory

[ Lecture
Module Code UoM104 ClLab
ECTS Credits 2 O Tutorial

O Practical
SWL (hr/sem) 50 O Seminar
Module Level 1 Semester of Delivery 1
Administering Department Type Dept. Code College Type College Code
Module Leader Salah avdo ali e-mail Salahavdo2@uomosul.edu.iq
Module Leader’s Acad. Title Assistant Teacher Module Leader’s Qualification M.A.
Module Tutor e-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval 02/06/2023 Version Number | 1.0
Date

Relation with other Modules
RS- WHRVI PN [P 9t Y08 |

Prerequisite module Semester
Co-requisites module Semester
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Module Aims, Learning Outcomes and Indicative Contents
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Learning and Teaching Strategies
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Student Workload (SWL)
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Module Evaluation

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




Outcome

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

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

Delivery Plan (Weekly Syllabus)
Sl (£ gaudl gl

Material Covered

Week 1 O (5 58 o sgda
Week 2 Ol (35t Al skl
Week 3 Sl (38 Jlal g JIS)
Week 4 A gal) 5 sall & L) (5 gia
Week 5 Sl (3 siad Aalladl cibaadil)
Week 6 JalaBY) g danlend) g diaall (3 séall
Week 7 GAall ) sial) 8 dalall iy jall g LVl G sia
Week 8 dhal el g dalall il jall
Week 9 Aokl jaagall A ) ) gl
Week 10 (Ao lyian ! 13l) ol jaasall Lpnlat) - Sl
Week 11 bt pUaill da g yd g ailiad
Week 12 2005 Hgiws 339 @lyall (Sl plas (§ dubolyienl
Week 13 (&sUaa)) cdpdubial) a4l Blall gwlaad! pladl ol da) §guidl 5 Y
Week 14 (dsbanll cdpdpanl cdan ) @lyadl (ool pladll Ol o Slobaizly adsoll LY
Week 15 (&8Uad)l (ddaaid) cdum aall) Bl gobewd! pUaidl Ol go Olobaisly syl H LY

Delivery Plan (Weekly Lab. Syllabus)

riseall (£l zlgiall

Material Covered

=




Week 1 Lab 1:

Week 2 Lab 2:

Week 3 Lab 3:

Week 4 Lab 4:

Learning and Teaching Resources
ijb ‘ol,.ﬂ\).)l.«,a.n

Text Available in the Library?
Eoxdly JWl @dadl )l coluddl Gga> ¢ ol Golo> Olgle adl> .1 Yes
2013 ol daols ¢ odall
Required Texts i ) )
Olas cdeldall Jily Hls cdublygadl Jg> Ollas cdooe oo doeo .2 Yes
.2000
B c&bﬂb t’f‘w"” ou oyl B> 09,39 P‘»&b"‘ oplele 1 Yes
Recommended 2008 ¢4y Sl ¢yl dnolaxl
Texts edlidy csly gl pulzead dala)l d5LeN1 2005 plat @311 3l Hgiwdl) .2
.2006 Yes
Websites https://www.coe.int/en/web/compass/democracy.
Grading Scheme
CAl:?J..\.” ko
Group Grade sl Marks % Definition
A - Excellent Sl 90-100 Outstanding Performance
B - Very Good I 80 -89 Above average with some errors
Success Group .
(50 - 100) C- Gogd SVES 70-79 So_und WO!’k Wlth notable errqrs
D - Satisfactory towgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgsto 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aol Wi8) cwly | (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
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Module Information
Loy ) B3Ledl Lo glas

Module Title Principle of Energy and Sources | Module Delivery
Module Type Core Theory
Module Code NRE1102 X Lecture
O Lab
ECTS Credits 6 O Tutorial
O Practical
SWL (hr/sem) 150 O Seminar
Module Level UGx11 UGl Semester of Delivery 1
Administering Department Type Dept. Code College Type College Code
Module Leader Lubna Abdulaziz Salih e-mail lubnaabdulaziz@uomosul.edu.iq
Module Leader’s Acad. Title Assistant Professor Module Leader’s Qualification Ph.D.
Module Tutor None e-mail E-mail
Peer Reviewer Name None e-mail E-mail
SIS DA 18/06/2023 Version Number | 4.0
Date
Relation with other Modules
31 Ayl Sl gall ae dBMall
Prerequisite module None Semester
Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents
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Module Objectives
Gyl Baladl Colua]

The main objectives of an Principle of energy sources that covers the all types of
energy

1. The main objective of the course is the importance of all sources of energy
and its applications. the future Introducing the student to the basic energy
sources on the surface of the earth.

2. This course deals with the basic concept about conventional and non
conventional energy sources

3. Learn about the new energy sources

4. Learn about renewable energy sources Studying the types of renewable
energy and their principles and applications, and explaining the importance
of using such energies from an environmental and economic point of view..

5. Learn about Primary and secondary sources of energy, Energy and
measurement units.

Module Learning
Outcomes

8ol @ladl Wilr 3o
Gyl

1. Study all types of Energy(conventional, new and Renewable) on the surface
of the earth
2. Understand the meaning of energy and Define the various terms
associated with energy sources.
3. Combinations of different energy sources
4. Learn the advantages and disadvantages of each source
5. learn about Photosynthesis; Plantation (energy crops)
6. . learn about production of oil and natural gas by unconventional
means: energy alternatives
7 . learn about Energy and measurement units

Indicative Contents
dyaliny Y wbgisall

Indicative content includes the following.

Theory:
Part A — Theoretical lectures

Hydrocarbon resources-Fossil sources-(FES)(conventional sources):
1. Natural gas ( NG)

Types of N.G:

Associated gas:

Non Associated gas:. [3hrs]

2. Crude oil and reserves

3. Coal

Ranks of coal:

Coal formation

Wood:

FUELS FROM WOOD

Tar sands and oil shales:

The reality of the change in global energy consumption and the change in the type of

sources supplied to it:




Challenges facing the future of oil:

Non-conventional energy sources [6 hrs]

. New and renewable types:

New sources:

1: production of oil and natural gas by unconventional means: energy alternatives.
Tar sands.

Oil shales.

Heavy crude oil.

Liquid gas.

Coal bed methane CBM.

Shale gas.

Gas hydrate.

Gasification and liquefaction of coal.

New methods to stimulate the extraction of oil and gas from the fields.

Nuclear energy.

Hydrogen: [10 hrs]

Renewable energy sources: Hydro — power energy
Wind energy

Tidal energy

Thermal energy of oceans and seas water
Geothermal energy

Waves energy

Solar energy

Direct heating

Solar furnaces

Solar cell

Photosynthesis:

Plantation (energy crops)

Biomass (3h)
Biomass as a fuel:

Organic waste as an energy source:
Primary and secondary sources of energy:
Secondary energy sources:

Hydrogen:

Energy and measurement units [9 h]

Learning and Teaching Strategies

oty @hatll ol el

Strategies

1. Lectures: used to introduce and explain key concepts related to all Energy
Sources hn the surface of the earth
2. Interactive discussions: used to engage students in critical thinking and




problem-solving related to nuclear energy through group discussions,
debates, case studies, and simulations.

Multimedia resources: used to enhance student engagement and
understanding of complex concepts related to nuclear energy through
videos, animations, and simulations.

Assessment and feedback: used to measure student learning and provide
feedback on their progress through quizzes, exams, and projects.

Expanding students' perceptions about this science and its contents it
includes that help in stratigraphic Show related video. White board,& Data
show

Student Workload (SWL)
Lc-‘%.u.ﬂ Vol O g g,JUaJJ L“S‘*"J"U‘ L/LAJEJ‘

Structured SWL (h/sem) -8 Structured SWL (h/w) 4
i)l U3 CIal elaiedl (guhadl ozl bee gl JUal) latiall gyl Ja!

Unstructured SWL (h/sem) 79 Unstructured SWL (h/w) 6
Jnadll I LIl elasiall e quhudl Josxd! b gl JUal) plaiiall s (gulydl Josnll

Total SWL (h/sem)

duadd! M CIlall (SSI1 gyl Jasell 150
Module Evaluation
duwwlydl 3oLl (Ordl3
. ) Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome

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

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

Delivery Plan (Weekly Syllabus)
Gl £ 9 zlgiall




Material Covered

Overview of energy sources and its history
Week 1 | What is Energy, Work Energy Principles, Principle of conservation of energy,

Define of energy, Energy sources on the surface of the earth

Week 2 | Fossil energy sources, Natural gas and_reserves, Associated gas, Non Associated gas.

Week 3 Crude oil and reserves, Coal, Ranks of coal, Coal formation

Week 4 Wood: FUELS FROM WOOQOD, Tar sands and oil shales

’ The reality of the change in global energy consumption and the change in the type of
Week 5
sources supplied to it, Challenges facing the future of oil

Week 6 | New Energy sources: Coal as a fuel

Week 7 | New methods to promote oil extraction from the depleted fields,

Week 8 Coal Bed Methane, Shale Gas,

Week 9 Nuclear fuel,

Week 10 | Gas Hydrate

Renewable energy sources, Solar energy,

Hydro — power energy:

Wind energy

Week 11 Tidal energy

Ocean Thermal Energy Conversion (OTEC):
Geo-thermal energy

Solar energy

Photosynthesis, Plantation (energy crops). Biomass .
Week 12

Week 13 | Organic waste as an energy source

Week 14 | Hydrogen fuel

Week 15 | Primary and secondary sources of energy, Energy and measurement units

Week 16 | Final Exam

Learning and Teaching Resources
oy @ladl jslas

Text Available in the Library?

1- Synthetic Fuel

Required Texts No
2- Types of Renewable Energy




1. Renewable Energy Sources for Sustainable
Development
Recommended _ :
By Narendra Singh Rathore, N. L. Panwar - 2007Justin No
Texts 2. Fossil Fuel
Healey » 2013
Websites None
Grading Scheme
Oyl lalaso
Group Grade sl Marks % Definition
A - Excellent Sl 90- 100 Outstanding Performance
B - Very Good [SENVES 80-89 Above average with some errors
Success Group -
(50 - 100) C- Goqd SVES 70-79 Sognd WOf’k W|th notable errgrs
D - Satisfactory lawgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgstn 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aol W8) cwly | (45-49) More work required but credit awarded
(0-49) F — Fail sy (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
M\J.ﬂ\ 3alall —La g C.Jj.u

Module Information
3\73.».\:\)..\3\ 3alall C;}LA}L.A

du yall 421l
Module Title . Module Delivery
Arabic Languge

Module Type BASIC Theory

I Lecture
Module Code UOM101 Olab
ECTS Credits 2 0 Tutorial

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

New & Renewable

Administering Department Energy College | Science

Module Leader | 2salall 3ol jue o e-mail Abeer.t.d@uomosul.edu.ig
Module Leader’s Acad. Title lecturer Module Leader’s Qualification Ph.D.
Module Tutor e-mail

Peer Reviewer Name e-mail

Scientific Committee Approval

Date

Version Number

Relation with other Modules

A A ) ) sall ae 28I

Prerequisite module

Semester

Co-requisites module

Semester



mailto:Abeer.t.d@uomosul.edu.iq

Module Aims, Learning Outcomes and Indicative Contents

A5 Y il ginall g alail) =il g Al Hall Balall Calaal

Module Objectives
Aol Al salall Calaa

il z)lay Jaly g 5abjs Jadll Gals HuS Gl A jal) Al Gl (DUl g
Lgad aguiil o metl) o AUSH agi€ar Cun gpal clilie B agSHAY B L olla
LS Eanilly & Ly LGS 5ol chlga Cpnd e 80l Jaxics ¢ Ga Lo ) ALYl

Lot Jlaad) csbalge @llolg A3l bl 33l Aay) DAY ASLe Aot «

Module Learning

Outcomes
Al Hall 3alall aladl) il 3

ABaladlly B b dujal) sl selgil masal) AladiuVL JelS o5 Gla -1
Hpmalad) slall 2 5la g Jals Gyl dall) Lpaal &)y -2
colagia g DUl Gus e Lual) Ll Gaasill e gy OOl s -3
dlialss il b JIKEY) 038 aladiady dujal) A3l dusatl) JISEYT daalyar (O st -4
AN ¢ ageatll 3ol ¢ Adyiall Slalslly ¢ Lol Al deds Sl ¢ Baasa
oleal) gt pladiul Gliadlag Byual Gl LUS o agiyd O e =5

Indicative Contents
Hala Y il sl

shal) CladSl @l e dadke g ¢ pald IS8 Lyl Aalllg ale IS8 Jlal¥) e dadke
laally eleall Jia Lanall 301 8 IS (o i IS 7pd L [lel 4] Gppall A2l 3 (DS
Lal) chlgall L[Ael 16] )58y Calanll Cag ag jall Cag g cagylally calially Jladdly
6] Localall alel DS a5 ISy Lganas o B 3@l 1Ay A3l olas b

Lol 2] dadl) 350y eUad¥) moma s and (avada 5aY) gial) [ole b

coal) by alanll Culld (g AL L e Lkl Jaa-
el "rast e Gkl paii

Learning and Teaching Strategies

adall  alail) Ciliasijind

JM\JC}IJMMM\ SHM\ 1
Strateqi Apdladl) dslal) 2
rategies .
9 Gigadly polall 3
(Sss) b e sl G e 4
CAsall AS LA 6
Student Workload (SWL)
Lo sl 10 G guna Qlllall il Hall Jaall

Structured SWL (h/sem) 33 Structured SWL (h/w) 1

daaadl) JOA Callall alatial) ol al) Jaal) Lo sl (alUall Aliziall ol 5all Jaall
Unstructured SWL (h/sem) 17 Unstructured SWL (h/w) 1




Seaill O Bl e ol ) Jaal

e sand Calllall sl ye ol Hall Jasl)

Total SWL (h/sem)

Juadl) A Qlldall Y il jall Jasll >0
Module Evaluation
Al Hall Balall ans
. . Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome
Quizzes 2 10% (10) 5and 10 | LO#1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 | LO#3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO#1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

sl o sl mleial
Material Covered

Week 1 Aalud] g 2311
Week 2 ad) Ciladle
Week 3 Jadll clade
Week 4 Janl) 4,€ ac ) gB
Week 5 Janl) 4,€ ac ) g8
Week 6 Jeelial) g gl
Week 7 ) g faiaal)
Week 8 Jua sl B jah g adadl) 5 e
Week 9 o) 3 3a8 9 Ao giall 3 jagdl
Week 10 slal) g ALl (s (3 A1)
Week 11 da gidal) plil) g dda gy pal) el i (GLAD
Week 12 ddla g el Baly
Week 13 ddlda g Ui all Baly
Week 14

Jadll Andiall g jall ¢ AaBlil) Jladly)




Week 15 JLaa)
Delivery Plan (Weekly Lab. Syllabus)
Y
Week 1
Week 2
Week 3
Week 4

u“:’ﬁﬂ\} ?LJJ\ J.JLAA

Learning and Teaching Resources

Text Available in the Library?
S dena ¢ DL 8 el ¢ lile ol Rl e e ol 24 Yes
Required Texts
e ae
Yes
Yes
Recommended deal S de desa ¢ panll adat 3yl ¢ CulED) dea ¢ aglad)
Texts
Yes
Websites
Grading Scheme
Group Grade paail) Marks % | Definition
A - Excellent Dkl 90- 100 Outstanding Performance
B - Very Good las 2 80 -89 Above average with some errors
Success Group -
(50 - 100) C- Gogd RTEN 70-79 Soynd work Wlth. notable errgrs
D - Satisfactory L sia 60 - 69 Fair but with major shortcomings
E - Sufficient Jsia 50-59 Work meets minimum criteria
Fail Group FX — Fail (Al ad) il ;| (45-49) More work required but credit awarded
(0-49) F - Fail Gl ) (0-44) Considerable amount of work required




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

automatic rounding outlined above.




MODULE DESCRIPTION FORM

Module Information
Ly l)) BLe) ilo glas

Module Title Biomass Energy Module Delivery
Module Type Core X Theory
Module Code NRE47031 Il__:lcl;ture
ECTS Credits K X Tutorial
O Practical
SWL (hr/sem) 175 O Seminar
Module Level uGIv Semester of Delivery 7
Administering Department BSc_NRE College
Module Leader Hamid Abdulla Salih e-mail hamid.abdulla@uomosul.edu.iq
Module Leader’s Acad. Title Lecture Module Leader’s Qualification PH D.
Module Tutor None e-mail E-mail
Peer Reviewer Name None e-mail E-mail
SDceil(ta:tific Committee Approval Version Number 10
Relation with other Modules
RIS VRNV PIN[F 9t P8 |
Prerequisite module None Semester
Co-requisites module None Semester



mailto:hamid.abdulla@uomosul.edu.iq

Module Aims, Learning Outcomes and Indicative Contents
LalanYl Olgisally platll 5L g Ayl Bkl Colua

These objectives highlight the goals of the course in biomass definition, and illustrate
the knowledge and skills that students will develop throughout their studies to
convert biomass to biofuels in this department
1. Understanding the definition and concept of biomass.

Familiarizing with the different types ofbiomass techniques.

Exploring the advantages and disadvantages of biomass.

Developing skills in biomass convertion.

Identifying and understanding the essential types of biomass.

Gaining proficiency in bio fuel production.

Understanding the components of ligno cellulosic biomass.

Differentiating between variant process of bio fuel production.

Explain the benefits of bio fuel.
. Explain the types of bio fuel as the alternative to fossil fuel.

Module Objectives
Gyl 8oLl (Bl

© 0N ook WD

(BN
o

Define of biomass.

Identify different types of biomass.

Explain the advantages and disadvantages of biomass
Apply an examples of of biomass types.

Identify and describe the biofuel products

Identify and describe the bio fuel types.

Differentiate between biomass conversion processes.
Understand biomass conversion systems.

. Characterize the process and importance bio fuels.
10. The advantage of biofuels.

11. Uses of bio fuels

Module Learning
Outcomes

Balol) elatl] Ol 3o
doly|

© oo N Ok wWwDdRE

Indicative content includes the following.
1. Definition of biomass
Types of biomass
Advantage and disadvantage of biomass
Biomass conversion.
Processes of biomass conversion
biomass conversion modelling
examples of biomass
components of biomass
bio fuel
. components of bio fuel
. uses of bio fuel
. Advantage and dis advantages of bio fuel
. Types of bio fuel.
. Types of bio fuel conversion processes.

Indicative Contents
dyoliny Y wbgisal!

© oo N ORA LD

N ol
A WNRF O




Learning and Teaching Strategies

oty @l ol el

Strategies

Lectures: Traditional lectures can be used to present foundational concepts,
theories, and principles to students. This allows for the dissemination of
information and provides a framework for understanding the subject matter.
Discussions and Debates: Encouraging students to engage in discussions and
debates promotes critical thinking and analysis of different perspectives. It
allows them to delve deeper into the subject matter, challenge assumptions,
and develop their communication and argumentation skills.

Case Studies: Presenting real-world case studies relevant to the course
material can help students apply theoretical concepts to practical situations.
This enables them to develop problem-solving skills and understand the real-
life implications of the theories they are learning.

Group Projects: Assigning group projects or presentations that require
students to work collaboratively can enhance their understanding of the
material. It promotes teamwork, research skills, and the application of
theoretical concepts in a practical context.

Multimedia and Visual Aids: Incorporating multimedia resources such as
videos, interactive simulations, and visual aids (e.g., diagrams, charts,
infographics) can enhance student engagement and understanding. Visual
representations can often simplify complex concepts and make them more
accessible.

Self-directed Learning: Encouraging students to take ownership of their
learning through self-directed activities, such as independent research,
literature reviews, or project-based assignments, fosters critical thinking,
independent thought, and a deeper understanding of the subject matter.
Assessments: Utilizing a variety of assessment methods, such as quizzes,
tests, essays, or reflective journals, allows students to demonstrate their
understanding of the material and provides feedback for their learning
progress. Assessments should be aligned with the learning outcomes and
encourage critical thinking and analysis.

Student Workload (SWL)

LC-W| Vol O g0 g.,JUaJJ L“S‘*"J"U‘ Jed

Structured SWL (h/sem)

)l I el elasiall bl Josdl bee gl Ual) latiall gyl Ja!

Structured SWL (h/w)
93 6

Unstructured SWL (h/sem)

el U3 LIl elaadl e (qwhadl Joxdl b gl CIUal) plaiiall p& gyl Josnll

Unstructured SWL (h/w)
82 5.46

Total SWL (h/sem)

il I3l CIUall JSI1 syl Joll

175




Module Evaluation

) ) Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome
Quizzes 2 10% (10) 5and 10 | LO#1, #2 and #3, #6
Formative Assignments 2 10% (10) 2and 12 | LO#3,#4 and #5, #7
assessment | Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #2, #3 and #5
Summative Midterm Exam 2hr 10% (10) 7 LO#1-#5
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Material Covered

Week 1 | Whatis bio mass

Week 2 | Types of biomass

Week 3 | Advantage and disadvantage of biomass

Week 4 Biomass conersion

Week 5 Biomass componenets

Week 6 | Analytical biomass

Week 7 | examples

Week 8 | examples

Week 9 Biofuel production

Week 10 | Biofuel types

Week 11 | Biofuels types

Week 12 | Biofuel uses

Week 13 | Characterizing of biofuels

Week 14 | Advantages and dis advantages of biofuels

Week 15 | Bio fuels and fossil fuels




Week 16

Final Exam

Learning and Teaching Resources
w).\ﬂb Pl:.ﬂ\))bm

Text

Available in the Library?

1-polally d8Latllg do Al duyall dalaiol)
el Coxdly pglall zaly 8yls)

dadall dslall jabase

Qo) Soundl Jaall dplase) dyyg o 815
2- Renewable Energy Technology
Characterizations

TR-109496

Topical Report, December 1997

Prepared by
Required Texts Office of Utility Technologies, No
Energy Efficiency and Renewable Energy,
U.S. Department of Energy
1000 Independence Avenue
Washington, D.C. 20585.
3-biofuels, solar and wind as renewable energy systems
4-biomass for renewable energy fuels, and chemicals.
By:Donald L. Klass.
5-technology transfer for renewable energy.
By: Gill Wilkins
Recommended
. None No
Websites
Grading Scheme
Oyl lalaso
Group Grade sl Marks % | Definition
A - Excellent Sl 90-100 Outstanding Performance
B - Very Good [SESRVES 80 -89 Above average with some errors
Success Group -
(50 - 100) C- Gogd NVES 70-79 Sognd wo_rk Wlth- notable errgrs
D - Satisfactory lawgie 60 - 69 Fair but with major shortcomings
E - Sufficient Jgutn 50-59 Work meets minimum criteria
Fail Group FX - Fall (A=dlaall Wd) )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.




MODULE DESCRIPTION FORM
duwhydd) 8oledl Cauog i ged

Module Information

Aoyl Boladl oo glao

Module Title Computer Prog ramming Module Delivery
Module Type C Theory
Module Code NRE24015 & Lecture

Lab
ECTS Credits 5.00 Tutorial

& Practical
Module Level uGll Semester of Delivery 4
Administering Department BSC-NRE College Type College Code
Module Leader Zakaria Abdul wahid e-mail zakriahamoalnaish@uomosul.edu.ig
Module Leader’s Acad. Title Lecture Module Leader’s Qualification PhD.
Module Tutor Nagam Salim e-mail
Peer Reviewer Name e-mail
Scientific Committee 01/02/2024 Version Number | 1.0
Approval Date

Relation with other Modules
RIS VRNV PIN[F 9t P8 |

Prerequisite module Fundamental of Computer Science Semester NO
Co-requisites module Modeling of Renewable Energy Semester NO



mailto:zakriahamoalnaish@uomosul.edu.iq

Module Aims, Learning Outcomes and Indicative Contents
Loyl Olgisally phasll 5L g drshyld! Bkl Lol

Module Objectives 1- Teaching the students, the basic concept of programming
duwsly ! Bolad! Lol 2- Toincrease the ability of the student in writing programs using Matlab
Module Learning 1. To enable the students to call and use the functions in Matlab
Outcomes 2. To help students master the art of designing and analyzing.

3. To encourage students, to develop their own skills in writing programs.
E{NUPNELI[REHESC
dwlyd!

Indicative content includes the following.

Theory:
Indicative Contents 1 p
: rogram
Lol Clbgimall 2. Function
3. Command
4, M-file
Learning and Teaching Strategies
1. Lectures: used to introduce and explain key fundamentals of programing.
2. Interactive discussions: used to engage students in critical thinking and
problem-solving related to matlab programming
. 3. Multimedia resources: used to enhance student engagement and
Strategies . .
understanding of concepts related to matlab programming examples through
videos.
4. Assessment and homework: used to measure student learning and provide
feedback on their progress through quizzes, exams, and projects.
Student Workload (SWL)
le gawsl V0 J L gunxo LIl @»\)JJ\ gresl
Structured SWL (h/sem) 63 Structured SWL (h/w) 5
| I CIUall @latindl (gl ol e gl lal) laziall gl Jasxll
Unstructured SWL (h/sem) 62 Unstructured SWL (h/w) 4
el I3 Il elaziedl e (quhldl Jodl L gl JUal) platiall pe gubydl Josell
Total SWL (h/sem) 195
)l I Il SI1 sl Joel




Module Evaluation

duwlyd! 3ol X

Relevant Learning

Time/Number | Weight (Marks) Week Due
Outcome

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

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

Delivery Plan (Weekly Syllabus)
Gl £ 5 zlgrall

Material Covered

Week 1 Introduction to Programming principal
Week 2 | Basics of Matlab environment

Week 3 | Solving Mathematical equations in Matlab
Week 4 | Working with vectors

Week 5 Built in function

Week 6 Working with matrixes

Week 7 Logic and arithmetic operations on matrixes
Week 8 Writing functions

Week 9 | For statement

Week 10 | While statement

Week 11 | If statement

Week 12 | Switch case statement

Week 13 | Plotting (2D)

Week 14 | Image processing

Week 15 | Final Exam




Learning and Teaching Resources
U“f.’J"\‘ﬁ‘ﬁ M\)Jw

Text Available in the Library?
_ 1- MATLAB® Programming Fundamentals, © COPYRIGHT
Required Texts No
1984-2018 by The MathWorks, Inc.
Recommended 1. MATLAB® for Engineers, Third Edition, HOLLY MOORE, No
Texts 2012
Websites None
Grading Scheme
C)L‘?:).JJ‘ hlhse
Group Grade sl Marks % | Definition
A - Excellent Sl 90- 100 Outstanding Performance
B - Very Good [SESRVES 80 -89 Above average with some errors
Success Group :
(50 - 100) C-Good NVES 70-79 Sound work with notable errors
D - Satisfactory lawgin 60 - 69 Fair but with major shortcomings
E - Sufficient Jgutn 50 - 59 Work meets minimum criteria
Fail Group FX - Fall (A laadl W8) cwly | (45-49) More work required but credit awarded
(0-49) F — Fail sl (0-44) Considerable amount of work required

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




MODULE DESCRIPTION FORM
W\J.ﬂ\ 3alall —La g C.Jj.cu

Module Information
Al Balall il gl

Module Title Fundamental of computer science | Module Delivery
Module Type Core Theory

LI Lecture
Module Code UOM103 Lab
ECTS Credits O Tutorial

O Practical
SWL (hr/sem) 3 O Seminar
Module Level 2 Semester of Delivery 4

Administering Department Type Dept. Code College Type College Code

Zakaria Abdul Wahid

Hameed and Nagham.salim@uomosul.edu.ig
Module Leader e-mail zakriahamoalnaish@uomosul.edu.iq

Dr. nagham salim al_lella

Module Leader’s Acad. Title lecturer Module Leader’s Qualification Ph.D.
Module Tutor e-mail

Peer Reviewer Name Name e-mail E-mail

SDCe'Ith'f'C Sl EP I I 02/03/2024 Version Number | 1.0

Relation with other Modules

LAY Al Al 3 sall ae 28U

Prerequisite module

Mathematic ,material energy science, electromagnetic

Semester

Co-requisites module

None

Semester



mailto:Nagham.salim@uomosul.edu.iq

Module Aims, Learning Outcomes and Indicative Contents

ALY Oy sinall 5 aleil) il g Al jall alall Calaaf

Module Objectives
Ayl salall Calaal

1. Teaching students fundamental computer.

2. Teaching student Using the Microsoft office word.

3. Learn about the basics of Windows 7 and how to use it.
4. Understanding the world wide web

Module Learning
Outcomes

ol 5 oLl lasl) s jie

Important: Write at least 6 Learning Outcomes, better to be equal to the
number of study weeks.
2. Learn the basics of computer® through this introductory tutorial on commonly
used features and workflows.
2. help student use internet in various field, benefit of using search engines for
finding information over the internet.
3. create and save, edit, modify, rename, delete and move content in Microsoft
word .
4. To encourage students, develop their own skills in using the computer.
5. Introducing the student to computer basics and the purpose of the operating
system. As for the goals of the practical side It provides the student with skills in
using the Word printing program And also use the Windows operating system.

Indicative Contents
Lala ) el giall

Indicative content includes the following.

Basic window, objective, how use widow, operate on window, background and
control panel, computer type, desktop, laptop, personal computer, server, memory
type, size, important, internet, word wide web, type of internet browser, use
internet, Microsoft word, how use it, open new file, save, adding text, close file, save
it, editing, adding table, editing on table, insert text and picture, algin it, etc
Matlab, command window, inept, output, workspaces, command history,

File, edit, debug, desktop, window, help.

Course Outcomes:

Teaching the student to be familiar with the basic rules for dealing with and
managing a computer to help him complete projects Printing matters, preparing
statistics and graphs, creating presentations and designing engineering plans

And others, and the emergence of the Internet as a means of communication
available to everyone, it has become very necessary for students to learn to use
Computer due to the role of the Internet in many fields, including education,
scientific research, trade and marketing Through electronic correspondence, web
pages, and electronic communication.




Learning and Teaching Strategies

a2l r,L.;il\ Cilaa) yil
Strategies The theoretical method and exp_Ianation is by_presenting t_he material on the Point
Power program in the form of diagrams and pictures This is to attract the student's
attention and help him not feel bored. The practical method is to apply what has been
presented On the calculator and conduct daily and monthly exams
Student Workload (SWL)
e gl NOJQWQ&H@\)J\ Jaall
Structured SWL (h/sem) 40 Structured SWL (h/w) 5
Juadl) J3A Uall Jdaiiall ol jall Jasl) Lo sad calldall alaiiall ol 5all Jaall
Unstructured SWL (h/sem) 60 Unstructured SWL (h/w) )
Jadl) JBA QlUall el yee ol Al Jaal) Lo sand alldall alatiall ye s Hall Jaall

Total SWL (h/sem)

Jaal) A Ll IS sl 50} Jaal 100
Module Evaluation
Al Hall Balal) ans
) _ Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome
Quizzes 2 10% (10) 5and 10 | LO#1, #2 and #10, #11
Formative Assignments 3 10% (10) 3and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 5% (5) Continuous | All
Report 1 5% (5) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 60% (60) 16 All

Total assessment

100% (100 Marks)

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

Material Covered




Week 1 Lab 1: Learn about the basics of Windows

Week 2 Lab 2: using windows on computer .

Week 3 Lab 3: computer types

Week 4 Lab 4: computer memory types

Week 5 Lab 5: basic internet

Week 6 Lab 6: world wide web

Week 7 Lab 7: fundamental of Microsoft word file

Week 8 | Lab 8: add table in Microsoft file

Week 9 Lab9: adding picture in Microsoft word file

Week10 Lab 10: add, deleting, editing, Microsoft word file content
Week 11 | Lab 11: Change the text in the file, line, style text, ect
Week 12 | Lab 12: Desktop and control panel wallpapers

Learning and Teaching Resources
WJ:‘:‘S‘} (J;ul\ JJLAA

Text Available in the Library?
yes
.Computer literacy BASICS 2012, LeBlanc, Brandon."A closer
Required Texts look at the, windows 7. 2009
Yes
Recommended Computing Fundamentals, Innovative training works USA, Inc,
Texts 2006
e Classroom Digital 2010 Word. https://www.agitraining.com/books/microsoft-
officebooks/word-2010-digital-classroom-book
Grading Scheme
Group Grade il Marks % Definition
A - Excellent Skl 90-100 Outstanding Performance
Success Group B - Very Good [EEGRYEN 80 -89 Above average with some errors
(50 - 100) C - Good \TEN 70-79 Sound work with notable errors
D - Satisfactory BEWL 60 - 69 Fair but with major shortcomings




E - Sufficient Jsiia 50-59 Work meets minimum criteria

Fail Group FX - Fail (Al a8) il ) | (45-49) More work required but credit awarded

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

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




MODULE DESCRIPTION FORM

Module Information
Lyl 83l loglaa

Module Title Conductive Polymers Module Delivery
Module Type Core Theory
O Lect
Module Code NRE48038 eeture
O Lab
ECTS Credits 4 O Tutorial
O Practical
SWL (hr/sem) 100 O Seminar
Module Level uGIv Semester of Delivery 8
Administering Department BSc_NRE College
] ] ) lubnaabdulaziz@uomosul.edu.iq
Module Leader Lubna Abdulaziz Salih e-mail
Module Leader’s Acad. Title Assistant Professor Module Leader’s Qualification Ph.D
Module Tutor None e-mail E-mail
Peer Reviewer Name None e-mail E-mail

Scientific Committee Approval

Date Version Number 1.0
Relation with other Modules
31 Ayl Sl gall ae A8l
Prerequisite module None Semester
Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents

Loyl Olgisally phasll 5L g drshyld! Bkl Lol

Module Objectives
Gyl Baladl Colua]

The main objectives of Conductive Polymers that covers Polymer conductivity and its
contemporary applications

1. Introducing the student to the basic Conductive polymers — theory and story
2. This course deals with the basic Properties of polymers

3. Introduction to Polymers and Conducting Polymers

4. Learn about the Applications

Module Learning
Outcomes

ERVNUFNESURUIESE
gyl

1. Study all types of polymers
2. conductive polymers associated with renewable energy.
3. Modern industrial applications, especially in the field of solar cells
4. Learn the advantages and disadvantages

Indicative Contents
daliny VIl ol gisea]l

Indicative content includes the following.

Theory:
Part A — Theoretical lecture.

Introduction to Polymers and Conducting Polymers
Properties of polymers

what is conductivity?

Conductive polymers — theory and story

Conducting Polymers for Advanced Energy Applications

Processing of Conjugated Polymers

Applications and Devices Based on Conjugated Polymers

Learning and Teaching Strategies

PUECTPNPELRER VR -

Strategies

1. Lectures: Traditional lectures can be used to present foundational concepts,
theories, and principles to students. This allows for the dissemination of
information and provides a framework for understanding the subject matter.

2. Discussions and Debates: Encouraging students to engage in discussions and
debates promotes critical thinking and analysis of different perspectives. It
allows them to delve deeper into the subject matter, challenge assumptions,
and develop their communication and argumentation skills.

3. Case Studies: Presenting real-world case studies relevant to the course
material can help students apply theoretical concepts to practical situations.
This enables them to develop problem-solving skills and understand the real-

life implications of the theories they are learning.




4. Group Projects: Assigning group projects or presentations that require
students to work collaboratively can enhance their understanding of the
material. It promotes teamwork, research skills, and the application of
theoretical concepts in a practical context.

5. Multimedia and Visual Aids: Incorporating multimedia resources such as
videos, interactive simulations, and visual aids (e.g., diagrams, charts,
infographics) can enhance student engagement and understanding. Visual
representations can often simplify complex concepts and make them more
accessible.

6. Self-directed Learning: Encouraging students to take ownership of their
learning through self-directed activities, such as independent research,
literature reviews, or project-based assignments, fosters critical thinking,
independent thought, and a deeper understanding of the subject matter.

7. Assessments: Utilizing a variety of assessment methods, such as quizzes,
tests, essays, or reflective journals, allows students to demonstrate their
understanding of the material and provides feedback for their learning
progress. Assessments should be aligned with the learning outcomes and
encourage critical thinking and analysis.

Student Workload (SWL)
LCj..«.w| Vol O g Jlal @»b.ﬁ\ Jo=d

Structured SWL (h/sem) 48 Structured SWL (h/w) 3
ol I CIlall elatiedl (bl Jodl Lee gl JUal) latiall gyl ol

Unstructured SWL (h/sem) - Unstructured SWL (h/w) 3.46
el U3 Il elazedl e (gwhadl Josdl bee gl JUal) platiall p& byl Josell

Total SWL (h/sem) 100

i)l I3l CJlall S gyl Jan|

Module Evaluation

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

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

Report 1 10% (10) 13 LO #2, #3 and #5
Summative Midterm Exam 2hr 10% (10) 7 LO#1-#5




assessment

Final Exam

3hr 50% (50)

16

All

Total assessment

100% (100 Marks)

Delivery Plan (Weekly Syllabus)
Gl £ 9 zlgiall

Material Covered

Week 1 | Introduction to Polymers

Polymer basics

Week 2
Week 3 Properties of polymers:
Week 4 conductivity

WeekS | conductive polymers — theory and story

Week 6

Applications

Week 7 | Conductive Polymers as Organic Nano metal

Week 8 | Conducting Polymer Fiber Production and Applications

Week 9 | Polymers for Use in Polymeric Light-Emitting Diodes

Week 10 | Conjugated Polymer Electronics—Engineering Materials and Devices

Week 11 | Conjugated Polymer-Based Photovoltaic Devices....

Week 12 | Optical Biosensors Based on Conjugated Polymers ......

Week 13 | Conjugated Polymers for Microelectromechanical and Other Microdevices ..

Week 14 | Corrosion Protection Using Conducting Polymers ..

Week 15 | Corrosion Protection Using Conducting Polymers ..

Week 16 | Final Exam

Learning and Teaching Resources
oy @ladl jolas

Text

Available in the Library?

Required Texts

Handbook of Conducting Polymers Third Edition Edited

by Terje A. Skotheim and John R. Reynolds CONJUGATED

No




POLYMERS PROCESSING AND APPLICATIONS
Recommended
None No
Texts
Websites None
Grading Scheme
Ol lalaseo
Group Grade il Marks % | Definition
A - Excellent Skl 90-100 Outstanding Performance
B - Very Good I e 80 -89 Above average with some errors
Success Group -
(50 - 100) C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory Jawgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX — Fall (Axlaadl 8) cwly | (45-49) More work required but credit awarded
(0-49) F — Fail sl (0-44) Considerable amount of work required

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




MODULE DESCRIPTION FORM
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Module Information
Ly l)) B3Le) oo glas

Module Title Digital Electronics Module Delivery
Module Type Core Xl Theory
X Lecture
Module Code NRE24013 <
X Lab
ECTS Credits i Tutorial
O Practical
SWL (hr/sem) 175 0 Seminar
Module Level UGlI Semester of Delivery 4
o BSC-NRE
Administering Department College
Module Leader Dr. Assim Ahmed Issa e-mail Assim.ahmed@uomousl.edu.iq
Module Leader’s Acad. Title | Lecture Module Leader’s Qualification PhD.
Module Tutor none e-mail
Peer Reviewer Name None e-mail E-mail
e 07/05/2024 Version Number 1.0
Approval Date
Relation with other Modules
Ls);)l\ oyl 5l gl o 43
Prerequisite module None Semester
Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents

Loyl Olgisally phasll 5L g drshyld! Bkl Lol

Module Objectives
daly! Boladl Calual

These objectives provide a general overview of the knowledge and skills you can
expect to acquire during the Digital Electronics.

1- Understand the behavior of Binary Arithmetic.

2- Hexadecimal Numbers and Octal Numbers.

3- Logic Gates, The Inverter. The AND Gate and The OR Gate

4- The NAND Gate and The NOR Gate.

5- The Exclusive-OR and Exclusive-NOR Gates.

6- DeMorgan’s Theorems.

7- Flip-Flops, Flip-Flop Operating Characteristics, Flip-Flop Applica

Module Learning
Outcomes

Balal) @hatll oy
WY

1- Understand the Digital Electronics..

2- Understand the behavior of Binary Arithmetic .

3- Understand Logic Gates , The Inverter. The AND Gate and The OR Gate
The NAND Gate and The NOR Gate.

4- Calculate and analyze Binary Arithmetic and Logic Gates

Indicative Contents
dyoliny Y wbgiseal!

Students do study the following fields:

1- Decimal Numbers and Binary Numbers .

2- Binary Arithmetic.

3- Complements of Binary Numbers and Signed Numbers.

4- Hexadecimal Numbers and Octal Numbers

5- Logic Gates , The Inverter. The AND Gate and The OR Gate

6- The NAND Gate and The NOR Gate.

7- The Exclusive-OR and Exclusive-NOR Gates.

8- DeMorgan’s Theorems.

9- Flip-Flops, Flip-Flop Operating Characteristics, Flip-Flop Applications.

Course Outcomes: the student will be able to:

1. know the type of number system .

2- Use number system to solve problem and solve problems.

3- Connecting electrical circuits, Logic Gates , The Inverter. The AND Gate and The
OR Gate, The NAND Gate and The NOR Gate

4. Explanation of the DeMorgan’s theory.

Learning and Teaching Strategies

oty @hatl ol el

Strategies

1. know the type of number system .

2- Use number system to solve problem and solve problems.

3- Connecting electrical circuits, Logic Gates , The Inverter. The AND Gate and
The OR Gate, The NAND Gate and The NOR Gate

4. Explanation of the DeMorgan’s theory.




Student Workload (SWL)
LCj,.«.w| Vol O g Jlal @ub.ﬁ\ Jo=d

Structured SWL (h/sem) 03 Structured SWL (h/w) 6
Jeadl I CIlal) laiall guwhld] Jos| s sl Ul edaziall (golyad] Jose!

Unstructured SWL (h/sem) a2 Unstructured SWL (h/w) 4
el I Ilal) @lisiall g (gl Jazedl s gasl Ul elaniall g gyl Jasel

Total SWL (h/sem)

el I CIlal) ST gyl sl 175

Module Evaluation

. ) Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome
Quizzes 2 10% (10) 5and 10 | LO#1,#2 and #3, #5
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #5
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #2, #3 and #5
Summative Midterm Exam 2hr 10% (10) 7 LO#1-#5
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Material Covered
Week 1 | Decimal Numbers .
Week 2 | Binary Numbers.
Week 3 | Decimal-to-Binary Conversion solved problems
Week 4 | First Quiz, Decimal-to-Binary Conversion solved problems.
Week 5 | Binary Arithmetic.
Week 6 | Binary Arithmetic,
Week 7 | Complements of Binary Numbers .
Week 8 | Signed Numbers solved problems.




Week 9 | Second Quiz, and Arithmetic Operations with Signed Numbers

Week 10 | Arithmetic Operations with Signed Numbers.

Week 11 | Hexadecimal Numbers solved problems.

Week 12 | Third Quiz , The AND Gate and The OR Gate.

Week 13 | The NAND Gate and The NOR Gate and DeMorgan’s Theorems.

Week 14 | Flip-Flops, Flip-Flop Operating Characteristics.

Week 15 | Flip-Flop Applications and solved problems.

Week 16 | Final Exam

Delivery Plan (Weekly Lab. /Syllabus)
Sl (g5l zlgiol!

Material Covered

Week 1,2,3,4

Week 5,6,7,8

Week 9,10,11,12

Week 13,14,15

Week 16

Learning and Teaching Resources
U*?J‘J‘ﬂb ‘o.la.’i.’\).)l/,a.o

Text

Available in the Library?

Digital Fundamentals , Thomas L. Floyd

Required Texts Pearson Education Limited 2015 No
Lecture Notes for Digital Electronics
Recommended Raymond E. Frey Physics Department University of Oregon No
Texts Eugene, OR 97403, USA rayfrey@uoregon.edu March,
2000
Websites https://www.geeksforgeeks.org/digital-electronics-logic-design-tutorials/




Grading Scheme

Oyl lalaso

Group Grade ol Marks % | Definition

A - Excellent Sl 90- 100 Outstanding Performance

B - Very Good [SENVES 80-89 Above average with some errors
Success Group X
(50 - 100) C- Gogd SVES 70-79 Soynd wo'rk Wlth. notable errgrs

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

E - Sufficient Jgado 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aol W8) cwly | (45-49) More work required but credit awarded
(0-49) F — Fail el (0-44) Considerable amount of work required

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




MODULE DESCRIPTION FORM
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Module Information
Ly l)) B3Le) oo glas

. ECONOMICS OF ENERGY :
Module Title Module Delivery
Module Type Core Theory
O Lecture
Module Code NRE36026 O Lab
ECTS Credits 3 O Tutorial
O Practical
SWL (hr/sem) 75 O Seminar
Module Level 2 Semester of Delivery 1
Administering Department | BSc_NRE College
Module Leader Dr. Saad Fadhil Mahmood e-mail Saadfadhil32@uomousl.edu.ig
Module Leader’s Acad. Title | Lecture Module Leader’s Qualification P.hD.
Module Tutor e-mail E-mail
Peer Reviewer Name None e-mail E-mail
SR E Clomil s 8/5/2024 Version Number 1.0
Approval Date

Relation with other Modules

&3 Ayl Sl gall ao AN

Prerequisite module None Semester

Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents
Loyl Olgisally phasll 5L g drshyld! Bkl Lol

Module Objectives
duwlyd) Baledl Colual

1- Definition of the term sustainable development, which the world has become
calling for the need to achieve.

2- Linking between economic, social and environmental goals.

3- Knowing the role that renewable energy can play in achieving sustainable
development.

Module Learning
Outcomes

ERVNUFNESURUIESE
duly |

1-

2-

(ep]
T

Develop a comprehensive understanding of renewable energy, including its
definition, importance, and relevance in the context of sustainable development.
Gain knowledge about various sources of renewable energy, such as solar energy,
wind energy, hydroelectric power, biomass energy, nuclear energy, and geothermal
energy. They will learn about the characteristics, advantages, and limitations of
each energy source.

Acquire technical knowledge and understanding of renewable energy systems,
including photovoltaic solar energy systems. They will learn about the components,
functioning, and design considerations for solar energy systems.

Economic Analysis of Renewable Energy: Students will explore the economics of
renewable energy sources. They will analyze the costs, benefits, and financial
considerations associated with the deployment and operation of renewable energy
projects. They will also learn about the calculation of costs for solar power plants
and compare them with other energy sources, such as diesel power plants.

Able to apply their knowledge of renewable energy economics to real-world
scenarios. They will gain practical skills in evaluating the economic viability of
renewable energy projects and making informed decisions based on economic
analysis.

Indicative Contents
Aol Y wbgizall

Indicative content includes the following.

Week 1: Introduction to Renewable Energy

e Definition and importance of renewable energy
e Environmental and economic benefits of renewable energy
e Overview of the role of renewable energy in achieving sustainability goals

Week 2: Sources of Renewable Energy

e  Exploration of different sources of renewable energy

e Detailed study of solar energy, wind energy, hydroelectric power, and their
characteristics

e Introduction to biomass energy, nuclear energy, and geothermal energy as
additional renewable energy sources

Week 3: Technical Aspects of Renewable Energy Sources

e Understanding the technical aspects of solar energy systems
e  Study of wind energy systems and their design considerations
e  Overview of hydroelectric power plants and their operation

Week 7: Photovoltaic Solar Energy and Solar Cells

e In-depth study of photovoltaic solar energy and its applications

e Understanding the working principles and efficiency of solar cells

e  Examination of different types of solar cells and their technological
advancements




Week 11: The Economics of Renewable Energy Sources

e Analysis of the economic aspects of renewable energy projects

e  Evaluation of costs and benefits associated with renewable energy
deployment

e Examination of policy frameworks and financial incentives for renewable

energy

Learning and Teaching Strategies

oalazlly ot el el

1. Engage students actively in solving real-world energy economics problems. with a
complex energy-related scenarios or case studies and challenge them to analyze
the economic implications, consider various factors, and propose solutions.
Facilitate group discussions and provide guidance as students work through the
problems, encouraging them to apply economic principles and models to make
informed decisions.

Strategies 2. Create experiential learning opportunities for students. Develop interactive
simulations or scenarios that simulate energy markets, policy decision-making
processes, or investment scenarios. Assign student’s specific roles, such as energy
investors, policymakers, or renewable energy project developers, and guide them
in making decisions based on economic factors and market dynamics. This strategy
enhances students' understanding of the complexities of energy economics in a
practical and engaging manner.

Student Workload (SWL)

le gawl V0 J G gunxo CIUM L?»\J.U\ Jed
Structured SWL (h/sem) 48 Structured SWL (h/w) 3
el U3 CIUal) elaiadl gwhdl ozl L gl JUal) olaiiall gyl ol
Unstructured SWL (h/sem) 57 Unstructured SWL (h/w) 5
ad)l INS Il elauiall e (uhdl Josdl b gl JUal) platiall p& (gulyll Josrll
Total SWL (h/sem) -
Juad)l s CIlall (KSII whydl Joel




Module Evaluation

duwwy | B3le) @unsts
] ) Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #3, #5
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #5
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #2, #3 and #5
Summative Midterm Exam 2hr 10% (10) 7 LO#1 - #6
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
Gl £ 9 zlgrall

Material Covered

Week 1 | What is renewable energy.

Week 2 | sources of renewable energy.

Week 3 | Solar energy, wind energy, hydroelectric power and energy
Week 4 | Biomass energy, nuclear energy, and geothermal energy
Week 5 Technical aspects of renewable energy sources

Week 6 Technical aspects of renewable energy sources continue
Week 7 Photovoltaic solar energy and solar cells

Week 8 Photovoltaic solar energy and solar cells continue

Week 9 | Types of solar energy systems

Week 10 | Components of solar energy systems

Week 11 | The economics of renewable energy sources

Week 12 | The economics of renewable energy sources continue
Week 13 | Solar power plant designs

Week 14 | Solar power plant designs continue

Week 15 | Calculating the costs of solar and diesel power plants
Week 16 | Final Exam




Learning and Teaching Resources
w).Lﬁb M‘)Jw

Text

Available in the Library?

1-Energy Economics

Required Texts 5 No
Recommended
1. No
Texts
Websites None
Grading Scheme
Ol Lo
Group Grade il Marks % | Definition
A - Excellent bl 90 -100 Outstanding Performance
B - Very Good [SENvES 80 -89 Above average with some errors
Success Group -
(50 - 100) C-Good NVES 70-79 Sound work with notable errors
D - Satisfactory lawgie 60 - 69 Fair but with major shortcomings
E - Sufficient Jgado 50 - 59 Work meets minimum criteria
Fail Group FX - Fall (A laadl 08) cwnly | (45-49) More work required but credit awarded
(0-49) F — Fail sl (0-44) Considerable amount of work required

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




MODULE DESCRIPTION FORM
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Module Information
Al 5l B5loll Wlo gleo

Module Title English Module Delivery
Module Type Basic Theory
Module Code uomioz O Lecture
ECTS Credits 2 0O Lab

O Tutorial
SWL (hr/sem) 50 O Practical

O Seminar
Module Level UGl Semester of Delivery 2
Administeri New and Renewable

MG Energies College | College of sciences

Department

Module Leader| Dr.Saad

Fadhil Mahmood

e-mail

Saadfadhil32@uomousl.edu.ig

Module Leader’s Acad.

Title Lecture Module Leader’s Qualification | P.hD.
Module Tutor e-mail E-mail

Peer Reviewer Name None e-mail E-mail

SHEE 01/06/2023 Version Number | 1.0
CommitteeApproval

Date

Relation with other Modules

33 dul )l sl g0ll go @Nal

Prerequisite module

None

Semester
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Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative

Contents

dnnla, Nl wlginally Aleill zilisg dul o)l sloll Glsal

Module Objectives

dal 3l 5Ll Calsal

1- Develop an understanding of the English language and its importance inthe field
of renewable energy.

2- Gain knowledge of the overview of the English language, including itshistory,
grammar, vocabulary, and pronunciation.

3- Acquire the necessary English language skills to effectively communicateand
discuss renewable energy topics.

4- Explore the specific vocabulary, terminology, and expressions related to
renewable energy sources.

5- Enhance English language proficiency through the study and discussion ofvarious
renewable energy sources, such as solar energy, wind energy, tidal energy, wave
energy, geothermal energy, and biofuels.

6- Develop the ability to comprehend and interpret written and spokenEnglish texts
related to renewable energy.

7- Practice and improve English language skills, including reading, writing, listening,
and speaking, within the context of renewable energy discussions.

8- Participate in quizzes to assess understanding and knowledge of bothEnglish
language concepts and renewable energy topics.

Module Learning
Outcomes

dslol) Aleill wls 50
Qaul 5]l

1- Develop a comprehensive understanding of the English language, including its
grammar, vocabulary, pronunciation, and overall structure.

2- Acquire specialized knowledge and vocabulary related to renewable energy
sources, such as solar energy, wind energy, tidal energy, wave energy,
geothermal energy, and biofuels.

3 Enhance English language proficiency in all four language skills - reading,writing,
listening, and speaking - within the context of renewable energy discussions.

4- Demonstrate the ability to comprehend and interpret written and spoken




English texts related to renewable energy sources and effectivelycommunicate
ideas and opinions on these topics.

5- Apply English language skills to effectively discuss, analyze, and present
information about renewable energy sources in English.

Indicative content includes the following.

¢ Introduction to the English language and its importance in the field of
renewable energy

e Overview of English grammar, including tenses, sentence structure, andparts of
speech

o Vocabulary building exercises related to renewable energy

Inleeie e Pronunciation practice and drills
Contents P
e Introduction to common idioms and expressions in English
duola M Clgimoll P J

¢ Introduction to renewable energy sources and their significance

¢ Vocabulary and terminology related to renewable energy

¢ Reading and discussing articles and texts on renewable energy topics
o Writing exercises on renewable energy sources and their benefits

o Listening to and practicing spoken English related to renewable energy

Learning and Teaching
Strategies

adeill g Aleill olsul il

Integrated Language and Scientific Content: Integrate the teaching of English
language skills with scientific content related to Renewable Energy. Incorporate
Strategies reading scientific articles, analyzing data, and discussing researchfindings in English to
enhance students' scientific literacy and language skills

simultaneously.

Student Workload (SWL)
le gul 0 _d Ggumo Ll gl Al Josl

Structured SWL (h/sem) 31 Structured SWL (h/w) 2




Juosll D Lol Abbizell el 53 ol bie gaul lal) absiiioll gl 53l Jos)|

Unstructured SWL (h/sem)

Unstructured SWL (h/w)

D bl Aol ue gl 53l Jos)l 44 3.1

Jecdll

L gl LIl abssiall & ol ,sdl Josl

Total SWL (h/sem)

Jesll Dl sl ol 53l Josl

75

Module Evaluation

sl )l Bslall Ay

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

Quizzes 2 10% (10) 5and 10 LO#1, #2 and #3, #5

Assignments 2 10% (10) 2and 12 LO #3, #4 and #5
Formative

Continuous

assessment | pryjects / Lab. 1 10% (10) All

Report 1 10% (10) 13 LO #2, #3 and #5
SUmmative Midterm Exam 2hr 10% (10) 7 LO#1-#5
assessment  "Einal Exam 3hr 50% (50) 16 All

100% (100
Total assessment
Marks)

Delivery Plan (Weekly
Syllabus)

S bill e gl zlgiall

Material Covered

Week 1

English language overview




Week 2 | English language overview continue
Week 3 | Renewable Energy in English book
Week 4 | Renewable Energy continue
Week 5 | Solar Energy in English book
Week 6 | Solar Energy continue
Week 7 | Wind Energy in English book
Week 8 | Wind Energy continue
Week 9 | Tidal Energy in English book
Week 10 | Tidal Energy continue
Week 11 | Wave Energy in English book
Week 12 | Wave Energy continue
Week 13 | Geothermal Energy in English book
Week 14 | Geothermal Energy continue
Week 15 | Biofuels in English book
Week 16 | Final Exam
Learning and Teaching
Resources
o il g Aleill s3las
Text Available in the
Library?

1-
Required Texts No

2-
Recommende

1 No
dTexts
Websites None




Grading Scheme

als sl blase
Group Grade Saaill Marks % | Definition
A - Excellent 5ol 90-100 Outstanding Performance
B - Very Good x> s> 80-89 Above average with some errors
Success
Group C - Good LVEN 70-79 Sound work with notable errors
(50 - 100) D - . ) : . . .
satisfactory b gio 60-69 Fair but with major shortcomings
E - Sufficient Jgaso 50-59 Work meets minimum criteria
_ EX — Eail (@leoll 38) sl | (45-49) More work required but credit
Fail Group awarded
0-49 i
( ) E _ Fail ol (0-44) Cons.lderable amount of work
required

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

VI




MODULE DESCRIPTION FORM

Module Information
Loy ) B3Ledl Lo glas

Module Title Fundamental of Electricity Module Delivery
Module Type Core Theory
X Lecture
Module Code NRE1205 Lab
ECTS Credits 8 Tutorial
O Practical
SWL (hr/sem) 200 O Seminar
Module Level UGx111 Semester of Delivery 2
Administering Department Type Dept. Code College Type College Code
Module Leader Ibtisam Yahya Abdullah e-mail ibtisamyahya@uomosul.edu.ig

Module Leader’s Acad. Title

Lecture

Module Leader’s Qualification

P hD.

Module Tutor

Ibtisam Yahya Abdullah

e-mail

ibtisamyahya@uomosul.edu.iq

Peer Reviewer Name

e-mail

Scientific Committee

Approval Date 01/02/2024 Version Number 1.0
Relation with other Modules
RIE W RVINPIN[F -t P8 |
Prerequisite module None Semester
Co-requisites module None Semester



mailto:ibtisamyahya@uomosul.edu.iq
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Module Aims, Learning Outcomes and Indicative Contents
Loyl Olgisally phasll 5L g drshyld! Bkl Lol

1- Identify Electrical Quantities
2- Understand the structure of matter.
3- Explain the concept of electricity and what's meant by the free electron.
4- Distinguish between static and moving current.
5- Expresses current, voltage, work, and power concepts.
6- Defines direct current and alternating current.
7- Describe the Electromotive Force & Potential Difference.
Module Objectives 8- Describes the relationship between resistance, current and voltage.
Gyl Baladl Colual 9- Calculate the electric power.
10- Describe the Electromagnetic Induction
11- Distinguish the D.C Machine (Motor & Generator) and A.C Machine (Motor
& Generator)
12- Explain the Eddy currents
13- Distinguish between DC & AC Current.
14- Distinguish the Time & Frequency
15- Calculate the Root mean square value.
16- Find current, voltage, and resistance in simple circuits.
At the end of this module, a student should be able to:
1. Understand the physical meaning of variables used to describe electricity.
2. Understand the major parts of an atom.
3. Discuss the differences between conductors, semiconductors, and insulators.
4. Understand the basic quantities in electric circuits such as voltage and
current.
5. Understand the basic quantities in electric circuits such as voltage and
Module Learning current.
Outcomes 6. Relate the three main parameters of an electric circuit: the voltage, the
3kl elall ilzyes eIec’Fric current, and the electrical resistance through Ohms law. o
iy 7. Realize h.ov.v the abovgl three parameters are used to compute circuit
characteristics and conditions.
8. Realize how the above parameters are used to compute electrical power.
9. Demonstrate an understanding of the basic knowledge of Electromagnetic
Induction, Transformers and generator.
10. State the Faraday’s &Lenz’s laws of Electromagnetic Induction
11. Understand the Eddy currents
12. Identify the A.C. Fundamental
13. Solve the circuit connected of Capacitance & Inductance.

Indicative Contents
daliy VIl ol gisea]l

Indicative content includes the following.

Theory:
1.

2.

Atoms, Electrons, Charge
Conductors and Insulators




3 Current

4 Voltage

5. Power

6. Resistance

7 Magnetism and Electromagnetism

8 Circuit Components and Resistance

9. Magnetism and Electromagnetism

10. Electromagnetic Induction

11. Faraday’s law of Electromagnetic Induction
12. Lenz’s law of Electromagnetic Induction
13. Eddy currents

14. Transformer

15. Generator

16. Alternating Current
17. Type of Waveforms

18. Time & Frequency of the Waveform:
19. RMS Value of a Sine Wave
20. Phase

Delivery Plan (Weekly Lab. Syllabus)
D8Rl e ) el

Material Covered

S Lab 1: Finding the relationship between the current passing through the tungsten filament and the
ee

potential difference between its ends

Week 2 Lab 2: Static electricity

Week 3 Lab 3: Determine the value of unknown resistance by using a Wheatstone bridge.

Week 4 Lab 4: Determination of the E. M. F. of a Battery

Week 5 Lab 5: Electrical transformer

Week 6 Lab 6: Efficiency of the electrical transformer

Learning and Teaching Strategies

odally ool bl

1. Lectures: used to introduce and explain key fundamentals of electricity.

2. Interactive discussions: used to engage students in critical thinking and
problem-solving related to electricity through group discussions, debates,
case studies, and simulations.

Strategies




3. Multimedia resources: used to enhance student engagement and
understanding of concepts related to electricity through videos, animations,
and simulations.

4. Assessment and feedback: used to measure student learning and provide
feedback on their progress through quizzes, exams, and projects.

Student Workload (SWL)
LCj,«.w\ Vo O gunmo g,JUaJJ L“;wb.,\.“ JADJ\

Structured SWL (h/sem) 108 Structured SWL (h/w) .
el U3 CIal) elaiedl (swhudl Josxdl Lee gl JUal) latiall gyl Jal

Unstructured SWL (h/sem) 97 Unstructured SWL (h/w) 6
el 3 LIl elaedl e (gwhadl Josdl bee gl JUal) latiall p& byl Josell

Total SWL (h/sem)
el I CIlal) ST gyl sl

200

Module Evaluation

) ) Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #3, #6
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #5, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #2, #3 and #5
Summative Midterm Exam 2hr 10% (10) 7 LO#1-#5
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
LS).b.A.“ Lf’ﬁ"““’}” CL@.«AJ\
Material Covered
Week 1 Electrical unit system, Basic principles & Atomic theory Atoms
Week 2 | Types of Materials , Types of Electricity , Current
Week 3 Voltage, Electromotive Force and Potential Difference, Sources of electrical force




Week 4 Electric Power

Week 5 Resistance and resistivity (Ohm’s Law), Resistance & Conductance,

Week 6 | Magnetism and Electromagnetism, Electromagnetic Induction

Week 7 | Faraday’s law of Electromagnetic Induction

Week 8 | Lenz’s law of Electromagnetic Induction, Eddy currents

Week 9 Eddy currents

Week 10 | Transformer

Week 11 | Transformer

Week 12 | Generators

Week 13 | Alternating Current , Type of Waveforms, Time & Frequency of the Waveform

Week 14 | RMS Value of a Sine Wave , Phase

Week 15 | Final Exam

Delivery Plan (Weekly Lab. Syllabus)
D8Rl e gl el
e Lab 1: Find!ng the relationship between the current passing through the tungsten filament and the
potential difference between its ends
Week 2 Lab 2: Static electricity
Week 3 Lab 3: Determine the value of unknown resistance by using a Wheatstone bridge.
Week 4 Lab 4: Determination of the E. M. F. of a Battery
Week 5 Lab 5: Electrical transformer
Week 6 Lab 6: Efficiency of the electrical transformer
Learning and Teaching Resources
wj.\iﬂg ‘olxﬂ‘ dbas
Text Available in the Library?
1- Fundamentals of Electric Circuits , Charles K. Alexander |
Matthew n. o. Sadiku. FiFth Edition
Required Texts 2- Fundamental Electrical and Electronic Principles |, No
Christopher R Robertson, Third Edition




1. ELECTRICAL FUNDAMENTALS COMPETENCY, Industry
Recommended Training Authority of BC. LibreTexts ™
Texts 2. Basic.PrivncipIes of Electricity, by Prof. Dr. Osman No
SEVAIOGLU Electrical and Electronics Engineering
Department.
Websites None

Grading Scheme

Oyl lalaso

Group Grade el Marks % | Definition

A - Excellent Sl 90- 100 Outstanding Performance

B - Very Good [SERvES 80 -89 Above average with some errors
?;c():(zelsgoc)Sroup C-Good NVES 70-79 Sound work with notable errors

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

E - Sufficient Jgstn 50 - 59 Work meets minimum criteria
Fail Group FX — Fail (A=)l W8) )y | (45-49) More work required but credit awarded
(0-49) F — Fail ) (0-44) Considerable amount of work required

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




MODULE DESCRIPTION FORM
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Module Information
Lyl 83l loglaa

Module Title Fuel and Hydrogen Cells Module Delivery
Module Type Core Theory

O Lect
Module Code NRE47036 eeture

O Lab
ECTS Credits 3 O Tutorial

O Practical
SWL (hr/sem) 75 O Seminar
Module Level uGIv Semester of Delivery 7
Administering Department BSc_NRE College
Module Leader Mustafa Hussein ibrahim e-mail ?2?2?2?2??@uomosul.edu.ig
Module Leader’s Acad. Title Lecture Module Leader’s Qualification M.Sc.
Module Tutor None e-mail E-mail
Peer Reviewer Name None e-mail E-mail
Scientific Committee Approval Version Number 10
Date

Relation with other Modules
31 Ayl Sl gall ae A8l

Prerequisite module None Semester
Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents
Loyl Olgisally phasll 5L g drshyld! Bkl Lol

These objectives highlight the goals of the course in mathematical modeling, and
illustrate the knowledge and skills that students will develop throughout their studies
in this department

1.

Understanding the definition and concept of modeling.

2. Familiarizing with the different types of modeling techniques.
3. Exploring the advantages and disadvantages of modeling.
Module Objectives 4, Devel.oping skills in mathematical modelir'lg. '
. . 6 5. Identifying and understanding the essential elements of modeling.
Ayl Boldl Colual . . _ , . .
6. Gaining proficiency in analytical modeling techniques.
7. Analyzing and discussing real-world examples of modeling applications.
8. Understanding the components involved in the modeling process.
9. Differentiating between modeling variables and modeling parameters.
10. Exploring the concept of simulation models and their characteristics.
11. Developing skills in numerical analysis for modeling purposes.
12. Exploring the role of digital-to-analog converters in modeling and simulation.
1. Define modeling and its significance in various fields.
2. ldentify different types of modeling techniques used in practice.
3. Explain the advantages and disadvantages of modeling in decision-making
processes.
4. Apply mathematical modeling to represent real-world systems.
5. lIdentify and describe the essential elements involved in the modeling
Module Learning process.
Outcomes 6. Utilize analytical modeling techniques to solve mathematical problems.
Balol) elatll Colaryin 7. Demgnstrate an u_nderstanding of moqeling thrgugh relevan.t examples.
) 8. Identify and describe the components involved in the modeling process.
drasbl 9. Differentiate between modeling variables and modeling parameters.
10. Understand simulation models and their role in representing complex
systems.
11. Characterize the process and importance of simulation in modeling.
12. Apply numerical analysis techniques in solving modeling problems.
13. Understand the concept of a digital-to-analog converter and its relevance in

modeling

Indicative Contents
dyolanyl wlgizall

Indicative content includes the following.

1.

O N A WD

Definition of modelling

Types of modeling

Advantage and disadvantage of modelling
Math. modelling

modelling elements

Analytical modelling

examples

Modelling components




10.
11.
12.
13.
14.

Modelling variables
Modelling parameters
Simulation models
Characterizing of simulation
Numerical analysis

DAC

Learning and Teaching Strategies

oalazlly ol bl el

Strategies

Lectures: Traditional lectures can be used to present foundational concepts,
theories, and principles to students. This allows for the dissemination of
information and provides a framework for understanding the subject matter.
Discussions and Debates: Encouraging students to engage in discussions and
debates promotes critical thinking and analysis of different perspectives. It
allows them to delve deeper into the subject matter, challenge assumptions,
and develop their communication and argumentation skills.

Case Studies: Presenting real-world case studies relevant to the course
material can help students apply theoretical concepts to practical situations.
This enables them to develop problem-solving skills and understand the real-
life implications of the theories they are learning.

Group Projects: Assigning group projects or presentations that require
students to work collaboratively can enhance their understanding of the
material. It promotes teamwork, research skills, and the application of
theoretical concepts in a practical context.

Multimedia and Visual Aids: Incorporating multimedia resources such as
videos, interactive simulations, and visual aids (e.g., diagrams, charts,
infographics) can enhance student engagement and understanding. Visual
representations can often simplify complex concepts and make them more
accessible.

Self-directed Learning: Encouraging students to take ownership of their
learning through self-directed activities, such as independent research,
literature reviews, or project-based assignments, fosters critical thinking,
independent thought, and a deeper understanding of the subject matter.
Assessments: Utilizing a variety of assessment methods, such as quizzes,
tests, essays, or reflective journals, allows students to demonstrate their
understanding of the material and provides feedback for their learning
progress. Assessments should be aligned with the learning outcomes and
encourage critical thinking and analysis.

Student Workload (SWL)




Lo gasel 10 J ganme Il (guhll Jood!

Structured SWL (h/sem) 18 Structured SWL (h/w) 3
el M CIlal) elaiedl (guhydl ol L gl IUal) olatiall gyl ol

Unstructured SWL (h/sem) 57 Unstructured SWL (h/w) 18
el U35 Il elaiedl e (qwhudl Josxdl L gl JUal) platiall p& (bl Josrll '

Total SWL (h/sem)

el s LIl (SU1 gyl Joel =
Module Evaluation
sy B3 La)! @unsts
) ) Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome

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

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

Total assessment

100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Sl (g5l zlginll
Material Covered
Week1l | Whatis modelling
Week 2 | Types of modeling
Week 3 | Advantage and disadvantage of modelling
Week 4 Math. modelling
Week 5 modelling elements
Week 6 Analytical modelling
Week 7 | examples
Week 8 | examples
Week 9 Modelling components




Week 10 | Modelling variables

Week 11 | Modelling parameters
Week 12 | Simulation models

Week 13 | Characterizing of simulation
Week 14 | Numerical analysis

Week 15 | DAC

Week 16 | Final Exam

Learning and Teaching Resources

oy @ladl jsbas

Text

Available in the Library?

Modelling and simulation

Required Texts » No
q 1%t edition by Hartmut Bossel
Recommended
None No
Texts
Websites None
Grading Scheme
Oyl alaso
Group Grade sl Marks % | Definition
A - Excellent Sl 90-100 Outstanding Performance
B - Very Good [SENVES 80-89 Above average with some errors
Success Group X
(50 - 100) C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory lawgin 60 - 69 Fair but with major shortcomings
E - Sufficient Jgstn 50-59 Work meets minimum criteria
Fail Group FX - Fail (A laadl 8) 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.




MODULE DESCRIPTION FORM
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Module Information
Lyl 83l ilo glae

Module Title Gen. Physics (Optics) Module Delivery
Module Type Core X Theory
Module Code NRE1207 Lecture

O Lab
ECTS Credits 6 O Tutorial

O Practical
SWL (hr/sem) 150 Seminar
Module Level 1 Semester of Delivery 1
Administering Department Type Dept. Code College Type College Code
Module Leader Basheer Khalil ahmed e-mail basheerahmed@uomosul.edu.ig
Module Leader’s Acad. Title Assistant Professor Module Leader’s Qualification Msc
Module Tutor None e-mail E-mail
Peer Reviewer Name None e-mail E-mail
sSSP, 18/06/2023 Version Number 4.0

Date

Relation with other Modules

31 Ayl Sl gall ae A8l

Prerequisite module

None

Semester

Co-requisites module

None

Semester
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Module Aims, Learning Outcomes and Indicative Contents

Loyl Olgisally phasll 5L g drshyld! Bkl Lol

Module Objectives
Gyl 3aladl Colua]

The main objectives of an Principle of gen physics (optics)

1. The main objective of the course is the importance of all physics and its
applications . the future introducing the student to different types of optics

such as geometrical optics , physical optics and quantum optics .
2. This course deals with who a image formed by mirrors and lenses

3. Learn about the application of mirrors and lenses in different application of

solar energy

4. Learn about the optical instrument such as microscope , telescope and fiber

glass

Module Learning
Outcomes

R VNUFNESURUIESE
gyl

1. Study all types of optics such as geometrical optics ,physical optics and
quantum optics.
2. Understand the meaning of nature of light
3. Studing the thin and thick lensses
4. Learn how the image formed by mirrors and lenses.
5. Studing some appling physics such as rain bow and total internal
reflection.

6. Learn the some optical instrument such as Camera ,Microscope ,Telescope

and eye.

Indicative Contents
dyoliny Y wbgisall

Indicative content includes the following.

Theory:
Part A — Theoretical lectures

Nature of light

Type of optics

Geometric optics

Physical optics

Quantum optics

Ray tracing

Reflection

Refraction

Fermat principle

Image formation by mirrors
The lenses

Image formation by lenses
Thin and thick lenses
Combination of lenses
Optical instrument
Microscope ,Telescope




Camera ,Eye and fiber glass
Physical optics

Interface

diffraction

Learning and Teaching Strategies

oty @hatl ol el

Lectures: used to introduce and explain key concepts related to all Energy
Sources hn the surface of the earth

Interactive discussions: used to engage students in critical thinking and
problem-solving related to nuclear energy through group discussions,
debates, case studies, and simulations.

Multimedia resources: used to enhance student engagement and

Strategies understanding of complex concepts related to nuclear energy through
videos, animations, and simulations.
Assessment and feedback: used to measure student learning and provide
feedback on their progress through quizzes, exams, and projects.
Expanding students’ perceptions about this science and its contents it
includes that help in stratigraphic Show related video. White board,& Data
show
Student Workload (SWL)
Lcj,.«.w| Vol O gm0 JUal g_g‘”‘)JJ‘ Jo=d
Structured SWL (h/sem) 63 Structured SWL (h/w) 4
Jiad)l I Clall @latindl gl Joxdl e gl lal laziall gl Jasxll
Unstructured SWL (h/sem) 87 Unstructured SWL (h/w) 6
el 3 CIal) elazedl e (gwhudl Josdl L gl JUal) platiall p& (gubyll Josrll




Total SWL (h/sem)

Joadll UM CJUall (S gyl Jond| 150
Module Evaluation
duwoly ] Bola| ouuss
. ) Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome

Quizzes 2 10% (10) 3and 8 LO #1, #2 and #3, #6
Formative Assignments 2 10% (10) 5and 11 LO #3, #4 and #5, #7
assessment Projects / Lab. 1 10% (10) Continuous | All

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

Total assessment

100% (100 Marks)

Delivery Plan (Weekly Syllabus)
Gl £ 9 zlgiall

Material Covered

Week1 | Nature of light
Week 2 | Type of optics
Geometric optics
Week 3 Physical optics
Quantum optics
Week4 | Ray tracing
Week5 | Reflection
Week 6 | Refraction
Week 7 | Fermat principle
Week 8 | Image formation by mirrors
Week 9 The lenses
Image formation by lenses
Week 10 Thin and thick lenses
Combination of lenses
Week 11 | Optical instrument
Week 12 | Microscope ,Telescope
Week 13 | camera ,Eye and fiber glass




Week 14 | physical optics

Week 15 | Interface

Week 16 | diffraction

Learning and Teaching Resources
L)"’:.)-)J‘:Jb M\Jaw

Text Available in the Library?
_ 1- Synthetic Fuel
Required Texts No
2- Types of Renewable Energy
1. Fundamentals of optics by Jenkins and white.
2. Optics by Addison Wesley, Eugene hecht.
Recommended 3. Introduction to optics geometrical and physical by
Texts Jhon k .Robertson. No
Optics by Francis Weston sears.
Collage Physics by serway and jewett.
Websites None
Grading Scheme
CJL?-)..U‘ hlhxe
Group Grade sl Marks % Definition
A - Excellent Sl 90- 100 Outstanding Performance
B - Very Good I 80 -89 Above average with some errors
Success Group -
(50 - 100) C- Gogd SVES 70-79 So.und WO!’k Wlth- notable err(?rs
D - Satisfactory Jawgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgado 50-59 Work meets minimum criteria
Fail Group FX — Fall (Axlaadl 8) cnly | (45-49) More work required but credit awarded
(0-49) F - Fall ) (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
Ly l)) BLe) ilo glas

Module Title Graduation Project Module Delivery
Module Type Core Theory

O Lect
Module Code NRE48041 eeture

O Lab
ECTS Credits 2 O Tutorial

O Practical
SWL (hr/sem) 50 O Seminar
Module Level uGIv Semester of Delivery 7
Administering Department BSc_NRE College
Module Leader Alaa Ismael ayyob e-mail ala.iayoob@uomosul.edu.ig
Module Leader’s Acad. Title professor Module Leader’s Qualification Ph.D
Module Tutor None e-mail E-mail
Peer Reviewer Name None e-mail E-mail

Scientific Committee Approval

Date

Version Number 1.0

Relation with other Modules

RIS VRNV PIN[F 9t P8 |

Prerequisite module

None

Semester

Co-requisites module

None

Semester
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Module Aims, Learning Outcomes and Indicative Contents

LalanYl Olgisally platll 5L g Ayl Bkl Colua

Module Objectives
Gyl 3aladl Colua]

dag SV LU £y &uoSg Eaedl g9 im0 dlcl oS LIkl ealas

Module Learning
Outcomes

Balol) elatl] Ol e
doly|

dad Y jplaal) aso (o) e Co LUS Yo 1hals LIl 6655 ol

Indicative Contents
dyoliy Y wbgiseal!

Learning and Teaching Strategies

oty @hatl ol el

Strategies

1. Lectures: Traditional lectures can be used to present foundational concepts,
theories, and principles to students. This allows for the dissemination of
information and provides a framework for understanding the subject matter.

2. Discussions and Debates: Encouraging students to engage in discussions and
debates promotes critical thinking and analysis of different perspectives. It
allows them to delve deeper into the subject matter, challenge assumptions,
and develop their communication and argumentation skills.

3. Group Projects: Assigning group projects or presentations that require
students to work collaboratively can enhance their understanding of the
material. It promotes teamwork, research skills, and the application of
theoretical concepts in a practical context.

4. Multimedia and Visual Aids: Incorporating multimedia resources such as
videos, interactive simulations, and visual aids (e.g., diagrams, charts,
infographics) can enhance student engagement and understanding. Visual
representations can often simplify complex concepts and make them more
accessible.

5. Self-directed Learning: Encouraging students to take ownership of their
learning through self-directed activities, such as independent research,
literature reviews, or project-based assignments, fosters critical thinking,
independent thought, and a deeper understanding of the subject matter.

6. Assessments: Utilizing a variety of assessment methods, such as quizzes,
tests, essays, or reflective journals, allows students to demonstrate their
understanding of the material and provides feedback for their learning
progress. Assessments should be aligned with the learning outcomes and
encourage critical thinking and analysis.




Student Workload (SWL)
le gawsl V0 J L gunxo LIl @*’b‘)““ gres)

Structured SWL (h/sem) 23 Structured SWL (h/w) 5
el I CIlall elatadl byl Jodl b gl Ul @liiall gyl ol

Unstructured SWL (h/sem) 17 Unstructured SWL (h/w) 113
Jadll I LIl elasiall e quhadl Josxd! Lo gl Ul @liiall e gyl Josdl '

Total SWL (h/sem)

)l I Il SI1 sl Joel o0
Module Evaluation
oy B3 La)l unss
. ) Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome

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

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

Total assessment

100% (100 Marks)

Delivery Plan (Weekly Syllabus)
Sl £ o) zlgrall

Material Covered

Week 1 | elall Sl bl

Week 2 | gsdall dac)das

Week 3 | sl & 5 e 48] Loyl 44
Week4 | dadlineall dladall 40448
Week5 | ¢l jaxls

Week 6 Cadl dodie

Week 7 Coedl ASina

Week 8 | (ol Bl 4US 48

Week 9 | dulul olulydl LSy (ausds 4as




Week 10

Week 11 | wlwldlly cilog=all

Week 12 | bl zhsow!l 4a8

Week 13 | ddisall Gl jadl) 4580

Week 14 | wlasdally olslii LS 448
Week 15 | dddl azrlpally yolasdl LS 3,
Week 16 | ouudts

w).\ﬂb ‘ol:.ﬂ\)sl.gm

Learning and Teaching Resources

Text Available in the Library?
Required Texts Research Methodology by CR Kothari No
Recommended
None No
Texts
Websites None
Grading Scheme
L’.'JL?-_)JJ‘ Lo
Group Grade el Marks % Definition
A - Excellent Sl 90-100 Outstanding Performance
B - Very Good [RENVES 80-89 Above average with some errors
Success Group X
(50 - 100) C- Gogd SvE 70-79 Soynd WO!’k Wlth- notable err(?rs
D - Satisfactory Lwgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgado 50-59 Work meets minimum criteria
Fail Group FX — Fall (Axlaadl 8) Cwly | (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.




MODULE DESCRIPTION FORM
duwhydd) 8oledl Cauog i ged

Module Information
Lyl 83l ilo glae

Module Title Grid connected system Module Delivery
Module Type Core Theory
Module Code NRE48040 O Lecture
ECTS Credits 5 O Lab

Tutorial

SWL (hr/sem) 125 O Practical
O Seminar
Module Level UGIv Semester of Delivery 8
Administering Department BSc_NRE College
Module Leader Mustafa Hussein lbrahim e-mail mustafahussein@uomosul.edu.ig
Module Leader’s Acad. Title Lecture Module Leader’s Qualification M.Sc.
Module Tutor Mustafa Hussein Ibrahim e-mail mustafahussein@uomosul.edu.ig
Peer Reviewer Name e-mail
Scientific Committee Approval Version Number 10
Date
Relation with other Modules
3! eyl Bl gall ao A8l
Prerequisite module None Semester
Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents

Lol Obgisally phasll 5L g daslydd! Bkl Lol

These objectives highlight the goals of the course in grid connecting system , and
illustrate the knowledge and skills that students will develop throughout their studies
in this department

1. Understand the functioning mechanism of each component in standalone
and grid-tied solar energy systems, and how to provide optimal conditions
for their operation.

Module Objectives 2. Perform all calculations related to the design of photovoltaic solar energy
. systems. This includes calculating the required size and capacity of solar
Ayl Baledl Sluial modules, batteries, inverters, and other system components.

3. Comprehend the methods for connecting renewable energy systems to the
local grid. This includes understanding how to integrate solar energy systems
with the existing infrastructure and connect them to the local distribution
network.

4. Familiarize with the methods for recording and accounting renewable energy
in accordance with global standards. This includes understanding how to
measure and record the generated renewable energy, calculate system
performance, and monitor energy consumption.

. 1. Understand and optimize the operation of solar energy systems.
Module Learning 2. Design and size photovoltaic solar energy systems.
Outcomes 3. Integrate renewable energy systems with the local grid.

4. Evaluate and analyze the performance of renewable energy systems.

Balol) ehatl] ol e 5. Follow international standards for renewable energy accounting.
Ll 6. Assess the economic and environmental aspects of renewable energy.
7. Troubleshoot and propose solutions for system challenges.
8. Communicate effectively and collaborate in multidisciplinary teams.

Indicative Contents

dyoliny Y wbgisall

Indicative content includes the following.

1-

2-

3-

4-

Stand Alone PV System
Solar (PV) Array
Solar Cell Efficiency:

The external factors that affecting upon the modules Efficiency.




10-
11-
12-
13-
14-
15-
16-

17-

Charge Controller

Batteries

Depth Of Discharge.

Inverter.

Grid Connected PV System.

grid tie inverter.

synchronization process.
Electricity Meter.

metering system (Gross metering & Bi Directional metering)
Net metering system Explanation
Hybrid Solar Wind System

Solar Houses

Pv system sizing

Learning and Teaching Strategies

abally @t bl

Strategies

Lectures: Traditional lectures can be used to present foundational concepts,
theories, and principles to students. This allows for the dissemination of
information and provides a framework for understanding the subject matter.

Discussions and Debates: Encouraging students to engage in discussions and
debates promotes critical thinking and analysis of different perspectives. It
allows them to delve deeper into the subject matter, challenge assumptions,
and develop their communication and argumentation skills.

Case Studies: Presenting real-world case studies relevant to the course
material can help students apply theoretical concepts to practical situations.
This enables them to develop problem-solving skills and understand the real-
life implications of the theories they are learning.

Group Projects: Assigning group projects or presentations that require
students to work collaboratively can enhance their understanding of the
material. It promotes teamwork, research skills, and the application of
theoretical concepts in a practical context.

Multimedia and Visual Aids: Incorporating multimedia resources such as
videos, interactive simulations, and visual aids (e.g., diagrams, charts,




infographics) can enhance student engagement and understanding. Visual
representations can often simplify complex concepts and make them more
accessible.

Self-directed Learning: Encouraging students to take ownership of their
learning through self-directed activities, such as independent research,
literature reviews, or project-based assignments, fosters critical thinking,
independent thought, and a deeper understanding of the subject matter.

Assessments: Utilizing a variety of assessment methods, such as quizzes,
tests, essays, or reflective journals, allows students to demonstrate their
understanding of the material and provides feedback for their learning
progress. Assessments should be aligned with the learning outcomes and
encourage critical thinking and analysis.

Guest Speakers or Experts: Inviting guest speakers or subject matter experts
to share their knowledge and experiences can provide additional insights and
practical examples. It also exposes students to different perspectives and
real-world applications of the theoretical concepts being taught.

Student Workload (SWL)

LCj._«.w‘ Vol O g0 g,JU::.U L“S‘*'b"u‘ Jed

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

63 4
i)l U3 CIall elaiedl (gwhdl Josdl L gl JUal) latiall gyl ol
Unstructured SWL (h/sem) Unstructured SWL (h/w)

62 4.13
el 3 Il elaziedl e (qwhudl Josxdl Lo gl Ul @liiall e gyl Jodl
Total SWL (h/sem)

125
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Module Evaluation

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




Quizzes 2 10% (10) 5and10 | LO#L, #2 and #3, #6
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #5, #7
assessment [ projects / Lab. 1 10% (10) Continuous | All

Report 1 10% (10) 13 LO #2, #3 and #5
Summative Midterm Exam 2hr 10% (10) 7 LO#1-#5
assessment ' tinal Exam 3hr 50% (50) 16 Al

Total assessment

100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Sl (£ 9 Zlgiall
Material Covered
Week 1 Stand Alone PV System
Week 2 Solar (PV) Array
Week 3 Solar Cell Efficiency:
Week 4 The external factors that affecting upon the modules Efficiency.
Week 5 Charge Controller
Week 6 Batteries
Week 7 Depth Of Discharge.
Week 8 Inverter.
Week 9 Grid Connected PV System.
Week 10 grid tie inverter.
Week 11 synchronization process.
Week 12 Electricity Meter.
Week 13 metering system (Gross metering & Bi Directional metering)




Week 14 Hybrid Solar Wind System
Week 15 Solar Houses and Pv system sizing
Week 16 | Final Exam

Lyg)Jing‘mhdﬂ\)ngzn

Learning and Teaching Resources

Text

Available in the Library?

Required Texts

Grid-connected Solar Electric Systems:

The Earthscan Expert Handbook for Planning, Design and No
Installation 1st Edition by Geoff Stapleton

Recommended
None No
Texts
Websites None
Grading Scheme
Oyl lalaso
Group Grade yodasd! Marks % | Definition
A - Excellent Sl 90- 100 Outstanding Performance
B - Very Good [RERvES 80 -89 Above average with some errors
Success Group
C - Good SVE 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory lawgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgstn 50-59 Work meets minimum criteria
Fail Group FX - Fall (A laadl 8) 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 Code NRE48040 3¢l O
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Tutorial
SWL (hr/sem) 125 e O
Al yall dslsl O
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5oy BSc_NRE Aaalall
Aol all Bas l) 238 TS [SY| FUTIEN | NV e-mail mustafahussein@uomosul.edu.iq
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Al )3Ban g (e TS [SY| FUTIENR 1 AV e-mail mustafahussein@uomosul.edu.ig
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MODULE DESCRIPTION FORM
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Module Information
Al Balall il gl

Module Title Hyd rology Module Delivery
Module Type core X Theory

I Lecture
Module Code NRE47032 O Lab
ECTS Credits 5 Tutor-lal

O Practical
SWL (hr/sem) 125 O Seminar
Module Level UGIvV Semester of Delivery 7
Administering Department BSc_NRE College
Module Leader Dr.Meaad e-mail @uomosul.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification PhD
Module Tutor None e-mail
Peer Reviewer Name None e-mail E-mail
Scientific Committee Approval Version Number 10
Date

Relation with other Modules
LAY Al Al o sall ae 28U

Prerequisite module None Semester
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents
405 HY) by ginall g alail) il g gl Hall alall il

Module Objectives
A Al salall Calaal

Module Learning
Outcomes

Al Hall salall alatl) s j3a

Indicative Contents
Apali L)) Gl giagll

Learning and Teaching Strategies

sl g alail) il i

1. Lectures: used to introduce and explain key concepts.

2. Interactive discussions: Utilize group discussions, debates, case studies, and
simulations as educational tools to encourage students to think critically and
solve problems.

Strategies 3. Multimedia resources: Leverage multimedia resources such as videos,
animations, and simulations to enrich student engagement and facilitate
comprehension of intricate concepts.

4. Assessment and feedback: used to measure student learning and provide
feedback on their progress through quizzes, exams, and projects.

Student Workload (SWL)

Structured SWL (h/sem) 63 Structured SWL (h/w) 4
Seaill & Ll il jal) Jesl L paud QI wlaiial) ol yall Jaal

Unstructured SWL (h/sem) 62 Unstructured SWL (h/w) a1
Suaill P& QL il e al 5l sl L poud Ul alaiial) pie ol yall Jaal '
Total SWL (h/sem) 195

Juaill J3a Ll IS jal) Jasl

Module Evaluation
:ﬂ:\u\Jﬂ\ 3alal) ﬁ\:\s.a




Relevant Learning

Time/Number | Weight (Marks) Week Due
Outcome

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

Report 1 10% (10) 13 LO #2, #4 and #5
Summative Midterm Exam 2hr 10% (10) 7 LO#1-#5
assessment Final Exam 3hr 50% (50) 16 All

Total assessment

100% (100 Marks)

Delivery Plan (Weekly Syllabus)
b e s zlgill

Material Covered

Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

Week 8

Week 9

Week 10

Week 11

Week 12

Week 13

Week 14

Week 15

Week 16

Final Exam

Learning and Teaching Resources
u.n:)‘)ﬂ\} e&d\ J.JL».AA

Text

Available in the Library?




Required Texts No
Recommended
No
Texts
Websites
Grading Scheme
Gila ) alads
Group Grade _paaill Marks % | Definition
A - Excellent Sl 90-100 Outstanding Performance
B - Very Good [EENRNES 80-89 Above average with some errors
Success Group -
(50 - 100) C-Good REEN 70-79 Sound work with notable errors
D - Satisfactory L i 60 - 69 Fair but with major shortcomings
E - Sufficient e 50- 59 Work meets minimum criteria
Fail Group FX — Fail (Aadlaall 28) i | (45-49) More work required but credit awarded
(0-49) F — Fail ) (0-44) Considerable amount of work required

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




MODULE DESCRIPTION FORM
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Module Information
Al Balall il gl

Module Title Theory inorganic chemistry / 2 nd semester | Module Delivery
Module Type Core Theory

X Lecture
Modul

odule Code NRE23010 O Lab

ECTS Credits 3 O Tutorial

O Practical
SWL (hr/sem) 75 O Seminar
Module Level UGlI Semester of Delivery 3
Administering Department BSC-NRE College Type College Code
Module Leader Thana Yaqup Yousif Al-Obedy | e-mail Thana.y.yousif@uomosul.edu.iq

Module Leader’s Acad. Title

Assistance Professor

Module Leader’s Qualification

M.Sc.

Module Tutor

Thana Yaqup Yousif Al-Obedy

e-mail

Thana.y.yousif@uomosul.edu.ig

Peer Reviewer Name

e-mail

Scientific Committee

Approval Date 01/02/2024 Version Number 1.0
Relation with other Modules
AN Ll Hall o sall ae 28D
Prerequisite module None Semester
Co-requisites module None Semester



mailto:Thana.y.yousif@uomosul.edu.iq
mailto:Thana.y.yousif@uomosul.edu.iq

Module Aims, Learning Outcomes and Indicative Contents
A5 HY) by ginall g alail) il 5 gl Hall Balall il

1. Acquisition of skills in General Chemistry and Inorganic Chemistry.

2. To develop the ability to correlate the chemical and physical properties

Module Objectives of elements and their compounds with their positions in the periodic
table.

3. To establish the link between theory and laboratory practice by
conducting laboratory experiments.

4. To acquire expertise in chemistry laboratory in handling of reagents

and solvents as well as in analytical techniques.

Al Al salall Calaal

Introduction, Matter, Atom, Electronic structure of the atom
Classical theory, Bohr Theory, Quantum theory: Examples
Practical examples using quantum numbers
Periodic Table of the Elements: s-block, p-block, d-block, f-block
Important Notes,
Some periodic properties of atoms, Shielding constant
To calculate the shielding constant of the electron in orbital s, p:
Periodic Properties: Atom radius , lonization Energy, Electron Affinity,
Electronegativity
9. The basic conditions for the composition of ionic compound.[15 hr]
10. Group | (1A): Introduction, The Alkali Metals, General properties
11. The diagonal relation ships:
12. Sodium (Na): Chemical properties, Sodium: reactions of elements
13. Alkaline Earth Metals Group Il (l1A): Calcium, Chemical properties,
Module Learning Calcium: reactions of elements
outcomes 14. EIemgnts of Grqup [lIA, Boron: reactions of element, Aluminum,
Aluminum: reactions of elements
Al all 3ol Wil il jae 15. Fourth group IVA: Carbon: reactions of elements, Silicon: reactions of
elements.
16. lonic Compound Polarization
17. Factors affecting the increase or decrease of polarization
18. Hydrogen: Preparation Methods of Hydrogen, Reactions of Hydrogen
19. Hydrogen Compounds: Nitrogen Hydrogen Compounds, Phosphorus
Hydrogen Compounds, Sulfur Hydrogen Compounds, Halogen Hydrogen
Compounds
20. Hydrogen isotopes [15 hr]
21. Hybridization: Types of Hybridization: sp Hybridization, sp2 Hybridization,
sp3 Hybridization
22. Applications of hybridization: Linear molecule: Trigonal planar molecules,
Tetrahedral molecules, Tetrahedral molecule (Pyramidal), Tetrahedral
molecule (V-Shape), Trigonal bipyramid molecule, Octahedral molecule,
Conclusion.
. Valence bond theory: Examples

ONoGAWNE

N
w

Matter, Atom, Electronic structure of the atom

Classical theory, Bohr Theory, Quantum theory: Examples
Periodic Table of the Elements: s-block, p-block, d-block, f-block
Important Notes,

Group | (1A)

Group Il (11A)

Group I11A

group IVA

9. Hydrogen isotopes

10. Hybridization:

11. Applications of hybridization

12. Valence bond theory

Indicative Contents
Lala ) b giall

NGO ALONE




Learning and Teaching Strategies

aaeil) 5 alail CHlal i

Expanding students' perceptions about this science and its contents it includes
that help in acquisition of skills in General Chemistry and Inorganic
Chemistry. To develop the ability to correlate the chemical and physical

Strategies properties of elements and their compounds with their positions in the
periodic table and involving some examples activities that are interesting to
the students.

Student Workload (SWL)
le sanl V0 0 guna altall il all Jaal)
Structured SWL (h/sem) 33 Structured SWL (h/w) )
Juadl) JSA lUall adaiiall al jall Jasl) Lo sand calldall alaiiall oad 5all Jaall
Unstructured SWL (h/sem) 42 Unstructured SWL (h/w) 3
Jeaill A llall i)yt asd yal) Joal Lo paudd llall adsiiall ye sl 5l Jaal

Total SWL (h/sem)

Juml) A Ll IS sl ) Jaal "
Module Evaluation
dod Hall Balal) Pty
) ) Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome

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

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




Delivery Plan (Weekly Syllabus)

Lg‘)k.\l\ Gc;}m‘j\ C\.g_\.d\
Material Covered
Week 1 Introduction, Matter, Atom, Electronic structure of the atom
Week 2 Classical theory, Bohr Theory, Quantum theory: Examples
Week 3 Practical examples using quantum numbers
Week 4 Periodic Table of the Elements: s-block, p-block, d-block, f-block
Week 5 Periodic Properties: Atom radius , lonization Energy, Electron Affinity, Electronegativity
Week 6 The basic conditions for the composition of ionic compound.[15 hr]
Week 7 Group | (1A): Introduction, The Alkali Metals, General properties
Week 8 Alkaline Earth Metals Group Il (llA): Calcium, Chemical properties, Calcium: reactions of
elements
Week 9 Elements of Group IlIA, Boron: reactions of element, Aluminum, Aluminum: reactions of
elements
Week 10 Factors affecting the increase or decrease of polarization
Week 11 Hybridization
Week 12 Hydrogen isotopes
Week 13 Valence bond theory: Examples
Week 14 Hydrogen Compounds: Nitrogen Hydrogen Compounds, Phosphorus
Week 15 | Final Exam

Learning and Teaching Resources
wjﬂ\j e&aﬂ\ JJLAA

Text Available in the Library?
Cotton, F.A. and W.ilkinsan, D. 2000
Required Texts | Advanced Inorganic Chemistry. 5th ed. Wiley- No

Interscience, New York,.

Recommended | Martel,A. E. ,2009. Coordination Chemistry.
Texts Van Nostrans Reinhold, NewYork. No
Websites https://classroom.google.com/u/2/c/NjJUxMzQ1MTIWMTEz




Grading Scheme

Group Grade il Marks % Definition

A - Excellent Jbial 90-100 Outstanding Performance

B - Very Good laa ae 80 -89 Above average with some errors
Success Group -
(50 - 100) C- Gogd RIEN 70-79 Soynd WO!’k Wlth- notable err(?rs

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

E - Sufficient J e 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aadladll 28) i 5 | (45-49) More work required but credit awarded
(0-49) F — Fail il (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.
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Module Title Large Solar Energy systems Module Delivery
Module Type Core X Theory
Module Code NRE48039 Il__:lcl;ture
ECTS Credits 8 X Tutorial
O Practical
SWL (hr/sem) 200 O Seminar
Module Level UGlv Semester of Delivery 8
Administering Department BSc_NRE College
Module Leader Muhammed Mahmood Younis e-mail mohmahnua@uomosul.edu.iq
Module Leader’s Acad. Title Lecture Module Leader’s Qualification Dr.
Module Tutor None e-mail E-mail
Peer Reviewer Name None e-mail E-mail
SDceil(ta:tific Committee Approval Version Number 10
Relation with other Modules
&3 Ayl Sl gall ao AN
Prerequisite module None Semester
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents
Loyl Olgisally phasll 5L g drshyld! Bkl Lol

1. Introduction to different types of solar systems
2. Solar collectors
3. Mirrors
4. commercial CST technologies

Module Objectives 5. parabolic trough

Gyl 3aladl Colua] 6. Parabolic trough geometry
7. Effect of Parabolic trough rim angle
8. Heat transfer fluid in direct and indirect systems
9. Fresnel solar system
10. Receivers types and structure
11. Classification of solar systems according storage fluids

Module Learning . . .

Outcomes 1. Enabling the student to know the large heliocentric solar
systems
solal] @ladll Wl y3ra 2. understand the basics of their structure
deulyl 3. understand method of operation

Indicative Contents
Aol Y wlgisall

Indicative content includes the following.

1.

o UE W

12

Definition of large solar systems

Types of merrors

Advantage and disadvantage of solar systems

examples

define with explanation of parabolic trough

define with explanation of Parabolic trough geometry
classify Heat transfer fluid in direct and indirect systems

13. classify Receivers types and structure

Learning and Teaching Strategies

eadally @t b el

Strategies

Lectures: Traditional lectures can be used to present foundational concepts,
theories, and principles to students. This allows for the dissemination of
information and provides a framework for understanding the subject matter.

Discussions and Debates: Encouraging students to engage in discussions and
debates promotes critical thinking and analysis of different perspectives. It
allows them to delve deeper into the subject matter, challenge assumptions,
and develop their communication and argumentation skills.

Case Studies: Presenting real-world case studies relevant to the course
material can help students apply theoretical concepts to practical situations.
This enables them to develop problem-solving skills and understand the real-
life implications of the theories they are learning.

Group Projects: Assigning group projects or presentations that require
students to work collaboratively can enhance their understanding of the
material. It promotes teamwork, research skills, and the application of
theoretical concepts in a practical context.




5. Multimedia and Visual Aids: Incorporating multimedia resources such as
videos, interactive simulations, and visual aids (e.g., diagrams, charts,
infographics) can enhance student engagement and understanding. Visual
representations can often simplify complex concepts and make them more
accessible.

6. Self-directed Learning: Encouraging students to take ownership of their
learning through self-directed activities, such as independent research,
literature reviews, or project-based assignments, fosters critical thinking,
independent thought, and a deeper understanding of the subject matter.

7. Assessments: Utilizing a variety of assessment methods, such as quizzes,
tests, essays, or reflective journals, allows students to demonstrate their
understanding of the material and provides feedback for their learning
progress. Assessments should be aligned with the learning outcomes and
encourage critical thinking and analysis.

Student Workload (SWL)
L;:y.w\ Vo O gweo Jlal g_S‘”‘J‘JJ\ Jed

Structured SWL (h/sem) 03 Structured SWL (h/w) 5
et IS Il elasiall (gulyldl Joel b gl lall platiall (quhyl Jo|

Unstructured SWL (h/sem) 107 Unstructured SWL (h/w) 213
diad)l INs Il elauiall 48 (ubhldl Joel b gl JUal platiall p& (gulyll Josrll

Total SWL (h/sem) 200
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Module Evaluation

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

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

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




Delivery Plan (Weekly Syllabus)

Sl (£ gl 7 lgiall
Material Covered

Week 1 Introduction to different types of solar systems
Week 2 | Solar collectors
Week 3 Mirrors
Week 4 Mirrors
Week 5 | commercial CST technologies
Week 6 parabolic trough
Week 7 parabolic trough
Week 8 Parabolic trough geometry
Week 9 | Effect of Parabolic trough rim angle
Week 10 | Effect of Parabolic trough rim angle
Week 11 | Heat transfer fluid in direct and indirect systems
Week 12 | Fresnel solar system
Week 13 | Fresnel solar system
Week 14 | Receivers types and structure
Week 15 | Classification of solar systems according storage fluids
Week 16 | Final Exam

Learning and Teaching Resources

oy @ladl jslas
Text Available in the Library?
e Advanced CSP Teaching Materials
e Design And Testing Of A Solar

Parabolic Concentrating
Required Texts e Design and Fabrication of Parabolic No

Trough Solar Collector for Thermal

Energy Applications
Recommended
T None No
Websites None




Grading Scheme

Ol bhlhxe

Group Grade ol Marks % Definition

A - Excellent el 90 -100 Outstanding Performance

B - Very Good I o 80 -89 Above average with some errors
Success Group -
(50 - 100) C- Goqd SVES 70-79 So.und WO!‘k Wlth- notable err(?rs

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

E - Sufficient Jgade 50- 59 Work meets minimum criteria
Fail Group FX — Fall (Axlaadl W8) cwly | (45-49) More work required but credit awarded
(0-49) F — Fail W) (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 Title Material Science Module Delivery
Module Type Core Theory
O Lecture
Module Code NRE-291 Lab
ECTS Credits 6 O Tutorial
O Practical
SWL (hr/sem) 150 O Seminar
Module Level 2 Semester of Delivery 1
New and Renewable
Administering Department | Energies College College of sciences
Module Leader Dr. Saad Fadhil Mahmood e-mail Saadfadhil32@uomousl.edu.ig
Module Leader’s Acad. Title | Lecture Module Leader’s Qualification P.hD.
Module Tutor e-malil E-mail
Peer Reviewer Name None e-mail E-mail

Scientific Committee

Approval Date 01/06/2023

Version Number 1.0

Relation with other Modules

31 Ayl Sl gall e A8

Prerequisite module None

Semester

Co-requisites module None

Semester
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Module Aims, Learning Outcomes and Indicative Contents
Loyl Olgisally phasll 5L g drshyld! Bkl Lol

1- Understand the principles and methods used to classify materials based on their
properties, structures, and applications.

2- Study the properties, characteristics, and behavior of metals and ceramics.

3- Understand the applications and engineering considerations related to metals
and ceramics.

4- Gain knowledge of polymers, including their structures, properties, and synthesis

Module Objectives methods.
Gy Boladl Lol 5- Examine the mechanical, thermal, and electrical properties of polymers.

6- Study advanced materials that possess unique properties or exhibit exceptional
performance.

7- Gain an understanding of semiconductor materials and their properties.

8- Study the properties, design considerations, and biocompatibility of biomaterials.

9- Examine emerging materials and their potential impact on future technologies.

10- Explore the properties, synthesis methods, and applications of nano-engineered
materials.

1- Able to classify materials based on their properties, structures, and applications,
and differentiate between different categories such as metals, ceramics,
polymers, composites, advanced materials, semiconductors, biomaterials, and
nano-engineered materials.

2- Gain knowledge of the properties, behavior, and characteristics of metals and
ceramics, including their mechanical, thermal, and electrical properties, and

Module Learning understand their engineering applications and considerations.
outcomes 3- Evaluate the properties and behavior of polymers and composites, including their
structure, synthesis methods, mechanical, thermal, and electrical properties, and
Bolall) @laill Wlryne 4- Understanding of advanced materials that possess unique properties or exhibit
Ay exceptional performance, and analyze their synthesis techniques, properties, and
applications in cutting-edge technologies and industries.
5- Study the principles of semiconductors, including band theory and doping, and

analyze their behavior in electronic devices. They will also explore the
applications of semiconductors in integrated circuits, optoelectronics, and
renewable energy technologies.

Indicative Contents
Aol Y wbgizall

Indicative content includes the following.

Classification of Materials:

e Introduction to material science and its importance

o Overview of material classification based on properties, structures, and
applications

e Study of different material categories: metals, ceramics, polymers,
composites, etc.

Metals and Ceramic:

e Properties, characteristics, and behavior of metals and their alloys
e Structure and properties of ceramics and their applications




e Engineering considerations and practical applications of metals and ceramics
Polymers and Composites:

e Introduction to polymers and their classifications

e Study of polymer properties, behavior, and processing techniques

o Composites: types, composition, reinforcement, and applications
Advanced Materials:

¢ Introduction to advanced materials and their significance

e Study of nanomaterials, smart materials, shape memory alloys, etc.

e Synthesis methods, properties, and applications of advanced materials
Semiconductors:

e Overview of semiconductors and their role in electronic devices

e Band theory, doping, and semiconductor behavior

e Applications of semiconductors in integrated circuits, optoelectronics, and

renewable energy technologies

Biomaterials:

¢ Introduction to biomaterials and their importance in medical applications

e Study of biocompatibility, properties, and behavior of biomaterials

e Applications of biomaterials in tissue engineering, implants, and medical

devices

Materials of the Future:

e Emerging materials and their potential impact on future technologies

e Study of graphene, carbon nanotubes, nanocomposites, etc.

e Exploration of the challenges and opportunities in developing future materials
Nano-engineered Materials:

¢ Introduction to nanotechnology and its applications in material science

e Synthesis technigues and properties of nano-engineered materials

e Study of nanoscale phenomena and their influence on material behavior

Learning and Teaching Strategies

oty @hatl ol el

Strategies

1- Lectures: Engage students through interactive lectures where the instructor
introduces and explains key concepts related to each topic. Use visual aids,
demonstrations, and real-life examples to enhance understanding and capture
students' interest.

2- Laboratory Work: Provide hands-on laboratory experiments and practical sessions
to allow students to observe and analyze the properties and behavior of different
materials. This enables them to apply theoretical knowledge and develop practical
skills in material characterization and testing.

3- Group Discussions: Encourage students to participate in group discussions and
problem-solving activities. This promotes critical thinking and collaborative
learning, allowing students to share their insights, exchange ideas, and develop a
deeper understanding of the subject matter.




Student Workload (SWL)
LCWT Vol O g JUal L;vdb.)J\ Jedl

Structured SWL (h/sem) ms Structured SWL (h/w) 4
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Total SWL (h/sem)

el I CIlal) ST gyl Joassll 150

Module Evaluation

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

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

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

Total assessment

100% (100 Marks)

Delivery Plan (Weekly Syllabus)
Gbadl (£ 90l zlgiall

Material Covered

Week 1 | Classification of Materials

Week 2 | Classification of Materials continue
Week 3 Metals and Ceramic

Week 4 Metals and Ceramic continue
Week 5 Polymers

Week 6 | Composites

Week 7 | Advanced materials

Week 8 | Advanced materials continue
Week 9 Semiconductors




Week 10 | Semiconductors continue

Week 11 | Biomaterials

Week 12 | Biomaterials continue

Week 13 | Materials of the future

Week 14 | Materials of the future continue

Week 15 | Nano-engineered Materials

Week 16 | Final Exam

Delivery Plan (Weekly Lab. /Syllabus)

Syl £ grud) zlgiall

Material Covered

Week 1,2,3,4

Heat of Vaporization by Calorimetry

Week 5,6,7,8

Water-Phenol Miscibility Diagram

Week 9,10,11,12

Determination of the molecular weight by measuring the elevation of boiling point

Week 13,14,15

Determination of adsorption ratio for oxalic acid on activated char coal

Week 16

Final Exam

Learning and Teaching Resources

w).\ﬂb Plxﬂ‘)ﬁbm

Text

Available in the Library?

Required Texts

1-Matreial science and Engineering by Calister
2-

No

Recommended Texts |1.

No

Websites

None




Grading Scheme

CJL?-JUU\ Lo

Group Grade sl Marks % | Definition

A - Excellent el 90- 100 Outstanding Performance

B - Very Good [SENvES 80 -89 Above average with some errors
Success Group -
(50 - 100) C- Gogd NVES 70-79 Sognd wo.rk Wlth notable err(?rs

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

E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX - Falil (Aol W8) 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.




M\J.ﬂ\ Balall —La g CJ)AJ

:\ﬂu\‘)ﬂ\ BJ;)S\ t_ﬂ..o)hdq
4.,3.;.»\‘)&]\ 3alal) ‘LILA}&&A

ghjl ﬂﬂ‘f Badatiall d8Ual) dadad g jall a1}
Lol 5aa gl ¢ 3 Al 3 ) gal) 4y kil
Module Code NRE35023 Leigj‘
ECTS il 6 ol zdli_yll [
e O
SWL (hr/sem) 175 el Hal) dalal)
Module Level letlll palaail) sl Hall Jaadl 5
32y BSc_NRE Zaalal
A )all Bas l) 08 a3l (s ihaias e-mail mustafahussein@uomosul.edu.ig
O siad) Al Hall sas 6l 318 SIS Lecture Tl Hall sas ol B CM g | esn )y SIS Bale S
Lo 3 B2 g (e aly e-mail E-mail
OIAY) gl s il by e-mail E-mail
Aalall il 880 ga gy )5 2023/05/6 B S 1.0
6 AV Glaa e 28D
AN Al Al o sall ae 28U
albaia duul 53 3as aly Semester
48 il cltlaial) as afy Semester

45 Y il ginall g alail) =il g Al Hal) Balall Calaal

Fa) o) 3alal) Calaal

Wy shas 3 &l lgal) 5 4 jaall a5 el Hll Andaill i 5 sall Calaal e ¢ saall CalaaY) oda Jalus

Al sy iy i pgd 1



mailto:mustafahussein@uomosul.edu.iq

Aadall G (e ddlide g1 0 e iyl

Aadaill ge 5 Ll e BlESIL

Apalll dadall (8 ol jleall gl

Al Al jualiell agh g apaas

Aollail) A el s 5o L)) olsS)

Aadaill cligdad (e aal) alled) Al 28l 5 Julas

Aadaill dlee 84S liall s Sl agd

Aadaill jplee s dadaill ) prie (g @A
Leailiad 5 BlSkaall 7 3lai o sgde CaLISEL)
Aadaill Gl e Y ganedl Jlaill 8 ol lgall 5kt
SISl g Andail 8 4l ) 3 )l Y el 50 LSS

© o N Uh W

i =
N = O

Al Hall 3alall aladl) il 3

Yl Caline 8 Lginaal s dadaill apaas
Aglendl A jlaall 8 deriiveal) dadaill LS (e Adlide ) gl aaa
DA e clilee A dadaill e 5 L) e i
(gaial) Allal) dadadf Jiiad dnaly I Andail) ks
Aadaill dlee 84S jliall Ll jualiel) Caia g 2aa
gl )l JSLaa) Jad Al dadaill L aladiin)
Alall iy ALY JMUA (e dndaill agh ek
Aadaill ddee 84S liall U o€l Cua g 2aa
Aadall julea s dadaill il yaaie (g @4

Babaall Aalai¥) Jiias 3 W )50 5 BlSIaall g 3lai pgd

Aadall 8 slSlaall paal s ddae Cay

Aadaill JSLie da (8 (ga2el) Qi it Gualat |

Aadaill 8 aisanl 5 g lalll ) a8l Jsaall o sgie agd .13

©WowNOOUN®WN R

e =
N R O

Aol V) ey giaall

ok e 3LV G5 simall Jy s
Aadall iy ya
dalaill g il
Bl e 5L e
Al il )
dadaill yalic
Aahladl) A2l
3L
b Sall Aadal
Sl yarilall Aada
Glalaall dadad
S8l 3l
sSladll (ailiad
gaaall Julsill |
DAC .

© o N U WN R

L ol =
2 WNBRELO

Gl 5 alasll Cla) il

palatl] g alatll laad) i

hagd) Y

adly Sl Al aalid) il Ll i aladl aadiul (Se il palad) 1
& s sall agdl | ) iy 5 e sleall i ansy 1385 Ul




Gleay dilady gaiill pSall jmy Lee ldiliall (4 AS Ll e Ol apandis jcLiEl)
aaalls

e Ol aeluy 138 5 o) gally dlall culd sl Alladl 8 Al cllal ) apai Al il )
DBV agd g COSEAN da @l jlga skl (e pgiSars  Aaleadl VA e Dy kil aaliad) guk
et paley ) il Hlatll Lndl )

ULl o i el mgse ) Aelen gldie g 535 OF (S e ganall g liia
Gy Adiad) O jlgall g (o laadl Jandl 532y 985 Balall agagh 3 3e3 () (8 slad Sy sl
tes Gl (A Akl paalial

el adalia Jia soasiall Tl il 351 50 gmad (330 O Sy A el < 53V 5 Bawiall ailus o))
Ll SO Sy agegd s Ol AS jLiia 3y a3 () A i) Jila gl 5 Agle il slSLadl)
Al ST Lelaa 5 a8nal) aaaliall Tasasi Gl (e LIS 3

Gl Jie oLl dga sall Aaial¥) IR (e pgalad Il o QO i 1Ll 4 sall alal)
Silly il LSl ey caliall e Al aleall 5 eciliol) Claa) je ol (Jiidl)
Ol eansy oo VR 5l ol HLaY) Jia capiill Cadld (e de giia de gana aladiind (ilayl)
U ae 488 gia Clagill 585 O Gangy L alxil) 8 aal siend sl paiiy salall agagd ledils
W L\SA.\S~~ “‘}ém‘ ).XSS.\S~~ .“‘@M.\“. ”JV’X*-J\

Al cpeacadidl o) pall o Goguall cfiaaidl el (Say el pall ol Coguall () giaaiall
dline Hlay Cilga o) GOl ey 4l LS dplee Al 5 Adlin) (55 mdli agdl i g agd jlaa
Ly a4 i) asaliall dal) allad) colipla

(SWL) Aall Jee s

Structured SWL (h/sem) 93 (h/ w) akaie SWL

Jadl) J3A Uall Jdasial) ol al) Jaall Lo sand Callall alaiial) ol 5ol Qs
Unstructured SWL (h/sem) 82 (h/ w) ahie e SWL

Jeal) YA QlUall pliiiall pp ol i Jaal Lo saud alllall alisiall e ad jall Jaal

Total SWL (h/sem)

175
Jeaadll 33 Calldall JSH sl 5all Jaal
Module Evaluation
:\:\M\Jﬂ\ 3alal) (;:\:\s.a
a8 I/ ) (Marks) Cldall | Gaiue g gund Aol @l aladl) il
BN 2 (10) %10 10 55 6# s 3# s2# sLo#1
| 2 10) %10 12 52 T# s5# 5 4# s Lo #3
Sl e“““ ?Lﬁ"j (10) % B) 3 B) 3
) A [ piida 1 (10) %10 B _alle
&l 1 (10) %10 13 S5#s3#2#
il i | el Clualia Claial ielu? (10) %10 7




el latay! iclu3 (50) %50 16 J<
‘ 100) &I 3 100
5 sl daatll -
DRl duaill g sana @
(Weekly Syllabus) s sss¥! zeiall
ngla.d\ T C\.@_\A\

3l 3l gall
1g s Al & L
2 & s Aadaill g il
3 g s adall cise 5L e
4 g ) dadall clpaly )l
5 & se¥) Aaiadll abic
6 & s Al A )
7 t}_\u‘\J\ TN
8 &}_w;\(\ TN
9 & saal Sl dadad
10 & seu¥) <l juiiall dada
11 g s ) At
12 &).\.u&\ sSladll CJLAJ
13 &}“‘y‘ BSlaall ua.}\..a;
14 & s @aasd) Julal)
15 g 5! DAC
16 & s2uY) el Glaiay!

(-;:\Sa_“\j (,Lz_“d\ JJ\}A

WJJSMJ (:L_"\S\ )JLAA
el Sl b b i
. . Modelling and simulation
sl g sl 1%t edition by Hartmut Bossel No
Lo (oa sall a gaaill by No

Websites ad Yy




Coiall Ll

de sanadll da )l i) % < iy el

e - | il 100 - 90 S BPIN

. s 3 - o s s 89 - 80 eUadY) [any ae dass siall (3 58
zaill de gana s X

(100 - 50) -z a 79-70 Al gale eladl g lud) Jund)

B e - 2 Lo e 69 - 60 S e e (Sl dlale

E - Sufficient Jsiie 59 - 50 Dbl e (Y aall b Jasll

e ganall i Jdb - S| (Aadlea) 28) (49-45) Aa slaall L) 81y Janll (o 2y 3all o sllae

(49-0) Jas - F il (44-0) Cslaad) Jasll (403 S AaaS

&) 54.5 dadle i aa JUall Jaw o) SV sl eV ALK Al Y 0.5 (o S8 sl (358 A pdiad) laDlad) a8 s ddasDle
(U Sladlall s ) Jonal 8 1 a3 g sl JE e ol pae A dadall o3 B4 ) 544 ey plow (s B <55
ookl zoa pall AN (8 G sSon Alal) (Cladlall) dadlall Lgaiad




MODULE DESCRIPTION FORM

Module Information
Loy l)) 3Ll ilo glas

Module Title Modeling of Renewable Energy Module Delivery
Module Type Core Theory
K Lect
Module Code NRE35023 eeture
O Lab
ECTS Credits 7/ O Tutorial
O Practical
SWL (hr/sem) 175 Seminar
Module Level UGl Semester of Delivery 5
Administering Department BSc_NRE College
Module Leader Mustafa Hussein ibrahim e-mail mustafahussein@uomosul.edu.ig
Module Leader’s Acad. Title Lecture Module Leader’s Qualification M.Sc.
Module Tutor None e-mail E-mail
Peer Reviewer Name None e-mail E-mail
SEEMIHE GO R AOEL 6/05/2023 Version Number | 1.0
Date
Relation with other Modules
RIS VRNV PIN[F 9t P8 |
Prerequisite module None Semester
Co-requisites module None Semester



mailto:mustafahussein@uomosul.edu.iq

Module Aims, Learning Outcomes and Indicative Contents
Loyl Olgisally phasll 5L g drshyld! Bkl Lol

These objectives highlight the goals of the course in mathematical modeling, and
illustrate the knowledge and skills that students will develop throughout their studies
in this department

1. Understanding the definition and concept of modeling.
2. Familiarizing with the different types of modeling techniques.
3. Exploring the advantages and disadvantages of modeling.
Module Objectives 4, Develioping skills in mathematical modelir'lg. '
. . 6 5. Identifying and understanding the essential elements of modeling.
Ayl Boldl Colual . . _ , . .
6. Gaining proficiency in analytical modeling techniques.
7. Analyzing and discussing real-world examples of modeling applications.
8. Understanding the components involved in the modeling process.
9. Differentiating between modeling variables and modeling parameters.
10. Exploring the concept of simulation models and their characteristics.
11. Developing skills in numerical analysis for modeling purposes.
12. Exploring the role of digital-to-analog converters in modeling and simulation.
1. Define modeling and its significance in various fields.
2. ldentify different types of modeling techniques used in practice.
3. Explain the advantages and disadvantages of modeling in decision-making
processes.
4. Apply mathematical modeling to represent real-world systems.
Module Learning 5. Identify and describe the essential elements involved in the modeling process.
Outcomes 6. Utilize analytical modeling techniques to solve mathematical problems.
. 7. Demonstrate an understanding of modeling through relevant examples.
8ol @lasdl Wilr 3o _ . . , ,
i 8. Identify and describe the components involved in the modeling process.
gyl 9. Differentiate between modeling variables and modeling parameters.
10. Understand simulation models and their role in representing complex systems.
11. Characterize the process and importance of simulation in modeling.
12. Apply numerical analysis techniques in solving modeling problems.
13. Understand the concept of a digital-to-analog converter and its relevance in

modeling

Indicative Contents
Aol Y wbgisall

Indicative content includes the following.
1.

© oo NG

Definition of modelling

Types of modeling

Advantage and disadvantage of modelling
Math. modelling

modelling elements

Analytical modelling

examples

Modelling components

Modelling variables

10. Modelling parameters




11. Simulation models

12. Characterizing of simulation
13. Numerical analysis

14. DAC

Learning and Teaching Strategies

pally eaill bl

Strategies

1. Lectures: Traditional lectures can be used to present foundational concepts,
theories, and principles to students. This allows for the dissemination of
information and provides a framework for understanding the subject matter.

2. Discussions and Debates: Encouraging students to engage in discussions and
debates promotes critical thinking and analysis of different perspectives. It
allows them to delve deeper into the subject matter, challenge assumptions,
and develop their communication and argumentation skills.

3. Case Studies: Presenting real-world case studies relevant to the course
material can help students apply theoretical concepts to practical situations.
This enables them to develop problem-solving skills and understand the real-
life implications of the theories they are learning.

4. Group Projects: Assigning group projects or presentations that require
students to work collaboratively can enhance their understanding of the
material. It promotes teamwork, research skills, and the application of
theoretical concepts in a practical context.

5. Multimedia and Visual Aids: Incorporating multimedia resources such as
videos, interactive simulations, and visual aids (e.g., diagrams, charts,
infographics) can enhance student engagement and understanding. Visual
representations can often simplify complex concepts and make them more
accessible.

6. Self-directed Learning: Encouraging students to take ownership of their
learning through self-directed activities, such as independent research,
literature reviews, or project-based assignments, fosters critical thinking,
independent thought, and a deeper understanding of the subject matter.

7. Assessments: Utilizing a variety of assessment methods, such as quizzes, tests,
essays, or reflective journals, allows students to demonstrate their
understanding of the material and provides feedback for their learning
progress. Assessments should be aligned with the learning outcomes and
encourage critical thinking and analysis.

8. Guest Speakers or Experts: Inviting guest speakers or subject matter experts
to share their knowledge and experiences can provide additional insights and
practical examples. It also exposes students to different perspectives and real-
world applications of the theoretical concepts being taught.




Student Workload (SWL)
le gawsl V0 J L gunxo LIl @*’b‘)““ gres)

Structured SWL (h/sem) 03 Structured SWL (h/w) 6
Jradll I CIlall elatiadl (bl Jodl Lo gl (Ul @laiiall gyl ol

Unstructured SWL (h/sem) i Unstructured SWL (h/w) 4
Jadll IS LIl elasiall e quhadl Josxd! Lo gl Ul @liiall e gyl Josdl

Total SWL (h/sem)
el I CIlal) ST gyl Joassll

175

Module Evaluation

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

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

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

Delivery Plan (Weekly Syllabus)
Gl £ o) zlgrall

Material Covered

Week1l | Whatis modelling

Week 2 | Types of modeling

Week 3 | Advantage and disadvantage of modelling

Week 4 Math. modelling

Week 5 modelling elements

Week 6 | Analytical modelling

Week 7 | examples

Week 8 | examples

Week 9 Modelling components




Week 10

Modelling variables

Week 11 | Modelling parameters
Week 12 | Simulation models

Week 13 | Characterizing of simulation
Week 14 | Numerical analysis

Week 15 | DAC

Week 16 | Final Exam

Learning and Teaching Resources
oy @ladl jsbas

Text

Available in the Library?

Modelling and simulation

Required Texts » No
q 1%t edition by Hartmut Bossel
Recommended
None No
Texts
Websites None
Grading Scheme
Oyl lalaso
Group Grade il Marks % | Definition
A - Excellent Sl 90-100 Outstanding Performance
B - Very Good [SESRVES 80-89 Above average with some errors
Success Group -
(50 - 100) C - Good SvE 70-79 Sound work with notable errors
D - Satisfactory lawgin 60 - 69 Fair but with major shortcomings
E - Sufficient Jgstn 50-59 Work meets minimum criteria
Fail Group FX - Falil (ddlaall W8) )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.




MODULE DESCRIPTION FORM
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Module Information
Lyl 83l ologlaa

Module Title Circuit Analysis Module Delivery
Module Type Core X Theory
X Lecture
Module Code NRE2309 R Lab
ECTS Credits 7 Tutorial
O Practical
SWL (hr/sem) 175 X Seminar
Module Level UGlI Semester of Delivery 3
Administering Department Type Dept. Code College Type College Code
Module Leader Ibtisam Yahya Abdullah e-mail ibtisamyahya@uomosul.edu.ig
Module Leader’s Acad. Title Lecture Module Leader’s Qualification P hD.
Module Tutor None e-mail E-mail
Peer Reviewer Name None e-mail E-mail

Scientific Committee Approval

Date 01/06/2023 Version Number 1.0
Relation with other Modules
RIS VRNV PIN[F 9t P8 |
Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
LoliyYl Gbgizally platdl gBlog ducshylll B3LJI Gl

Module Objectives
Gyl Baladl Colual

1- Introducing the student to the theoretical foundations and basic principles of
analyzing constant-current and alternating-current electrical circuits.

2- Introducing the student to the components of electrical circuits such as
resistors, capacitors, inductors, load, etc.



mailto:ibtisamyahya@uomosul.edu.iq

Enable the student to analyze electrical circuits and use different theories to
solve them and calculate currents, voltages, and power in direct current and
alternating current circuits.

Analysis of the Series and Parallel Circuit.

Solve the Kirchhoff’s voltage and current Laws.

Describe the Electromagnetic Induction

Analysis of circuits using Thevenin’s Theorem, Norton’s, and Superposition
Theorem.

Distinguish and solve the voltage and current divider rules.

Analysis of the Branch-Current, Mesh, and Nodal Analysis.

Module Learning
Outcomes

8ol @lasdl Wilr 5o
Goly|

No ok~ owbdhe

8.

At the end of this module, a student should be able to:

Identify the fundamentals of AC electrical circuits and their components.
Recognize the AC circuits

Apply the electrical circuit methods in the lab.

Determine the suitable analysis method to solve the problems

Analyze the electrical circuits by multiple methods

Solve the AC electrical circuits

Compare multiple AC circuit analysis methods

Compare DC & AC circuit analysis methods

Indicative Contents
Aol Y wbgisall

Indicative content includes the following.

Theory:

1-

10-
11-
12-
13-
14-
15-
16-
17-
18-
19-
20-
21-

Electrical unit system SI

What is SI Units List?

Simple Electrical Circuit

The direct and alternating current
Basic Terminologies

Circuit Analysis

Series Circuits

Voltage Sources in Series
Kirchhoff’s Voltage Law
Interchanging Series Elements
Voltage Divider Rule

Parallel Elements

Total Conductance and Resistance
Parallel Circuits

Kirchhoff’s Current Law
Current Divider Rule
Problems

Branch-Current Analysis

Mesh Analysis

Nodal Analysis

Superposition Theorem




Learning and Teaching Strategies

PUPCTPNPEIRER PR -

1. Lectures: used to introduce and explain the Concepts of Electric Circuits and
what are the components and Types,

2. Interactive discussions: used to engage students in critical thinking and
problem-solving related to electric circuits through group discussions.

Strategies 3. Multimedia resources: used to enhance student engagement and
understanding of concepts related to electric circuits through videos, and
animations.

4. Assessment and feedback: used to measure student learning and provide
feedback on their progress through quizzes, exams, and projects.
Student Workload (SWL)
Lcﬁ.w| Vol O g0 Jlal L“S‘”b"u‘ Jed
Structured SWL (h/sem) 88 Structured SWL (h/w) 4
el U3 CIlal) elaiedl (gwbhudl Josxdl Lee gl JUal) latiall gyl Jal
Unstructured SWL (h/sem) &7 Unstructured SWL (h/w) 6
el U3 LIl elaiedl e (gwhdl Joxdl bee gl JUal) olatiall pe byl Josell
Total SWL (h/sem) 175
)l I Il SI1 syl Jol

Module Evaluation

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

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

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




Delivery Plan (Weekly Syllabus)
Gl £ 9 zlgiall

Material Covered

Week 1 Electrical unit system SI, What is SI Units List?
Week 2 Electric Circuits: Components, Types, and Related Concepts. The direct and alternating current
Week 3 Circuit Analysis, Series Circuits, Voltage Sources in Series
Week 4 | Kirchhoff's Voltage Law
Week 5 | |nterchanging Series Elements
Week 6 | Voltage Divider Rule
Week 7 | Solve problems
Week 8 | Parallel Elements, Total Conductance and Resistance
Week 9 Parallel Circuits, Kirchhoff’s Current Law
Week 10 | Current Divider Rule
Week 11 | Solve problems
Week 12 | Branch-Current Analysis
Week 13 | Mesh Analysis
Week 14 | Nodal Analysis
Week 15 | Superposition Theorem
Week 16 | Final Exam
Delivery Plan (Weekly Lab. Syllabus)
DAl e ) el
Week 1 .
1- Experiment No.1: Ohm's Law
Week 2 . . .
2- Experiment NO.2 Series and parallel connection
Week 3 . .
3- Experiment No.3 Kirchhoff's Laws
Week 4 4- Experiment NO.4 Divider Rules
Week 5 5- Experiment No.5 Mesh Method
Week 6

6- Experiment No.6 Thevenin's Theorem




Learning and Teaching Resources
U":’J"u"b M‘JJL@.&

Text Available in the Library?
1- Introduction circuit analysis, Tenth edition
2- Electronic Circuits: Fundamentals and Application. 2™
Required Texts edition. Michael Tootey, BA No
3- Fundamentals of Electric Circuits: Firth Edition. Charles
K. Alexander & Matthew N. O. Sadiku
Recommended 1. ATextbook of Electrical Technology, Theraja. Vol. 2
Texts 2. ELECTRICAL CIRCUIT ANALYSIS. 2" edition, No
MAHADEVAN, K. «CHITRA, C.
Websites None
Grading Scheme
Oyl lalaso
Group Grade _ypasd| Marks % | Definition
A - Excellent Sl 90- 100 Outstanding Performance
B - Very Good [SENVES 80-89 Above average with some errors
Success Group -
(50 - 100) C- Gogd SVES 70-79 Sqund wo'rk Wlth' notable errgrs
D - Satisfactory Jawgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgstn 50 - 59 Work meets minimum criteria
Fail Group FX - Fall (A=l W8) )y | (45-49) More work required but credit awarded
(0-49) F — Fail sy (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

Module Information
Ly l)) BLe) ilo glas

Module Title Nanotechnology Module Delivery
Module Type Core X Theory

O Lecture
Module Code NRE48037 Lab
ECTS Credits 8 X Tutorial

O Practical
SWL (hrlsem) 200 O Seminar
Module Level uGIv Semester of Delivery 8
Administering Department BSc_NRE College
Module Leader Ahmed moneer e-mail ?2?2?2?2??@uomosul.edu.ig
Module Leader’s Acad. Title Assistant professor Module Leader’s Qualification PhD
Module Tutor None e-mail E-mail
Peer Reviewer Name None e-mail E-mail

Scientific Committee Approval

Date Version Number 1.0
Relation with other Modules
RIS VRNV PIN[F 9t P8 |
Prerequisite module None Semester
Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents
Loyl Olgisally phasll 5L g drshyld! Bkl Lol

1. Clarification of nano scales that can make significant and

contribute to a wide range of technical applications.

Identify the basics of nanotechnology.

3. This course deals with the basic concept of the most important elements in
nano such approaches, the structure of nanomaterials, examples of
nanomaterials, tools used to investigate materials, experiments and
techniques used for preparing and applications of nano technology.

4. Learn about the most important scientific terms (Terminology) and their
definitions related to this topic.

5. To understand and comprehend the impact of these elements from Physics
point of view.

N

Module Objectives
Gyl Baladl Colual

Module L . 1. To know about nanotechnology in detail
odule Learning 2. Tounderstand the structures of materials.
Outcomes 3. Tocomprehend the conditions of obtaining nanotechnologyogy.
. e 4. To go through applications of it.
el ‘“’" A Sl 5. To experience how usage of this technology in developing products.
daasy ! 6. To experience the structures of materials.

Indicative content includes the following.

Part A — Theoretical lectures
Chapter One (Basic Concepts
[10 hrs]

Chapter Two (approaches):
Indicative Contents [8 hrs]

L3l SLgiall Chapter Three (tools)
[10 hrs]
Chapter Four (techniques used in nanotechnology)
[8 hrs]
[4 hrs]

Revision problem classes [3 hrs]

Learning and Teaching Strategies

oty @hatl ol el

Expanding students' perceptions about this science and its contents. In addition,
assisting students in knowledge gathering of basic sound and wave motion principles
Strategies and concepts through understanding behaviors of certain wave components.
Practical work should enhance perceptions of students about particular design and
analysis of wave motion.




Student Workload (SWL)

Structured SWL (h/sem) 03 Structured SWL (h/w) 5
Jsadl! I35 CJlall alaiall gwhydl Jasl s sl Ul elatiall (golyad] Jose

Unstructured SWL (h/sem) 107 Unstructured SWL (h/w) 713
el U3 LIl elaziedl e (quhdl Joxdl bee gl JUal) platiall p& byl Josell '

Total SWL (h/sem)
el I CIlal) ST gyl sl

200

Module Evaluation

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

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

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

Delivery Plan (Weekly Syllabus)
Gl £ o) zlgrall

Material Covered

Week 1 Introduction

Week 2 | Approaches

Week 3 Tools

Week 4 Tools

Week 5 Experiments

Week 6 | Experiments

Week 7 | Techniques




Week 8 Techniques

Week 9 Techniques

Week 10 | Preparing materials
Week 11 | preparing materials
Week 12 | siydy materials
Week 13 | study materials
Week 14 | ppplication

Week 15 | Revision

Week 16 | Exam

Learning and Teaching Resources

U"’:’J"\'ﬁb {da.ﬂ‘).)b,a.o

Text Available in the Library?
) Poole, Charles P., and Frank J. Owens. "Introduction to ves
Required Texts
nanotechnology." (2003): 145-150.
. Yes
Satyanarayana, T.S. V., & Rai, R. (2011).
Recommended
T Nanotechnology: the future. Journal of
exts
interdisciplinary dentistry, 1(2), 93.
Websites None
Grading Scheme
Ol lalaxeo
Group Grade BERt:i] Marks % Definition
A - Excellent Skl 90 - 100 Outstanding Performance
B - Very Good I e 80 -89 Above average with some errors
Success Group -
(50 - 100) C - Good SVES 70-79 Sound work with notable errors
D - Satisfactory Jawgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX — Fail (A laadl 8) cwly | (45-49) More work required but credit awarded
(0-49) F — Fail sl (0-44) Considerable amount of work required

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




MODULE DESCRIPTION FORM

Module Information
Loy ) B3Ledl Lo glas

Module Title Nuclear Energy Module Delivery
Module Type Core Theory
O Lect
Module Code NRE47034 eeture
O Lab
ECTS Credits 6 Tutorial
O Practical
SWL (hr/sem) 150 O Seminar
Module Level UGIvV Semester of Delivery 7
Administering Department BSc_NRE College
Module Leader Waheed Abdi SHEEKHOO e-mail waheed.abdi@uomosul.edu.iq
Module Leader’s Acad. Title Assistant Lecture Module Leader’s Qualification M.Sc.
Module Tutor None e-mail E-mail
Peer Reviewer Name None e-mail E-mail
Scientific Committee Approval 01/06/2023 Version Number | 1.0
Date
Relation with other Modules
RIS VRNV PIN[F 9t P8 |
Prerequisite module None Semester
Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents

Loyl Olgisally phasll 5L g drshyld! Bkl Lol

Module Objectives
Gyl 8oLl CB1ua]

The main objectives of a nuclear energy module that covers the basics of nuclear
energy and how reactors generate electricity could include:

1. Understanding the basic principles of nuclear energy: This objective would
cover the fundamental principles of nuclear energy, including the structure of
the atom, nuclear fission, and radioactive decay.

2. Understanding the components of a nuclear power plant: This objective would
cover the major components of a nuclear power plant, including the reactor,
control rods, coolant system, turbine, generator, and electrical grid.

3. Understanding the process of nuclear fission and how it generates electricity:
This objective would cover the process of nuclear fission in a reactor, including
the role of uranium fuel, control rods, and coolant in the reaction. It would also
cover how the heat generated by the reaction is used to produce steam, which
drives a turbine to generate electricity.

4. Analyzing the safety measures in nuclear energy: This objective would cover
the safety measures and regulations in place to ensure the safe operation of
nuclear power plants, including emergency response plans and radiation
protection.

5. Examining the benefits and drawbacks of nuclear energy: This objective would
cover the advantages and disadvantages of nuclear energy as a source of
electricity, including its reliability, safety, cost-effectiveness, and
environmental impact.

6. Evaluating the future of nuclear energy: This objective would cover the
potential for new and emerging nuclear technologies, including advanced
reactors, small modular reactors, and nuclear fusion, and their potential
impact on the energy landscape. It would also cover the role that nuclear
energy may play in meeting future energy needs and reducing greenhouse gas
emissions.

Module Learning
Outcomes

8ol @ladl Wil y3ee
duly |

1. Understand the structure of an atom, the basic principles of nuclear energy
and biological effects of radiation.

2. ldentify the major components of a nuclear power plant and their functions.

3. Describe the process of nuclear fission and how it generates electricity.

4. Explain the safety measures and regulations in place to ensure the safe
operation of nuclear power plants.

5. Evaluate the advantages and disadvantages of nuclear energy as a source of
electricity.

6. Understand the role that nuclear energy may play in meeting future energy
needs and reducing greenhouse gas emissions.

7. Apply critical thinking and problem-solving skills to evaluate complex issues
related to nuclear energy.

8. Communicate effectively about nuclear energy concepts and issues with
others.




Indicative Contents
Aol Y wbgisall

Indicative content includes the following.

Theory:
Nuclear Radiation

- Types of radiation and their properties

- Biological effects of radiation [6 hrs]
Introduction to Nuclear Energy

- Overview of nuclear energy and its history
- Basic principles of nuclear physics

- Types of reactors and fuel cycles [6 hrs]
Nuclear Fission

- Nuclear fission process and chain reaction
- Fissionable materials

- Criticality and reactivity control [6 hrs]
Nuclear Reactor Design

- Components of a nuclear reactor

- Reactor types and applications

- Safety systems and mechanisms [6 hrs]
Nuclear Reactor Operation

- Reactor startup and shutdown procedures
- Power generation and control

- Fuel management and handling [6 hrs]
Nuclear Reactor Fuel

- Types of nuclear fuels

- Fuel fabrication and enrichment

- Fuel performance and degradation [9 hrs]
Nuclear Reactor Electrical Systems

- Electrical power systems in nuclear reactors
- Generator, transformer, and transmission line design [9 hrs]

Learning and Teaching Strategies

PUPCT PN PELRER VR -

Strategies

Lectures: used to introduce and explain key concepts related to nuclear energy
and electricity generation from reactors.

Interactive discussions: used to engage students in critical thinking and
problem-solving related to nuclear energy through group discussions, debates,
case studies, and simulations.

Multimedia resources: used to enhance student engagement and
understanding of complex concepts related to nuclear energy through videos,
animations, and simulations.

Assessment and feedback: used to measure student learning and provide
feedback on their progress through quizzes, exams, and projects.




Student Workload (SWL)
LCj,.«.w| Vol O g JUal L_S‘*’b‘u‘ Jedl

Structured SWL (h/sem) 63 Structured SWL (h/w) 4
Jradll I CIlall elatiadl (bl Jodl Lo gl (Ul elatiall gyl Josnll

Unstructured SWL (h/sem) a7 Unstructured SWL (h/w) 58
Jnadll I LIl elasiall e quhadl Josxd! Lo gl Ul @liiall e gyl Josdl '

Total SWL (h/sem)
Bl I CJUall k",J&H ‘éwb.ul Jodl

150

Module Evaluation

Time/Number | Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 2 10% (10) 5and 10 | LO#1, #2 and #3, #6
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #5, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #2, #3 and #5
Summative Midterm Exam 2hr 10% (10) 7 LO#1-#5
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
S il u“ﬁ"“"’v‘ CL@.L;;J\
Material Covered

Week 1 | Types of radiation and their properties

Week 2 | Biological effects of radiation

Week 3 | Overview of nuclear energy and its history

Week 4 Basic principles of nuclear physics and Types of reactors and fuel cycles

Week 5 Nuclear fission process and chain reaction

Week 6 Fissionable materials and Criticality and reactivity control

Week 7 | Components of a nuclear reactor and Reactor types and applications

Week 8 | Safety systems and mechanisms

Week 9 Reactor startup and shutdown procedures




Week 10 | Types of nuclear fuels

Week 11 | Fuel fabrication and enrichment

Week 12 | Fuel performance and degradation

Week 13 | Electrical power systems in nuclear reactors, generator

Week 14 | Electrical power systems in nuclear reactors, transformer

Week 15 | Electrical power systems in nuclear reactors, transmission line design

Week 16 | Final Exam

Learning and Teaching Resources
U‘”.‘.’J“\ﬂ‘j ‘olxﬁ‘)sl.gm

Text Available in the Library?
1- “Introduction to Nuclear Engineering"” by John R. Lamarsh
and Anthony J. Baratta.
Required Texts 2- "Nuclear Energy: An Introduction to the Concepts, No
Systems, and Applications of Nuclear Processes” by
Raymond L. Murray and Keith E. Holbert.
1. "Fundamentals of Nuclear Science and Engineering" by
Recommended J. Kenneth Shultis and Richard E. Faw.
Texts 2. "Nuclear Reactor Engineering: Reactor Design Basics" No
by Samuel Glasstone and Alexander Sesonske.
Websites None
Grading Scheme
Oyl alaxo
Group Grade el Marks % Definition
A - Excellent Sl 90-100 Outstanding Performance
B - Very Good [SESRVES 80-89 Above average with some errors
Success Group -
(50 - 100) C- Gogd SvE 70-79 Soynd wo!rk Wlth. notable errgrs
D - Satisfactory Jawgie 60 - 69 Fair but with major shortcomings
E - Sufficient Jgudo 50-59 Work meets minimum criteria
Fail Group FX — Fail (A laadl Wi8) Cly | (45-49) More work required but credit awarded
(0-49) F — Fail sy (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
duwhydd) 8oledl Cauog i ged

Module Information
Loy ) B3Ledl Lo glas

Module Title Organic Chemistry Module Delivery
Module Type Core X Theory
Module Code NRE24016 X Lecture

Lab
ECTS Credits 7 X Tutorial

O Practical
SWL (hr/sem) 175 O Seminar
Module Level UGlI Semester of Delivery 4
Administering Department BSC-NRE College Type College Code
Module Leader Ala Ismael Ayoob e-mail ala i ayoob@uomosul.edu.ig
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor None e-mail E-mail
Peer Reviewer Name None e-mail E-mail
SDca'lf:t'f'C ST AR 06/03/2024 Version Number | 1.0

Relation with other Modules

RIS VRNV PIN[F 9t P8 |

Prerequisite module

None

Semester

Co-requisites module

None

Semester
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Module Aims, Learning Outcomes and Indicative Contents

Loyl bgisally phasll g53LS5g drslydl! Bkl Lol

Module Objectives
dulyud) Baledl LBl

The main objective of an organic chemistry that covers the all type of organic

1. The main object of organic chemistry is the importance of organic
compounds and its applications.

2. The course deals with the preporation and reaction of organic compound.

Learn about the physical and chemical properties.

4. Learn about the sterochemistry of some organic compound.

w

Module Learning
Outcomes

Balel) edaddl Ol y3eo
dawoly )l

1. Study of some organic compound.

2. Understand the meaning of organic compounds that study.
3. Combinations between different kind of organic compounds .
4. learn about conformation , configuration .

5. learn about the uses of organic compound .

Indicative Contents
ag.)l.«ig}“ C)lfgi.au.”

Indicative content includes the following.

Theory:
Theoretical lectures

Hydrocarbon compounds ,type of hydrocarbon :
1. Alkanes

Structureof alkanes (isomers)

Physical properties of alkanes

Conformation of alkanes

Name of alkanes

Preporation of alkanes

Reaction of alkanes

2.Alkenes

Structureof alkanes (cis - trans)
Physical properties of alkenes
Name of alkenes

Preporation of alkenes
Reaction of alkenes

3.Alkynes

Structureof alkynes

Physical properties of alkynes
Name of alkynes

Preporation of alkynes
Reaction of alkynes

Uses of alkynes




4.Benzene

Structure of benzene
Resonance of benzene
Reaction of benzene

5.Alkyl benzene

Structure of alkyl benzene

Orientation in disubstuted benzene (O, P ,M)
Name of alkyl benzene

Reaction of alkyle benzene

Preporation of alkyl benzene

Learning and Teaching Strategies

udally @)l b el

1. Lectures: used to introduce and explain allorganic compound .

2. Interactive discussions: used to engage students in critical thinking and
problem-solving to organic compound .

Strategies 3. Multimedia resources: used to enhance student engagement and

understanding of complex concepts related to sterochemistry, conformation.

Student Workload (SWL)
LCj,«.w\ Vol O genmo g,JUaJJ L?»bv\.“ dA.‘?LI‘

Structured SWL (h/sem) 03 Structured SWL (h/w) 6
sl I CIlall elatiadl byl Jodl Lo gl (Ul @laiiall gyl ol

Unstructured SWL (h/sem) 82 Unstructured SWL (h/w) 4
el U3 LIl elaadl e (gwhudl Joxxdl b gl JUal) platiall p& gubydl Josell

Total SWL (h/sem)

Jradll M5 CIUal U1 gyl Jass) 175

Module Evaluation

. ) Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome
Formative Quizzes 2 10% (10) 3and8 LO #1, #2 and #3, #6
assessment Assignments 2 10% (10) 5and 11 LO #3, #4 and #5, #7




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

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

Total assessment

100% (100 Marks)

Delivery Plan (Weekly Syllabus)
Gl £ o) zlgrall

Material Covered

Hydrocarbon (alkane)

Week 1 | structure of hydrocarbon
name of hydrocarbon
Conformation of alkane

Week 2 .

Preporation of alkane
Reaction of alkane

Week 3 _ .
Physical properties
Alkene
structure of alkene

Week 4
name of alkene
cis —trans configuration
Preporation of alkene

Week 5 ) _
Physical properties

Week 6 | Reaction of alkene
Alkyne

Week 7 | Structure of alkyne
Physical properties
Prreporation of alkynes

Week 8 o
Acidity of hydrogene atom

Week 9 | Reaction of alkynes
Benzene

Week 10 | Structure of benzene

Name of benzene and related compound




Week 11

Oriention in disubstituted benzene (O ,N ,M)

Reaction of benzene
Week 12 ) _
Physical properties

Alkyl benzene

Structure of alkyl benzene

Week 13 _ .

Physical properties

Orientation in disubstied alkyl benzene
Week 14 | Preporation of alkyl benzene

Reaction of alkyl benzene
Week 15

Mechanism of some kind of reaction .

Learning and Teaching Resources
U"’:’J"\ﬁb ‘o.l:.‘i.)\‘)ab,a.n

Text

Available in the Library?

Organic chemistry by morrison and boyed

Required Texts No
Recommended Organic chemistry by finar
Texts No
Websites None
Grading Scheme
Ol Lo
Group Grade 3axd| Marks % Definition
A - Excellent Skl 90-100 Outstanding Performance
B - Very Good RE Ve 80 -89 Above average with some errors
Success Group -
(50 - 100) C- Goqd NVES 70-79 Soynd WO!’k Wlth. notable errqrs
D - Satisfactory Jawgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX - Fail (A landl W8) Cwly | (45-49) More work required but credit awarded
(0-49) F — Fail W) (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
W\J.ﬂ\ 3alall —La g C.Jj.cu

Module Information
Al Balall il gl

Module Title Petroleum ENERGY Module Delivery
Module Type Core Theory

U] Lecture
Module Code NRE36029 Lab
ECTS Credits 7 O Tutorial

O Practical
SWL (hr/sem) 175 0 Seminar
Module Level UGl Semester of Delivery 6
Administering Department BSc_NRE College Type College Code
Module Leader Lubna Abdulaziz Salih e-mail lubnaabdulaziz@uomosul.edu.iq
Module Leader’s Acad. Title Assistant Professor Module Leader’s Qualification Ph.D.
Module Tutor e-mail lubnaabdulaziz@uomosul.edu.iq
Peer Reviewer Name Name e-mail E-mail

Scientific Committee Approval

Date 8/5/2024 Version Number 1.0
Relation with other Modules
LAY Al Al 3 sall ae 28U
Prerequisite module None Semester
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents

A5 HY) by gimall g alacil) il 5 gl Hall alall il

Module Objectives
A Al salall Calaal

1. Learn about oil and its derivatives as the basis of energy sources

2. This course deals with the basic concept of the most important Physical and
technical specifications and methods for evaluating oil and petroleum
products

Specifications and quality measurement.

The possibility of merging with renewable energy sources

5. . Study the specifications of derivatives and their uses

> w

Module Learning
Outcomes

Al Hall 3alell aladl) il 3

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

1. List with description, petroleum,crude oil, oil cuts,

2. Define the various terms associated with petroluem and distillates.

3.. The ability to conduct experiments and determine the quality of the derivative
according to its field of use

4. Chemistry of basic refining process

5. Methods of production

Indicative Contents
Lala ) b giall

Indicative content includes the following.
Part A — Theoretical lectures

1- Introduction, Origin of Petroleum;(3h )

2- Methods of production;(6h )

3- Classification of petroleum( )3h

4- Evaluation of petroleum and its distillates;(3h )
5- Chemical composition of petroleum;(3h )

6- Chemistry of basic refining process;( 6h )

7- Petroleum products;( 6h )

Part B — Practical labs

Introduction, distillation of crude oil; thermal degredation; catalyst cracking; [18 hrs]

Thermal properties: pour point; cloud point. Flash point. Fire point, Aniline point:
conradson Residue

Learning and Teaching Strategies

adall Al Cilasilfind

Strategies




Expanding students'The ability to determine the quality of the oil derivative,
Simulation of refining processes in refineries, Identifying the quality of the derivative
through physical measurements, that are interesting to the students.

Student Workload (SWL)

Structured SWL (h/sem) 93 Structured SWL (h/w) 6
Jeail) A Ll piiall ol ol Jaal Lo paadd lUall Ja5ial) gl Hal) Jaal

Unstructured SWL (h/sem) 82 Unstructured SWL (h/w) 4
Jeadll A Qllall alaiiall e asd yal) Jaal Lo gaudd Ul asinall el 5l Jaall

Total SWL (h/sem)
Jeaill & allall ISH sl ol Jeal)

175

Module Evaluation

do) Hal) 3alal) Pty
Time/Number | Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO#1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Lg)l_-ul\ Gc}u.n\ﬁ\ CL@_\A\
Material Covered
Introduction
Week 1 Origin of Petroleum
Methods of production




Week 2

. Classification of petroleum

Week 3 | Evaluation of petroleum and its distillates
Week 4 | Chemical composition of petroleum
Week 5 | Chemical composition of petroleum
Week 6 | Introduction to refining process
Week 7 | Refining chemistry
Week 8 | Distillation Thermal cracking
Week 9 | Thermal cracking
Week 10 | . Catalytic craking
Week 11 | . Chemistry of basic refining process
Week 12 | Petroleum products
Octane number of Gasoline
Week 13
Cetane number of diesel fuel
Week 14 | Tutorial and scientific video show
Week 15 | Final-term exam
Delivery Plan (Weekly Lab. Syllabus)
D8Rl e ) el
Material Covered
Week 1 Lab 1. Introduction
Week 2 Lab 2:distillation of crude oil 1
Week 3 Lab 3: distillation of crude oil 2
Week 4 Lab 4: thermal cracking
Week 5 Lab 5: physical properties
Lab 6: Evaluation of products; density; viscosity; refractive Index; . [6 h)
Week 6 (©h)
Determination of water in crude oil(3h)
Purification of sulfur(3h)
Week 7 Lab 7: Thermal properties: pour point; cloud point. Flash point. Fire point
Week 8 Lab 8:. Aniline point: conradson Residue(3h)
Week 9 Lab9:. Purification of sulfur(3h)
Week10 | Lab 10 Aniline point: conradson Residue(3h)




Week 11

Lab 11: Determination of water in crude oil

Week 12

Lab 12: exam

Learning and Teaching Resources
U‘“:’Jﬂ\} (‘L‘j\ ‘)JLAAA

Text Available in the Library?
1- The Chemistry and Technology of Petroleum Yes
James G. Speight
_ 2- Practical Petroleum Geochemistry for Exploration and Yes
Required Texts Production
By Harry Dembicki
. ) Yes
<An Introduction to Petroleum Technology, Economics, and
Recommended -
Politics
Texts )
*By James G. Speight
No
_ Fundamentals of Petroleum Refining
Websites ]
By Mohamed A. Fahim,
Grading Scheme
Group Grade sl Marks % | Definition
A - Excellent Skl 90-100 Outstanding Performance
B - Very Good FENRNES 80-89 Above average with some errors
Success Group -
(50 - 100) C-Good SIS 70-79 Sound work with notable errors
D - Satisfactory Lo sia 60 - 69 Fair but with major shortcomings
E - Sufficient Jsie 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aadlaall 28) i | (45-49) More work required but credit awarded
(0-49) F — Fail ) (0-44) Considerable amount of work required

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




MODULE DESCRIPTION FORM
W\J.ﬂ\ 3alall —La g C.Jj.cu

Module Information
Al Balall il gl

Module Title Hydro Electric Energy Module Delivery
Module Type CORE X Theory
Lecture
Module Code NRE35024 < Lab
ECTS Credits 3 O Tutorial
O Practical
SWL (hr/sem) 75 Seminar
Module Level GUllI Semester of Delivery 5
Administering Department BSc_NRE College
Module Leader Dr.Meaad Salim Younes Al-hadidi e-mail meaadsalim@uomosul.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification PhD
Module Tutor None e-mail
Peer Reviewer Name None e-mail E-mail
Scientific Committee Approval 8/5/2024 Version Number 10
Date
Relation with other Modules
A A 5l ) sall ae 48
Prerequisite module None Semester
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents

405 HY) by ginall g alail) il g gl Hall alall il

Module Objectives
Ayl salall Calaal

The primary goals of a semester include:

1. Explain the concept of sustainability and how this relates to energy systems and
primary energy sources

2. Understand the key role of the sun as the main source of renewable energy

3. Understand the concepts of energy, and power, the difference between them and
the essential units used to describe them.

4. Understand the structure of hydropower system.

5. Use mechanical laws that related to the system power.

6. knowledge about the types of turbines (Design and applications).

Module Learning
Outcomes

Al Hall 3alell alasl) il 3

Understand the structure of hydropower system.

Distinguish between hydropower system and other renewable systems.
knowledge of hydroelectric power stations in the world and Irag.
knowledge of hydroelectric power stations in the world and Irag.

5. Solve mathematical problems.

Mo

Indicative Contents
Lala ) ol giall

Indicative content includes the following.

Theory:

1. The importance of hydropower system

2. understand the structure of hydropower system
3. The elements of hydropower system.

4. Solve mathematical problems

Learning and Teaching Strategies

adall ol Cilasil ind

Strategies

1. Lectures: used to introduce and explain key concepts.

2. Interactive discussions: Utilize group discussions, debates, case studies, and
simulations as educational tools to encourage students to think critically and
solve problems.

3. Multimedia resources: Leverage multimedia resources such as videos,
animations, and simulations to enrich student engagement and facilitate
comprehension of intricate concepts.

4. Assessment and feedback: used to measure student learning and provide
feedback on their progress through quizzes, exams, and projects.

Student Workload (SWL)
\.c;}.m\ \OJquww\Jﬂ\ Jaall

Structured SWL (h/sem)

Jomdll & A adisiall el 5l Jaal) L paud Ul Alatiall o yall Jaal

48 Structured SWL (h/w)

Unstructured SWL (h/sem) 27 Unstructured SWL (h/w) 2




Jeaill P& IRl Bl e ol Jaall

e gl Ul sl e ol all Jasl)

Total SWL (h/sem)

Jaadl) A Qlall <Y ) all Jasl) &
Module Evaluation
Ao Hall Balall an
. . Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome

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

Report 1 10% (10) 13 LO #2, #4 and #5
Summative Midterm Exam 2hr 10% (10) 7 LO#1-#5
assessment Final Exam 3hr 50% (50) 16 All

Total assessment

100% (100 Marks)

Delivery Plan (Weekly Syllabus)
@bl o gl zleiall

Material Covered

Introduction
Week 1 | Water resource

distribution of water resource, cycle of water
resource, and condition of water resource in the world.

Week2 | |ntroduction of hydroelectric power production.

Wweek 3 | Components of hydropower station (Dam or a weir, Water Reservoir (artificial lake), Intake

or Control Gates, The Penstock (Pressure pipe))

Week4 | Components of hydropower station (Turbines, Power generations, Powerhouse, Grid

connection and Tail race).

Week 5 | Classification of hydropower plants.

Week 6 | Impact of climate change on resource potential

Week 7

Types of Hydroelectric power stations
e Low pressure power stations
e Pumping power stations

Week 8 | Hydraulic Turbines

Week 9 | pelton turbine (Design and applications )

Week 10 | Kaplan and Frances turbines (Design and applications )




Week 11 | Hydroelectric power stations in the world (Guri hydroelectric power plants)

Week 12 Hydroelectric power stations in the world (Venezuela, Grand Coulee)

Week 13 hydroelectric power plant (three gorges hydroelectric power plant)

Week 14 | Hydroelectric power stations in Iraq (Mosul, Sammara, Kuut, Hindia)

Week 15 | Environment impacts (Advantages and disadvantages)

Week 16 | Final Exam

Learning and Teaching Resources
U“‘:‘Jﬂb e&a_\x\ )JLAA

Text Available in the Library?
Hydropower
Required Texts No
Paul Breeze - 2018
Introduction to Hydro Energy Systems
Recommended Basics, Technology and Operati(_)n NG
Texts By Hermann-Josef Wagner, Jyotirmay Mathur - 2011
https://www.siemens-
energy.com/global/en/offerings/power-
generation/power-plants/small-hydro-
power.html?stc=wwse101009&ef_id=CjwKCAjwz_WGB
_ hA1EiwAUAXIcUY52dTg5iCRBkeByz_BsAgGmCq5hsz7G
Websites bWCU44i0RIFKU4BOWKGRhOCKAOQAVD_BWE:G:s&s_k
wcid=AL111761!3!487935440282!e!lg!thydroelectric%
20plant&gclid=CjwKCAjwz_WGBhA1EiwAUAxIcUY52dT
g5iCRBkeByz_BsAgGmMCqg5hsz7GbWCu44i0RIrKU4BOW
KgRhoCK40QAvVD_BwE
Grading Scheme
Gila ol labais
Group Grade il Marks % Definition
A - Excellent Sl 90-100 Outstanding Performance
?gg (felsgoc);roup B - Very Good EENRVEN 80 -89 Above average with some errors
C-Good 2 70-79 Sound work with notable errors



https://www.google.iq/search?newwindow=1&hl=en&sxsrf=APwXEdeX8UdmAJoafxVlifwcNSeOFIEJ0w:1687029134852&q=inauthor:%22Hermann-Josef+Wagner%22&tbm=bks
https://www.google.iq/search?newwindow=1&hl=en&sxsrf=APwXEdeX8UdmAJoafxVlifwcNSeOFIEJ0w:1687029134852&q=inauthor:%22Jyotirmay+Mathur%22&tbm=bks

D - Satisfactory Joss g 60 - 69 Fair but with major shortcomings

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

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




MODULE DESCRIPTION FORM
duwhydd) 8oledl Cauog i ged

Module Information
Loy ) B3Ledl Lo glas

Electronic Measurement and

Module Title Module Delivery
Control

Module Type CORE X Theory

X Lecture
Module Code NRE3519 < Lab
ECTS Credits 7 Ol Tutorial

O Practical
SWL (hr/sem) 175 X Seminar
Module Level UGl Semester of Delivery 5
Administering Department BSc_NRE College
Module Leader Dr.Meaad Salim Younes Al-hadidi e-mail meaadsalim@uomosul.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification PhD
Module Tutor None e-mail
Peer Reviewer Name None e-mail E-mail
Scientific Committee Approval 8/5/2024 Version Number 10

Date

Relation with other Modules

31 Ayl ol gall e dBMI

Prerequisite module None

Semester

Co-requisites module None

Semester




Module Aims, Learning Outcomes and Indicative Contents

LoliyYl Gbgizally platll g5 ducshylll 83LJI Gl

The primary goals of a semester include:

1. The aim is to understand the fundamental principles of electronic
Module Objectives compo_n_ents of_dewces.
. . .o 2. Quantities, units and standards
Ayl Boladl Colual U . .
2. Gaining insight and information on types of transducers.
3. Understand the structure, design and work of some electrical instruments.
4. Distinguish between types of computer ports and their characteristics.
5. Solve mathematical problems.
Module Learning 1. Understand the structure of electronic components of devices.
Outcomes 2. Distinguish between computer ports.
Bolel) edasll ooy 3. Units of Measurement Common |.n elgctrlcal circuits (elements).
Bl 4. knowledge of parts of electrical circuits
) 5. Solve mathematical problems.

Indicative Contents
dyoliny Y wbgiseal!

Indicative content includes the following.

Theory:

1. The importance of Transducers

2. understand the Electrical measurements and definition of instruments
3. The elements of an electronic circuit.

4. Solve mathematical problems

Learning and Teaching Strategies

oalatlly ol el el

1. Lectures: used to introduce and explain key concepts.

2. Interactive discussions: Utilize group discussions, debates, case studies, and
simulations as educational tools to encourage students to think critically and
solve problems.

Strategies 3. Multimedia resources: Leverage multimedia resources such as videos,
animations, and simulations to enrich student engagement and facilitate
comprehension of intricate concepts.

4. Assessment and feedback: used to measure student learning and provide
feedback on their progress through quizzes, exams, and projects.

Student Workload (SWL)
Lcj..«.w| Vol O g g,Jlb.U LwaJJ\ d.o;x]\
Structured SWL (h/sem) 03 Structured SWL (h/w) 6
el U3 CIlall elaiedl (gwhudl Josxdl Lee gl JUal) latiall gyl Jal
Unstructured SWL (h/sem) 82 Unstructured SWL (h/w) 4




el I Il elaiiedl e (qwhudl Joxdl L gl JUal) platiall s (gulyll Josrll

Total SWL (h/sem)
diadll g3l CJlall S gy Jon|

175

Module Evaluation

. . Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome
Quizzes 2 10% (10) 5and 10 | LO#1, #2 and #3, #5
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #5,
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #2, #4 and #5
Summative Midterm Exam 2hr 10% (10) 7 LO#1-#5
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Material Covered
Week1 | ntroduction - Quantities, units and standards
Week 2 | Basic Units and Derived Units - Standards — Prefixes - Identification of basic electronic
components
Week 3 | Transducers - Passive and active transducers - Principle of operation
Week 4 | Classification of transducers
Week 5 Examples of the transducers (Temperature transducer)
Week 6 | Examples of the transducers (pressure transducers)
Week 7 Examples of the transducers (strain gangs transducers)
Week 8 | Electrical measurements
Week9 | solve Mathematical problems
Week 10 | pefinition of instruments (Absolute Instrument- Secondary Instrument)
Week 11 | Voltage measurements- current measurements
Week 12 | Errors in Measurement- Types of Errors
Week 13 | solve Mathematical problems




Week 14

the oscilloscope - signal analysis- spectrum.

Week 15

Super capacitors

Week 16

Final Exam

Learning and Teaching Resources
u.u::)..\il\g M\)bw

Text

Available in the Library?

1. Electrical and Electronics Measurements and Instrumentatio

By Prithwiraj Purkait, Budhaditya Biswas, Santanu Das and

Required Texts Chiranjibm Koley No
2. Modern electronic instnmentation technique
By Abent D.Hdfrick
Recommended Electrical Measurement and Control N
0
Texts By S.K.Bhattacharya & S. Bhattacharya
https://www.vikaspublishing.com/books/engineering/electrical-
Websites engineering/electrical-measurement-control- for-wbscte/9789325984592/
Grading Scheme
CJL?-)JJ\ Lo
Group Grade il Marks % | Definition
A - Excellent el 90- 100 Outstanding Performance
B - Very Good [SENvES 80-89 Above average with some errors
Success Group -
(50 - 100) C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory Jowgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX - Fail (A laadl 08) cwnly | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

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

rounding outlined above.



https://www.vikaspublishing.com/books/engineering/electrical-engineering/electrical-measurement-control-%20for-wbscte/9789325984592/
https://www.vikaspublishing.com/books/engineering/electrical-engineering/electrical-measurement-control-%20for-wbscte/9789325984592/




MODULE DESCRIPTION FORM
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Module Information
Al Balall il gl

Module Title Meteorology Module Delivery
Module Type CORE & Theory
Lecture
Module Code NRE36028 Lab
ECTS Credits 3 . Tutor-lal
O Practical
SWL (hr/sem) 75 X Seminar
Module Level uaGlll Semester of Delivery 6
Administering Department BSc_NRE College
Module Leader Dr.Meaad Salim Younes Al-hadidi e-mail meaadsalim@uomosul.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification PhD
Module Tutor None e-mail
Peer Reviewer Name None e-mail E-mail
SECITE OIS Af el 01/02/2024 Version Number 1.0
Date
Relation with other Modules
LAY Al Hall 3 sall ae A8
Prerequisite module None Semester
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents
A5 HY) by gimall g alacil) il 5 gl Hall alall il

The primary goals of a semester dedicated to meteorology include:

1. Theaim is to understand the fundamental principles of atmospheric structure,
encompassing the various layers of the atmosphere, their individual purposes,
as well as the pressure and temperature characteristics within each layer.

Module Objectives 2. Gaining insight into the formation process and advantages of the ozone layer.
Al )l 3Ll Calaaf 3. Analyzing the report of the weather station: This objective would cover the
main content of the weather station report including the weather situation,
warning and weather forecast
4. Understanding the weather and climate characteristics, controls and
elements.
5. Solve mathematical problems associated with weather conditions.

1. Understand the structure of an atmosphere including the importance of
earth’s atmosphere and the layers of atmosphere.

Distinguish between weather and climate.

Units of Measurement Common in Meteorology

knowledge about Atmospheric Structure

information about the weather and climate elements and controls.

Solve mathematical problems.

7. Types of winds, clouds and precipitations

Module Learning
Outcomes

Al Hall 3alell aladl) il 3

ok wn

Indicative content includes the following.

Theory:

1. The importance of earth’s atmosphere

2. The structure and layers of the atmosphere

3. The elements and controls of the atmosphere
Ayl 1 oy giaal 4. Solve mathematical problems

5. Radiation in the atmosphere

6. Weather and climate.

7. Cloud Classification

Indicative Contents

Learning and Teaching Strategies

adall Al Cilasl ind

1. Lectures: used to introduce and explain key concepts related to
meteorological science.

2. Interactive discussions: Utilize group discussions, debates, case studies, and
simulations as educational tools to encourage students to think critically and
solve problems pertaining to meteorological science.

3. Multimedia resources: Leverage multimedia resources such as videos,
animations, and simulations to enrich student engagement and facilitate
comprehension of intricate concepts.

4. Assessment and feedback: used to measure student learning and provide
feedback on their progress through quizzes, exams, and projects.

Strategies




Student Workload (SWL)

Structured SWL (h/sem) 48 Structured SWL (h/w) 3
aadll DA el alaiial) ol ol Jasl) Lo sl allall Aliziall ol 5l Jasll

Unstructured SWL (h/sem) 57 Unstructured SWL (h/w) ’
Sl JA Uall aliial) pe s yal) Jaal) Lo gaudd U ainall el 5l Jaall

Total SWL (h/sem)
Juaill & allall JISH sl all Jeal)

75

Module Evaluation
4....\.\»\)..\.“ 3alall ?73733"

Time/Number | Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 2 10% (10) 5and 10 | LO#1, #2 and #3, #6
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #5, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #2, #4 and #5
Summative Midterm Exam 2hr 10% (10) 7 LO#1-#5
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
@bl o gl zleiall
Material Covered

Week 1 Principle of atmosphere physics - The structure of Earth atmosphere

Week 2 | The layers of the atmosphere

Week 3 Providing an overview of the origin of the atmosphere and highlighting the significance it holds.

Week 4 Fundamental principles underlying the cyclic processes of atmospheric gases.

Week 5 introduction to Weather and Climate.

Elements of Weather and Climate (Air pressure, Temperature, Humidity, Solar radiation, Winds,

Week® Cloudiness)

Week 7 | Types of Precipitation

Week 8 | Brightness of the Sun, Storms, Visibility




Week9 | The Water Cycle , Mathematical problems

Week 10 | 1ypes of Wind and air Current

Controls of weather and climate (Latitude, Altitude, Land and water, Low and high pressure
Week 11
cells, Ocean currents)

Metrological elements tools and measurements
Radiation in atmosphere

Week 12 | Atmosphere optics

Radar metrology

Weather satellites

Week 13 | Continental and marine position of Iraq
Air fonts on Iraq

Week 14 | Winds and precipitations on Iraq
Dust and sand storm on Iraq

Week 15 | Irag tropical atmosphere system

Week 16 | Final Exam

Learning and Teaching Resources
U‘“:’Jﬂ‘} (,L._“\S\ JJLAA

Text Available in the Library?

1. Introduction to Climate Change: Lecture Notes for
Meteorologists Prepared

Author: David D. Houghton

Required Texts _ No
2. Meteorology Today: An Introduction to Weather,
climate, and the Environment

Author: C. Donald Ahrens

1/ Reading the Clouds: How You Can Forecast the Weather
Recommended Author: Oliver Perkins

No
Texts 2/ The weather handbook
Author: Alan Watts
The Habitable Planet: A Systems Approach to Environmental Science
. https://www.learner.org/series/the-habitable-planet-a-systems-

approach-to-environmental-science/



https://www.learner.org/series/the-habitable-planet-a-systems-approach-to-environmental-science/
https://www.learner.org/series/the-habitable-planet-a-systems-approach-to-environmental-science/

Grading Scheme

Gilaall lalads

Group Grade gl Marks % Definition

A - Excellent Dkl 90-100 Outstanding Performance

B - Very Good EENRVEN 80 -89 Above average with some errors
Success Group -
(50 - 100) C- Gogd 2 70-79 Soynd WOT‘k Wlth- notable err(?rs

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

E - Sufficient Jsa 50- 59 Work meets minimum criteria
Fail Group FX - Fall (Aalleall a8) aul ) | (45-49) More work required but credit awarded
(0-49) F — Fail ) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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Module Information
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Module Title Energy Transmission and storage | Module Delivery
Module Type core X Theory
Lecture
Module Code NRE35022 Lab
ECTS Credits 7 O Tutor.IaI
O Practical
SWL (hr/sem) 175 X Seminar
Module Level GUllI Semester of Delivery FIVE
Administering Department BSs_NRE College
Module Leader Dr.Meaad Salim Younes Al-hadidi e-mail meaadsalim@uomosul.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification PhD
Module Tutor None e-mail
Peer Reviewer Name None e-mail E-mail
Scientific Committee Approval 8/5/2024 Version Number 10
Date
Relation with other Modules
LAY Al Al o sall ae 28U
Prerequisite module None Semester
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents
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Module Objectives
Ao Al salall Calaal

The primary goals of a semester include:

1. Understand the fundamental principles of batteries' work.
2. Gaining insight and information on types of batteries.

3. Comprehend the composition of the batteries.
4. Distinguish between primary and secondary batteries based on their types.
5. Solve mathematical problems.

1. Understand the structure of batteries.
Module Learning 2. Distinguish between batteries' types.
Outcomes 3. Units of Measurement Common in electrical circuits (elements).
4. Understanding the components of batteries and comprehending the
Al all Balall alaill il 3e functioning of each battery type.

5. Solve mathematical problems.
6. The structure and operational principles of a flywheel.

Indicative content includes the following.

Theory:

Indicative Contents | 1 1he importance of batteries.
LY Gl sial) 2. understand the structure, designing and work of batteries.

3. Identify the types of batteries.
4. Use Peukert's law and other laws to solve problems.

Learning and Teaching Strategies
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Strategies

Lectures: used to introduce and explain key concepts.

Interactive discussions: Utilize group discussions, debates, case studies, and
simulations as educational tools to encourage students to think critically and
solve problems.

Multimedia resources: Leverage multimedia resources such as videos,
animations, and simulations to enrich student engagement and facilitate
comprehension of intricate concepts.

Assessment and feedback: used to measure student learning and provide
feedback on their progress through quizzes, exams, and projects.

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

Structured SWL (h/w)

93 . 7
Seaill & Ll il jal) Jesl L _saud QI alaiial) ol yall Jaal
Unstructured SWL (h/sem) 82 Unstructured SWL (h/w) 4
Juadl) P& ClUall el yee ol Al Jaal) e sl ClUall alindll yie sl all Jaal)




Total SWL (h/sem) 175
Juadll J3A Ul Kl jal) Jaal)
Module Evaluation
Al Hall Balall av
. ) Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome

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

Report 1 10% (10) 13 LO #2, #4 and #5
Summative Midterm Exam 2hr 10% (10) 7 LO#1-#5
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
bl o gl zleiall

Material Covered

Week1 | ntroduction - Types of batteries.

Week2 | |ead acid, Nickel-metal hydride

Week 3 | Lithium-ion, Lithium-polymer, Zinc-air

Week 4 | Battery Performance (Battery Ratings, Energy efficiency, Internal resistance)
Battery Performance (Charge efficiency, self-discharge and trickle charge, memory effect,

Week 5
effect of temperature

Week 6 | Internal loss and temperature rise, random failure, wear out failure

Week 7 | various batteries compared, Battery design

Week 8 | Battery charging , Charge regulators, Multiple charge rates

Week9 | solve Mathematical problems

Week 10 | ynregulated charging, Battery management

Week 11 | Monitoring and controls, Safety

Week 12 | Flywheel, Energy relating, Flywheel benefits over battery

Week 13

Solve Mathematical problems




Week 14

Compressed air

Week 15

Super conducting coil

Week 16

Final Exam

Learning and Teaching Resources
U‘“:Uim) e.l’_'ﬂ\ ).JLAA

Text

Available in the Library?

Power System Energy Storage Technologies

Required Texts No
Paul Breeze
Energy Storage Technologies & Their Role in Renewable
Recommended .
Integration No
Texts
Andreas Oberhofer
Energy saving
] https://en.wikipedia.org/wiki/Electric _battery
Websites
https://www.britannica.com/technology/battery-electronics
Grading Scheme
Group Grade i) Marks % | Definition
A - Excellent Sl 90-100 Outstanding Performance
B - Very Good las am 80-89 Above average with some errors
Success Group -
(50 - 100) C - Good RTEN 70-79 Sound work with notable errors
D - Satisfactory L i 60 - 69 Fair but with major shortcomings
E - Sufficient Jsa 50- 59 Work meets minimum criteria
Fail Group FX - Fail (Aallaall a8) il ) | (45-49) More work required but credit awarded
(0-49) F - Fail il (0-44) Considerable amount of work required

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

rounding outlined above.



https://en.wikipedia.org/wiki/Electric_battery
https://www.britannica.com/technology/battery-electronics

MODULE DESCRIPTION FORM
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Module Information
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dagall cladial
Module Title _ _ Module Delivery
Professional Ethics

Module Type S Theory

L Lecture
Module Code NRE47035 OLab
ECTS Credits 2 O Tutorial

O Practical
SWL (hr/sem) 50 O Seminar
Module Level uGlv Semester of Delivery 7
Administering Department BSc_NRE College
Module Leader Salah avdo ali e-mail Salahavdo2@uomosul.edu.iq

Module Leader’s Acad. Title

Assistant lecturer

Module Leader’s Qualification

M.A.

Module Tutor Thana Yaqup Yousif Al-Obedy e-mail THANA.Y.YOUSIF@UOMOSUL.EDU.IQ
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval 02/06/2023 Version Number | 1.0
Date

Relation with other Modules

A A all ) gall ae 28I

Prerequisite module Semester
Co-requisites module Semester
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Module Aims, Learning Outcomes and Indicative Contents
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Module Objectives
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Outcomes
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Learning and Teaching Strategies
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Student Workload (SWL)
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Structured SWL (h/sem) 32 Structured SWL (h/w) 1
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Total SWL (h/sem)

Juadll J3A lUall Sl jal) Jaal) >0
Module Evaluation
Al Hall Balall ant
. . Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome
Quizzes 2 10% (10) 5and 10 | LO#1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 | LO#3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO#1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
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Material Covered
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Delivery Plan (Weekly Lab. Syllabus)
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Material Covered a5 Y
Week 1 Lab 1:
Week 2 Lab 2:
Week 3 Lab 3:
Week 4 Lab 4:

Learning and Teaching Resources
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Text Available in the Library?
Yes
Required Texts (Onadind) g8 5.1 [ Aalall Adla gl 85 oY) @Al - 1
Yes
Yes
R .
ecommended A Gl O fdead) clddal - 1
Texts
Yes
1
https://youtu.be/jcIMfOIU4LI?si=D04RSZn0Ozt__pczN
Websites 2
https://youtu.be/PfMIbwjlPE?si=Wqg_xLX WRWRENrTs
Grading Scheme
Group Grade sl Marks % Definition
A - Excellent Dkl 90-100 Outstanding Performance
B - Very Good EENRNEN 80 -89 Above average with some errors
Success Group -
(50 - 100) C-Good RTEN 70-79 Sound work with notable errors
D - Satisfactory L sia 60 - 69 Fair but with major shortcomings
E - Sufficient J st 50- 59 Work meets minimum criteria
Fail Group FX - Fail (Aadll 2d8) 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.



https://youtu.be/jcJMfOlU4LI?si=D04RSZnOzt__pczN
https://youtu.be/PffMlbwjlPE?si=Wq_xLX_wRWREnrTs

MODULE DESCRIPTION FORM

Module Information
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Module Title Small Solar Energy systems Module Delivery
Module Type Core X Theory
Module Code NRE47033 Il__:lcl;ture
ECTS Credits K X Tutorial
O Practical
SWL (hr/sem) 175 O Seminar
Module Level uGIv Semester of Delivery 7
Administering Department BSc_NRE College
Module Leader Ghada Ghanim Younis e-mail ghadaghanim@uomosul.edu.iq
Module Leader’s Acad. Title Lecture Module Leader’s Qualification Ph.D.
Module Tutor None e-mail E-mail
Peer Reviewer Name None e-mail E-mail
SDc;:tific Committee Approval Version Number 10
Relation with other Modules
3! )l sl gall ae A8l
Prerequisite module None Semester
Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents
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Module Objectives
Gyl Boladl Calua

These objectives highlight the goals of the course in solar water heater, and illustrate
the knowledge and skills that students will develop throughout their studies in this
department

1. Understanding the basic principles of thermal solar energy: This objective
would cover the fundamental principles of solar energy, including the
Fundamentals of Heat Transfer, Solar Water Heating Application, and the
Principle of Solar Water Heating System Operation.

2. Understanding the use of solar energy for heating air and water: This
objective would cover the manufacture of solar water heaters has become an
established industry in several countries.

3. Understanding the components of a solar water heater: This objective would
cover the major parts of a solar water heater, including the collector, tank,
valve, meters, and pipes.

4. Examining the benefits and drawbacks of thermal solar energy: This objective
would cover the advantages and disadvantages of thermal solar energy as a
source of air and water heater, including its reliability, safety, cost-
effectiveness, and environmental impact.

5. Evaluating the future of thermal solar energy: This objective would cover the
potential for new and emerging wind technologies, including different types
of solar water heaters, and their potential impact on the energy landscape. It
would also cover wind energy's role in meeting future energy needs and
reducing greenhouse gas emissions

Module Learning
Outcomes

Balal) @hatll ooy
eyl

1. Understand the fundamental principles of thermal solar energy, including the
fundamental principles of solar energy, including Fundamentals of Heat
Transfer, Solar Water Heating Application, and the Principle of Solar Water
Heating System Operation.

2. Identify the major components of a Solar Water heater and their functions.

3. Describe how a Solar Water heater works and how the Calculation of heat
balance.

4. Explain the safety measures and regulations in place to ensure the safe
operation of a solar water heater.

5. Evaluate the advantages and disadvantages of solar water heaters as a
source of clean energy.

6. Understand thermal solar energy’s role in meeting future energy needs and
reducing greenhouse gas emissions.

7. Apply critical thinking and problem-solving skills to evaluate complex issues
related to thermal solar energy.

8. Communicate effectively about thermal solar energy concepts and issues
with others.

Indicative Contents
dyoliny Y wbgisall

Indicative content includes the following.

Theory:




Heat Transfer.

- conduction

- Free and forced convection.

- Nusselt number [6 hrs]

Calculation of convective heat transfer

- Free convection between parallel plates

- Convective cooling of a cooking pot

- Forced plus free convection [6 hrs]
Radiation

- Thermal Radiation

- Surface Property

- Blackbody Radiation

- Real body Radiation [6 hrs]

Thermal Resistance

- Thermal Resistance Network

- resistors in parallel

- resistors in series [6 hrs]

Heat transfer by mass transport

- Heat transfer by single phase

- Heat transfer by phase change [6hrs]
Solar water heaters Design

- Components of a Solar water heater

- Solar water heater types and applications
- Safety systems and mechanisms [9 hrs]
Solar Water Heating Application

- Solar collector

- Flat-Plate Collector

- Evacuated-Tube Solar Collectors

- Heat Pipe Evacuated Tube Collectors

- Direct Flow Evacuated Tube Collector

- Integral Collectors [9 hrs]

Calculation of heat balance: general remarks
- The heat balance of an unsheltered black bag
- Heat balance of a sheltered collector

- Efficiency of a flat plate collector

- Metal-semiconductor stack [9 hrs]
Water Heating Systems

- Active systems with forced circulation

- Passive systems with thermosiphon circulation [6 hrs]

Learning and Teaching Strategies
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Strategies

1. Lectures: Traditional lectures can be used to present foundational concepts,
theories, and principles to students. This allows for the dissemination of
information and provides a framework for understanding the subject matter.




Discussions and Debates: Encouraging students to engage in discussions and
debates promotes critical thinking and analysis of different perspectives. It
allows them to delve deeper into the subject matter, challenge assumptions,
and develop their communication and argumentation skills.

Case Studies: Presenting real-world case studies relevant to the course
material can help students apply theoretical concepts to practical situations.
This enables them to develop problem-solving skills and understand the real-
life implications of the theories they are learning.

Group Projects: Assigning group projects or presentations that require
students to work collaboratively can enhance their understanding of the
material. It promotes teamwork, research skills, and the application of
theoretical concepts in a practical context.

Multimedia and Visual Aids: Incorporating multimedia resources such as
videos, interactive simulations, and visual aids (e.g., diagrams, charts,
infographics) can enhance student engagement and understanding. Visual
representations can often simplify complex concepts and make them more
accessible.

Self-directed Learning: Encouraging students to take ownership of their
learning through self-directed activities, such as independent research,
literature reviews, or project-based assignments, fosters critical thinking,
independent thought, and a deeper understanding of the subject matter.
Assessments: Utilizing a variety of assessment methods, such as quizzes,
tests, essays, or reflective journals, allows students to demonstrate their
understanding of the material and provides feedback for their learning
progress. Assessments should be aligned with the learning outcomes and
encourage critical thinking and analysis.

Student Workload (SWL)
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Module Evaluation




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

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

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

Delivery Plan (Weekly Syllabus)
Sl (g5l zlginll

Material Covered

Week 1 Heat Transfer, conduction, Free and forced convection, Nusselt number

Week 2 - Free convection between parallel plates

Week 3 | Calculation of convective heat transfer, Convective cooling of a cooking pot, Forced plus free
convection

Week 4 Radiation, Thermal Radiation, Surface Property

Week 5 Blackbody Radiation, Real body Radiation

Week 6 Thermal Resistance, Thermal Resistance Network, resistors in parallel, resistors in series

Week 7 Heat transfer by mass transport, Heat transfer by single phase, Heat transfer by phase change

Week 8 | Solar water heaters Design, Components of a Solar water heater

Week 9 | Solar water heater types and applications, Safety systems and mechanisms

Week 10 | Solar collector, Flat-Plate Collector, Evacuated-Tube Solar Collectors

Week 11 | Heat Pipe Evacuated Tube Collectors, Direct Flow Evacuated Tube Collector, Integral Collectors

Week 12 | Solar Water Heating Application

Week 13 | Calculation of heat balance: general remarks

Week 14 | The heat balance of an unsheltered black bag, Heat balance of a sheltered collector

Week 15 | Efficiency of a flat plate collector, Metal-semiconductor stack

Week 16 | Final Exam

Learning and Teaching Resources
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Text Available in the Library?




1- “Solar Engineering of Thermal Processes”. By: John A.
Duffie and William A. Beckman
Required Texts 2- “Renewable Energy Resources”. By: John Twidell and No
Tony Weir
Recommended "CLEAN ENERGY PROJECT ANALYSIS: RETSCREEN No
Texts ENGINEERING & CASES”
Websites None

Grading Scheme
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Group Grade el Marks % Definition

A - Excellent Sl 90- 100 Outstanding Performance

B - Very Good [SENVES 80-89 Above average with some errors
Success Group -
(50 - 100) C- Gogd NVES 70-79 Sognd wo'rk W|th notable errgrs

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

E - Sufficient Jgstn 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aol W8) cwly | (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.




