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Introduction:

The educational program is a well-planned set of courses that include
procedures and experiences arranged in the form of an academic syllabus.
Its main goal is to improve and build graduates' skills so they are ready for
the job market. The program is reviewed and evaluated every year through
internal or external audit procedures and programs like the External

Examiner Program.

The academic program description is a short summary of the main
features of the program and its courses. It shows what skills students are
working to develop based on the program's goals. This description is very
important because it is the main part of getting the program accredited,
and it is written by the teaching staff together under the supervision of

scientific committees in the scientific departments.

This guide, in its second version, includes a description of the academic
program after updating the subjects and paragraphs of the previous guide
in light of the updates and developments of the educational system in Iraq,

which included the description of the academic program in its traditional

form (annual, quarterly), as well as the adoption of the academic program

description circulated according to the letter of the Department of Studies
T 3/2906 on 3/5/2023 regarding the programs that adopt the Bologna

Process as the basis for their work.
In this regard, we can only emphasize the importance of writing an

academic programs and course description to ensure the proper functioning

of the educational process.




Concepts and terminology:

Academic Program Description: The academic program description provides a

brief summary of its vision, mission and objectives, including an accurate description
of the targeted learning outcomes according to specific learning strategies.

Course Description: Provides a brief summary of the most important characteristics

of the course and the learning outcomes expected of the students to achieve,
proving whether they have made the most of the available learning opportunities. It
is derived from the program description.

Program Vision: An ambitious picture for the future of the academic program to be

sophisticated, inspiring, stimulating, realistic and applicable.

Program Mission: Briefly outlines the objectives and activities necessary to achieve

them and defines the program's development paths and directions.

Program Objectives: They are statements that describe what the academic

program intends to achieve within a specific period of time and are measurable and
observable.

Curriculum Structure: All courses / subjects included in the academic program

according to the approved learning system (quarterly, annual, Bologna Process)
whether it is a requirement (ministry, university, college and scientific department)
with the number of credit hours.

Learning Outcomes: A compatible set of knowledge, skills and values acquired

by students after the successful completion of the academic program and must
determine the learning outcomes of each course in a way that achieves the
objectives of the program.

Teaching and learning strategies: They are the strategies used by the faculty

members to develop students’ teaching and learning, and they are plans that are
followed to reach the learning goals. They describe all classroom and extra-

curricular activities to achieve the learning outcomes of the program.
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1. Program Vision

The department aspires to open postgraduate studies to grant a master's degree in mechanical engineering in the
coming years. The department aspires to establish research laboratories to complete the research of researchers
from the department's professors or researchers from outside the university. The department aspires to raise the
scientific level by using the latest scientific teaching methods such as laboratories and modern teaching methods
such as exploiting computers and modern advanced information technology.

2. Program Mission

development of a country. The industrial progress of any country depends on several factors, the most important of
which is the efficiency of the engineering staff capable of designing, implementing and managing advanced
industrial projects. On this basis, the Department of Mechanical Engineering at the University of Diyala was
established to provide the country with an engineering staff capable of advancing the country's industrial
capabilities now and in the future. The Department of Mechanical Engineering at the University of Diyala was
established in the academic year 2009-2010. The department currently receives about (25-30) students annually. It
is hoped that the department's capacity will increase to 40 students, with a specialized teaching staff since its
opening. A number of postgraduate students have been sent outside Irag to obtain a doctorate degree

3. Program Objectives

Objectives: The department aims to teach a standard curriculum of mechanical engineering, and to qualify
competent mechanical engineers to fill positions required by the need in Iragi government departments or in the
local or global labor market. We aspire for our graduates to obtain the best possible ideal curriculum for a
mechanical engineer, so the department is keen to keep pace with updating its educational curriculum with global
technological development on an ongoing basis

4. Program Accreditation

The department submitted an application to obtain program accreditation from the Iragi Council
for Engineering Accreditation

5. Other external influences

All relevant ministries in dealing with this program, such as the Ministry of Oil, Industry, Environment, and others




6. Program Structure

Program Structure Number of Credit hours Percentage | Reviews*®
Courses

Institution 0
Requirements

College
Requirements

Department 99
Requirements

Summer Training 1 month \Without credit Compulsory training

Other

* This can include notes whether the course is basic or optional.




7. Program Description

Year/LeveI

Course Code

Course Name

Credit Hours

first

E 101

Mathematics |

theoretical

practical

first

ME 101

Physics

3

first

ME 102

Static mechanic |

first

ME 103

Electrical engineering

first

uD 04

Human Rights and Democracy

first

ME 104

Engineering Workshops

first

uD 02

Arabic Language

first

E 102

Mathematics 11

first

uD 03

Computer Skills

first

ME 105

Static mechanic 11

first

ME 106

Engineering Drawing

first

uD 01

English Language

First

ME 107

Manufacturing process

First

ME108

Chemistry

Second

ME 201

Strength of Materials

Second

ME 211

Applied Mathematics |

Second

ME 210

Thermodynamics

Second

ME 204

Engineering of Metallurgy

Second

ME 206

Applied Computer Programming

Second

uUD 04

English Language

Second

uD 05

Extinct Ba'ath Party Crimes

Second

ME 207

Dynamics

Second

ME 212

Electrical Machines

Second

ME 214

Applied Mathematics II

Second

ME 208

Mechanical Drawing by CAD

Second

ME 202

Fluid Mechanics |

Second

uD 06

Arabic Language

Third

ME 301

Mechanics of Machines

Third

ME 306

Internal Combustion Engines

Third

ME 303

Engineering Analysis
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Third

Engineering Statistics

Third

Fluid Mechanics 11

Third

Engineering Numerical Methods

Third

Production Engineering

Third

Operations Research

Third

Heat Transfer

Third

Engineering Materials

Fourth

Design of Machine Elements |

Fourth

Engineering Economy

Fourth

Industrial Engineering

Fourth

Mechanical Vibrations

Fourth

Air Conditioning

Fourth

Eng. Graduation Project |

Fourth

ME Elective Class

Fourth

Design of Machine Elements |1

Fourth

Control Engineering

Fourth

CAE

Fourth

Power Plants

Fourth

aerodynamics

Fourth

Eng. Graduation Project Il
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8. Expected learning

outcomes of the program

Knowledge

1- Knowledge and understanding
2-  Awareness and understanding
3-  Ability to apply

> Knowing the facts, concepts, principles and theories of chemical
engineering, and understanding the determinants and constraints

facing the engineer’s work for the purpose of making the right

decision.

> Understanding basic mathematical derivations and linking various

phenomena with equations and laws to determine the variables that

govern the industrial unit.

> The ability to know the optimal conditions for industrial work and

manage it correctly.

IAwareness of industrial problems that may be specific to known or

unknown circumstances.

> Analyze and discuss available data or conduct specific
experiments to obtain more data.

Design units and processes and make the necessary improvements.

> The ability to apply new technologies within the general

jurisdiction.

> Having a comprehensive view of industrial engineering problems,
taking into account cost, safety and quality

Skills

1- The ability to use a variety of
sources of understanding

2- Conduct successful laboratory
experiments or design a safe
experiment and extract important data
3- Work ethically and have the ability
to identify and identify risks

Using multiple techniques and devices related to the
specialty.

> Using laboratory equipment to find data.

> Develop and provide a safe work environment by selecting
the most appropriate devices and equipment.

Ethics

1- Professional work, taking into
account costs and occupational
safety

2- Working in the spirit of one
team and ensuring human victory
3- Anticipating problems and
finding appropriate solutions to
them

> Using multiple techniques and devices related to the
specialty.

> Using laboratory equipment to find data.

> Develop and provide a safe work environment by selecting
the most appropriate devices and equipment.

0. Teaching and Learning Strategies

2. Practical laboratory application of

1. Theoretical lectures with the use of illustrations.

concepts taught theoretically

3. Assigning students to perform seminars by assigning them a topic to be discussed with their colleagues
4. Solve problems, discuss them, and assign students some homework and reports through the e-learning platform
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10. Evaluation methods

Sudden exams (5) marks

» Monthly exams (25) marks

* Reports assigned to them (5) degrees

» Homework assignments (5) marks

« A final examination of the curriculum (60 marks).




11. Faculty

Faculty Members

Academic Rank

Specialization

Special
Requirements

(if applicable)

Number of the tead

General

Special

Lecturer

IAsst. Prof. Dr. Samir Gh. YAHYA

Mechanical
Engineering

Thermo-fluids

Prof. Dr. Arshad Abdul Hamid
Mohammed Abdul

Mechanical
Engineering

Applied

Prof. Dr. Jassim Abdul Latif Mohammed

Mechanical
Engineering

Thermo-fluids

Dr. Mazen Mahmoud Yahya Ahmed

Mechanical
Engineering

Applied

Asst. Prof. Dr. Ahmed Shehab Ahmed

Mechanical
Engineering

Power

Asst.Prof.Dr. Itimad Dawood Juma

Mechanical
Engineering

Power

Asst. Prof. Dr. Qusay Tawfiq Hassan
Kaitan

Mechanical
Engineering

Thermal power

Assistant Professor Nizar Munim
Mahmoud Salman

Mechanical
Engineering

Aerodynamic

Asst. Prof. Dr. Mohammed Ismail Hamid
Mohammed

Mechanical
Engineering

Applied

Asst. Prof. Dr. Mohammed Khader
Abbas Jassim

Mechanical
Engineering

Fluids

Dr. Mohammad Reza Jawad Kazim

Mechanical
Engineering

Heat transfer

Asst. Prof. Dr. Zaid Salem Hamoudi

Mechanical
Engineering

General Design

Asst. Prof. Dr. Diaa Ahmed Salal

Mechanical
Engineering

Applied

Asst. Prof. Dr. Salwa Abbas Abdel-Sabaa

Mechanical
Engineering

Applied

Ms. Iman Mohammed Ne'ma

Mechanical
Engineering

Applied

Saadoun Abdul Hafeez Jawad Kazim

Mechanical
Engineering

power

Khader Najm Abdul Nasser

Mechanical
Engineering

power

Asst. Prof. Dr. Laith Abdul Hasnawi
Hassan

Mechanical
Engineering

Thermal power

Yassin Alwan, Khader

Mechanical
Engineering

Thermal power
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Professional Development

Mentoring new faculty members

New teaching staff are developed by putting them in central development courses organized by the university, as
well as by interacting with senior staff during periodic meetings in the department for the purpose of introducing
them to the work contexts and informing them of directives and instructions, along with giving advice, daily
guidance and continuous follow-up.

Professional development of faculty members

Professional development for faculty members takes place through the Divisions of Continuing Education and

/Academic Affairs in the Deanship of the College and its corresponding departments in the University, which

constantly work to hold discussion circles and specialized scientific seminars, while reviewing what is published on
the Internet sites of books and periodicals in various scientific specializations

12. Acceptance Criterion

I/Admission is centralized by the Ministry of Higher Education and Scientific Research according to the grade point
average of the students obtained in the sixth scientific stage

13. The most important sources of information about the program

Diyala University website / College of Engineering / Department of Chemical Engineering
Website of the Ministry of Higher Education and Scientific Research

14. Program Development Plan

> Development is carried out by focusing on the advanced scientific staff in the department and
through the committees formed annually, especially the Scientific Committee and the Quality
)Assurance and Academic Accreditation Committee.

> By preparing evaluation studies to prepare and develop senior leadership cadres in all aspects of
the educational institution.

> Equipping scientific laboratories with modern equipment and qualifying their cadres in order to
improve the most efficient performance.

> Develop future plans and work to implement them

> (Creating a kind of competition among researchers, honoring the distinguished ones and
motivating them to give more.

> Working to create a kind of financial income for the department to sustain and develop the work
> Supporting the department’s first-in-class admission program annually and enrolling them in
postgraduate studies.

> Conducting a twinning process with advanced universities and providing training opportunities
for teaching staff in those universities




Program Skills Outline

Required program Learning outcomes

C . g o
Code CourseName Basic or | Knowledge Skills Ethics

optional

Al A2 B1 | B2 C1
E 101 Mathematics | Basic [V N

ME 101 Physics Basic
ME 102 Static mechanic | Basic
ME 103 Electrical engineering Basic
uD 04 Human Rights and Basic
Democracy
ME 104 Engineering Workshops Basic
First Year | UD 02 Arabic Language Basic
E 102 Mathematics Il Basic
UD 03 Computer Skills Basic
ME 105 Static mechanic 11 Basic
ME 106 Engineering Drawing Basic
UD 01 English Language Basic
ME 107 Manufacturing process Basic
ME108 Chemistry Basic
ME 201 Strength of Materials Basic
ME 211 Applied Mathematics | Basic
ME 210 Thermodynamics Basic
ME 204 | Engineering of Metallurgy Basic
ME 206 Applied Com_puter Basic
Programming
Second UD 04 English Language Basic
Year UD 05 | Extinct Ba'ath Party Crimes | Basic
ME 207 Dynamics Basic
ME 212 Electrical Machines Basic
ME 214 Applied Mathematics Il Basic
ME 208 |Mechanical Drawing by CAD| Basic
ME 202 Fluid Mechanics | Basic




Third Year

ME 301

Mechanics of Machines

Basic

ME 306

Internal Combustion Engines

Basic

ME 303

Engineering Analysis

Basic

ME 302

Engineering Statistics

Basic

ME 304

Fluid Mechanics Il

Basic

ME 307

Engineering Numerical
Methods

Basic

ME 308

Production Engineering

Basic

ME 313

Operations Research

Basic

ME 311

Heat Transfer

Basic

ME 310

Engineering Materials

Basic

Fourth
Year

ME 401

Design of Machine Elements |

Basic

E 404

Engineering Economy

Basic

ME 403

Industrial Engineering

Basic

ME 404

Mechanical Vibrations

Basic

ME 405

Air Conditioning

Basic

E 402

Eng. Graduation Project |

Basic

ME 421

ME Elective Class

Basic

ME 409

Design of Machine Elements
1

Basic

ME 402

Control Engineering

Basic

ME 411

CAE

Basic

ME 407

Power Plants

Basic

ME 422

aerodynamics

Basic

E 403

Eng. Graduation Project Il

Basic

Please tick the boxes corresponding to the individual program learning outcomes under evaluation.




Course Specification

Fourth Year



TEMPLATE FOR COURSE
SPECIFICATION

COURSE SPECIFICATION

3. Semester/Year

4. Date of production/revision of this
specification

5. Modes of Attendance offered



https://scholar.google.co.uk/citations?user=omjL5FsAAAAJ&hl=en
https://scholar.google.co.uk/citations?user=omjL5FsAAAAJ&hl=en

B. The skills goals special to the course.
B1 - Learn fundamentals of mechanical design.
B2- Learn how to make decisions about designing mechanical components.
B3- Computing stresses and strains on mechanical components and relating
stresses to strength and safety of design.

C. Affective and value goals
C1- Estimate the safety of design in withstanding loades and working conditions
C2-

9- Teaching and Learning Methods

e Providing students with the basics, additional topics, and field experiences
related to the outcomes of thinking and analysis.
e Forming discussion circles during or outside lectures to discuss scientific
engineering topics that require thinking and analysis.
e Asking students, a set of thinking questions during lectures, such as (what, how,
when, why) for specific topics.

10- course strategy

Week | Hours Unit/Module or Topic Teaching Assessment
Title Method Method
Fundamentals of mechanical Design; Have a basic information
- Selecting materials about the subject and be _
Week 1 4 - Stress and deformation able to solve elementary Daily exams +
L e problems monthly exams
- Units and standards
4 : Lo . Have a basic information .
Week 2 Sitr:f:frleIgn?g:t:?lr:;?zigss:uur: 0 labout the subject and be Daily exams +
- Shrink fits able to solve elementary monthly exams
problems
4 Have a basic information i
. about the subject and be Daily exams +
Week 3 Stresses in curved beams able to solve elementary monthly exams
problems
4 Have a basic information .
Week 4 - Spherical contact about the subject and be Daily exams +
- Cylindrical contact able to solve elementary monthly exams
problems
4 Have a basic information .
. about the subject and be Daily exams +
Week 5 Buckling of columns i ol e @ ARy manthly exams
problems
4 Have a basic information i
: : : . labout the subject and be Daily exams +
Week 6 Failure theories of ductile materials able to solve elementary monthly exams
problems
4 Have a basic information ; +
Week 7 Failure theories of ductile materials [about the subject and be Dallyﬁ“exams
able to solve elementary monthly exams
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problems
4 Have a basic information .
: : : . labout the subject and be Daily exams +
Week 8 Failure theories of brittle materials able to solve elementary monthly exams
problems
4 Fatigue of materials Have a basic information .
Week 9 € The Endurance Limit about the subject and be Daily exams +
& Fatigue Strength able to solve elementary monthly exams
problems
4 € Endurance Limit Modifying  [Have a basic information
Factors about the subject and be ;
+

Week 10 & Stress Concentration and Notch fable to solve elementary Dall);“e Xams

Sensitivity problems monthly exams
4 . . o . |Have a basic information .

— g?rtég:e Failure Criteria for FIuctuatlngabout the subject and be Daily exams +
able to solve elementary monthly exams
problems

4 . . . Have a basic information .

Week 12 El?ggéjse’ ComlenElian o L ey about the subject and be Daily exams +
able to solve elementary monthly exams
problems

4 Shafts and Shaft Components Have a basic information
Shaft Materials about the subject and be ;
+

Week 13 Shaft Layout able to solve elementary Daily exams
problems monthly exams

4 Have a basic information .

Week 14 Shaft Design for Stress about the subject and be Daily exams +
able to solve elementary monthly exams
problems

4 Have a basic information )

Week 15 Shaft Design for Stress about the subject and be Daily exams +
able to solve elementary monthly exams
problems

11. Infrastructure

1. Books Required reading:

EDITION

SHIGLEY’S MECHANICAL ENGINEERING DESIGN, NINTH

2. Main references (sources)

EDITION

SHIGLEY’S MECHANICAL ENGINEERING DESIGN, NINTH

A- Recommended books
and references (scientific
journals, reports...).

Edition
Ugural, Ansel

Mechanical Design of Machine Components, Second

C

B-Electronic references,

Internet sites...

17
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COURSE SPECIFICATION

3. Semester/Year

4. Date of production/revision of this
specification

5. Modes of Attendance offered



https://scholar.google.co.uk/citations?user=omjL5FsAAAAJ&hl=en
https://scholar.google.co.uk/citations?user=omjL5FsAAAAJ&hl=en

B. The skills goals special to the course.
B1 - Learn fundamentals of mechanical design.
B2- Learn how to make decisions about designing mechanical components.
B3- Computing stresses and strains on mechanical components and relating
stresses to strength and safety of design.

C. Affective and value goals
C1- Estimate the safety of design in withstanding loades and working conditions
C2-

9- Teaching and Learning Methods

e Providing students with the basics, additional topics, and field experiences
related to the outcomes of thinking and analysis.
e Forming discussion circles during or outside lectures to discuss scientific
engineering topics that require thinking and analysis.
e Asking students, a set of thinking questions during lectures, such as (what, how,
when, why) for specific topics.

10- course strategy

Week | Hours Unit/Module or Topic Teaching Assessment
Title Method Method
Screws, Fasteners, and the Design of Have a basic information
Nonpermanent Joints about the subject and be .
Week 1 4 L e able to solve elementary Daily exams +
- The Mechanics of Power prelslEnTE monthly exams
Screws
Have a basic information
Week 2 4 . - lireaelar | Etners about the subject and be Daily exams +
- Joints—Fastener Stiffness able to solve elementa hi
- Joints—Members Stiffness Yy monthly exams
problems
4 Bolt Strength Have a basic information
Tension Joints—The External Load about the subject and be .
Week 3 Relating Bolt Torque to Bolt Tension  able to solve elementary Daily exams +
Statically Loaded Tension Joint with problems monthly exams
Preload
Fatigue Loading of Tension Joints
4 Welding, Bonding,and the Design Have a basic information .
Week 4 of Permanent Joints about the subject and be Daily exams +
able to solve elementary monthly exams
Stresses in Welded Joints in Bending problems
4 Have a basic information .
Week 5 The Strength of Welded Joints about the subject and be Daily exams +
Fatigue Loading able to solve elementary monthly exams
problems
4 Have a basic information Dail
n : about the subject and be ally exams +
Week 6 Mechanical Springs b o Yo d R monthly exams
problems
Have a basic information ;
Week 7 . Compression Springs about the subject and be Daily exams +
able to solve elementary monthly exams
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problems

Have a basic information
about the subject and be

able to solve elementary

roblems

Have a basic information
about the subject and be

able to solve elementary

roblems

Have a basic information
about the subject and be

able to solve elementary

roblems

Have a basic information
about the subject and be

able to solve elementary

problems

Have a basic information
about the subject and be

able to solve elementary

roblems

Have a basic information
about the subject and be

able to solve elementary

roblems

Have a basic information
about the subject and be

able to solve elementary

roblems

Have a basic information
about the subject and be

able to solve elementary

roblems

Week 8

Week 9

Week 10

Week 11

Week 12

Week 13

Week 14

Week 15

1. Books Required reading:

A- Recommended books
and references (scientific
journals, reports...).

B-Electronic references,
Internet sites...
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specification
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Expected outcomes:

1. The student will become familiar with the thermodynamic processes related to
the HVAC industry.

2. The student will be able to use the ASHRAE literature and handbooks to retrieve
data and information to solve HVAC problems.

3. The student will be able to estimate the cooling and heating loads on various
types of buildings and systems.

4. The student will be able to estimate annual energy usage for various types of
HVAC systems and buildings.

5. The student will be able to design an HVAC system by sizing the components
correctly.

6. The student will be able to use load estimation software using advanced methods
for HVAC analysis.

7. The student will be able to size pipe and air duct systems and select fans and
pumps for those systems.

9- Teaching and Learning Methods

e Providing students with the basics, additional topics, and field experiences
related to the outcomes of thinking and analysis.

e Forming discussion circles during or outside lectures to discuss scientific
engineering topics that require thinking and analysis.

e Asking students, a set of thinking questions during lectures, such as (what, how,
when, why) for specific topics.

10- course strategy

Week | Hours Unit/Module or Topic Teaching Assessment
. Title Method Method
e Introduction, Thermodynamic Have a basic information
Week 1 e Thermodynamic about the subject and be Daily exams +
e properties of moist air with ~ able to solve elementary | monthly exams
properties of moist air problems
5 Have a basic information
Week 2 Physiological Reaction for  jabout the subject and be Daily exams +
cooling & Heating able to solve elementary monthly exams
problems
5 Have a basic information
about the subject and be Daily exams +
Week 3 Psychometric chart able to solve elementary

problems. monthly exams
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Week 4

e First term exam
Psychometric processes

Have a basic information
about the subject and be

able to solve elementary

problems

Daily exams +
monthly exams

Week 5

Air & Humidity Calculations

Have a basic information
about the subject and be

able to solve elementary

problems

Daily exams +
monthly exams

Week 6

Air & Humidity Calculations

Have a basic information
about the subject and be

able to solve elementary

problems

Daily exams +
monthly exams

Week 7

Basic Air Conditioning process

Have a basic information
about the subject and be

able to solve elementary

problems

Daily exams +
monthly exams

Week 8

Air Conditioning Cycles

Have a basic information
about the subject and be

able to solve elementary

problems

Daily exams +
monthly exams

Week 9

Design conditioning-heat transfer
coefficients

Have a basic information
about the subject and be

able to solve elementary

problems

Daily exams +
monthly exams

Week 10

Thermal comfort-ASHRAE
comfort chart

Have a basic information
about the subject and be

able to solve elementary

problems

Daily exams +
monthly exams

Week 11

Heating load calculation

Have a basic information
about the subject and be

able to solve elementary

problems

Daily exams +
monthly exams

Week 12

Cooling load calculation

Have a basic information
about the subject and be

able to solve elementary

problems

Daily exams +
monthly exams

Week 13

Classification of Air duct

Have a basic information
about the subject and be

able to solve elementary

problems

Daily exams +
monthly exams

Week 14

Design of Air ducts for air
distribution systems

Have a basic information
about the subject and be

able to solve elementary

problems

Daily exams +
monthly exams

Week 15

Ventilation & Air cleaning units.

Have a basic information
about the subject and be
able to solve elementary

problems

Daily exams +
monthly exams
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1. Books Required reading:

A- Recommended books and
references (scientific journals,
reports...).

B-Electronic references, Internet
sites...
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SPECIFICATION

COURSE SPECIFICATION

2. Course code

3. Semester/Year

4. Date of production/revision of this
specification

5. Modes of Attendance offered
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The main goal of Aerodynamics is to introduce the students to the fundamentals
of Aerodynamics and fluid slow including their Classification, configuration and
working principles of Aircrafts.

Students shall be introduced to:

- Identify the main flow patterns and collect flow patterns such as uniform,
circular and vorticity

- Know the basic concepts in potential flow (stream function, potential function,
rotation)

- Know the basic concepts in ideal flow

- Know the Navier-Stoke ratios and their applications in viscous fluid

- Know the boundary layer theory

- Know the separation of vortices around wings

B. The skills goals special to the course.
B1 - Skills to identify flow patterns in ideal fluids
B2- Skills to identify applications of Navier-Stoke in viscous fluid
B3- Skills to solve the equations of the boundary layer and its separation in
wings and methods of controlling them

C. Affective and value goals

C1- Observation and perception
C2- Analysis and interpretation
C3- Conclusion and evaluation
C4- Preparation and evaluation

9- Teaching and Learning Methods

Providing students with the basics, additional topics, and field experiences
related to the outcomes of thinking and analysis.

Forming discussion circles during or outside lectures to discuss scientific
engineering topics that require thinking and analysis.

Asking students, a set of thinking questions during lectures, such as (what, how,
when, why) for specific topics.

10- course strategy

Unit/Module or Topic Teaching Assessment
Week | Hours :
Title Method Method
Principles of Aerodynamics Have a basic
information about the .

Week 1 3 subject and be able to DAl I%Ie Xams +
solve elementary monthly exams
problems

Week 2 3 Introduction to incompressible flow Have a basic Daily exams +
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information about the
subject and be able to
solve elementary
problems

monthly exams

Week 3

Introduction to ideal fluid flow

Have a basic
information about the
subject and be able to
solve elementary
problems

Daily exams +
monthly exams

Week 4

Equations of ideal fluid flow

Have a basic
information about the
subject and be able to
solve elementary
problems

Daily exams +
monthly exams

Week 5

Navier — Stoke Equation /
Applications and CFD

Have a basic
information about the
subject and be able to
solve elementary
problems

Daily exams +
monthly exams

Week 6

Navier — Stoke Equation /
Applications and CFD

Have a basic
information about the
subject and be able to
solve elementary
problems

Daily exams +
monthly exams

Week 7

Navier — Stoke Equation /
Applications and CFD

Have a basic
information about the
subject and be able to
solve elementary
problems

Daily exams +
monthly exams

Week 8

Flow in variable area duct

Have a basic
information about the
subject and be able to
solve elementary
problems

Daily exams +
monthly exams

Week 9

Boundary Layer theory

Have a basic
information about the
subject and be able to
solve elementary
problems

Daily exams +
monthly exams

Week 10

Boundary Layer theory

Have a basic
information about the
subject and be able to
solve elementary
problems

Daily exams +
monthly exams

Week 11

Separation of Boundary Layer

Have a basic
information about the
subject and be able to
solve elementary
problems

Daily exams +
monthly exams

Week 12

Separation of Boundary Layer

Have a basic
information about the
subject and be able to
solve elementary
problems

Daily exams +
monthly exams

Week 13

Flow Separation Control

Have a basic

information about the

Daily exams +
monthly exams
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Have a basic
information about the

Week 14 ubject and be able to

information about the
ubject and be able to

1. Books Required reading:

Fundamental of aerodynamics by John D.
Andrson Other related books

A- Recommended books and
references (scientific journals,
reports...).

B-Electronic references, Internet
sites...
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TEMPLATE FOR COURSE
SPECIFICATION

COURSE SPECIFICATION

2. Course code

3. Semester/Year

4. Date of production/revision of this

specification

5. Modes of Attendance offered
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¢ The skills goals special to the course.

a) Enhancing students' analytical abilities by providing an introduction to
the installation of the ANSY'S program and its applications in various
fields of fluid mechanics.

b) And using the programs within the ANSY'S program to conduct
exercises and simulations of various topics related to fluid mechanics.

10. Teaching and Learning Methods
s Weekly lectures include: -

1. Providing students with the basics and topics related to previous learning
outcomes for skills to solve practical problems through presentation, lecture or
conducting experiments.

2. Solving a set of practical and applied examples by the academic staff.

3. Through discussion, students participate by solving some practical problems.

4. The department's practical laboratories are followed up by the academic staff
in the department.

5. Asking the student to visit the library and the Internet to gain additional
knowledge of the study materials.

6. Presenting a discussion session (Seminar) by the student in front of his fellow
students to enhance his confidence.

10- course strategy

Week | Hours Unit/Module or Topic Teaching Assessment
Title Method Method
Have a basic
information about
- 2 ft the subject and be Dailv exams +
Week 1 3 et up Ansys software able to solve ¥1I
elementary monthly exams
problems by using
computer
Have a basic
Week 2 3 Introduction to Ansys software ISTJL(}LTta;Ir?(? SSZEIJTS Daily exams +
and Ansys Application solve elementary monthly exams
problems
3  interfacesin CAD/CAM and CAE  Have a basic . +
Week 3 software, Use of general information about the Da"%le LG
programming interfaces subject and be able to eI e
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solve elementary
problems

Week 4

DesignModeler Introduction

Have a basic
information about the
subject and be able to
solve elementary
problems

Daily exams +
monthly exams

Week 5

First experimental exam

Have a basic
information about the
subject and be able to
solve elementary
problems

Daily exams +
monthly exams

Week 6

Introduction to CFD

Have a basic
information about the
subject and be able to
solve elementary
problems

Daily exams +
monthly exams

Week 7

DesignModeler Menus
DesignModeler Hotkeys

Have a basic
information about the
subject and be able to
solve elementary
problems

Daily exams +
monthly exams

Week 8

DesignModeler Menus
Create Menu

Have a basic
information about the
subject and be able to
solve elementary
problems

Daily exams +
monthly exams

Week 9

Fluid Flow in A Porous Media
Using Fluent

Have a basic
information about the
subject and be able to
solve elementary
problems

Daily exams +
monthly exams

Week 10

second experimental exam

Have a basic
information about the
subject and be able to
solve elementary
problems

Daily exams +
monthly exams

Week 11

Laminar Pipe Flow tutorial

Have a basic
information about the
subject and be able to
solve elementary
problems

Daily exams +
monthly exams

Week 12

Turbulent Flow Around an Airfoil

Have a basic
information about the
subject and be able to
solve elementary
problems

Daily exams +
monthly exams

Week 13

Simulating Flow in a Static Mixer
Using Workbench- part 1

Have a basic
information about the
subject and be able to
solve elementary
problems

Daily exams +
monthly exams

Week 14

Simulating Flow in a Static Mixer
Using Workbench- part 2

Have a basic
information about the
subject and be able to

solve elementary

Daily exams +
monthly exams
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problems

Have a basic
information about the
ubject and be able to
olve elementary
roblems

Week 15

1. Books Required reading:

A- Recommended books and
references (scientific journals,
reports...).

B-Electronic references, Internet
sites...
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TEMPLATE FOR COURSE
SPECIFICATION

COURSE SPECIFICATION

2. Course code

3. Semester/Year

4. Date of production/revision of this
specification

5. Modes of Attendance offered
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Upon successful completion of this course, students will be able to:

 Analyze alternatives using present worth, annual worth, future worth, and rate
of return methods.

» Select and apply appropriate techniques for comparing mutually exclusive
alternatives.

« Select and apply appropriate techniques for evaluating independent alternatives.
« ldentify relevant data for engineering economy studies.

« Evaluate public projects using the benefit/cost ratio method.

« Perform replacement studies between existing assets/systems and their
alternatives.

 Determine the breakeven level of activity or parameter value.

» Utilize computer software for engineering economic analysis.

« Evaluate alternative investment options: Utilize various techniques to assess
and compare different investment choices.

« Perform sensitivity analysis: Analyze how project outcomes are impacted by
changes in key variables.

« Integrate financial considerations: Incorporate the effects of inflation,
depreciation, and taxes into their economic analyses.

« Utilize software tools: Leverage engineering economy software for efficient
and accurate calculations.

» Understand loan rates: Gain knowledge about the interest rates offered by
banks  for various loan options.

« Identify financial and economic project management methods: Recognize and

apply appropriate financial and economic methodologies for successful project

management.

9- Teaching and Learning Methods

¢ plan and execute experimental investigations;
e apply and describe a variety of experimental techniques;
¢ identify, estimate, combine and quote experimental errors and uncertainties;

10- Course strategy

Week Unit/Module or Topic Teaching Assessment
ce Hours Title Method Method
1- Introduction to engineering
economy. _
2- The principles of engineering :’A;‘Xf n?att)ia;rllcabout he
Week 1 2 Ecgi]g rgé/hce ts of engineering SuPiect and be able to DaII):]Ie Xams ¥
) PLS OT €ngineering e elementary ey e
economy: _ problems
e Alternatives
e Cash Flow
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e Alternative Selection
e Evaluation Criteria
- Time Value of Money

1- Interest rate.
e The interest rate or
Rate of Return (ROR)
2- Interest Paid.
3- Interest Earned.
4- Financial Mathematics.
5- Terminology and symbols':
e value or amount of

money @ .
P Pl e ::?Xfrr?at:?osrllcabout the
Week 2 Present worth) _ subject and be able to Daily exams +
F= Future time solve elementary monthly exams
(Future worth) problems
e A= (Series of
Amount of money)
e N = Number of interest
periods (years , month,
days)
e i =nterest rate per
time periods
t= time, stated in periods (years ,
month, days)
1- Cash Flow Diagram (C-F- Have a basic
D) with Example TnifortietEem aalt s Daily exams +
Week 3 . subject and be able to
2- Using Compound Interest solve elementary monthly exams
Tables Deposited problems
1- Nominal and Effective
interest rate : )
e Monthly interest rate. !"‘;“’e a ??S'C bout th
Week 4 e Daley in_terest rate. ;Ek;;?taaf; t?e Zgle tg Daily exams +
o Weekly interest rate. |olve elementary monthly exams
e Other interest rate problems
Net Cash Flow for (month, Week,
Daye)
Present worth analysis for each
alternative:
e MARR (Minimum
Attractive Rate of
E‘gumf)_ oot Have a basic
e F.C=TIrst cos information about the .
Week 5 e 0O.C = operating cost subject and be able to DEID LS =

e M.C= maintenance
cost

e S. V=salvage value

e A. I=annual income

e E. I=extra income

E.C=extra cost

solve elementary
problems

monthly exams
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1- Rate of Return Analysis

Have a basic
information about the

Daily exams +

Week 6 (RRA) subject and be able to i
Single Alternative (Ypw=0) solve elementary monthly exams
problems
Have a basic
information about the ;

Week 7 Midterm Exam subject and be able to DL O =
solve elementary monthly exams
problems

Depreciation: .
- SUEIEN e mgfrr?at:?osrllcabout the
Week 8 DB subject and be able to DEUY GG
- Declining Balance solve elementary monthly exams
method _ problems
Sum of the years Deprecation
The Benefit —Cost —Analysis
Depreciation:
- Public Sector Projects
- Benefit/Cost Analysis Have a basic
of a Single Project information about the .
Week 9 - A|tematgijve SeIJection subject and be able to Da”%le Xams =
Using Incremental B/C:solve elementary monthly exams
Analysis problems
Incremental B/C Analysis of
Multiple, Mutually Exclusive
Alternatives
Using (MS-Excel) software to
income taxes: .
- e SEonEiy migrerr?att]?osrllcabout the
Week 10 Equations subject and be able to Dailylexams+
- Getresults and _ solve elementary monthly exams
compare them with 5 5hjems
manual solutions
Drawing flowcharts
Replacement and Retention
Decisions: Have a basic
- Basics of a information about the :
Week 11 Replacement Study  subject and be able to rlrjlg::t);lle Xz)r?asm-;
- ESL (Economic solve elementary y
Service Life) problems
Performing a Replacement Study
1- Breakeven Analysis:
- Breakeven Analysis [Have a basic
for a Single Project  [information about the .
Week 12 - Fixed cosgts (FC)J. subject and be able to r?g:ql%le XZ)T:m;
- Variable costs (VC). Rl ST 2
Breakeven Analysis Between Two sl
Alternatives
Have a basic
Week 13 1- Benefit cost analysis information about the Daily exams +

Public sector economics

subject and be able to

solve elementary

monthly exams
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1. Books Required reading:

A- Recommended books and
references (scientific journals,
reports...).

B-Electronic references, Internet
sites...
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TEMPLATE FOR COURSE SPECIFICATION

HIGHER EDUCATION PERFORMANCE REVIEW:
PROGRAMME REVIEW

COURSE SPECIFICATION

This Course Specification provides a concise summary of the
main features of the course and the learning outcomes that a
typical student might reasonably be expected to achieve and

demonstrate if he/she takes full advantage of the learning
opportunities that are provided. It should be cross-referenced
with the program specification.

Module Information

Module :
Title ETHICS Module Delivery
Module BASIC

Type

Theory

38




Module ME412 Lecture
Code Tutorial
ECTS 2

Credits
SWL 30

(hr/sem)

Module Level UGx11 1 |Semester of Delivery 1
. mechanical Engineering
Administering : .
Engineering | Colle
Department
ge

Module | MSc. Yasseen Alwan e- | yasseenalwan eng@uodi
Leader Jaddoa mail yala.edu.iq

Module Leader’s Lecturer Module Leader’s MSc

Acad. Title Qualification

Module e-

Tutor mail
Peer Reviewer e-
Name mail
Scientific :
: Version
Committee Number
Approval Date
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Relation with other Modules

Prerequisite None Semeste
module r
Co-requisites None Semeste
module r

Module Aims, Learning Outcomes and Indicative Contents

Module
Objectives

1-Study principles of Engineering Profession Ethics

2-Explain a basic information about Engineering
Profession Ethics.

3-Use all available possibilities to explain
Engineering Profession Ethics to students .

4- The field examines and sets the obligations by
engineers to society.

5- It is closely related to subjects such as the
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philosophy of science, the philosophy of
engineering, and the ethics of technology.

Module
Learning
Outcomes

A. An ability to apply knowledge of mathematics,
science, and engineering.

b. An ability to design and conduct experiments, as
well as to analyze and interpret data.

c. An ability to design a system, component, or
process to meet desired needs within realistic
engineering constraints

d. An ability to function on multidisciplinary teams

e. An ability to identify, formulate, and solve
engineering problems

Indicative
Contents

The topics listed under the indicative content below
are the underpinning areas of knowledge and
understanding that will be obtained from successful
completion of the module. Have a basic information
about professional ethics and engineering ethics.

Learning and Teaching Strategies

Strategies

-plan and execute experimental investigations;

-apply and describe a variety of experimental
techniques;

-identify, estimate, combine and quote experimental
errors and uncertainties;
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Student Workload (SWL)

Structured SWL (h/sem)

A aliiiall sl 5l Jeall

Jadll DA
In class lectures
15 Structured SWL (h/w)
In class tests Clall alatiall ol jall Jasll
4 = sl
Tutorial 22
0
Final Exam
3
Unstructured SWL
(h/sem)
pbiiall e (ol yall Jeall Unstructured SWL
Jhadll DA (lUall (h/w)
8
Assignment abaiiall y2 ol all Jasll
4 Le gl Ul

Preparation for tests
2
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Homework

2

Total SWL (h/sem)

Calldall IS i jal) Jasl 30
Chadll JDA
Module Evaluation
Al ) Balall oyt
Time/Nu| Weight | Week Relevgnt
mber (Marks) Due Learning
As Outcome
Quizzes 3 20% (20) |3,5,10, | LO#1,2,3, 4
12, 14 ,5and 7
- . | Assignme 6 10% (10) (4,8,12| LO#1, 2,3,
ormati
nts 4,5and 6
Ve
assestsm Home 6 10% (10) |2,5,7,9,| LO#1,2, 3,
en Work 11,13 | 4,56and7
Midterm 2 hr 10% (20) 7 LO#1/4
Exam
tive Exam
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asSSesSm
ent

100% (100

Total as men
sessment Marks)

MODULE DESCRIPTION FORM

Module Information
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Module Title POWER PLANTS Module Delivery
Module Type BASIC
Theory
ECTS Credits 6 Tutorial
SWL (hr/sem) 150
Module Level 1 Semester of Delivery 2
Mechanical Engineerin
Administering Department ) . College 8 &
Engineering
Module Leader Dr. Qusay Hassan e-mail gusayhassan_eng@uodiyala.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification Ph.D.
Module Tutor e-mail
Peer Reviewer Name e-mail

Scientific Committee Approval

Date

Version Number

Relation with other Modules

Prerequisite module

None

Semester

Co-requisites module

None

Semester

Module Aims, Learning Outcomes and Indicative Contents

Module Objectives

The module objectives are designed to provide students with a comprehensive

understanding of the technical and operational aspects of power generation facilities.
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Jau) all 3oLl Calaal

This course aims to cover the various types of power plants, such as thermal,
hydroelectric, nuclear, and renewable energy plants, focusing on their design,
operation, and efficiency. Students learn about the key components of power plants,
energy conversion processes, and the environmental impact of power generation.
Additionally, the course intends to equip students with the skills to analyze and
optimize plant performance, manage maintenance operations, and comply with
safety and regulatory standards, preparing them for careers in the energy sector.

Module Learning
Outcomes

el oLl olal) s jie

1.Understand the various types of power plants: Gain a thorough knowledge of
different power generation technologies including thermal, hydroelectric, nuclear,
and renewable energy plants.

2.Master technical details: Be proficient in the technical components and
operational mechanisms within a power plant, such as boilers, turbines,
generators, and control systems.

3.Analyze energy conversion processes: Comprehend and analyze the processes
involved in converting natural and renewable resources into usable energy.

4.Evaluate environmental impacts: Understand the environmental considerations
associated with power generation, including emissions, waste management, and
sustainability practices.

5.0ptimize plant performance: Develop skills to assess and optimize the efficiency
and output of power plants through various analytical and practical techniques.

6.Apply safety and regulatory standards: Be knowledgeable about the safety
procedures and regulatory requirements that govern power plant operations.

7.Prepare for professional challenges: Equip with problem-solving skills to address
operational challenges and innovations in the energy sector.

Indicative Contents

ala Y1 iy giaall

1. Introduction to Power Systems: Overview of the global energy landscape, basics

of electrical power generation, and the role of power plants in energy systems.

2. Types of Power Plants: Detailed examination of thermal (coal, gas, oil),

hydroelectric, nuclear, and renewable energy plants (solar, wind, biomass).

3. Plant Components and Operations: Study of the core components like boilers,

turbines, condensers, generators, and control systems.

4. Energy Conversion Processes: Analysis of the processes involved in converting

different types of energy sources into electrical energy.

5. Plant Design and Layout: Insights into the design considerations and layout

planning of various types of power plants.

6. Environmental Impact and Sustainability: Discussion on the environmental

impacts of power generation, including emissions, cooling systems, and waste
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management, along with strategies for sustainable practices.

7. Regulatory and Safety Standards: Understanding of the regulatory frameworks
governing power plant operations and detailed safety protocols to ensure

compliance and protect personnel.

8. Maintenance and Troubleshooting: Techniques for routine maintenance,

diagnostics, and troubleshooting issues within power plants.

9. Innovations in Power Generation: Exploration of new technologies and trends in
power generation, such as advancements in renewable energy technologies and

improvements in efficiency and emissions.

10. Economic and Financial Aspects: Analysis of the economic factors influencing
power plant operations, including cost of production, financial management, and

economic viability.

Learning and Teaching Strategies

sl 5 aleil il yind

Strategies

The breakdown of common learning and teaching strategies used in higher
education, particularly for technical courses such as a Bachelor of Science in Power
Plants:

1.Lectures: Traditional lectures are used to deliver theoretical knowledge and
foundational concepts to large groups of students. Lecturers may use
presentations, videos, and live demonstrations to explain complex topics.

2.Tutorials and Seminars: These smaller, interactive sessions allow for deeper
discussion of lecture material, problem-solving activities, and group work. They
provide students with the opportunity to ask questions and engage critically with
the content.

3.Laboratory Work: In technical courses, hands-on laboratory sessions are crucial.
For a power plant course, this might involve simulations, working with models of
power plant components, or using software tools to design power plant systems.

4.Case Studies: Analyzing real-world scenarios enables students to apply theoretical
knowledge practically. Case studies in power plant courses might focus on
operational challenges, environmental impact assessments, or safety incidents.

5.Field Trips: Visits to actual power plants give students first-hand experience of
how such facilities operate, enhancing their understanding of practical and
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operational aspects of power generation.

6.Guest Lectures: Industry experts and guest lecturers can provide insights into
current trends, technologies, and challenges in the power industry, giving
students exposure to real-world applications and future career paths.

7.Group Projects: These encourage collaboration and problem-solving skills. For
instance, students might work together to design a section of a power plant or to
propose solutions for increasing the efficiency of an existing facility.

8.Assessments: Regular quizzes, written assignments, project presentations, and
exams are used to assess understanding, provide feedback, and encourage
students to consolidate their learning.

Student Workload (SWL)

Structured SWL (h/sem)

Jomdl) & llall il gl 52l Jaal

In class lectures 55 Structured SWL (h/w)
In class tests 5 o= sanad Ul aliiall ) Hall Jaal
5
Tutorial 15 78
Final Exam 3
Unstructured SWL (h/sem)
Jeaill JMA QlUall aliiiall e usd ) Jaal
Unstructured SWL (h/w)
Assignment 20 72 5.1
bie sel llall alaiall je ) Hall Jaall
Preparation for tests 30
Homework 22

Total SWL (h/sem)
150
Saaill JY& lLall Sl al) Jaal
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Module Evaluation

:\Tg...u\‘)ﬂ\ 3alall e.usﬂ

. . Relevant Learning
Time/Number Weight (Marks) Week Due
Outcome
Quizzes 3 20% (20) 3,5,10,12, | LO#1,2,3, 4,5and7
14
Ear e Assignments 6 10% (10) 4,8,12 LO#1,2,3,4,5and6
assessment | 1,me Work 6 10% (10) 2,57,9,11,1 | LO#1,2,3,4,56and7
3
Midterm Exam 2 hr 10% (20) 7 LO#1,4
Qe o Final Exam 3hr 50% (50) 16 All
assessment
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
LﬁJLJ\ = Y| GL@_LJ\
Material Covered

Week 1 Introduction to Power Generation: Explore the landscape of global energy systems, focusing on the
various types of power plants—thermal, hydroelectric, nuclear, and renewable. Understand the
critical role power plants play in modern energy infrastructure.

Week 2 Basics of Electrical Power Generation: Dive into the fundamentals of electricity, energy conversion
principles, and basic thermodynamics. This foundational knowledge sets the stage for understanding
how power plants operate.

Week 3 Thermal Power Plants: Focus on thermal power plants using coal, gas, and oil. Study the main
components, their operation, and the principles behind thermal efficiency and heat rates.

Week 4 Hydroelectric Power Generation: Learn about the mechanics and types of hydroelectric power
plants, including impoundment, diversion, and pumped storage systems. Discuss their
environmental impacts and operational strategies.

Week 5 Nuclear Power Plants: Examine nuclear power generation, including the basics of nuclear physics,
core components of nuclear power plants, and the critical safety and regulatory issues associated
with nuclear energy.

Week 6 Renewable Energy Sources: Explore renewable energy technologies such as solar (photovoltaic and
concentrated), wind (onshore and offshore), biomass, and geothermal systems. Understand the
technologies and their integration into the grid.

Week 7 Power Plant Components: Delve into the critical components of power plants, including boilers,
turbines, generators, condensers, control systems, and electrical transformers.
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Week 8 Mid-Term Review and Examinations: Review all materials covered so far with a focus on reinforcing
key concepts and prepare for the mid-term examinations.

Week 9 Plant Operations and Management: Study the daily operations across different types of power
plants and the importance of human resource management, emphasizing the use of automation and
control technologies.

Week 10 Environmental Impact and Sustainability: Address the environmental implications of power
generation, focusing on emissions, pollution control technologies, waste management, and
sustainable practices.

Week 11 | Safety Practices in Power Plants: Cover safety protocols, emergency response management, and
regulatory compliance to ensure safety and operational integrity in power plants.

Maintenance and Troubleshooting

Week 12 | Learn about routine and preventive maintenance, troubleshooting common operational issues, and
the principles of reliability and risk management in power plants.

Week 13 Innovations in Power Generation: Explore emerging technologies and advances in power
generation, particularly in the field of renewable energy, and discuss future trends and potential
impacts on the industry.

Week 14 Economic and Financial Aspects: Examine the cost analysis of power generation, the economic
feasibility of various power plant types, and the influence of global energy markets on power
production.

Week 15 Final Project Presentation and Course Wrap-up: Conclude with student presentations on group
projects or individual research, providing an opportunity for discussion and feedback, and review key
concepts to prepare for the final examination.

Delivery Plan (Weekly Lab. Syllabus)
DRl e s el
Material Covered

Week 1 Study of modern steam power plant

Week 2 Study about the Various Types of Fuel & Ash

Week 3 Study about different types of dust collectors and pulverized fuel burners

Week 4 Study about nuclear power plant

Week 5 Study of different types of steam turbines

50




Week 6 Study about different types of condensers and

Week 7 Study about economics of power generation

Week 8 Study of gas power plant

Week 9 Study of combined steam & gas turbine power

Week 10 | Testing of diesel fired water tube boiler based steam power plant

Learning and Teaching Resources

u»g)ﬂ\} (,L._“\S\ ‘)JLAAA

Texts

Available in the Library?

Required Texts

Elsevier.

Rasul, M. (Ed.). (2012). Thermal power plants. BoD—Books on

Snow, D. A. (Ed.). (2001). Plant engineer's reference book. yes

Demand.
Recommended Yes
Texts
https://books.google.ig/books?hl=en&Ir=&id=KJOoQm3fbEoC&oi=fnd&pg=PP1&dqg=power
+plants+engineering+book&ots=HWXVb40 Zh&sig=w7vyVQZxBldxbJGZe -
Websites 6p01M8d8&redir esc=y#v=onepage&qg=power%20plants%20engineering%20book&f=false
Grading Scheme
Cila all alads
Group Grade _pail) Marks % Definition
A - Excellent Okl 90 - 100 Outstanding Performance
Success Group B - Very Good [SENRYEN 80 -89 Above average with some errors
(50 - 100) C - Good RYEN 70-79 Sound work with notable errors
D - Satisfactory s sia 60 - 69 Fair but with major shortcomings
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https://books.google.iq/books?hl=en&lr=&id=KJOoQm3fbEoC&oi=fnd&pg=PP1&dq=power+plants+engineering+book&ots=HWXVb4O_Zh&sig=w7vyVQZxBldxbJGZe_-6pO1M8d8&redir_esc=y#v=onepage&q=power%20plants%20engineering%20book&f=false

E - Sufficient Jsiha 50-59 Work meets minimum criteria

Fail Group FX - Fail (Andleal) 28) ol | (45-49) More work required but credit awarded

(0-49) F — Fail Q) (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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1. Training students on the basics of analyzing the control and providing them with the
necessary skills to deal with the control system

2. Assisting the student in distinguishing and developing his scientific and artistic
abilities.

3. Enriching the student's skills to be able to deal with the control system with high
efficiency.

4. Providing students with a way to use other modern technologies related to the
educational process.

9- Teaching and Learning Methods

e Providing students with the basics, additional topics, and field experiences
related to the outcomes of thinking and analysis.

e Forming discussion circles during or outside lectures to discuss scientific
engineering topics that require thinking and analysis.

e Asking students, a set of thinking questions during lectures, such as (what, how,
when, why) for specific topics.

10- course strategy

Unit/Module or Topic Teaching Assessment

Week | Hours Title Method Method

Have a basic
Overview of the principles of information about the i

Week 1 5 P P subject and be able to Da”t)aIe LGSR
control solve elementary monthly exams
problems

5 Have a basic
information about the
Transfer Function subject and be able to
solve elementary
problems

Week 2 Daily exams +

monthly exams

5 Have a basic
information about the
Week 3 Transfer Function subject and be able to
solve elementary
problems

Daily exams +
monthly exams

5 Have a basic
information about the
Block Diagram subject and be able to
solve elementary
problems

Week 4 Daily exams +

monthly exams

5 Have a basic
information about the
Week 5 Signal Flow Graphs subject and be able to
solve elementary
problems

Daily exams +
monthly exams
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Week 6

Time Domain Response

Have a basic
information about the
subject and be able to
solve elementary
problems

Daily exams +
monthly exams

Week 7

Steady State Response of
Second Order System

Have a basic
information about the
subject and be able to
solve elementary
problems

Daily exams +
monthly exams

Week 8

Transient Response
Specification of Second
Order Control System

Have a basic
information about the
subject and be able to
solve elementary
problems

Daily exams +
monthly exams

Week 9

Transient Response
Specification of Second
Order Control System

Have a basic
information about the
subject and be able to
solve elementary
problems

Daily exams +
monthly exams

Week 10

Steady State Errors (Ess)

Have a basic
information about the
subject and be able to
solve elementary
problems

Daily exams +
monthly exams

Week 11

Stability

Have a basic
information about the
subject and be able to
solve elementary
problems

Daily exams +
monthly exams

Week 12

Root-Locus

Have a basic
information about the
subject and be able to
solve elementary
problems

Daily exams +
monthly exams

Week 13

General Measurement
System

Have a basic
information about the
subject and be able to
solve elementary
problems

Daily exams +
monthly exams

Week 14

Measurement errors

Have a basic
information about the
subject and be able to
solve elementary
problems

Daily exams +
monthly exams

Week 15

Force, Torque, and Shaft
Power Measurement

Have a basic
information about the
subject and be able to
solve elementary
problems

Daily exams +
monthly exams

11. Infrastructure
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1. Books Required reading:

A- Recommended books and
references (scientific journals,
reports...).

B-Electronic references, Internet
sites...
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1. Training students on the basics of analyzing the vibration and providing them with
the necessary skills to deal with vibration problems

2. Assisting the student in distinguishing and developing his scientific and artistic
abilities.

3. Enriching the student's skills to deal with the vibration measurement devices with
high efficiency.

4. Providing students with a way to use other modern technologies related to the
educational process.

9- Teaching and Learning Methods

e Providing students with the basics, additional topics, and field experiences
related to the outcomes of thinking and analysis.

e Forming discussion circles during or outside lectures to discuss scientific
engineering topics that require thinking and analysis.

e Asking students, a set of thinking questions during lectures, such as (what, how,
when, why) for specific topics.

10- course strategy

Unit/Module or Topic Teaching Assessment

Week | Hours Title Method Method

Have a basic

Overview of the principles ofinformation about the -
Week 1 5 P P subject and be able to Daily exams +
monthly exams

vibration solve elementary
problems

5 Have a basic

: : : information about the .
Week 2 Vibration Analysis subject and be able to Daily exams +

Procedure solve elementary monthly exams
problems

5 Have a basic

: information about the :
Week 3 Elements of the Vibrated subject and be able to Daily exams +

Mathematical Model solve elementary monthly exams
problems

5 Have a basic

Week 4 Equations of Motion; Natural/"formation about the Daily exams +
subject and be able to

Frequency solve elementary monthly exams
problems

5 Have a basic
information about the
Week 5 Energy Method subject and be able to
solve elementary
problems

Daily exams +
monthly exams
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5 Have a basic
: . - information about the :
Week 6 Rayleigh Method: Effective subject and be able to Daily exams +
Mass solve elementary monthly exams
problems
5 Have a basic
: information about the .
Week 7 V!SCOU.SIy Damped Free subject and be able to DEUY GG
Vibration solve elementary monthly exams
problems
5 Have a basic
- information about the .
Week 8 Respon_se to Harmonic e A PR e Daily exams +
Excitations solve elementary monthly exams
problems
. . Have a basic
5 Un-damped Oscillator with |information about the Daily exams +
Week 9 Excitation Frequency subject and be able to mon% exams
+Natural Frequency solve elementary Y
problems
. . Have a basic
5 Un'dampEd OSCI”atOI’ Wlth information about the Da|| exams +
Week 10 w, = w (Resonant subject and be able to mont)f/ﬂ exaMmS
Condition) solve elementary y
problems
5 Have a basic
Response of a Damped information about the Dailv exams +
Week 11 System Under Harmonic ~ subject and be able to mont);n exams
Force solve elementary y
problems
5 Have a basic
information about the .
— Two-Degree-of- Freedom Subject and be able to Daily exams +
Systems solve elementary monthly exams
problems
5 ) Have a basic
Translation System and information about the Dailv exams +
Week 13 Torsional System in two ~ subjectandbeableto | S SRR
degree of freedom solve elementary Y
problems
5 Have a basic
: : i« 1~ (information about the .
Week 14 Forced-Vibration Analysis in subject and be able to Daily exams +
two degree of freedom solve elementary monthly exams
problems
5 : . Have a basic
Coordinate Coupling and information about the Daily exams +
Week 15 Principle Coordinate in two subject and be able to mon%l exams
degree of freedom solve elementary Y
problems

11. Infrastructure
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1. Books Required reading:

A- Recommended books and
references (scientific journals,
reports...).

B-Electronic references, Internet
sites...
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The main goal of Internal Combustion Engines is to introduce the students to the
fundamentals of IC Engines including their Classification, configuration and
working principles of IC Engines.

Students shall be introduced to:

- Analysis of Intake and Exhaust. Measurement of fuel and air consumption,
volumetric efficiency, super-charging, effect of air-fuel ratio and compression
ratio on engine power & efficiency, pumping work, effect of residual gases on
intake temperature, injection of fuel, carburetors/fuel injector, ignition system
development, exhaust gas analysis and air pollution, control of exhaust gas
contents, energy emissions.

- Fuels and Combustion. Gasoline characteristics, alcohol refining and octane &
cetane rating, diesel fuel oil classification, gas turbine & jet fuel, additives,
combustion equation, CNG. Theoretical flame temperature, reaction rate
and flame propagation, methods of igniting fuel, auto ignition, knock and the
engine variable detonation, combustion theories, ignition delay, chemical
equilibrium and dissociation, energy charts for unburned air mixtures, stratified
charge engine, combustion chamber requirement.
- Lubricants. Engine lubrication systems, additives for lubricants.
Engine Characteristics. Valve timing, torque & mean effective pressure,
comparison of real cycles with the ideal cycle, indicated power, brake power,
specific fuel consumption, heat balance sheet, relation between indicated thermal
efficiency and load, SI & CI engines comparison, speed and load control in SI &
Cl engine, high output engines, turbocharged engines

B. The skills goals special to the course.
B1 - Learn how to deal with IC engines.
B2- Learn about the cycles of IC engines and their implementations.
B3- Familiarity with the basic concepts of the types of Internal Combustion
Engines.

C. Affective and value goals

C1- Urging the student to make a profit from IC engines.

C2- Urging the student to think about the importance of dealing with different
cycles and designs of IC engines and how they are connected in different
ways in order to give the required features and through those features they
are used.

C3- Urging the student to think and understand how to develop themself in the
designing and analysis of IC engines.

9- Teaching and Learning Methods

Providing students with the basics, additional topics, and field experiences
related to the outcomes of thinking and analysis.

Forming discussion circles during or outside lectures to discuss scientific
engineering topics that require thinking and analysis.

Asking students, a set of thinking questions during lectures, such as (what, how,
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when, why) for specific topics.

10- course strategy

Unit/Module or Topic Teaching Assessment
Week | Hours .
Title Method Method
Learning the Principles of IC H?ve a basic out i
: P information about the
Engine Operation: subject and be able to :
Week 1 5 - Engine general working solve elementary Dally exams +
principle problems monthly exams
- Combustion chamber
configuration
5 Learning the Principles of IC |Have a basic
Engine Operation:- info_rmation about the
— - Classification and Some Subject and be able to Dail .
Basic Details of solve elementary ally exams
- Heat Engines problems monthly exams
Basic Engine Components and
Nomenclature
5 How to measure the power output Have a basic
of an engine. information about the
- Dynamometer Operation  Subject and be able to
Week 3 - Dry friction SO'V‘? elementary Daily exams +
dynamometers skl monthly exams
- Hydraulic dynamometers
- Eddy current
dynamometers
5 THE WORKING PRINCIPLE [Have a basic
OF ENGINES: - information about the
Week 4 - Four-Stroke Spark-  subject and be able to Daily exams +
Ignition (SI) Engine solve elementary monthly exams
- Two-Stroke Engine  [Problems
- ACTUAL ENGINES
5 CLASSIFICATION OF IC Have a basic
ENGINES: - information about the
- Cycle of Operation subject and be able to _
Week 5 - Type of Fuel Used solve elementary Daily exams +
= Method of Charging  |problems monthly exams
- Type of Ignition
- Type of Cooling
- Cylinder Arrangements
5 THE FIRST LAW ANALYSIS OF [Have a basic
Week 6 ENGINE CYCLE: - information about the Daily exams +

= ENGINE

PERFORMANCE PARAMETERS

subject and be able to

solve elementary

monthly exams

64




Fuel-Air (F/A) or Air-Fuel
Ratio (A/F)

problems

THE FIRST LAW ANALYSIS OF
ENGINE CYCLE-ENGINE

Have a basic
information about the

PERFORMANCE:- subject and be able to
- INDICATED WORK PER [solve elementary
Week 7 CYCLE problems Daily exams +
- INDICATED WORK AT monthly exams
PART LOAD
- INDICATED WORK AT
SUPERCHRGING
- INDICATED POWER
Have a basic
information about the .

Week 8 Worked out Examples subject and be able to DELLY O =
solve elementary monthly exams
problems

AIR-STANDARD CYCLES AND Have a basic
THEIR ANALYSIS: - information about the .
Week 9 - The Carnot Cycle subject and be able to Daily exams +
- The Stirling Cycle solve elementary monthly exams
- The Ericsson Cycle problems
AIR-STANDARD CYCLES AND Have a basic
THEIR ANALYSIS: - information about the .
Week 10 - The Carnot Cycle subject and be able to Dailyiexams
- The Stirling Cycle solve elementary monthly exams
- The Ericsson Cycle problems
Have a basic
information about the .

Week 11 Worked out Examples subject and be able to Dailylexams+
solve elementary monthly exams
problems

Fuels and Combustion: - Have a basic
- Type of Fuel Used information about the
- Type of Ignition subject and be able to
- MECHANICAL solve elementary
INJECTION SYSTEMS problems .
Week 12 . ELECTRONIC FUEL DT GBI -
INJECTION SYSTEM monthly exams
- FUNCTIONAL
REQUIREMENTS OF AN
INJECTION SYSTEM
- Types of Injection Systems
Fuels and Combustion: - Have a basic
- Air fuel ratio and engine |information about the
performance subject and be able to
Week 13 - Impact of air fuel ratio on solve elementary Daily exams +
engine emissions problems monthly exams
- Engine exhaust system
- Rating of SI Engine Fuels
- Rating of CI Engine Fuels
ENGINE FRICTION AND Have a basic
LUBRICATION: - information about the :

Week 14 - losses associated with  [subject and be able to DLl @l

friction solve elementary monthly exams

- Friction due to Piston

problems
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Have a basic
information about the
ubject and be able to
olve elementary
problems

Week 15

1. Books Required reading:

A- Recommended books and
references (scientific journals,
reports...).

B-Electronic references, Internet
sites...
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The main goal of mechanics of machines is to introduce the students to the
fundamentals machines parts, working principle and relative motion
Students shall be introduced to:

Friction between unlubricated surfaces, motion on inclined plane, screw threads
and efficiency, friction of pivot, collar and conical bearings, cone, plate and
centrifugal clutch, belts and rope drives, chains and sprockets, bands and shoe
brakes. Dead weight and spring loaded governors, effort and power, sensitivity,
controlling force and stability. Gyroscope, gyroscopic stabilization. Geometry of
gears, conditions for transmission of constant velocity ratio, velocity of sliding,
path of contact, arc of contact, interference, simple and compound gear trains,
epicyclic trains, compound epicyclical trains, torque on gear trains. Theory and
applications of dynamometers.

Dynamics of engine mechanism/slider-crank mechanism. Velocity and
acceleration of piston, angular velocity, acceleration. Forces and couples
transmitted in a direct acting engine, velocity and acceleration diagrams, turning
moment diagram, fluctuation of energy and speed. Flywheels, valve diagrams and
valve gears, steering gears. Types of cams and followers, motion for a given cam
profile. Balancing of rotating and reciprocating masses, balancing of in-line
engines, V-engines, radial engines, balancing machines.

B. The skills goals special to the course.
B1 - Learn how to deal with machine parts relative velocity.
B2- theory and mechanisms of motion translation.
B3- Familiarity with the basic concepts of suitable environment for each types
of energy, speed and torque transformation

C. Affective and value goals
C1- Urging the student to make a profit from machines design.
C2- Urging the student to think about the importance of dealing with different
principle of movement translation between machine elements.
C3- Urging the student to think and understand how to develop themself in the
designing and analysis of machine components.

9- Teaching and Learning Methods

¢ Providing students with the basics, additional topics, and field experiences
related to the outcomes of thinking and analysis.

e Forming discussion circles during or outside lectures to discuss scientific
engineering topics that require thinking and analysis.

e Asking students, a set of thinking questions during lectures, such as (what, how,
when, why) for specific topics.

10- course strategy
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Week | Hours Unit/Module or Teaching Method Assessment
Topic Title Method
- Introduction Have a basic information about
_ _ _ the subject and be able to solve .
Week 1 5 - Kinematicchain  jementary problems Daily exams +
B e monthly exams
mechanism
5 Velocity in mechanism [Have a basic information about .
Week 2 Instantaneous center  the subject and be able to solve Daily exams +
method elementary problems monthly exams
5 e : Have a basic information about : o
Week 3 Veloglty in mephamsm the subject and be able to solve DELLY €
-Relative velocity method elementary problems monthly exams
5 Velocity in mechanism [Have a basic information about .
Week 4 -Relative velocity method the subject and be able to solve Daily exams +
- Six bar mechanism  elementary problems monthly exans
5 -Belt, Rope and chain |Have a basic information about . .
Week 5 - flat belt the subject and be able to solve Da”t)r/ﬂe Xams
elementary problems D e
5 -Belt, Rope and chain Have a basic information about . o
Week 6 - V- belt , rope and chain the subject and be able to solve Dallt)r/“exams
elementary problems monthly €xams
5 “Fundamentals of gears | 12¢ & basiC information about Daily exams +
Week 7 _Involute ea?rin the subject and be able to solve t);ﬂ
9 g elementary problems LIPS0
5 - Speed ratio of [Have a basic information about . o
Week 8 meeting gears  the subject and be able to solve Dallt);“e Xams
Worked out Examples elementary problems LU A
5 Gear trains Have a basic information about . o
Week 9 - Epicyclic gear the subject and be able to solve Dallt);“e Xams
trains elementary problems LU A
5  -Gear trains Have a basic information about
Week 10 - sun and planet gears the subject and be able to solve Daily exams +
system elementary problems monthly exams
5 Have a basic information about . o
Week 11 Worked out Examples  the subject and be able to solve rlr?a:ll%le xamsm
elementary problems onthly exams
5 -Balancing of rotating |Have a basic information about
masses the subject and be able to solve :
. +
Week 12 -Masses rotate in same elementary problems Daily exams
plane monthly exams
5 -Balancing of rotating Have a basic information about
masses the subject and be able to solve :
Week 13 -Masses rotate in different |elementary problems DElL eEmE -
planes monthly exams
5 - - Have a basic information about .
Week 14 S \;V(;}ro\lj\g:e e the subject and be able to solve Da”%le Xams +
elementary problems O
. H basic inf tion about i +
Week 15 5 Cams with roller follower | o< ooo0 IHOTMENON &b DEIY) B

the subject and be able to solve

monthly exams
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1. Books Required reading:

A- Recommended books and
references (scientific journals,
reports...).

B-Electronic references, Internet
sites...
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B. The skills goals special to the course.
B1 - Learn how to deal with numerical analysis.
B2- Learn about the methods of solution of numerical analysis and their

implementations.
B3- Familiarity with the basic concepts of the types of numerical analysis

C. Affective and value goals

C1- Urging the student to make a profit from the methods of solution of
numerical analysis.
C2- Urging the student to think about the importance of dealing with different
methods of solution of numerical analysis
C3- Urging the student to think and understand how to develop themself in the
designing and analysis of numerical solutions using MATLAB.

9- Teaching and Learning Methods

¢ Providing students with the basics, additional topics, and field experiences
related to the outcomes of thinking and analysis.
e Forming discussion circles during or outside lectures to discuss scientific
engineering topics that require thinking and analysis.
e Asking students, a set of thinking questions during lectures, such as (what, how,
when, why) for specific topics.

10- course strategy

Unit/Module or Topic Teaching Assessment
Week | Hours :
Title Method Method
Learning the process of the Bisection Have a basic
method for finding the roots when  information about
two initial roots are given the subject and be Daily exams +
Week 1 3
able to solve monthly exams
elementary
problems
3 Learning the formula/process of |Have a basic
the Fixed Point Iteration method information about
Week 2 for finding the roots after the subject and be Daily exams +
estimating the initial root able to solve monthly exams
elementary
problems
3 |Learning the formula/process of Have a basic
theFixed Point Iteration method for information about
fir_@ing the roots after estimating the 1, subject and be Daily exams +
s initial root able to solve monthly exams
elementary
problems
Week 4 3 Newton’s (or Newton-Raphson) [Have a basic Daily exams +
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method can be used to approximate

the roots of any linear or nonlinear

equation of any degree. This is an
iterative (repetitive procedure)

information about
the subject and be
able to solve
elementary
problems

monthly exams

Learning the formula/process of the
Secant method for finding the roots
after estimating the initial root

Have a basic
information about
the subject and be

Daily exams +

jlieeiSs able to solve monthly exams
elementary
problems
Integration By Numerical Methods: [Have a basic
the trapezoidal rule that computes [information about
Wl @ a function f(x) with a set of linear |t} subject and be Daily exams +
ce functions able to solve monthly exams
elementary
problems
introduction to numerical methods |Have a basic
for integrating functions which are  information about
very difficult or impossible to the subject and be :
Week 7 integrate using analytical means 2ble to solve Daily exams +
- Simpson’s rule that 1 " monthly exams
computes a function f(x) clementary
with a set of quadratic problems
functions.
Integration By Numerical Methods: Have a basic
- Double Integral: Integration |information about
By Numerical Methods: the subject and be
— Trlapezoidal and Simpson’s |, 16 1 solve Daily exams +
ee rules
- The trapezoidal rule that ety ISy el
computes a function f(x)  Problems
with a set of linear functions
Systems of Linear Algebraic Have a basic
Equations..... information about
Direct Methods _ the subject and be Daily exams +
Week 9 1-Solution Using Inverse Of Matrix. |\ " 100 e
2-Gauss Elimination 1 J
3-Gauss — Jordan Elimination e
problems
Systems of Linear Algebraic Have a basic
Equations..... information about
Direct Methods/Extra examples 1 subject and be Daily exams +
Week 10 1-Solution Using Inverse Of Matrix. |1 " 1oq monthlv exams
2-Gauss Elimination 1 J
3-Gauss — Jordan Elimination e
problems
Systems of Linear Algebraic Have a basic
Equations..... information about
Indirect Methods: _ the subject and be Daily exams +
Week 11 1-Iterative method (Jacobi method)

2- Gauss — Seidel method

able to solve
elementary
problems

monthly exams
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Week 12

Week 14

Week 15

1. Books Required reading:

A- Recommended books and
references (scientific journals,
reports...).

B-Electronic references, Internet
sites...
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The main goal of Fluid dynamics is to introduce the students to the fundamentals
of gas dynamics and turbomachinery in addition and fluid slow including their
Classification, configuration and working principles of Aircrafts.

Students shall be introduced to:

- Identify the basic definitions related to compressible and incompressible flow
- Know the basic concepts in potential flow (stream function, potential function,
rotation)

- Perform calculations related to compressible and isentropic flow

- Identify the types of flow (subsonic flow, sonic flow, ultrasonic flow)

- Understand and define vertical and oblique shock waves

- Identify the flow with the effect of friction and the transmission of the tractor
(Fano + Raleigh flow)

- Identify the turbine machines and pumps of all types

- Identify the distribution of speeds on the turbine shaft and gas and steam pumps

B. The skills goals special to the course.

B1 - Skills for general principles of compressible fluid flow compared to
incompressible

B2- Skills for calculating one-dimensional isentropic flow with variable area.

B3- Skills for vertical and inclined shocks

B4- Skills for obtaining the best design for nozzles, diffusers, jet propulsion,
constant area flow (Fano line flow and Relay line flow).

B5- Skills for obtaining the best design for pumps and how to choose them in
projects and water plans as well as speed calculations for gas and steam
turbines

C. Affective and value goals

C1- Observation and perception
C2- Analysis and interpretation
C3- Conclusion and evaluation
C4- Preparation and evaluation

9- Teaching and Learning Methods

Providing students with the basics, additional topics, and field experiences
related to the outcomes of thinking and analysis.

Forming discussion circles during or outside lectures to discuss scientific
engineering topics that require thinking and analysis.

Asking students, a set of thinking questions during lectures, such as (what, how,
when, why) for specific topics.

10- course strategy

Week | Hours

Unit/Module or Topic Teaching Assessment
Title Method Method
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Week 1

Principles of thermodynamics

Have a basic
information about the
subject and be able to
solve elementary
problems

Daily exams +
monthly exams

Week 2

Introduction to compressible flow

Have a basic
information about the
subject and be able to
solve elementary
problems

Daily exams +
monthly exams

Week 3

Introduction to compressible flow
and speed of sound

Have a basic
information about the
subject and be able to
solve elementary
problems

Daily exams +
monthly exams

Week 4

Equations of Isentropic flow and
tables

Have a basic
information about the
subject and be able to
solve elementary
problems

Daily exams +
monthly exams

Week 5

Normal shock wave

Have a basic
information about the
subject and be able to
solve elementary
problems

Daily exams +
monthly exams

Week 6

Obligue shock wave

Have a basic
information about the
subject and be able to
solve elementary
problems

Daily exams +
monthly exams

Week 7

Flow in variable area duct

Have a basic
information about the
subject and be able to
solve elementary
problems

Daily exams +
monthly exams

Week 8

Flow in variable area duct

Have a basic
information about the
subject and be able to
solve elementary
problems

Daily exams +
monthly exams

Week 9

Flow ducts with heating or cooling

Have a basic
information about the
subject and be able to
solve elementary
problems

Daily exams +
monthly exams

Week 10

Flow ducts with friction

Have a basic
information about the
subject and be able to
solve elementary
problems

Daily exams +
monthly exams

Week 11

Introduction to Turbomachinery

Have a basic
information about the
subject and be able to
solve elementary
problems

Daily exams +
monthly exams

Week 12

Pumps and Turbines

Have a basic

Daily exams +
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information about the
subject and be able to

Week 13 ubject and be able to

Have a basic
information about the
ubject and be able to
olve elementary
roblems

Have a basic
information about the
ubject and be able to
olve elementary

Week 14

Week 15

Gas Dynamics by James John and Theo Kith

1. Books Required reading:

Fundamental of aerodynamics by John D.
Andrson
Turbomachinery by Frank M. White
Other related books
Turbomachinery by Frank M. White

A- Recommended books and
references (scientific journals,
reports...).

B-Electronic references, Internet
sites...
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The main goal of "Engineering Analysis" is to teach students the methods of
solving advanced engineering mathematics and to learn about engineering
mathematics.

Students will be introduced to:
- Analytical methods for solving mechanical vibrations and heat transfer

applications.
- Fundamental principles of advanced engineering analysis.

B. The skills goals special to the course.

- Enable students to use mechanical engineering science in both theoretical and
practical aspects.

- Improve students' ability to analyze information and interpret data obtained
from practical experiments.

- Enable students to use specific equations for course materials to analyze
problems and extract accurate results.

- Enable students to conduct field surveys to identify problems faced by
engineers in workshops or laboratories.

C. Affective and value goals
Develop the ability to analyze results obtained through practical experiments.

9- Teaching and Learning Methods

o Weekly lectures that cover the basics and related topics of learning outcomes.

e Practical examples and applications solved by academic staff.

e Discussion sessions where students solve practical problems.

e Encouraging students to visit libraries and use the internet for additional
knowledge.

e Student seminars to boost confidence..

10- course strategy

Unit/Module or Topic Teaching Assessment
Week | Hours :
Title Method Method
- First Order Differential
Equations, background
to Ordinary Differential Have a basic
Equations, Some information about the :
Week 1 3 PI('loblems Leading to e lectoldie Ll Dall)t/htlexams :
8 solve elementary LIS AL
Ordinary Differential problems
Equations.
- Method of solution of

80




first-order differential
equations, Separable
Equations, Examples,
Homogeneous
Equations, Examples

Have a basic
information about the

Week 2 Exact Equations, Examples, . Daily exams +
. subject and be able to
Integrating Factors, Examples solve elementary monthly exams
problems
Have a basic
Exact Equations, Examples, TGO EloeI s Daily exams +
Week 3 Integrating Factors, Examples SUBEGIENE 260 BifE thi
g g : P solve elementary monthly €xams
problems
Have a basic

Week 4 Linear First Order Equat_ions, _ info_rmation about the Daily exams +
Examples, The Bernoulli Equation, |subject and be able to
Examples solve elementary monthly exams

problems
Special case , The Solution Of
Differential Equations By Have a basic
Replacement The Variables, information about the :

Week 5 Examples , when the coefficients of subject and be able to Daily'exaims
dx and dy are linear functions and  |solve elementary monthly exams
have two variables in equation, problems
Examples

Have a basic
. . information about the :
Week 6 gom?getneous Linear Higher Order subject and be able to Dallyh(Iexams A
onstan solve elementary monthly exams
problems
Have a basic
information about the :

Week 7 Coefficient Equations, Examples.  subject and be able to 2Ll @S
solve elementary monthly exams
problems
Have a basic

Undetermined Coefficients: information about the -

Week 8 Particular Integrals, Cauchy—Euler subject and be able to Daily exams +

Equation, Variation of Parameters. |solve elementary monthly exams
problems
Introduction to Fourier Series, mgrer:att]iaosricabout the _

Week 9 Con_vergence pf Fourler_ Series _an_d subject and be able to Daily exams +
Their Integration and Differentiation, solve elementary monthly exams
Examples

problems
Have a basic
Fourier Sine and Cosine Series, information about the :
Week 10 Other Forms of Fourier Series, subject and be able to Daily exams +
Examples solve elementary monthly exams
problems
Week 11 Fourier Series of Even and Odd Have a basic Daily exams +
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information about the
subject and be able to

Week 12 ubject and be able to

Have a basic
information about the
ubject and be able to
olve elementary
roblems

Week 13

Have a basic
information about the

Week 14 ubject and be able to

1. Books Required reading:

A- Recommended books and
references (scientific journals,
reports...).

B-Electronic references, Internet
sites...
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MODULE DESCRIPTION FORM

Module Information
:Lm:\‘)i\ 3alall QL\LA)&’.A

Module Title Mechanical Drawing and CAD | Module Delivery
Module Type BASIC
Module Code ME 208 Practical Lecture
ECTS Credits 2?2
SWL (hr/sem) 90
Module Level 2 Semester of Delivery 2
Administering Department mec.hanl?al College Engineering
Engineering
Module Leader Asst. Lec. Akram Mahdi Abed e-mail akram_mahdi_eng@uodiyala.edu.ig
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification
Module Tutor e-mail
Peer Reviewer Name e-mail
SD:::tlﬂc Committee Approval Version Number
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Relation with other Modules

DAY Agul 5l 3 sall ae 28|

Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

4L5 )Y by ginall g alil) il g gl Hal) salall Calaa

Module Objectives
Laasd al) 5oLl Calaa

1. Enable to understand mechanical engineering systems those are technically viable,
economically feasible and socially acceptable to enhance quality of life.

2. Apply modern tools and techniques to solve problems in mechanical and allied
engineering streams.

3. Communicate effectively using innovative tools, to demonstrate leadership and
entrepreneurial skills.

4. Be a professional having ethical attitude with multidisciplinary approach to achieve
self and organizational goals.

5. Utilize the best academic environment to create opportunity to cultivate lifelong
learning skills needed to succeed in profession.

Module Learning
Outcomes

o Hall salall alasl) s jAa

1:-Apply the acquired knowledge in design, thermal, manufacturing and
interdisciplinary areas for solving industry and socially relevant problems.
2:-To enhance the abilities of students by imparting knowledge in@®merging
technologies to make them confident mechanical engineers.

Indicative Contents
Lol ) ey siaall

The topics listed under the indicative content below are the underpinning areas of
knowledge and understanding that will be obtained from successful completion of
the module. The mathematical topics are illustrated in the context of relevant
engineering scenarios.

eDefinition of vectors in 2D and 3D, Physical examples, Analytical and graphical
vector additions and subtractions.

eScalar and vector products, Analytical methods and graphical interpretation.
eResultant and equivalence of 2D force system, Analytical and graphical solutions.
eResultant and equivalence of 3D force system, Systems with couples Analytical
solutions.

eConcept of free body diagram (FBD), Equilibrium of rigid bodies, Equations of

equilibrium in space
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Learning and Teaching Strategies

sl 5 abeil) lagil i

-plan and execute experimental investigations;
-apply and describe a variety of experimental techniques;
Strategies -identify, estimate, combine and quote experimental errors and uncertainties;

Student Workload (SWL)

Structured SWL (h/sem)
el J3A llall alatial) ‘;A&‘JJ]\ Caall

In class lectures 90 Structured SWL (h/w)

In class tests 6 = saaal allall Al ol all Jaall

Tutorial 15 78 6
Final Exam 3

Unstructured SWL (h/sem)

Jeal) JDA Ul lsiiall pe oasd 5l Jasll
. ) Unstructured SWL (h/w)
Assighnment 20 72 ) 5.1
[PPSO DRI S VS P I P
Preparation for tests 30 )

Homework 22

Total SWL (h/sem)

150
Judl) JI& UK 5] Jaa

Module Evaluation
ol ) B3l

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

Formative Quizzes 3 20% (20) 3,5,10,12, | LO#1,2,3, 4,5and 7
assessment 14




,
2/,
ST/ .
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Ministry of Higher Education and
Scientific Research - Iraq
University of Diyala
College of Engineering

icaton % Department of mechanical Engineering
Assignments 6 10% (10) 4,8,12 LO#1,2,3,4,5and6
Home Work 6 10% (10) 2,5,7,911,1 | LO#1,2,3,4,56and7
3
Midterm Exam 2 hr 10% (20) 7 LO#1,4
Summative Final Exam 3hr 50% (50) 16 All
assessment
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
@il e ) leid)

Material Covered

Introduction, Classification Of Drawings , Review Isometric Drawings, 3D(Orthographic Drawings),

Week 1 Kinds of Sectional Drawing and Hatching,
CAD: Introduction in CAD (SOLIDWORKS).

— Types of Threads And Fasteners Drawings, Representation of Threads

ee

CAD: Learnt how to start a SOLIDWORKS session, Understood SOLIDWORKS user interface
Bolts and Nuts Drawing.

Week 3
CAD: Learned about sketch entities and sketch tools in SOLIDWORKS.
Springs and Keys Drawings.

Week 4
CAD: Used the sketch tools to modify sketch entities in order to produce parts.
Rivets and Riveted Joints.

Week 5 CAD: Learned about Features tools in SOLIDWORKS and how to create (3D) objects using
Extrusion and Revolved Features tools

e 7 Details and Assembly Drawing.
CAD: Learned how to create 3D objects using Lofted and Swept Features tools

Week 7 Mid Term Exam

Week8 | Bearing Types and Bearing Drawing.
CAD: Learned how to use Modification Features tools and how to Edit Features.

Week 9 Pipe joints drawing.
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CAD: Learned how to utilize sketch tools, mirror, and draft for part modeling.

Shaft Couplings Types and shaft coupling drawing.
Week 10 | CAD: Learned how to utilize sketch tools, shell, and rib for part modeling.
Week 11 | Exam
Week 12 | Welding types drawing.

CAD: Learned how to mate components in an assembly.

Gears Drawing.
Week 13

CAD: Learned how to use the exploded view assembly tool.

Tolerance System.
Week 14 | CAD: Learned how to create a new drawing template and Learned how to insert and position views

on a drawing
Week 15 | review

Delivery Plan (Weekly Lab. Syllabus)
ofaall e s GL@.’LA\

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

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

Required Texts Machine Drawing -K.L.Narayana, P.Kannaiah & K. yes
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Venkata Reddy / New Age/

Publishers

Introduction to SOLIDWORKS A Comprehensive
Guide withBpplications in 3D Printing

Recommended Machine Drawing / N.D. Bhatt / Charotar Yes
Texts
Websites
Grading Scheme
Group Grade paadl) Marks % | Definition
A - Excellent Dkal 90 - 100 Outstanding Performance
B - Very Good [AENRTEN 80-89 Above average with some errors
(S:(;:(ielsgo(;iroup C - Good pre 70-79 Sound work with notable errors
D - Satisfactory L gl 60 - 69 Fair but with major shortcomings
E - Sufficient J sa 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aadlaall a8) 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.
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The Course Aiming to Present of the Principles of Materials Science and  Materials
Engineering and Its Important in Applications of The Mechanical Engineering and
Industrials of The Mechanical Engineering and Industrials for Junior Students
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. : S Ox‘ -
4 Hrs. per Week , Theory 3 Hrs., Tutorial 1 2
Course Description :
1.Introduction to Materials Science Engineering .
2.Classification of Engineering Materials .
3.Structure of Metals :Crystalline Structure of Metals .
4. Atomic Structure and Bonding . e d & -
o . s5alall Ll Juualdst)
5. Thermal Equilibrium Diagrams . tBhall fguesd) Jpea
6. The Iron | Carbon Phase Diagram .
7.Cast Iron.
8. Alloy Steel and Classification of Alloy Steel .
9. Heat Treatment .
10. Non Ferrous Alloy.
Material Science and Technology by W- Bolten tdoagial) gl
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Materials and Processes In Manufacturing by E. P Degarmo . Text Book.
Engineering Material And Metallurgy . Text Book . Er.Aman Deep Singh
Wadhwa — Er. Harvinder Singh Dhaliwal , 2012 i JA) jalaal)
Process and Materials of Manufacturing by Lindberg .

Foundation of Materials And Engineering  William F. Smith — Javad Hashemi

Total A lasay) s sinadl ) e ) Juaadl
% 100 % 60 % 40 Course s ) ) a5
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Classification of Introduction To Material Science and Engineering
Engineering Materials , Properties of Engineering Materials.

Nucleation and Dentritic Growth , Influence of Solidification
Conditions on Structure and Properties . Defection cast Metals.

Thermal Equilibrium Diagrams of A binary Alloy Showing
Complete Solid Solubility , Effect of Cooling Rate , The Inverse
Lever Rule

The Iron | Carbon Phase Diagram .The Effect of Rapid Cooling , The 7.
Eutectoid Reaction , The Peritectic Diagram , Plain Carbon Steels.

Microstructures and Mechanical Properties, Effect of Some Elements
( Manganese , Silicon , Sulphur , Phosphourst.).

Alloy Steel and Classification of Alloy Steel . Stainless Steels and Its
Alloys and Application .
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Normalization , Hardening , Thermal Trement of Steel and the use of 13
Schemes TTT. Hardening of Tool Steel , Martempening ,
Austempering , Heating Media , Heating Rate and heating Time ,
Tempering , Hardenability , Surface Steel Treatment of Steel ,
Carburizing of Steel , Heat Treatment After Carburizing Nitriding ,
Heat Treatment of AL Alloys .

Nickel and Its Alloys , Properties and use and Application , Special 15
Purpose Alloy, Classification and Application.
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The main goal of Mechanics of Machines is to introduce the students to the
fundamentals of machines elements including their Classification, configuration
and working principles of machines parts.

Students shall be introduced to:

Friction between un lubricated surfaces, motion on inclined plane, screw
threads and efficiency, friction of pivot, collar and conical bearings, cone,

plate and centrifugal clutch, belts and rope drives, chains and sprockets,

bands and shoe brakes. Dead weight and spring loaded governors, effort

and power, sensitivity, controlling force and stability. Gyroscope,
gyroscopic stabilization. Geometry of gears, conditions for transmission

2 Asdiall



of constant velocity ratio, velocity of sliding, path of contact, arc of
contact, interference, simple and compound gear trains, epicyclic trains,
compound epicyclical trains, torque on gear trains. Theory and
applications of dynamometers.

Dynamics of engine mechanism/slider-crank mechanism. Velocity and
acceleration of piston, angular velocity, acceleration. Forces and couples
transmitted in a direct acting engine, velocity and acceleration diagrams,
turning moment diagram, fluctuation of energy and speed. Flywheels,
valve diagrams and valve gears, steering gears. Types of cams and
followers, motion for a given cam profile. Balancing of rotating and
reciprocating masses, balancing of in-line engines, V-engines, radial
engines, balancing machines.
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MODULE DESCRIPTION FORM

Module Information
:Lu.u\JJl\ 3alall QL\LA)&’.A

Module Title Applied Mathematics 1 Module Delivery
Module Type

Theory
Module Code E 211

Lecture
ECTS Credits 4 Tutorial
SWL (hr/sem) 60
Module Level 1 Semester of Delivery 1
Administering Department me(?ham(.:al College Engineering

Engineering
Module Leader Dr. Nazar Muneam Mahmood e-mail Nazar.aldabash@uodiyala.edu.iq
Aldabash

Module Leader’s Acad. Title Lecturer Module Leader’s Qualification Ph.D.
Module Tutor e-mail
Peer Reviewer Name e-mail
SD:::tlflc Committee Approval Version Number
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Relation with other Modules
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Prerequisite module

None

Semester

Co-requisites module

None

Semester

Module Aims, Learning Outcomes and Indicative Contents
A5 Y1 il ginall g alil) il g gl Hal) salall Calaa

Module Objectives
o ol salall alaal

This module aims to provide students with an understanding of, and
competence in the use of, mathematical techniques that are relevant to the
solution of engineering problems. It will also give students a firm foundation
from which to develop solutions to a wider and deeper range of engineering
problems that they will encounter throughout their undergraduate engineering
program of study.

Module Learning
Outcomes

o Hall salall alasl) s jAa

1.

2
3.
4

Ability to apply knowledge of mathematics and engineering.

Ability to analyze and interpret data.

Ability to identify, formulate and solve engineering problems

The broad education needed to understand the impact of engineering
solutions

Ability to use modern engineering techniques, skills, and tools necessary for
engineering practice.

Learn about the concepts of Three dimensional space , rectangular
coordinates in space, vectors, dot product, projections, cross product,
parametric equations of the line, planes in triangular space, introduction to
vector-valued functions.

Understand how to calculate calculus for vector value functions, changing
parameters, arc length, unit tangent, normal and binary vectors, curvature,
guadratic surfaces. Functions of two or more variables, limits and continuity.
Partial derivatives, differential, local linear. Chain rule, directional derivatives
and gradients. Tangent planes and normal vectors, maxima and minima of
functions of two variables. Lagrange multipliers, double integrals.

Ability to solve double integrals over non-rectangular regions, double
integrals in polar coordinates, triple integrals, cylindrical and spherical
coordinates, triple integrals in cylindrical and spherical coordinates
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Indicative Contents
Lol ) ey sinall

The topics listed under the indicative content below are the underpinning areas of
knowledge and understanding that will be obtained from successful completion of
the module. The mathematical topics are illustrated in the context of relevant
engineering scenarios.

those topics can be listed below :

Rectangular Coordinate systems in 3-space, Vectors, Dot product, projections, Cross
product, Parametric equations of a line, Planes in 3-space, Introduction to vector-
valued functions. Calculus of vector-valued functions, Change of parameters, Arc
Length, Unit Tangent, Normal and Binormal vectors, Curvature, Quadric Surfaces.
Functions of two or more variables, Limits and continuity. Partial derivatives,
Differentiability, Local Linearity. The Chain rule, Directional derivatives and gradients.
Tangent planes and normal vectors, Maxima and minima of functions of two
variables. Lagrange multipliers, Double integrals. Double integrals over non
rectangular regions, Double integrals in polar coordinates, Triple integrals, Cylindrical

and spherical coordinates, Triple integrals in cylindrical and Spherical coordinates

Learning and Teaching Strategies

sl g abeil) il i

Strategies

Begin In Mathematics Il, then employ a range of teaching strategies to ensure first-
year engineering students fully grasp the various mathematical concepts.
Instructional methods include interactive lectures, where core mathematical
principles are explained in detail, and practical problem-solving sessions to provide
hands-on learning experiences. Collaborative group work encourages peer-to-peer
learning and reinforces understanding through shared insights. Regular formative
assessments will be conducted to monitor students' understanding of the material,
and feedback will be promptly given to guide their learning process. Instructors will
maintain office hours for personalized support, and online resources will be available
to supplement classroom instruction. Emphasis will be placed on relating
mathematical concepts to real-world engineering applications to make the learning
experience more relevant and engaging. These strategies aim to develop students'
critical thinking skills, enhance their problem-solving abilities, and prepare them for
advanced engineering studies.

In addition to that , it should organize the lecture notes to cover the theoretical
concept of the subject by including visual diagrams and plots, charts, arrows and
symbols. Furthermore, it should divide the class into groups to encourage
teamwork.
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Student Workload (SWL)

Structured SWL (h/sem)

Jeadll A lUall adatiall sl jal) Jasl)

In class lectures 45 Structured SWL (h/w)
In class tests 6 o swd Ul adiiall ) jall Jaall
Tutorial 30 84 >
Final Exam 3
Unstructured SWL (h/sem)
Juadl) JA Ul alaiidl) yee ol Al Jaal)
P 20 9 Unstr‘uctured .S.WL (h/W) c 1
Preparation for tests 30 el AL AR 8 el S
Homework 22
Total SWL (h/sem) 156
Jeaill JMa llall IS sl jal) el
Module Evaluation
d) Hal) 3alal) PRty
Time/Number Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 3 20% (20) 3,5,10,12, | LO#1,2,3, 4,5and7
14
Formative Assignments 6 10% (10) 4,8,12 LO#1,2,3,4,5and6
assessment Home Work 6 10% (10) 2,57911,1 | LO#1,2,3,4,56and 7
3
Midterm Exam 2 hr 10% (20) 7 LO#1,4
Summative Final Exam 3hr 50% (50) 16 All
assessment

Total assessment

100% (100 Marks)
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Delivery Plan (Weekly Syllabus)
bl o sl Zleidl)

Material Covered

Rectangular Coordinate systems in 3-space ,Vectors, Dot product, projections,

Week 1
Cross product
Week2 | Parametric equations of a line 3-space
Wweek3 | Parametric equations of a plane 3-space
Week 4 Distances for lines and planes
’ Arc Length, Unit Tangent, Normal and Binormal vectors, Curvature, Quadric
Week 5
Surfaces.
Week 6 | Functions of two or more variables, Limits and continuity.
Week 7 Partial derivatives, Differentiability, Local Linearity
weekg | The Chainrule, Directional derivatives and gradients. Tangent planes and
normal vectors
Maxima and minima of functions of two variables. Lagrange
Week 9 o
multipliers
Week 10 | Review and first mid exam
week 11 | Double integrals over non rectangular regions,
Week 12 | Double integrals in polar coordinates
Week 13 | Triple integrals, Cylindrical coordinates
Week 14 | Triple integrals, spherical coordinates
Week 15 | Review and second mid exam
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Learning and Teaching Resources
w‘)ﬂ\} ela_'m JJLLAA

Texts Available in the Library?

Thomas’
. Calculus
Required Texts yes
Early Transcendentals

Thirteenth Edition

Recommended
Texts
Websites ) ) ) ) )
https://rodrigopacios.github.io/mrpacios/download/Thomas_Calculus.pdf
Grading Scheme
Group Grade sl Marks % | Definition
A - Excellent Jlal 90 - 100 Outstanding Performance
B - Very Good [AENRTEN 80 -89 Above average with some errors
(S:;(ielsgo(;iroup C - Good B 70-79 Sound work with notable errors
D - Satisfactory L gl 60 - 69 Fair but with major shortcomings
E - Sufficient J e 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aadlaall a8) il ) | (45-49) More work required but credit awarded
(0-49) F - Fail al (0-44) Considerable amount of work required

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




Ministry of Higher Education and
Scientific Research - Iraq
University of Diyala
College of Engineering
Department of mechanical Engineering

4 a8 Gl
MODULE DESCRIPTION FORM

Module Information
:Lu.u\JJM 3alall QL\LA)&’.A

Module Title ENGINEERING MECHANICS Module Delivery
DYNAMICS
Module Type BASIC
Theory
Module Code ME207
Lecture
ECTS Credits §) Tutorial
SWL (hr/sem) 150
Module Level 2 Semester of Delivery 2
Administering Department mec‘hanl?al College Engineering
Engineering
Module Leader Dr. Mohammed Ismael Hameed e-mail mohammedismael eng@uodiyala.edu.iqg
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification Ph.D.
Module Tutor e-mail
Peer Reviewer Name e-mail
SDc::tlflc Committee Approval Version Number
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Relation with other Modules

DAY Agul 5l 3 sall ae 28|

Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

4L5 )Y by ginall g alil) il g gl Hal) salall Calaa

Module Objectives
Jaud ) salall Calaal

This module Specification provides a concise summary of the main features of the
module and the learning outcomes that a typical student might reasonably be
expected to achieve and demonstrate if he/she takes full advantage of the learning
opportunities that are provided. It should be cross-referenced with the programmer
specification.

Module Learning
Outcomes

o Hall 3alall alasl) s j3a

A. An ability to apply knowledge of mathematics, science, and engineering.

b. An ability to design and conduct experiments, as well as to analyze and interpret
data.

c. An ability to design a system, component, or process to meet desired needs within
realistic engineering constraints

d. An ability to function on multidisciplinary teams

e. An ability to identify, formulate, and solve engineering problems

Indicative Contents
Lol ) ey siaall

The topics listed under the indicative content below are the underpinning areas of
knowledge and understanding that will be obtained from successful completion of
the module. The mathematical topics are illustrated in the context of relevant
engineering scenarios.

eintroduction to engineering mechanics dynamics and kinematic of a particle.
erectilinear motion description and theory in (rectangular, normal and tangential and
polar coordinates system)

erelative velocity, absolute and dependent motion.

ekinetic of a particle (newton’s second law) .

ework and energy.

Learning and Teaching Strategies

sl g abesil) il i
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Strategies

-plan and execute experimental investigations;
-apply and describe a variety of experimental techniques;
-identify, estimate, combine and quote experimental errors and uncertainties;

Student Work load (SWL)

Structured SWL (h/sem)
Jeaill IS ClUall aliial) ash jal) Jasl)
In class lectures 55 Structured SWL (h/w)
In class tests 5 s sl Q! alaiall ol ) sl
Tutorial 15 78 >
Final Exam 3
Unstructured SWL (h/sem)
Jadl) JA Ul alaiidl) yee ol Al Jaal)
P 20 9 Unstr‘uctured .S.WL (tT/w) 51
Preparation for tests 30 el AL AR 8 el S
Homework 22
Total SWL (h/sem) 150
Jaal) A allall IS ) 5 Jas)
Module Evaluation
dl Hall 3alal) PRtty
Time/Number Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 3 20% (20) 3,5,10,12, | LO#1,2,3, 4,5and7
14
Formative Assignments 6 10% (10) 4,8,12 LO#1,2,3,4,5and 6
assessment Home Work 6 10% (10) 2,5,7,9,11,1 | LO#1,2,3,4,56and 7
3
Midterm Exam 2 hr 10% (20) 7 LO#1,4
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Summative Final Exam 3hr 50% (50) 16 All
assessment
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
bl e ) zledl

Material Covered

Week 1 Introduction: engineering dynamics, kinematic, kinetic and rectilinear motion.

Week 2 Rectilinear motion rectangular coordinate

Week 3 General Equations of motions, constant acceleration problems.

Week 4 Motion of projectiles

Week 5 Curvilinear motion normal and tangential coordinate.

Week 6 Tutorial

Week 7 Curvilinear motion polar coordinate.

Week 8 Absolute Dependent Motion Analysis of Two Particles

Week 9 Relative velocity

Week 10 | Tutorial

Week 11 | Kinetics of a Particle: Force and Acceleration rectangular coordinate

Kinetics of a Particle: Force and Acceleration rectangular coordinate normal and tangential
Week 12
coordinate

Week 13 | Work and energy

Week 14 | Principal of work and energy

Week 15 | Tutorial

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

Material Covered

Week 1
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Learning and Teaching Resources
u.u..g)ﬂ\j ?L:d\ JJLA.A

Texts Available in the Library?
ENGINEERING MECHANICS DYNAMICS yes
Required Texts
R. C. HIBBELER
Recommended ENGINEERING MECHANICS DYNAMICS Yes
Texts R. C. HIBBELER

https://www.youtube.com/watch?v=yNIIWETrDF0

Websites https://www.youtube.com/watch?v=7aMiZ3b0leg

Grading Scheme

Group Grade sl Marks % | Definition

A - Excellent Dbl 90 - 100 Outstanding Performance

B - Very Good EENRYEN 80 -89 Above average with some errors
(S:(;:(iefgo(;roup C - Good L 70-79 Sound work with notable errors

D - Satisfactory Lo gl 60 - 69 Fair but with major shortcomings

E - Sufficient Jsia 50-59 Work meets minimum criteria
Fail Group FX - Fail (Al 28) i) ) | (45-49) More work required but credit awarded
(0-49) F - Fail cl (0-44) Considerable amount of work required
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https://www.youtube.com/watch?v=7aMiZ3b0Ieg

Ministry of Higher Education and
Scientific Research - Iraq
University of Diyala
College of Engineering
Department of mechanical Engineering

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 Information
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Module Title duily g8 oyilsa Module Delivery
Module Type S X Theory
X Lecture
Module Code ME 212 O Lab
ECTS Credits 5 X L Tutorial
L1 Practical
SWL (hr/sem) 125 ] Seminar

Module Level

Semester of Delivery

Administering Department Sl aall duiria aud College College of Engineering
ahmmedmohammed_enge@uodiyala.edu.
Module Leader AblS dans daa e-mail —enge@ y )
e}
Module Leader’s Acad. Title ebue (e Module Leader’s Qualification STAVEN DY
Module Tutor e-mail
Peer Reviewer Name e-mail
Scientific Committee Approval .
011/06/2024 Version Number

Date
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ool A 11
axill 38 5k JERTFFR s2n 5l) cilell & sa)
&l palas Introduction Electrical 4 JdsY)
Clilaial JSda 2a Machine, Principles and
Jilust 4 9 | Lectures Notes Construction of, of a dc
by PDF generator, the E.M.F
Gllatial+ power point equation and types of dc
S Video generator
Gl alas Losses and efficiency of dc 4 ]
cllacid J Aa g yza generator
Jilsat 4 sy Lectures
Aualy Notes
clilasial+ PDF
S power point
Video
&l palaa Dc generator 4 il
el JS A g y2a characteristics, Voltage
Jlset daa gy Lectures building in self-excited dc
FIAR Notes generator, Armature
EE A PDF reaction and how to
SIS power point reduce it
Video
clilaial &l palaa Introduction, Principles 4 &




Jliet 4wy | K4 2e | and Construction of, of a
by Lectures dc motor, The E.M.F
Clilaial+ Notes equation and types of dc
gﬁ)@-ﬁ' PDF motor
power point
Video
Gl puialaa Losses and efficiency of dc alad)
iblaial JSh A g e motor
Jlosat e g Lectures
Al Notes
Sllatal+ PDF
SIS power point
Video
Gl alas Dc motor characteristics ol
cililadial JSdy Ay y2a
Jlosat e g Lectures
dualy Notes
Glilatial+ PDF
S8 power point
Video
Gl pualaa Introduction, Principles |
cllaial i dia g 2a and Construction of
Jlat daa gy Lectures transforer, The E.M.F
FIRAR Notes equation and types of
Clilatial+ PDF transformer
S8 power point
Video
Gl ualaa Open circuit test and short Gl
cllail JS& 4y =a | circuit test on transformer
Jlosat e g Lectures
Al Notes
Sliladial+ PDF
S e power point
Video
Gl pualaa equivalent circuit of single el
cllaial J Aa g yza phase transformer
Jiliset da g Lectures
by Notes
lilacial+ PDF
SRS power point
Video
Sl yealae Sl
el J Aa g yza Losses and efficiency of
Jilset daa 5 Lectures transformer
Al Notes
Sllatal+ PDF
SIS power point

Video




< palaa Introduction, Principles e gaal)
clilaial J A yna and Construction of
Jiloat 4 g Lectures induction motor, The
FICAT Notes E.M.F equation and types
Sllatd+ PDE of induction motor
S8 power point
Video
&) palaa Starting torque of e S
llatial J a5 yza induction motor and
Jiliet daa g Lectures Torque of Induction
daal Notes Motor under Running
Sblactiel+ PDF Condition
S power point
Video
Gl pialas e )
Slaial J a5 j2a Losses and efficiency of
Jilset 4 o Lectures induction motor
Al Notes
a4+ PDF
S power point
Video
& palaa Introduction, types, and e al
clilatal J<ida g 12e | construction of alternator
Jlosat e g Lectures
by Notes
Cliladial+ PDF
SIS power point
Video
Gliladial The E.M.F equation of a e Leaall
et A g alternator
daaly)
calilanial+
Anall 4l 12
1-Electric Machines by Gross, C.A Ao gl cule) jall
2-Performance and design of alternating current Tl japalll o
machines by Say, M.G oo K e

3-AC machines-electromagnetic and design by sl e
Chalmers, B &Williamson A.

4. A. Draper, “Electrical Machines” , 2nd edition,
Longman, 1979.

5.Stephen J. Chapman, “Electric Machinery
Fundamentals”, 4th edition,Mc Graw Hill, 2005.
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Grading Scheme

Gila ol bas
Group Grade sl Marks % Definition
A - Excellent Dbl 90-100 Outstanding Performance
B - Very Good [RENRTEN 80 -89 Above average with some errors
Success Group
C - Good REES 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory Jous gl 60 - 69 Fair but with major shortcomings
E - Sufficient Jsia 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aadlaall 28) ol (45-49) | More work required but credit awarded
(0-49) F - Fail cal (0-44) Considerable amount of work required

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

automatic rounding outlined above.




MODULE DESCRIPTION FORM
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Module Information
Laly 1 B3l ologlas

Module Title daditall ciluals J1) | Module Delivery
Module Type S KTheory
XLecture
Module Code ME201 CLab
. Tutorial
ECTS Credits 4 CPractical
SWL (hr/sem) 60 [Seminar

Module Level

Semester of Delivery

Administering Department SlSaal) duria acd College College of Engineering
Module Leader | 4ax doze Olool e-mail imanmohammad_eng@uodiyala.edu.iq
Module Leader’s Acad. Title e Module Leader’s Qualification il
Module Tutor e-mail
Peer Reviewer Name e-mail
SDC;::tiﬁc SIS AT EL 011/05/2024 Version Number

Relation with other Modules

3 duslyll Sl gall o A3

Prerequisite module None Semester
Co-requisites module None Semester




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

dalol MI ESE )
duly!
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Indicative Contents
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ety @lazll Ol el

Strategies

ded Data Show 8¢ Jie (§5lail 9 eladl Coladl (oye (3 Al Jilgll plasuiul

Y7
0.0

S 8,Sal o] 950l A3Vl IS @IV jams poye G2l 0 (s S Audlall g Ll
Il I sl

Al @yla A513 Ol § hlge Jdb egie Cllats &diod @lerly dullall clacl
13l ¢ S B pSanll AUl b 3y e Lalal Skl JNS (pe dulall Ol gl

Bod>e W\}oj(d‘( ogh&a

R
¢

7
0'0
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Student Workload (SWL)
e gaesl 10 L gaummo JUall gulyld] Josell

Structured SWL (h/sem) 50 Structured SWL (h/w) 4
Jadll I Jlall laiiall golydl ol Lo gl (Il @latiall gyl Jomrll

Unstructured SWL (h/sem) 10 Unstructured SWL (h/w) 1
el I3 LIl elaziedl e gelyldl Josdd! be gl CIUal) platiall p& (qeyll] ol

Total SWL (h/sem)

il M5 CIUal S g ll Jass) o0

Module Evaluation

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

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

Report
Summative Midterm Exam 2hr 30% 7 LO #1 - #7
assessment Final Exam 3hr 60% 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
Sykaidl gwy\ GL@.@J\

Material Covered

Differential equations:
- linear differential equations
Week 1
1- first order linear equation:

a-Separable equations




Differential equations:
- linear differential equations
Week 2
- b- Homogeneous equations
c-Exact equations
d-Linear equations
Week 3
e- Bernoulli’s equations
Week 4 Exam
linear differential equations:
Week 6 2-Second order linear equation:
a-reducible to first order linear equation
b- Second order homogenous linear
Week 7
c- Second order non -homogenous linear
Higher order differential equations:
Week 8
a- homogenous
Higher order differential equations:
Week 9
b-non homogenous
Week 10 | Sequences &series :infinite sequences, increasing and decreasing of the sequences ,geometric series
Convergence &divergence test of infinite series
Week 11 | 1-divergency test
2-ratio test
3 -integral test 4-the nth-root test
Week 12
5- comparison test.
Week 13 | Alternating series ,absolute & conditional convergency of alternating
Binomial series, the radius & interval of convergancy for power series, multiplication for power
Week 14
series
Week 15 | Exam
Week 16 Sl laiay)
Learning and Teaching Resources
w)xd‘j ‘oJa.'&J\)aL;a.n
Text Available in the Library?
. .Advanced Engineering Mathematics
Required Texts 20
Calculus




Recommended Advanced Engineering Mathematics. )
Texts Calculus 14 =
Websites
Grading Scheme
Oyl lalaxeo
Group Grade BERC:i Marks % | Definition
A - Excellent Sl 90 - 100 Outstanding Performance
B - Very Good [BEgevE 80 -89 Above average with some errors
Success Group -
(50 - 100) C - Good du 70-79 Sound work with notable errors
D - Satisfactory Jowgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgutn 50-59 Work meets minimum criteria
Fail Group FX - Fail (Al u8) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail el (0-44) Considerable amount of work required

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




MODULE DESCRIPTION FORM

duwlydl Baledl Cauo g 3 9o

Module Information
Laly 1 B3l ologlas

Module Title 3} gal) 4a glia | Module Delivery
Module Type S XTheory
XLecture
Module Code ME106 [Lab
. Tutorial
ECTS Credits 4 CPractical
SWL (hr/sem) 60 [Seminar

Module Level

Semester of Delivery

Administering Department SlSaal) duria acd College College of Engineering
Module Leader | 4ax doze Olool e-mail imanmohammad_eng@uodiyala.edu.iq
Module Leader’s Acad. Title e Module Leader’s Qualification il
Module Tutor e-mail
Peer Reviewer Name e-mail
SDC;::tiﬁc SIS AT EL 011/05/2024 Version Number

Relation with other Modules

3 duslyll Sl gall o A3

Prerequisite module None Semester
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents
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Learning and Teaching Strategies
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Student Workload (SWL)
Lﬁw‘ Vol & g0 g,JLb.U LS""‘JJ“” d.o.?z_”

Structured SWL (h/sem) 50 Structured SWL (h/w) 4
i)l I3 LIl elaziedl (golyldl Josdd! Lee gl JUal) @atiall gyl Josell

Unstructured SWL (h/sem) 10 Unstructured SWL (h/w) 1
el I3 LIl elaziadl e (golyldl Josdd! be gl CIlall platiall g (gehld] ol

Total SWL (h/sem)
Joatl) I3 Ul JSI1 gyl Joonl!

60

Module Evaluation

Relevant Learning
Time/Number Weight (Marks) Week Due
Outcome
Quizzes 6 5% 5and 10 LO #1, #2 and #10, #11
Formative Assignments 6 5% 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab.
Report
Summative Midterm Exam 2hr 30% 7 LO #1 - #7
assessment Final Exam 3hr 60% 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Sl (£ g gl
Material Covered
Introduction of strength of materials
Week 1
Simple Stress and Strain
Week 2 Simple Stress and Strain
behavior of brittle and ductile material
Week 3
Mechanical Properties
. Axial Load
Week 4
1-Elastic Deformation of an Axially Loaded Member
. Axial Load
Week 5
2-Statically undetermined axially loaded member




Week 6

Thermal stress

Shear stress

Week 7 The torque
Absolute maximum torque and cross section area
Week 8 Statically undetermined torque loaded member
Week 9 Shear force and bending moment
Week 10 | Shear force and bending moment
Week 11 | Moment of inertia of the section
Week 12 Centroid of the center area stress
Week 13 | Transverse Shear
Principle stress
Week 14
Mohr’s stress
Week 15 EXAM

Learning and Teaching Resources

oedly @ladll Hobae

Text

Available in the Library?

.Advanced Engineering Mathematics

Required Texts Calculus 2
Recommended Advanced Engineering Mathematics. )
Texts Calculus 14 =
Websites
Grading Scheme
lomydl Jabase
Group Grade yodkaxd| Marks % | Definition
A - Excellent kel 90 - 100 Outstanding Performance
B - Very Good B geve 80 -89 Above average with some errors
Success Group -
(50 - 100) C - Good SVES 70-79 Sound work with notable errors
D - Satisfactory Jawgie 60 - 69 Fair but with major shortcomings
E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX — Fail (Al 08) cwly | (45-49) More work required but credit awarded
(0-49) F - Fail 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.
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Ministry of Higher Education and
Scientific Research - Iraq
University of Diyala
College of Engineering
Department of mechanical Engineering

4 @8, sl
MODULE DESCRIPTION FORM

a5l 3alal) Cam 5 723 g

Module Information
2\:1*»\‘).3&\ R\ QLQ}LLA

) Applied Computer Programming .
Module Title Module Delivery
Module Type S (Support or related learning activity)
Theoretical Lectures
Module Code ME 206 and Tutorials
ECTS Credits 3
SWL (hr/sem) 75
Module Level 2 Semester of Delivery 1
C Mechanical Engi i
Administering Department e(': amc.:a College ngineering
Engineering
Module Leader Asst Prof. Dr. Ali Khudhair Al-Jiboory | e-mail alikhudhair_eng@uodiyala.edu.iq
Module Leader’s Acad. Title Asst. Prof. Dr. Module Leader’s Qualification Ph.D.
Module Tutor e-mail
Peer Reviewer Name e-mail
SDCaI::tlflc Committee Approval Version Number




Ministry of Higher Education and
Scientific Research - Iraq
University of Diyala
College of Engineering
Department of mechanical Engineering

Relation with other Modules

6 AY) Al )l gall ae 48])

Prerequisite module None Semester

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
A5 HY) by sinall g alacil) il g Agul jall Balall Calaa

1. Equip students with a strong foundation in MATLAB syntax and
programming concepts.

Module Objectives 2. Enable students to write, debug, and optimize MATLAB scripts and functions
Jaud Al salal) Calaal effectively.

3. Emphasize the application of MATLAB in simulations, data analysis, and
modeling relevant to mechanical engineering.
4. Develop students' ability to analyze and visualize data using MATLAB.

Students will be proficient in using MATLAB for programming, data analysis, and
visualization. They will be capable of writing, debugging, and optimizing MATLAB
Module Learning scripts and functions, and applying these skills to solve complex engineering problems.
Outcomes Students will have developed the ability to analyze and visualize data, create
simulations, and model engineering systems, particularly in the context of mechanical
Ll ) salall alaill il 3 | engineering. This course will also prepare students for advanced engineering courses
and projects, fostering critical thinking and problem-solving skills essential for their
academic and professional growth.

1. The topics listed under the indicative content below are the underpinning

areas of knowledge and understanding that will be obtained from successful

Indicative Contents completion of the module. The mathematical topics are illustrated in the
Lald Y Gl gial) context of relevant engineering scenarios.

2. Study the basic principles of using computer-aided engineering and its

applications in practical life.

Learning and Teaching Strategies

axlail) el:.ﬂ\ Glaayd) yil

- Lectures and Demonstrations.
Strategies - Lab Exercises and Interactive Tutorials.
- Weekly Assignments and Capstone Project.
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University of Diyala
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Student Workload (SWL)

Structured SWL (h/sem)
Juaill I8 Ll alasiall ad ) Jaall

Structured SWL (h/w)
In class lectures

= sal alldall alsiiall sl all Jaall
In class tests '

Final Exam

Unstructured SWL (h/sem)
Juaill J3A Ul aliiiall e sl 5l Jaall

Unstructured SWL (h/w
Assignment (h/w)

Lo sal Ul alaiiall jee ol Hall Jasl
Preparation for tests

Homework

Total SWL (h/sem)
Juaill J3a llall Sl 3l Jaal

Module Evaluation

:\._.3..»\)35\ 3alall e:x..gsﬁ
Relevant Learning
Time/Number Weight (Marks) Week Due
Outcome
Quizzes 1hr/4 10% (10) 3,5,10,12, | LO#1,2,3, 4,5and7
14
Formative
First Exam 2hr/1 15% (15) 4,8,12 LO#1,2,3,4,5and6
assessment
Second Exam 2hr/1 15% (15) 5,79,11,13 | LO#1,2,3,4,56and 7
Lab Exam 2hr/1 10% (10) 7 LO#1,4
Summative Final Exam 3hr/1 50% (50) 15 All
assessment
Total assessment 100% (100 Marks)




Ministry of Higher Education and
Scientific Research - Iraq
University of Diyala
College of Engineering
Department of mechanical Engineering

Delivery Plan (Weekly Syllabus)
bl e gl mleiall

Material Covered

Week 1 Introduction to MATLAB Environment
Week 2 Variables and Data Types
Week 3 Vectors and Matrices
Week 4 Logical Operations
Week 5 Program Control Structure (For loop)
Week 6 Program Control Structure (while loop)
Week 7 1st Exam
Week 8 Nested loops
Week 9 User-defined Functions
Week 10 | Plotting and Visualization - Part I
Week 11 | Plotting and Visualization - Part II
Week 12 | Data Import and Export
Week 13 | Project Work and Integration
Week 14 | 2nd Exam
Week 15 | Course Review and Final Project Presentations
Delivery Plan (Weekly Lab. Syllabus)
D8Rl e ) gl
Material Covered
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7




Ministry of Higher Education and
Scientific Research - Iraq
University of Diyala
College of Engineering
Department of mechanical Engineering

Learning and Teaching Resources
Gl alail) j3las

Texts Available in the Library?
Brian D. Hahn and Daniel T. Valentine. Essential MATLAB No
Required Texts for engineers and scientists. 7" Edition, Academic Press,
2019.
Recommended William J. Palm Ill. MATLAB® for Engineering Applications. No
Texts McGraw Hill, 2023.
Websites https: //www.mathworks.com/
Grading Scheme
Group Grade grevil Marks % | Definition
A - Excellent Okl 90 - 100 Outstanding Performance
s G B - Very Good [AENRTEN 80-89 Above average with some errors
(:;fef;o) roup C - Good e 70-79 Sound work with notable errors
D - Satisfactory das gia 60 - 69 Fair but with major shortcomings
E - Sufficient e 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aaddll 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.
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