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ABSTRACT 

Due to the great power of the wind, the generation of electricity using ecologically clean technology is of great 

importance at present. Pictures taken from space show that the air ocean of the territory of the independent 

commonwealth states is constantly affected by the wind. Using it as an energy source, the idea of creating various 

wind power plants is appropriate. For this purpose, it is necessary to select suitable locations for wind use and collect 

relevant data for their description. For wind power plants, it will not be necessary to build new railways, extract fuel 

and transport it, etc. 

KEYWORDS 

Wind energy, future engineering, physics, solar energy. 

INTRODUCTION

Windmills were first mentioned in the 12th century. 

These mills gradually spread to all countries of the 

world. Initially, they were built in groups. Such mills 

were later improved. 

If, instead of wind mills existing in the Russian 

Federation at the beginning of our century, large 

energy aggregates of this density are installed, the 

energy produced by them will be 8 times more than the 

current energy supply standard of the most developed 

country with a population of 500 million. 'would have 

been enough to provide. 
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It is acceptable to develop wind energy, first of all, 

where there is constant wind. For example, in our 

Republic, it is possible to place wind power plants near 

the cities of Yaipan and Bekobad in the Fergana region 

of Uzbekistan, etc. 

The experience of Denmark in the production of 

electricity using wind energy is particularly 

noteworthy. In 1990 alone, 4 billion kilowatt-hours of 

electricity was produced in this country at the expense 

of wind power plants. 

Currently, even countries that have sufficient organic 

fuel resources at their disposal and have large reserves 

of power plants (United States of America, Great 

Britain, Japan, Canada, Germany, Norway, Sweden, 

etc.) to develop wind energy consider it appropriate to 

allocate more funds. Because the technology of wind 

power plants is environmentally friendly, economically 

useful and takes up little space. 

There are 20,000 wind turbines operating in Southern 

California, USA. The electricity produced by them is 

almost equal to the electricity produced by 2 nuclear 

power plants. The future of wind farms is bright. 

Currently, the cost of 1 kilowatt hour of energy 

produced in wind power plants has been reduced by 

0.07 dollars in the United States of America (USA). 

Installation of wind power plants in places with a wind 

speed of 20 kilometers per hour gives good results. In 

such cases, the cost of 1 kilowatt hour of electricity 

does not exceed $0.05. 

Wind energy is inexhaustible. Therefore, today it is a 

part of world energy, and its importance will 

undoubtedly grow in the future. 

 

 

There is a simple riddle that we all learned from 

childhood: "Doors open without arms and legs." If you 

ask the little girl what it is, she will immediately say the 

wind. In fact, as a result of heat, cold and other effects, 
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we call the manifestation of air movement at different 

speeds and conditions with this general name. You 

know well that the wind can be strong and weak, 

pleasant and unpleasant, harmful and destructive. 

They are also named differently according to their 

characteristics: wind, hurricane, storm are 

characteristic of poetic speech, means light, peaceful 

wind. Sabo is a gentle breeze that blows only in the 

morning. A hurricane is a very strong wind, which does 

more harm than good: sometimes it not only breaks 

trees, but also uproots them, and blows off the roofs 

of buildings. There are also types of storms that bring 

great destruction. And the second one is the 

unpleasant type of bitter cold on frosty days, which 

makes your whole body stiff, and brings cold like a 

camel through the eye of a needle. 

Indeed, the wind is an unbridled force, a huge source 

of natural energy. This resource is constantly updated 

from time to time, so it is inexhaustible. Mechanical, 

electrical, and thermal energy can be generated from 

it. The operation of windmills built in many countries in 

ancient times is based on mechanical energy. 

Advances in science and technology have made it 

possible to obtain electricity from wind power. 

Although the work in this regard was started in the last 

century, the world is paying more attention to the 

construction of wind power plants. Wind power is 

currently being produced in 55 countries. In this regard, 

the work carried out in European countries is 

particularly noteworthy. The use of wind energy has 

already become an important branch of the energy 

industry. Among the CIS countries, measures are being 

taken to increase the production of electricity from 

wind power in the Republic of Belarus. 

It should be said that even if the production of wind 

electricity is low-cost, ecologically safe, and has bright 

prospects, it is absolutely impossible to meet the 

demand and needs with the energy obtained only in 

this way. This source of alternative energy allows to 

produce additional electricity and thermal energy.  

Because there is not always wind. In addition, the wind 

speed in many places does not meet the requirements. 

For this reason, experts suggest using wind power 

plants in turn with other alternative plants. 

A certain level of research is being conducted in our 

country on the use of wind energy among alternative 

energy sources. Wind power equipment created by 

some representatives of our talented youth can be a 

proof of this opinion. 

So, it would not be bad if small wind power plants were 

installed in the places where the wind blows a lot, even 

if only as an experiment, to see how effective they are. 

If such equipment passes the test successfully, it can 

become a reserve energy source and serve to save 

electricity produced in the traditional way. 

Wind energy and methods of its transformation. In 

many developed countries, due to the energy crisis, 

targeted programs for the development of non-

traditional energy resources, in particular wind energy, 

have been adopted and are being implemented. Wind 

is a random, uncontrollable natural process caused by 

the influence of the sun and the earth's rotation. As a 

source of energy, the characteristic of wind is primarily 

its non-constant nature, which is mainly determined by 

the large variability of speed. This causes a change in 

the kinetic energy of the wind flow within relatively 

small intervals of time.  

In different regions, the direction and strength of the 

wind varies depending on the height above the earth's 

surface. For example, in the northern hemisphere, the 

average speed is 7-9 m/s in places close to the earth's 

surface (10...50 m). A wind speed exceeding 25-30 m/s 

can cause serious damage to the national economy, so 
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it is effective to convert wind energy into mechanical 

or electrical energy when the wind speed is 3-25 m/s. 

 

The energy of the cross-sectional air flow F is equal to: 

𝐸 =
𝑚𝑣2

2
         (1) 

F through υ the mass per second of the air flowing at the speed m is equal to the following: 

𝑚 = 𝑝 ∙ 𝐹 ∙ 𝑣    (2) 

in that case 

𝐸 =
𝑝∙𝑣3∙𝐹

2
  (3) 

 

where p is the density of air, under normal conditions (t=15 0C, 760 millimeter of mercury) it is equal to 1.23 kg/m3. 

Thus, wind energy changes proportionally to the cube of its speed. A windmill can only convert a certain amount of 

energy into useful work, which is estimated by the coefficient of wind energy utilization. Modern wind turbines (SHD) 

convert no more than 45-48% of their kinetic energy into mechanical energy through the wind during normal 

operation. 

For the ideal case according to the theory of I.E. Zhukovsky 

𝜀 =
𝐸𝑆ℎ.𝑑

𝐸
             𝜀 = 0,593 (4) 

 
that is, a part of the full energy flow received by the wind wheel is converted into mechanical energy by the wind 

engine. 

 At t0=15 0С and r=1.3 kPa in a cross-sectional flow of 1 m2, the specific power (energy per second) is: 

 

Wind speed, m/s 4 6 8 10 14 18 22 

Flow capacity, kW/m2 0,04 0,13 0,31 0,61 1,67 3,6 6,25 

 

The work per second or power generated by a windmill is determined by the following formula: 

𝐸 =
𝑝∙𝑣3∙𝐹∙𝜀

2
  (5) 

Wind energy devices. Both air flow and any moving body have kinetic energy. This kinetic energy is converted into 

mechanical energy using a windmill or other working body. 
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According to the function of wind turbines, mechanical 

energy can be converted into electrical, thermal, 

mechanical, and compressed air energy using 

executive mechanisms (generators, compressors, 

electrolyzes, etc.). Different types of wind engines can 

be used to convert the kinetic energy of air flow into 

mechanical energy. For example, "Whisper", "Acro-

Cruft" type wind energy devices are used to convert 

the kinetic energy of air flow into electrical energy. 

The main mechanism that converts wind energy into 

electricity is a wind turbine. It has more details than 

other turbines. The wind rotates the blades attached 

to the bushing and they rotate together. Thus, the 

blades and bushing together form the rotor. There are 

also contacts that rotate and stop the blades of the 

turbine. The generator rotates and produces 

electricity. The generator, controller and other devices 

are placed in a box behind the wings. The anemometer 

detects the wind speed and transmits this information 

to the controller. 

When the wind speed reaches 15-23 km/h, the wind 

turbine starts rotating, when the speed increases to 

100 km/h, they stop automatically to protect the 

mechanism from damage. Some models of wind 

turbines rotate at a constant speed regardless of wind 

strength. The speed of some new models turns with 

the wind. Some newer models change speed with wind 

speed, making them more efficient. 

Wind turbines usually have 2 or 3 blades. Small turbines 

produce up to 100 kW of electricity. They can be used 

with photovoltaic panels. The blades of such a "house 

wind generator" have a size of 2-8 m and are placed at 

a height of about 40 m, and it can provide electricity to 

a small enterprise. 

From large wind turbines, turbines from 750 kW to 2 

MW are common, and they are also placed in wind 

power plants. 

Large-capacity megawatt turbines have large 

dimensions, and their new models are capable of 

producing electricity from 2 to 5 MW. They are usually 

placed in the water close to the shore so that they can 

be turned by strong sea winds. Such wind turbines are 

currently used in Great Britain, Germany, Denmark and 

other countries. 
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