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The purpose and tasks of
subject / learning outcomes

The purpose of teaching this subject: The aim of the course is to
teach students the structure and principles of operation of Electrical
mechanics, their selection, operation, analysis of the physical
processes occurring in them, calculation of the energy efficiency of
Electrical mechanics, and formation and development of the design
thinking of Electrical mechanics, teaching them to clearly state their
opinions and conclusions in a well-founded manner, and to develop
the skills to apply them in practice.

The task of the subject is to teach students how to construct
switching circuits for Electrical mechanics and determine their
parameters, calculate and analyze the characteristics of Electrical
mechanics, evaluate various operating modes of Electrical mechanics,
control Electrical mechanics and adjust their speeds; design Electrical
mechanics, and teach them the basic criteria for increasing and
ensuring the efficiency of Electrical mechanics.

Learning outcomes:

1.The student studies the nature of electromechanical phenomena in
nature and technology of Electrical mechanics through the fundamental
concepts of the science of Electrical mechanics.

2.The student studies the structure, operating principle, applications
and characteristics of transformers.

3.The student studies the structure, operating principle, applications
and characteristics of alternating current machines.

4.The student studies the structure, operating principle, applications
and characteristics of direct current machines.

Course content (topics)

I. Main theoretical part (Lecture)

Topic 1. Physical processes occurring in transformers. Magnetic
cores of transformers and the structure of magnetic cores.
Electromagnetic processes occurring in no-load and short-circuit modes
of the transformer.

Topic 2: EYUK and currents in transformer windings. Conversion
of electrical parameters of the secondary winding of a transformer to
the number of windings of the primary winding. Transformer T-shaped
switching schemes and vector diagrams.

Topic 3: Transformatorning tashqi tavsifi. Kuchlanishni rostlash.
Transformator chulg‘amlari ulanish guruhlari. Parallel ulash shartlari.

Topic 4: Parts and diagrams of the stator winding of alternating
current machines. Magnetic motive forces (MMF) and magnetic fields.
Pulsating, elliptical and circular rotating magnetic fields.

Topic 5: Types of asynchronous machines, their structure and
operating principle. Operating modes of an asynchronous machine.

Topic 6: Vector diagrams of an induction machine. Energy




diagram of an induction machine. Electromagnetic (rotating) torque and
mechanical characteristics of an induction machine.

Topic 7: Description of the operation of an induction motor.
Starting an induction motor. Adjusting the rotation frequency of an
induction motor. Induction generator, electromagnetic processes in it
and their characteristics.

Topic 8: Modern series and special types of induction machines.
Induction frequency converter.

Topic 9: Types of synchronous generators, structure and operating
principle of synchronous machines. Types of excitation of synchronous
generators. Armature reaction.

Topic 10: Parallel connection of a synchronous machine to an
electrical network. Synchronization methods. Structure and principle of]
operation of a synchronous motor. Operating characteristics of a
synchronous motor.

Topic 11: DC machine. The structure of DC machines and the
principle of operation as generators. Characteristics of DC generators.

Topic 12: The structure of DC motors and physical processes in
motors. Starting DC motors. Methods of adjusting the speed of DC
motors.

I1. Instructions and recommendations for practical training

The department will develop instructions and recommendations for
organizing practical training. In it, students will further enrich the
knowledge and skills they have acquired on the main lecture topics
through practical problems and cases. It is also recommended to
consolidate students' knowledge based on textbooks and manuals, use
handouts, increase students' knowledge by publishing scientific articles
and theses, solve problems, prepare presentations and visual aids on
topics, use regulatory legal documents, etc.

Recommended practice topics:

1.Determination of the main parameters of a single-phase toroidal
transformer;

2.Determination of the connection group of single- and three-phase
transformer windings. Determination of the parameters of single-phase
toroidal and Scott transformers for short-circuiting and short-circuiting;

3.Determination of the voltage drop of a transformer operating with
a load. Determination of the parameters of autotransformers;

4.Check the conditions for parallel connection of transformers;

5.Starting an asynchronous motor using an additional resistance;

6.Determination of the parameters of a repulsion electric motor;

7.Solving problems related to methods for adjusting the rotation
frequency of an asynchronous motor. Determination of the parameters
of capacitor electric motors;

8.Calculation of the capacitances of the working and starting
capacitors for connecting a three-phase asynchronous motor to a single-
phase network;

9.Construction of the adjustment characteristic of a synchronous
generator. Construction of the external characteristic of a synchronous
generator;

10.Construction of the U-shaped characteristic of a synchronous
generator. Construction of the angular characteristic of a synchronous
generator,;

11.External characteristics of DC generators;

12.Calculation of parameters of multifunctional DC motors
Calculation of mechanical characteristics of an DC motor;




I11. Independent learning and independent work.

Independent learning competence serves to support students'
independent self-development and increase the effectiveness of
professional activities. Students perform independent work on their
mobile devices under the guidance of a teacher in a traditional or
electronic form.

Independent study for the recommended topics:

1.Transformers by operating modes.

2.Types of special transformers.

3.General issues of alternating current machines.

4.Special asynchronous machines.

5.Special synchronous machines.

6.Special DC machines.

7.Calculation of the main parameters of the transformer based on
experimental data.

8.Construction of a characteristic of the transformer in the case of]
sudden and short-circuit operation;

9.Construction of an external and adjusting characteristic of the
transformer;

10.Calculation of the useful efficiency of the transformer
depending on its power;

11.Checking the conditions for parallel connection of transformers;

12.Starting an asynchronous motor using additional resistance;

13.Determination of the operating characteristics of an
asynchronous motor using a circular diagram of currents;

14.Accurate calculation of the mechanical characteristics of an
asynchronous motor;

15.Calculation of the working and starting capacitor capacities for
connecting a three-phase asynchronous motor to a single-phase
network;

16.Construction of the Potye diagram of a synchronous generator;

17.Construction of the adjustment characteristic of a synchronous
generator;

18.Calculation of power losses in DC machines;

19.Switching in DC machines;

20.Determination of the main parameters of an DC motor;

Student assessment

Assessment of student knowledge is based on the mastery of the
teaching material during the semester and final control (tests,
assignments, written and oral work results). During the course of
Electrical Machines, students are evaluated on a 100-point system. Of
these, 50 points are allocated to the current and intermediate results
(60% of the 50 points are current control, independent study and 40%
are intermediate control), and 50 points are allocated to the final control
results. Students whose total score of current and intermediate points is
less than 30 points are not admitted to the final control exam. A student
who scores 30 or more points in the final control is considered to have
mastered the subject.

Requirements for exams

concepts of the subject, be able to correctly reflect the results of the
analysis. The student must have completed the tasks given in the current
and intermediate forms of independent work, assessment. At the same
time, he must have received the necessary points from the current,

subject within the specified time.

The student must have fully mastered the theoretical and practical

intermediate, independent education and final tests in the relevant

A student who has not submitted current control, intermediate




control and independent education tasks, as well as who has scored less
than 30 points on these tasks and types of control, will not be included in
the final type of control.

Also, a student who has missed 25 or more percent of the classroom
hours allocated to the subject without an excuse will be expelled from
this subject, will not be allowed to take the final exam and will be
considered as not having mastered the relevant credits in this subject.

A student who fails the final exam or scores less than 30 points on
this type of exam is considered academically indebted.
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