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Summary

The main goal of the dissertation is to "Optimize the parameters of electric motor-generator devices
for aviation turbine engines"is to design and manufacture of alternative versions of electric motor-
generator equipment used in aircraft turbine engines, which will be distinguished by improved

characteristics, in particular high reliability, small mass, lower cost and more.



In order to improve the quality of aircraft technical data, the world aviation industry has developed
the concept of "fully electrified aircraft", the implementation of which is related to the reduction of
mechanical losses in air turbine engines (or their complete elimination) spent in the first case In the
case of power generators and, in the second case, electric jets (starter-generator) or air junction
system knots (air turbine and related gear transmissions) that come into operation with the power
transmitted from the rotor of the air turbine engines. It should be noted that the capacities
generated by generators are steadily increasing to meet the increased demand for the latest types
of aircraft power supplies. So for example, if the power of the CFM-56 generators installed on the
first generation Boeing 737 Original and Boeing 737 Classic generators output power was 40 kW, the
power of the generators on the next generation Boeing 737 (Next Generation) increased to 90 kW,
and the Boeing 777 —300ER with turbofan engines General Electric GE90-115B (510 kN) have two

generators and each has a capacity of 250 kW.

In view of the above, in order to further improve the technical and operational characteristics of
aircraft air turbine engines, it is advisable to integrate the start-up system and generator equipment
into the engine fan and compressor units (rotors and their respective housings) without ensuring
high energy efficiency. Such a constructive decision lays the foundation for the realization of the

creation of a hybrid air turbine engine, which is very important both economically and ecologically.

As a motor-generator device is often used constant current collector motors with excitation of
constant magnets. In this case the nozzle in which the electrodes are placed is the rotor while the
permanent magnets are placed in the stator. These engines have a high activity coefficient and can
also be used for servomotors. Their disadvantage is the presence of a mousse-collector node which
wears out during operation and requires ongoing engine repair, which significantly worsens the
reliability. There are also DC non-contact valve motors in which this defect is eliminated by replacing
the mousse-collector node where their function is performed by transistor or thyristor inverters. In
this case the nut windings are placed in the stator while the rotor consists of one or more permanent
magnets. It is also known as a variable current synchronous motor with permanent magnets whose

construction is slightly different from that of a DC non-contact valve motor.

Considering the above, the given work discusses the contactless motor-generator of three- or multi-

phase alternating current of high-performance (high technical performance) classic performance.



Due to the fact that permanent magnets play an important role in obtaining high performance
characteristics of both DC and AC motor-generator devices, therefore in this doctoral dissertation
much attention is paid to the comparative analysis of existing permanent magnets. Ned-Fe-B,
Samarium-Cobalt Sm-Co) is also made from non-metallic elements of rare earth metals, in particular
with new technologies developed on the basis of cobalt nanomaterial (chemical precipitation
method and hot pressing method with kick wave). As it is known, permanent magnets made of rare
earth metal alloys are mainly produced in China and on which market prices are experiencing sharp
fluctuations. Therefore, it is very important today in the world's leading scientific circles to obtain
permanent magnets that have characteristics close to existing magnets but do not contain (or
contain in small quantities) rare earth elements. As the first research showed, the samples of
permanent magnets developed by Georgian scientists using nanotechnologies are also made of rare
earth metal-free elements. Therefore, this issue is very urgent and requires appropriate efforts to
make a specific experimental engine-generator device and to practice a sample of permanent
magnets without rare earth metal-containing metal elements. For example, in cheap and high
temperature applications above 250 ° C where Ned-Fe-B magnets cannot be used. Therefore, this
issue is very urgent and requires appropriate efforts to make a specific experimental engine-
generator device and to practice a sample of permanent magnets without rare earth metal-

containing metal elements.

The process of optimal design of an electric motor-generator device consists of two stages. In the
first stage, a multi-criteria task is discussed, which allows us to choose the best option we want from
the many types of existing motor-generators. In the second stage, relatively modern methods of
programming are used, namely the method of geometric programming. The use of geometric
programming makes it possible to find the global optimal option and design the motor-generator by

minimizing the masses of the electro technical materials.

High-quality generalized values are used in geometric programming, namely quality indicators of
functionally limiting function of many variables. These quality indicators allow us to disseminate the

available information on similar generators of different capacities.



Through the purpose of limiting function, it became possible to create a mathematical model of the
engine-generator after the experimental style was used to plan the experiment, regression analysis

and existing methods of mathematical statistics.

Limiting functions in the paper, such as magnetic and electrical losses, power and efficiency
coefficient, overlap temperatures of individual details, conductors and conductors, etc. It is
represented by the numbers of the separated character - the so-called with quality indicators. Their
use allows us to disseminate information on different types of power generators. Such an approach
greatly simplifies the search for the optimal option at the initial stage of design, allowing us to easily
select a new landmark and consequently new search required intervals for variable values. Optimal
design is carried out using Mat Lab methods, which allows to distribute the accumulated theoretical

material motor-generators of similar different power.

The solution of the solution parameters of the engine-generator model, single-phase, two-phase and

three-phase, etc. was carried out by means of a universal experimental stand. In the case of modes.

The dissertation allows to significantly simplify the preliminary stages of design to create the optimal

version of the electric motor-generator.
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