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The Academic Program Description

This program briefly summarizes the most important features and what expected
learning outcomes for students to achieve and demonstrates whether the students
have satisfied the maximum benefits from the available opportunities. It is
accompanied by a specification of each course within this program.

Educational Foundation Northern Technical University
University College\ Institute Mosul Polytechnic College

Academic Program Title Mechatronics Techniques Department
Certificate Title Technical Diploma

Academic Education System Modules based

The institute is in the process of fulfilling

Accreditation
cereditatio accreditation from the ABET organization

The Mosul polytechnic college is mainly
related to the General Directorate of
Vocational Education as the primary
beneficiary. Hence, it works on
establishing new specializations and
Other External Influences developing its curriculum to integrate with
those of the college. This is to ensure that
learning outcomes match the job market
requirements. The department also serves
the community, and students actively
participate in these efforts.

Date of Preparing This Form 2/9/2025

Date of this form 4/9/2025

Program Vision:

The Mechatronics Techniques Department aspires to be a pioneer and innovator in
the field of design, operation, and maintenance of integrated and smart systems,
while achieving a positive impact on the local and regional labor market. The
department aims to provide the market with distinguished technical personnel
capable of designing, diagnosing, and maintaining systems that integrate



mechanics, electronics, and control systems, in line with modern technological
advancements.

Furthermore, the department seeks to serve the community by offering technical
and scientific consultations in the fields of industrial automation and smart systems,
while adhering to local and global quality standards. The ultimate goal is to support
all sectors of society, including public and private institutions, and to foster
innovation and technical excellence across various fields.

Program Message

We strive to develop the academic programs in a manner consistent with the
vision and goals of the leading Northern Technical University, by introducing
qualitative and quantitative updates. The program development aims to
establish new academic tracks and expand the opportunities available to
students in the early stages of study.

We aim to achieve harmony between our specializations and modern
technological developments, focusing on integrating scientific knowledge with
practical application in the fields of mechanics, electronics, and smart control
systems.

We are keen on updating scientific and professional knowledge to meet the
needs of the country and the labor market, ensuring that our specializations
are aligned with modern scientific and technological developments. The
department's mission seeks to serve the community and meet its aspirations
amid the rapid transformations in science and technology, thereby
contributing to building a sustainable future that keeps pace with progress in
all aspects of life.

. Academic Program Objectives
. Graduating Specialized Technical Cadres: To graduate specialized technical personnel

in the field of integrated and smart systems, and to equip the community and labor
market with skills that meet the demands of scientific and practical development,
while monitoring the latest technological advancements to serve the country.

. Developing Specialized Technicians: To produce specialized technicians in the design,
operation, and maintenance of integrated systems and robotics, who are capable of
meeting the needs of the local market with high technical skills and the use of modern
technologies.

. Qualifying Skilled Personnel in Maintenance: To qualify distinguished cadres in the
installation and maintenance of mechanical and electronic systems, including smart
systems and robots that manage various industrial and commercial applications.



4. Commitment to Social Responsibility: To commit to social responsibility and be ready
to contribute to the development and civil growth of the community through the
application of modern technology in the industrial and service sectors.

5. Meeting Labor Market Demands: To meet the labor market's needs by providing
specialists in the development and maintenance of smart systems, with the ability to
make technical decisions and work collaboratively as a team to achieve optimal
results in various industries.

6. Promoting Community Awareness: To raise community awareness regarding the
necessity of utilizing modern technologies in the field of mechatronics and robotics
for developing integrated systems, thereby contributing to improved energy
efficiency and environmental protection.

7. Providing Opportunities for Local Institutions: To provide better opportunities for
local institutions to expand their markets and achieve industrial and technical
development, contributing to increased productivity and competitive advantage.

10.Required Program Outcomes and Methods of Teaching, Learning, and
Assessment:

A. Cognitive Objectives:

1. Understanding the basic engineering principles that combine mechanical systems,
electronic systems, computing systems, and control systems.

2. Broad knowledge of the components and parts of basic mechatronics systems, such
as: Sensors and Actuators, Microcontrollers, and analog and digital electronics
circuits.

3. Cognitive assimilation of the foundations of Automatic Control and control theory,
and how to use Programmable Logic Controllers (PLC) for the design and
implementation of industrial automation systems.

4. Familiarity with the concepts of Engineering Mechanics, strength of materials,
thermodynamics, and fluid mechanics, necessary for the analysis and design of
mechanical components for robotic and mobile systems.

5. Deep knowledge of operating and motive power systems, including types of electric
motors (DC and AC), pneumatic and hydraulic systems, and how to integrate them
into mechatronics systems.

6. Knowledge of basic Artificial Intelligence techniques and their applications in
embedded systems and robotics to enhance decision-making and smart operation
capability.

7. Familiarity with modern programming methods and programming languages (such as
C++ or Python) necessary for dealing with microcontrollers and designing control
interfaces and monitoring systems.



. Awareness of professional ethics and occupational and environmental safety

requirements in industrial work environments.

Skills Objectives Specific to the Program:

Understanding the basic engineering principles that combine mechanical systems,
electronic systems, computing systems, and control systems.

Broad knowledge of the components and parts of basic mechatronics systems, such
as: Sensors and Actuators, Microcontrollers, and analog and digital electronics
circuits.

Cognitive assimilation of the foundations of Automatic Control and control theory,
and how to use Programmable Logic Controllers (PLC) for the design and
implementation of industrial automation systems.

Familiarity with the concepts of Engineering Mechanics, strength of materials,
thermodynamics, and fluid mechanics, necessary for the analysis and design of
mechanical components for robotic and mobile systems.

Deep knowledge of operating and motive power systems, including types of electric
motors (DC and AC), pneumatic and hydraulic systems, and how to integrate them
into mechatronics systems.

Knowledge of basic Artificial Intelligence techniques and their applications in
embedded systems and robotics to enhance decision-making and smart operation
capability.

Familiarity with modern programming methods and programming languages (such as
C++ or Python) necessary for dealing with microcontrollers and designing control
interfaces and monitoring systems.

Awareness of professional ethics and occupational and environmental safety
requirements in industrial work environments.

Methods of Teaching and Learning:

1.
2.
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Developing curricula that are compatible with internationally recognized curricula.
Sending students for training in the workshops and departments affiliated with
automation and control companies to gain practical experience.

Updating the study materials to keep pace with developments.

Hands-on work in laboratories and workshops.

Project execution by students.

E-learning.

Graduation projects in both theoretical and practical phases.

Methods of Assessment:

1.
2.
3.

Theoretical and practical exams.
Preparing and discussing reports.
Non-exam activities and homework.



unhrwnNvEO R

Discussion of graduation projects.

Ethical and Values Objectives:

The ability to teach and train vocational education students.

Student interaction with each other and with academic material.

Guiding students to care for and maintain the department's assets and the institute.
Developing research skills using the Internet for students.

Preparing qualified technical personnel for various private and public sector
companies.

Preparing specialists in equipment maintenance by providing students with practical
skills.

Offering solutions to problems faced by institutions and relevant departments in the
field of Mechatronics Techniques.

Working towards providing job market requirements and enhancing economic
capacity.

Teaching and Learning Methods:
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Utilizing modern tools and methods for student education and training.

Organizing discussion sessions during lectures to address academic topics.

Applying theoretical concepts practically in various labs and educational workshops.
Assigning non-graded tasks to students.

Conducting scientific visits and summer training programs.

Supervising and supporting graduation research projects.

Assessment Methods:

1.
2. Monthly and final exams (theoretical and practical).

3.

4. Non-graded assignments and weekly reports on practical experiments conducted by
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Daily attendance and commitment, daily quizzes.
Classroom participation through academic discussions.

students.
Practical tests based on experiments related to theoretical subjects.

. General and Transferable Skills (Other Skills Related to Employability and Personal

Development):

Skills in representing integrated (Mechatronics) systems and solving them using
modern software.

Skills in Mechatronics equipment maintenance and repair.

Communication, computer, and internet skills, as well as presentation skills.

Skills in creating Mechatronics diagrams (schematics) using computer software.
Self-learning and self-reliance skills.

Teamwork skills.

Skills to enable students to pass job interviews.

Distance learning skills.



Teaching and Learning Methods:
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Developing curricula compatible with international standards.
Sending students for training to gain practical experience.

Updating the study material to keep pace with developments.
Practical work in labs and workshops.
Training in presentation and communication skills.
Theoretical and practical lectures.
Student projects.
E-learning.

11.Program Structure

Mechatronics Techniques Department / First Level

Electronics

RPN
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Mechatronics Techniques Department / Second Level
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Academic staff
No. NAME Academic title degree
Electrical Engineering
1 Dr. Ahmed Ateya Allu Asst. Prof .
Power and Machines
2 Dr. Salar Jamal Rashid Asst. Prof Computer engineering
3 electrical
Enaam Mohammed Jaber Asst. Prof engineering/power and
machine
4 Israa khalouq saeed assistant Electrical Engineering
Lecturer Power and Machines
. assistant .
5 Hadeel Thaer Ibrahim English Language
Lecturer

12.Personal Development Planning:
Continuous planning is carried out to enhance the academic and administrative progress

of the educational program. The procedures include:

1.

Developing students' research and inquiry skills by encouraging them to participate

in modern discussion groups, seminars, and lectures related to the field.

Encouraging students to explore various sources, books, and journals for information.
developing the skills of faculty members and technicians through their participation

in training programs and workshops within or outside the university.

institutions or elsewhere.

groups for students.

Technicians and staff participation in developmental courses within higher education

Organizing conferences, participating in scientific seminars, and hosting discussion




6.
7.

Staying updated with the latest scientific developments in the field.
Conducting individual or collaborative research (applied or theoretical).

13.Admission Criteria (Establishment of Regulations for Enroliment in the College or

1.

Institute):
Admission is based on centralized admission procedures and conditions approved by
the Ministry of Higher Education and Scientific Research.

14.Key Information Sources about the Program:

1.
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Department Email: mechatron.mti@ntu.edu.iq.

Current study curriculum, surveys, and market needs.

Central library at the institute.

Decisions and recommendations from academic committees, department councils,
the institute, the university, and the ministry.

Department's webpage on the institute and university websites.

Northern Technical University Guide.

Experiences of Arab and international universities.

Specialized seminars and workshops with relevant stakeholders.

. Personal Experiences.

10 The Internet and Social Media.
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Curriculum Skills Chart

Please mark the checkboxes corresponding to the individual learning outcomes of the program subject to evaluation
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Appendix for Objectives of Some Academic Subjects

Mathematics:
Cognitive Objectives:

1.

Linear Algebraic Analysis: Recognizing the concept of matrices and
determinants, understanding their types, and applying basic algebraic
operations on them (such as addition, subtraction, and multiplication), and
using them in solving systems of linear equations (using Cramer's rule).

. Vector Fundamentals: Understanding the difference between vector and

scalar quantities, and performing mathematical operations on vectors
(including scalar and vector multiplication), which is considered a foundation
for applied physics and mechanics in Mechatronics.

. Basic Functions: Familiarity with basic functions such as trigonometric,

exponential, logarithmic, and Hyperbolic Functions, and understanding their
characteristics and graphs to be ready tools for use in differentiation and
integration.

Concepts of Limits and Continuity: Assimilating the theoretical concept of the
Limit as a fundamental pillar for defining the derivative, and using it to
determine the continuity of functions, which ensures a smooth transition to
the differentiation and integration course.

. Introduction to Differentiation: Understanding the concept of the derivative

as a mathematical operation and a computational rule, and mastering the
basic rules of differentiation (such as the chain rule), which paves the way for
modeling motion and velocity in mechanical systems.

Skills Objectives:

1.

Solving Technical Problems: Developing the student's ability to use
mathematics in practical applications and benefiting from it as an analytical
tool in other engineering courses, such as analyzing electrical circuits and
mechanical systems.

. Modeling and Graphical Representation: Acquiring the skill of representing

mathematical equations and laws and various data in the form of curves in a
graph, and the ability to interpret these schematics to analyze the behavior
of engineering systems.

. Numerical and Applied Analysis: Acquiring the skill of organizing

mathematical data in the form of matrices to facilitate their input and solving
using computer programs, which is a basis for numerical analysis in advanced
mathematics.

Preparedness for Specialized Subjects: Building a solid foundation that
enables the student to deal with advanced mathematical tools used in future
Mechatronics courses, such as Laplace transform, differential equations, and
control systems.



Digital Logic:
Cognitive Objectives:

1.

Number Systems: Recognizing the basic number systems (binary, octal,
decimal, and hexadecimal) and understanding their mathematical basis
(positional weight).

. Conversion Between Systems: Mastering the different methods of conversion

between number systems, including direct conversion and sequential
conversion.

Logic Gates: Identifying the basic, universal (AND, OR, NOT, NAND, NOR), and
special (XOR, XNOR) logic gates, and understanding the function of each, its
Boolean equation, and its truth table.

Boolean Algebra: Assimilating the laws and theorems of Boolean Algebra
(such as De Morgan's Laws) and using them as a mathematical tool to
describe and analyze circuits.

Simplification: Knowing the technique of Karnaugh Maps (K-Maps) and its
importance in simplifying Boolean equations to reduce the number of gates
used and the cost of design.

Combinational Circuits: Understanding the principles of operation and design
of Combinational Circuits such as Adders, full adders, and
Encoders/Decoders.

Sequential Circuits: Knowing the basic components of Sequential Circuits such
as Latches and Flip-Flops and understanding the principle of memory
operation.

Skills Objectives:

1.

Logical Design: The ability to design a complete logical circuit from scratch,
starting from the verbal problem, passing through the truth table, and
reaching the final simplified equation.

Analysis and Interpretation: Possessing the skill of analyzing any given logical
circuit (Logic Diagram) and deriving its Boolean equation and truth table.
Practical Connection: Aims to teach the student how to practically build the
simplified logical circuits on a breadboard using standard integrated circuits
(ICs).

Diagnosis: Aims to develop the skill of using laboratory tools (such as the
voltmeter and logic indicators) to diagnose the operation of digital circuits
and identify faults (Troubleshooting).

. Application to Systems: Aims to learn the skill of connecting the outputs of

digital circuits to external components (such as LED lights and sectional
displays) to create simple control applications.



Engineering Mechanics (Static):
Cognitive Objectives:

1.
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Understanding the concepts of Statics and the basic laws that govern the
equilibrium of bodies.

Recognizing the types of forces acting on rigid bodies and methods of
representing them.

Studying systems of concurrent, non-concurrent, and parallel forces.
Analyzing moments around a point and an axis.

Understanding the conditions for equilibrium in two and three dimensions.
Analyzing reactions at various supports.

Recognizing the applications of Statics in mechanical and engineering fields.

Skills Objectives:

1.
2.
3.

4.
5.

6.

Developing the student's ability to analyze static engineering problems.
Enabling the student to draw Free Body Diagrams.

Equipping the student with the skill of applying equilibrium conditions to
solve practical problems.

Training the student on calculating moments and reactions accurately.
Developing the ability to link theoretical concepts with real-world engineering
applications.

Preparing the student to understand advanced mechanical courses later on.

Electrical Circuits:
Cognitive Objectives:

1.
2.
3.

Using Ohm's Law and other theories.

Analyzing electrical and electronic circuits.

Performing calculations to find currents, voltages, total and consumed power,
and total resistance for any electrical or electronic circuit.

Skills Objectives:

1.

vk wnN

Skills of Measurement and device usage (Measurement & Instrumentation).
Using the Oscilloscope.

Skills of Circuit Construction.

Skills of dealing with electronic components (Component Identification).
Occupational Safety skills (Safety).

Computer 1:
Cognitive Objectives:

1.
2.

Students get introduced to how to turn on and off the computer.
Students are able to perform the operations of saving, copying, pasting, and
cutting.



3.

Equipping students with the ability to save data of all types and how to deal
with it.

Skills Objectives:

1.
2.
3.

The student will be able to turn on and turn off the computer.
The student will be able to recognize the parts of the computer.
The student becomes capable of dealing with desktop icons.

English Language:
Cognitive Objectives:

4.

Recognizing the basic vocabulary related to daily life, such as family, food,
professions, time, and places.

Differentiating between simple sentence structures in the English language
(Subject + Verb + Object).

Knowing the usage of basic tenses such as Present Simple and Past Simple.
Understanding the rules for short questions and short answers (Yes/No
Questions — Wh- Questions).

Recognizing the basic pronouns, adjectives, prepositions, and the most
important simple conjunctions used at the beginner level.

Understanding classroom instructions and distinguishing common classroom
phrases used during the lesson.

Skills Objectives:

4.

Acquiring the skill of correct pronunciation of the basic sounds in the English
language according to the beginner level.

. Forming simple and correct sentences and communicating orally in daily

situations such as self-introduction, requesting information, and shopping.
Developing the reading skill through short texts based on the basic vocabulary
and grammar in the curriculum.

Improving the writing skill through writing short sentences, simple expression
models, and filling out forms and personal information.

Developing the listening skill through short audio clips focusing on daily life
conversations.

Applying new vocabulary and structures in communicative activities inside
the classroom such as Pair Work

Human Rights and Democracy:
Cognitive Objectives:

1.

Defining the student with human rights.



Defining the student with public and private freedoms.

. Defining the student with intellectual, cultural, journalistic, economic, and

social freedoms.
Defining the student with democracy and its concept.

. Defining the student with governmental and non-governmental

organizations.

Conscience Objectives:

1.

w

Learning the specific rights of the human being; what is upon him and what is
for him from rights.

Self-learning.

Learning group participation and contributing to volunteer work.

Enhancing human behavior in observing the rights of others and building
relationships on a personal, national, regional, or international level.



Module Description Template

This module description provides a concise summary of the most important

characteristics of the course and the expected learning outcomes for students to

achieve. It demonstrates whether the student has maximized the benefits of the
available learning opportunities. It should be linked to the program description.

1. Educational Foundation Northern Technical University

2. University College\ Institute Mosul Polytechnic College

3. Academic Program Title gﬂee:::\c;:c;:Lcs Techniques
4. Module Name Electrical Machines

5. Available Attendance Formats Mandatory

6. Course \ Year Module-based

7. Total Credit Hours 4*15 weeks= 60

8. Date of preparing this program 6/12/2025

9. Modules Objectives

1. Provide students with fundamental knowledge about electrical machines.

2. Provide and introduce students to both AC and DC electrical machines.

3. Educate and familiarize students with the components and operation of
electrical machines and transformers.

4. Provide students with comprehensive information about various types of
electrical machine connections.

10.Required Course Outcomes and Teaching, Learning, and Assessment
Methods

A. Cognitive Objectives:

1. Enable students to connect various types of electrical machines.

2. Empower students with the knowledge of electrical transformers'
components and assembly.

3. Enable students to conduct inspections on electrical machines.

4. Empower students to create curves specific to practical experiments.

B. Skill-Based Objectives for the Course:
1. Learn the installation and operation of electrical machines in their various
types.
2. Inspect and test electrical machines.
3. Inspect and test electrical transformers.
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Calculate currents and loads.

Understand different types of loads.

Equip students with the skill to diagnose electrical faults and solve practical
problems in electrical networks.

Supervise occupational safety requirements in the laboratory.

Teaching and Learning Methods:

1.

Theoretical lectures and practical training in laboratories, discussions, and
dialogues

Application of the studied topics in theory on a practical level in various
educational laboratories.

Field visits to power generation, transmission, and distribution stations
throughout the academic year.

Presentation of scientific films during classroom sessions.

Assessment Methods:

1.
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Feedback (Testing students on the previous material), Self-assessment
(Questions are provided to students by the instructor, and students answer
them, while the instructor also provides answers, and students evaluate
themselves based on the instructor's responses).

Daily written tests, and weekly reports on the practical experiments
conducted by the student in the laboratory.

Commitment to assignments, attendance, and obligations.

Monthly and final exams (both theoretical and practical).

Classroom participation through discussions on study topics.

Continuous assessment of practical performance by the student in the
labs.

C. Ethics and Values-Based Objectives:

1.

Prepare specialized personnel for maintenance work on various types of
machines by equipping students with practical skills.

Develop solutions for problems faced by institutions and relevant
departments in the field of electricity.

Prepare specialized personnel for maintenance work on various types of
machines.

Teach students methods of protecting electrical machines.

Foster interaction among students and with the academic material.
Guide students to take care of laboratory equipment and departmental
assets.

Understand how to read the specifications for each electrical machine.



Teaching and Learning Methods:
1.
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Apply the theoretically studied topics at a practical level in educational
laboratories.

Write reports and discuss the results of each experiment.

Surprise tests.

In-class and homework assignments.

Scientific visits to power stations.

Assessment Methods:

1.

Practical examinations based on experiments related to theoretical
subjects.

. Reports on developments in the field of specialization, directing

analytical and inferential questions.

. Oral and practical exams.

D. General and Qualifying Skills (Other Skills Related to Employability and
Personal Development):

1.
2.
3.

4,
5.
6.

Skills in the field of maintenance and repair of electrical appliances.
Field visits to gain experience from others.

Stay informed about the latest developments in the field of specialization
(educational videos).

Self-learning skills and self-reliance.

Practical training at power stations and electrical departments.
Teamwork skills.

Teaching and Learning Methods:

1.
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Provide students with fundamentals through theoretical lectures for
each subject.

Send students for training in power stations and government electrical
departments to gain real-world experience.

Update the curriculum to keep up with developments.

Work in laboratories and workshops.

Questions that encourage critical and analytical thinking.

Execution of projects by students.

Assessment Methods:

1.

2.
3.
4,

Theoretical and practical exams.
Completion of reports and their discussion.
Non-class activities and homework.
Discussion of graduation projects.
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Give computational
examples of
compensatory files.
Lecture, discussion, Commutation and
test feedback, poster DC Machines | influence it

presentation, video

Improving the




and film
presentation,
practical training

process of
resistance
consolidation and
uniformity of
driving force
Electrical -
interstitial
electrodes.

Running parallel DC

generators.

The reasons for
running DC
. . enerators in

Lecture, discussion, garallel

feedback, poster para e’
resentation, video Conditions for
Test P . ’ DC Machines | operating DC

and film .

. generators in
presentation,
ractical training parallel.

P distribution of load
on generators in
parallel and giving
mathematical
examples
DC motors

. . Motor Theory -

Lecture, discussion, Y
Reverse

feedback, poster .

resentation. video Electromotive Force

Test P . ’ DC Machines | Motor voltage
and film :

. equation -

presentation, .

ractical training comparison

P between DC motors
and generators.

Lecture, discussion, Torque -

feedback, poster Production member

resentation, video . torque — drive shaft
test P . DC Machines a

and film torque

presentation, Power distribution

practical training in motors




State stages at the

greatest output
power
General properties
of speed and torque
of successive,
test parallel and vehicle
Lecture, discussion, engines. Speed
feedback, poster . regulation rate
-p . DC Machines & :
presentation, video Computational
and film presentation examples -
comparison of
engines in different
industrial
applications.
Starting the
movement — the
importance of
. . startin the
Lecture, discussion, &
movement Three-
feedback, poster . . o
Test . . DC Machines | point initiator -
presentation, video .
: . Simple starter
and film presentation .
design —
Arithmetic
examples.
Control the speed of
DC motors.
Lecture, discussion, 1- Speed regulation
feedback, poster . by voltage.
test 'p . DC Machines Y ; .
presentation, video 2- Speed regulation
and film presentation by field.
Arithmetic
examples.
Lecture, discussion,
Reverse the
feedback, poster - .
Practical | presentation, video direction of rotation
prese ’ DC Machines | of the machine.
test and film

presentation,
practical training

Ways to
engines.

stop




Dynamic Stop -
Inverter Stop -
Regeneration Stop.

Practical

Lecture, discussion,
feedback, poster
presentation, video

Motor Testing
Stop Test — Sunbun
Test

i AC Machines | Hopkinson test -
test and film i
. decreasing test -
presentation, i )
i . arithmetic
practical training
examples.
Electrical
transformers /
transformer
components  and
. . arts Operatin
Lecture, discussion, P P &
theory (
feedback, poster .
) ) ] Transformer  with
Practical | presentation, video . :
i AC Machines | inner core -
test and film )
. transformer  with
presentation,
ractical training outer core
P Equation of
electromotive force
- vector drawing -
transformer
equivalent circuit).
Open circuit and
cabin test—and how
to calculate the
value of equivalent
. . circuit components
Lecture, discussion, P
— transferred from
feedback, poster
resentation, video the load state —
Test P ’ AC Machines | Phase diagram of

and film
presentation,
practical training

the transformer in
case of pregnancy —
losses — calculation
of efficiency case of
maximum efficiency
- miscellaneous
issues




Lecture, discussion,

Self-transformer -—

feedback, poster Issues.
resentation, video ) Current transformer
Hlas P _ AC Machines
and film - voltage
presentation, transformer -
practical training scientific uses
Lecture, discussion, Three-phase
feedback, poster transformers.
resentation, video . Different ways to
Test P . AC Machines Y .
and film connect triple
presentation, transformers —
practical training problems.
Three-phase
. . induction
Lecture, discussion,
transformers.
feedback, poster
resentation, video Advantages -
test P . ’ AC Machines | Disadvantages -
and film . .
resentation Rotating Magnetic
prese . Field — Theory of
practical training . .
Operation Slip -
Rotor Frequency
Types of engines
. . Squirrel cage
Lecture, discussion, e?] ines 8
feedback, poster 16Ines.
. . . Sliding motors.
Practical | presentation, video . .
. AC Machines | Comparison
test and film
. between them - the
presentation, .
. . composition of each
practical training
type - the uses of
each type.
Startup control
Lecture, discussion, methods.
feedback, poster Operation by Star
Practical | presentation, video . Switch — Delta -
P : AC Machines . .
test and film Operation using by
presentation, connecting the
practical training resistor in the rotor
circuit.
Practical Lecture, discussion, The relationship
test feedback, poster AC Machines | between torque and

presentation, video

power factor.




and film
presentation,
practical training

The relationship
between torque and

slippage.

Torque -
requirement for
maximum starting
torque.

Torque — maximum
torque requirement
g

Induction motor
parabolic circuit —
mathematical
examples.

Practical
test

Lecture, discussion,
feedback, poster
presentation, video
and film presentation

AC Machines

Reverse the
direction of rotation
of three-phase
induction motors.
Methods of
stopping induction
motors — control of
induction  motors
using:

Source voltage -
number of poles -
source frequency -
resistance position
in the rotor circuit -
operation of two
motors
Respectively.

Practical
test

Lecture, discussion,
feedback, poster
presentation, video
and film presentation

AC Machines

Single-phase
induction motors —
types — installation
Theory of operation
- how to obtain an
initial torque - a
detailed
explanation of the
types of induction
motors:




1- Split-phase
induction motor.

2- Induction motor
with wide-starting
capacity.

3- Induction motor
with wide start and
rotation.

4- Shaded pole
induction motor.

5- Alternate motor.
6- General engine.
Reverse the
direction of rotation
for each type.

Synchronous
generators.
Installation -
principles of work -
types of generators

for the rotating
member.
. . Step coefficient —
Lecture, discussion, L
distribution
feedback, poster .
Practical resentation, video coefficient.
prese ’ AC Machines | Equation of the
test and film .
. electromotive force
presentation, .
. . in the case of load
practical training . . .
(resistor - induction
- capacitive) and
draw the phase
diagram for each
Carrying voltage
regulation rate -
miscellaneous
issues.
Lecture, discussion, Comparison of DC
Practical | feedback, poster . and AC generators
.p . AC Machines & )
test presentation, video Reasons for making

and film

a product in




presentation,
practical training

synchronous

generators

Fixed running
generators in
parallel.

Reasons and
conditions for the
operation of
synchronous
generators in
parallel.

Explanation of the
synchronization
process — voltage
regulation rate -
miscellaneous
issues

Test

Lecture, discussion,
feedback, poster
presentation, video
and film presentation

AC Machines

Synchronous
motors

Installation and
principles of work in
synchronous
motors — Starting in
synchronous
motors —
Synchronous motor
in carrying state —
phase scheme in
case of unit power
factor — Advanced
power factor —
Delayed power
factor — calculation
of the value of the
reverse
electromotive force.

Test

Lecture, discussion,
feedback, poster
presentation, video
presentation

AC Machines

Practical uses -
regulation rate.
Scheja Engine -
Installation — Speed
Regulation




General review of
AC motors

12.Infrastructure:
1. Prescribed Textbooks.
2. Primary References (Sources).

Recommended Books and References (Scientific Publications, Reports, etc.
Electronic References, Websites, etc. There is a dedicated laboratory for the
Electrical Machines course.

13.Curriculum Development Plan:

1. Participation in relevant scientific conferences.

2. Additional lectures by guest lecturers from outside the institution

3. Establishing relationships with other universities and corresponding
colleges.

4. Holding extensive meetings between faculty members of all colleges and
institutes of Northern Technical University to develop the curriculum.

5. Discussing the basics of the curriculum with students to identify its
strengths and weaknesses.

6. Two-month summer training program with 300 training hours.
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