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By the 21st century, the demand for energy is increasing day by day due to the
development of the world community, the consistent development of many industries, and the
increasing population. Therefore, energy shortage is becoming an urgent problem not only in
our region, but also in the whole world.

The decree of the President of the Republic of Uzbekistan "On measures for the further
development of alternative energy sources" is a very important program document adopted in
time to solve the current problem for our region.

Let's look at the sources of energy that exist in the nature of our region: the oceans are far
away, the winds are few, and the heat of the earth is very deep. However, unlike the above, our
country has a lot of sunshine, rivers and canals. Despite the fact that a lot of research has been
done on the use of solar energy, the production of electricity from it is very expensive.

So, it is possible to come to the opinion that the most convenient way to get energy for us
is connected only with rivers and canals. It is known that the most convenient energy for the
population and national economy is electricity. Therefore, it is possible to build dams on our
rivers, build hydroelectric power stations and obtain electricity. However, this idea causes a
number of objections. Firstly, it is very expensive to build dams. Secondly, the negative impact
of hydroelectric power stations on the environment is also very significant. So, without
building a dam, i.e. saving 90% of hydroelectric power plants, creating mini and micro
hydroelectric power plants and getting much cheaper electricity at the expense of it, in our
opinion, is one of the most urgent issues of today.

It is known that due to the climate and geographical location of our republic, there are
many low-pressure, i.e. flat-flowing natural waters compared to high-pressure (rushing) water
streams. In particular, there are many mountain rivers, plain rivers, canals and streams. It is
possible to create the necessary conditions there, install the appropriate devices and use them
to convert water energy into electricity, as a result of which nearby settlements and
organizations can be supplied with electricity. In addition, there are many dams, water mills
and other hydrotechnical structures on the territory of our country, which are almost neglected.
In these places, it is possible to install hydropower devices and obtain several kilowatts of
electricity without excessive expenses. Only with international and republican grants, together
with bank loans, private enterprises, small business representatives, and especially, farms, use
their own funds and initiatives to obtain electricity using ready-made facilities in those places.
it's enough to yell.

Here, the President of our country, Shavkat Mirziyoyev, on December 30, 2016, at a
meeting with the country's leading scientists, emphasized the following points about the need
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for major changes in the development of renewable energy sources in our republic: ".. It is
necessary to cover 32% of the electricity produced in our country at the expense of the
hydroelectric plant. In this regard, practical work with the People's Republic of China has been
started and a preliminary agreement has been reached. If we work in this field, we can get
environmentally friendly and cheap energy."

To date, many scientists and engineers of the world have researched the issues of
development, preparation and improvement of their efficiency of micro-hydroelectric power
plants, and significant progress has been made.

The analysis of the studied scientific and technical literature (scientific literature,
dissertations, patents, articles) shows that today the issues of development and use of micro-
hydroelectric power plants operating in low-pressure water streams are well mastered all over
the world, using various types of charkhpalak. Many scientific problems related to the
construction of operating micro hydropower plants and their efficiency improvement have
been solved. However, the cost, complexity of construction, low efficiency, and defects in the
principle of operation of the micro-hydroelectric power plants developed as a result of the
above foreign research are not suitable for the conditions of Uzbekistan. Taking this into
account, there is a great need to develop low-cost, high-efficiency, energy-efficient micro
hydropower plants and their generators for low-pressure water flows in our republic.

Currently, all micro-hydroelectric power stations operating in low-pressure water flow
use reducers, multi-stage gears, belt or chain transmissions as a multiplier to increase the speed
of revolutions of the output shaft. Because the number of revolutions of the working blades
does not exceed 50-100 rpm. Generators need at least 2000 rpm for normal operation. This
means increasing the rotation speed of the working parts by at least 20-30 times. To achieve it,
it is necessary to use at least 2-3 speed manual transmissions. As the steps increase, the
efficiency of the device decreases many times. The use of a multiplier in the design of a micro-
hydroelectric power station will certainly lead to a decrease in its efficiency and an increase in
material capacity.

The authors of the article have developed several efficient designs of micro-hydroelectric
power stations, and their technical novelty is protected by patents. These constructions are
intended for use in low-pressure, natural flowing waters, and the working bodies of some of
them are partially submerged in water, and some of them are completely submerged. As
working bodies, wheels in the form of ship's screws and in the form of a spinning wheel were
used. Due to their improvement, the efficiency of the hydrounit has increased.

One of them, we will focus on the construction of the micro hydroelectric power station,
where the blades of the water jet are changed at a certain angle relative to the radius.

This hydro aggregate is stationary and is intended for use in many flowing waters of our
country. Its working body consists of the most popular Vitruvian wheel, 1.e. the wheel.
Charkhpalak is mounted on fixed frames. In running water with a low speed (V<I m/s), the
efficiency of these wheels is much lower. Therefore, the charxpalak has been improved
somewhat. That is, the blades were set at a certain angle to the radial direction. Also, the
bottom and sides (tores) of the wings were covered and made to look like a container for water.
Such a construction allows full use of the potential energy of water. It is known that the
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potential energy of the flow of water with a low speed is much more than the kinetic energy.
The flow of water fills the holes in the tank and moves down with it. Since the rotation speed
of the micro HPP device operating in low-pressure water flows is small, a reducer and a belt
transmission with several steps were used in order to increase the number of revolutions of the
shaft connected to the generator. If generators with a low number of revolutions are used in the
constructions of microHP, there is no need to use a multiplier by itself.

Therefore, in order to efficiently and widely use alternative energy sources, creating
efficient constructions of micro-hydroelectric power plants and developing low-cycle
generators for them is a reasonable solution to one of the current issues.
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