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     ABSTRACT an Wind resource assessment can assess wind energy potential 

globally, by country or region, or for a specific area. The potential of wind 

resources in our region has been studied in detail, precautions and possibilities of 

wind power plants that produce electricity from low-speed wind have been studied. 

Current wind power plants that work even at low wind speeds have been analyzed 

and comments on their achievements and existing shortcomings have been made. 

Also, the article recommends some projects on the design of wind power devices 

operating at low wind speed. The characteristics of devices operating at low wind 

speed were studied through the conducted experiment. 

Key words: Wind power, wind, potential, power, small turbines , towers, dry 

turbines, blade length, pole location, analysis of wind power plants that generate 

electricity from low-speed wind. 

We know that even low-power turbines are usually designed for relatively 

high wind speeds, usually 10-15 m/ s. At the low wind speeds typical of many 

inland areas in Central Asia, commercially available wind power systems do not 

generate significant power. This prevents them from being used or causes them to 

be very inefficiently powered in areas with lower wind speeds. At lower turbine 

and generator wind speeds, more power can be produced than commercial turbines. 

http://web-journal.ru/


 

  

http://web-journal.ru/                                                                           Часть-24_ Том-1_ Июль-2024 

  

ЛУЧШИЕ ИНТЕЛЛЕКТУАЛЬНЫЕ  ИССЛЕДОВАНИЯ 

269 

ISSN: 

3030-3680 

This allows wind energy to be used in remote areas of Central Asia and around the 

world where wind speeds are low. This includes remote meteorological telemetry 

stations, radio receivers, power for rural homes and schools, as well as applications 

requiring non-sparking power sources, such as oil production, refining, fueling and 

transportation sites, and power near military posts. Researches and experiments 

with significant results in the design of turbine systems with low wind speed are the 

most important today. For this we need to focus on smaller turbines in the range of 

less than 1 kW as the available wind power is significantly lower at low wind 

speeds. For wind sites near sea level the atmospheric pressure is about 1.18 kg/m3 

and decreases with height. . The coefficient of performance is related to the design 

of the turbine and has a theoretical upper limit of 0.593, called the Betz limit. Most 

10 kW wind turbines have speeds between 8 and 12 m/s. The coefficient of 

performance of small commercial turbines is usually between 0.25 and 0.45 based 

on manufacturers' rated capacities, speeds, and diameters . The power of the turbine 

is directly proportional to the swept area , so it is proportional to the square of the 

length of the blade. The factor that has the greatest effect on turbine output is wind 

speed. 

      From the turbine cutting speed to the rated speed, the power of the turbine is 

proportional to the cube of the wind speed. This means that a 10 m/s wind produces 

eight times more force than a 5 m/s wind. Therefore, many turbines have very high 

wind speeds: this is also the easiest way to achieve high power production. A 

practical experiment was carried out on the heat of wind power devices operating at 

the speed of 

Small turbines have a limited variety of designs due to cost and performance 

constraints. The most common design is the variable speed, horizontal axis, fixed 

pitch blade, direct drive permanent magnet machine with stall control. will be, so 

the blades are heavily pitched and optimized to produce power at rated speed. This 

http://web-journal.ru/


 

  

http://web-journal.ru/                                                                           Часть-24_ Том-1_ Июль-2024 

  

ЛУЧШИЕ ИНТЕЛЛЕКТУАЛЬНЫЕ  ИССЛЕДОВАНИЯ 

270 

ISSN: 

3030-3680 

results in poorer performance at low speeds than a turbine with active pitch control 

. The maximum speed of the turbine is determined by the wind speed and the 

applied load. A power controller is usually required to prevent over-speeding of the 

turbine and over-charging of the batteries. This power controller may also include a 

power matching circuit that allows for optimized power extraction from the wind 

turbine at different wind speeds . Turbine overspeed is prevented by applying a low 

resistance load to the generator, increasing the load torque on the turbine, slowing 

down the blades and resulting in an aerodynamic stall. 

Wind and Low Wind Speed Normalized Probability of Wind Power from the Test 

Site At very low wind speeds, the turbine produces too little torque to overcome 

friction. When the wind speed is sufficient to keep the turbine spinning, the power 

output is roughly proportional to the cube of the wind speed. This corresponds to 

the nominal speed . Above this speed, power output levels decrease, and stall-

regulated turbines actually decrease as wind speed increases. Finally, at even higher 

wind speeds, fur speed, the turbine is turned off to prevent damage to the machine. 

The stress on the turbine is related to the wind load , which causes the blade to 

bend in the direction of the wind, centrifugal forces, pull the blades radially 

outward, and various paints. Dynamic stresses. Centrifugal forces are proportional 

to blade weight, blade length , and the square of the turbine speed, limiting the 

maximum speed of the turbine. Assuming similar materials and blade design, a 

larger and heavier blade will need to rotate at a lower speed than a smaller blade to 

achieve the same level of tension. The maximum speed of the turbine becomes one 

of the limiting factors in the wind turbine, which requires a very robust design or an 

active speed control system. Stall control systems are mechanically simple to 

implement and are therefore common in small turbine systems. In order to improve 

the production of electricity, the wind turbine requires a radical reconstruction. For 

a given wind speed, it remains to change the area of the turbine and optimize the 
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performance coefficient . However, this increases the load on the turbine and 

causes the rotation speed to slow down. the electricity production from the 

generator is proportional to the square of the rotation speed, so it can be useful to 

adjust the pitch angle to maximize TRS and thereby increase the speed of the 

generator. For low wind speeds, both the turbine hub and the generator will need 

re-optimization for larger blades to achieve an acceptable level of power 

production. 

       Wind energy. Humanity has been using wind energy long before water power 

and steam engines. In England, Germany, France, Denmark, Holland, the USA and 

other countries, wind energy has been used on a very large scale in industry and 

agriculture. Current work on the use of wind energy consists in the creation of 

individual wind power generators and their energy is connected to the existing 

power grids and used as the main grid. Wind is the movement of air masses as a 

result of changes in pressure due to the intensity of sunlight. The conversion of 

mechanical energy generated by air flow into electrical energy is carried out with 

the help of wind power plants. A combination of several wind turbines makes up a 

wind power plant. The circulation of air mass around the earth's atmosphere has 

been evaluated differently by experts. The annual theoretical reserve of wind is 100 

times more than all the energy reserves on earth and is 3300 x 1012 kWh. But only 

10-12% of this energy can be used. For example, in 1987, all wind turbines on 

earth produced 10 x 1012 kWh of energy, that is, about 0.3% of the annual reserve 

was used. Economically, it is advisable to use wind generators if the wind speed at 

the site is not less than 5 m/s. Wind power generators are 2-4 times more expensive 

than conventional generators. But in some regions where wind energy is constant, it 

is an important source of energy. Most wind generators operate using wind speeds 

above 3-4 m/s. Wind generators get maximum power using wind blowing at a 

speed of 8-25 m/s. Usually, the maximum operating speed of wind generators is 25-
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30 m/s. Wind energy is an environmentally clean source of energy . But for wind 

power plants, very large areas are needed (wind energy devices should be located 

far from each other and the distance between them should be 6-18 times the 

diameter of the impeller). For example, the impeller D = 100 m 5-7 km2 area is 

needed for a wind power plant. For a full-scale wind power plant, an area of tens of 

km2 is needed. Another disadvantage is that the working wheel produces noise and 

vibrates the air, which interferes with TV and radio broadcasts. Germany ranks first 

in the use of wind energy. The production of wind energy in this country is 

increasing by 500-1500 MW per year , currently the amount of energy produced 

has exceeded 2 million kWh. Wind generators are devices that convert the kinetic 

energy of the wind into electrical energy. There are two types of wind generators: 

industrial and home. Wind generators for industry are built by the state or large 

energy corporations. The energy of these devices is collected in one place, and as a 

result, wind power plants are created. Its main difference is that it does not require 

raw materials for its operation and does not produce any waste. One of its main 

requirements is high annual average wind speed . Every industrial power plant has 

a transmission system, a telecommunications system that provides information 

about the operation of the wind generator, and a lightning protection system. The 

capacity of modern wind generators reaches 6 MW ( 6000 kW). Types of wind 

generator. There are two main types of wind turbines: vertical and horizontal axis 

of rotation. Vertical axis turbines work in low-speed winds, so they are less 

efficient. Therefore, vertical axis turbines are rarely used. Mostly they are installed 

for home. The use of wind turbines for the home is developing rapidly. Typically, 

for a small house , around 1 kW of electricity can be obtained from wind energy 

blowing at a speed of 9 m/s. Currently, 1-3 kW/h wind turbines are installed and 

used in the regions of our country by Dialog LLC. 
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     It should be remembered that the wind flow received by the wind wheel is 

determined by the diameter of the wind wheel, the number of blades in it is not 

important. Currently, there are wind turbines with an impeller diameter of 1.0 +64 
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m. Most wind generators operate with wind speeds above 3-4 m/s. Wind generators 

achieve maximum power with wind speeds of 8-25 m/s. Usually, the maximum 

operating speed of wind generators is 25-30 m/s. Wind energy is an 

environmentally friendly energy source. But for wind power plants, very large 

areas are needed (wind energy devices should be located far from each other and 

the distance between them should be equal to 6-18 times the diameter of the 

impeller). For example, the impeller Z )= 100m 5-7 km2 area is needed for a wind 

power plant. And for a full-scale wind power plant, tens of km2 are needed. 

Another disadvantage is that the working wheel makes noise and vibrates the air, 

which interferes with TV and radio broadcasts. Economically, if the wind speed at 

the site is less than 5 m/s, it is reasonable to use wind generators. Wind power 

generators are 2-4 times more expensive than conventional generators. But in some 

regions where wind energy is constantly abundant, it is considered an important 

source of energy. Usually, wind energy is determined by the effect of a certain area 

perpendicular to the wind, i.e. 

N( candle current) =Q< V*F. 

Here: q - air density (in relation to temperature and atmospheric pressure) , kg /m3; 

V - speed of air flow, m/s; 

F - area surface, m2. 

The amount of energy transmitted by a wind energy device is fundamentally 

different from the amount of energy generated by air flow. Because part of the 

energy of the air flow is wasted in the blades of the wind wheel, reducers and 

generators. The amount of wasted energy is accounted for by the coefficient of 

wind energy utilization. The outlook for wind energy production is promising and 

has huge potential for the future. Wind power generation has grown in popularity 

over the years as an alternative and renewable source of energy. Several factors 
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have contributed to this growth, including technological advancements, policy 

support, and increasing demand for sustainable energy. One of the main advantages 

of wind energy is its ability to generate electricity without emitting any greenhouse 

gases or harmful pollutants. This makes it an environmentally friendly energy 

source that can significantly contribute to reducing global carbon emissions and 

mitigating climate change. In addition, wind energy is abundant, renewable and 

widespread, making it a reliable and sustainable source of energy. makes the 

source. Unlike fossil fuels, which are limited and can cause environmental damage, 

wind energy is constantly replenished with solar energy and can be used without 

significant impact on the natural environment. Another advantage of wind energy is 

its economic efficiency. Advances in wind turbine technology have dramatically 

reduced the cost of generating wind energy, making it more competitive with 

traditional sources of electricity. In addition, government support, tax breaks and 

subsidies have helped reduce the overall cost of wind energy, making it an 

attractive investment for small and large energy projects. 
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