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ABSTRACT

In this paper, they considered the process of mechanical processing of parts, during which heat release occurs.
High temperatures can lead to reduced tool life, reduced accuracy and processing quality. Therefore, lubricating
and cooling technological means (LCTM) are supplied to the processing zone, which reduces friction forces and
removes the released heat. LCTM used in machining for cooling and lubrication should be cleaned to a greater or
lesser extent depending on the required fluid purity. The fluid temperature must be maintained at a constant level,
if necessary. Otherwise, the accuracy of processing needed (surface cleanliness, dimensional stability) will not be
achieved. Regeneration of LCTM occurs by their circulation through filters. Pumps are used to ensure circulation.
The pumps are driven by electric motors that consume electricity. It is proposed to reduce the costs of LCTM
provision by using cheap, environmentally friendly, safe types of energy in the process of circulation and building
automatic control systems for LCTM circulation. One of the ways to get affordable energy is to use wind turbines.
The article discusses the existing system of LCTM circulation and possible ways of wind energy use in it. The
analysis of existing wind turbines and wind power plants has been carried out. The advantages and disadvantages
of vane, rotary and orthogonal wind turbines are indicated. It is proposed to create a wind power plant that
circulates liquid through filters, which can operate both from a wind engine and from a non-wind engine.
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INTRODUCTION

Hydraulic control systems are one of the means for automation and mechanization of production processes in
mechanical engineering. The energy of a fluid under pressure is used to drive mechanisms and machines, and
automatic control systems for technological processes. But the efficiency of energy carrier production means for
hydraulic systems is not high enough. Reducing the cost of the process, which increases the fluid pressure is
possible by the introduction of cheap, environmentally friendly types of energy in it and the development of
automatic control systems for liquid pressure increase. Modern mechanical engineering is a powerful energy
consumer. Irreplaceable natural resources are mainly used for their production. At the same time, emissions of
heat and fuel combustion products into the atmosphere are high. In this regard, the relevance of power plant use
based on renewable energy sources in technological processes increases. Fuel price increases during transportation.
The construction of power lines is expensive. The wind does not need transportation. The use of wind turbines
should reduce the consumption of fossil fuels. Another comprehension of the essential standards of the GAZ
creation framework and their sway on the work measures in the association were proposed, and contends for the
need to execute ventures in a number of territories, for example, the presentation of new creation, innovative and
strategic cycles, staff preparing, and segment restriction (Kuznetsov et al. 2018). Standards of creation and primary
instruments of usage of a technique for venture and operational administration for machine-building undertakings
are thought of. The technique utilizes the model of the consolidated work process deciding causes and impact
connections between measures at phases of a lifecycle of production of the unpredictable specialized framework
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(Lopota et al. 2017). For the viability evaluation in the system of big business advancement it is convenient to
complete the standard checking of exercises. For that there are should be assessed second records, paces of lists
increment. A standard arrangement is under development portraying paces of development of some lists with
respect to other people. Quantitative files in successions shaped are set up thinking from the need to guarantee the
advancement improvement of an endeavor (Gerashchenkova 2017). The effectiveness of the machine-building
undertaking relies upon the productivity of the executives choices at all levels, which influence the usage of
creation orders, judicious utilization of creation assets (Medvedev & Aksyonov 2020). Until now, the problems of
controlling the operation of a wind turbine have not been studied sufficiently. Therefore, the problems of automatic
control system development for technological processes containing wind turbines are urgent. There is a need to
improve the wind turbine itself. There are systems for LCTM circulation at machine-building enterprises to ensure
the supply of clean lubricating and cooling technological means (LCTM) to metal-working machines (Fardeev et
al. 2015). Let's analyze the possibility of wind turbine introduction into this system.

MATERIALS AND METHODS

Let's consider the system that is used at many machine-building enterprises to ensure the circulation of LCTM and
serves several dozen metal-working machines at the same time. It mainly consists of a system centrifugal pump 1,
a centrifugal filtration pump 2, a standby pump 3, a finishing tank 4, a sludge tank 5, a band filter 6, an overflow
valve 7 and two pipelines. The liquid is supplied through the first pipeline, from the finishing tank to the metal-
working machines and then to the sludge tank. The second pipeline passes the liquid from the sludge tank to the
band filter and then to the finishing tank. There are auxiliary devices: oil removal device, liquid aeration device,
and condensate removal device. The oil removal device consists of a float 8, an oil separating pump 9, an oil
separator 10, an oil container 12 and pipelines. The device for liquid aeration consists of pipelines through which
compressed air is supplied from the pneumatic line. The device for condensate removal consists of pipelines, a
tank 13 for condensate collection and a pump 14. During system operation, contaminated liquid flows from metal-
working machines into a sludge tank. The filtration pump 2 pumps liquid from the sludge tank 5 into the band
filter 6. From the filter 6 the purified liquid flows into the finishing tank 4. From the finishing tank, the liquid is
pumped by the system pump 1 to the metal-working machines (Fardeev et al. 2017; Adib et al. 2018; Sobhani &
Safarianzengir 2020). The pressure with which the fluid is supplied to the machines must be constant. This provides
an overflow valve 7, which drains part of the supply of the system pump 1 into the finishing tank when the pressure
in the pipeline increases above the required one. The power of the filter pump 2 exceeds the power of the system
pump 1 by 10%. Therefore, the liquid is constantly drained through the overflow channel from the finishing tank
4 into the sludge tank 5. When the band filter is regenerated, the filter pump 2 is turned off, and the supply of clean
liquid from the band filter to the finishing tank 4 is stopped. The dimensions of the tank four are chosen so that its
volume is sufficient to provide the machines with liquid during filter regeneration. After the end of the
regeneration, the filter pump 2 is switched on again and the finishing tank is filled with liquid because the power
of the filter pump is 10% higher than the power of the system pump. The contaminated liquid is fed tangentially
to the side surface of the sludge tank and taken out from it at the lowest point. Thus, all the liquid in the tank is in
constant motion. This prevents large masses of dirt from settling in the tank. If the liquid is heavily contaminated,
then such measures are not enough, and the sludge tank is equipped with a scraper conveyor that removes heavy
settling dirt in a dried form. We will not consider the case of substantial contamination of the liquid. Let's consider
the operation of a strip filter. The strip filter consists of a liquid distribution device, an upper chamber, a lower
chamber, a filter cloth, a filter plate, deflection rollers, coilers, a scraper, and a sludge collector. The filter works
as follows. From the sludge tank, the contaminated liquid is fed by the filtration pump to the upper chamber
through the liquid distribution device. This device is a bath with slots in the bottom, fixed in the upper part of the
upper chamber. The liquid flows through a filter cloth from the upper chamber supported by a filter plate into the
lower chamber, and then into the finishing tank. Solids are retained by the filter cloth and form a cake on it. When
liquid enters the upper chamber from the pipeline, the pressure in it drops due to the high throughput of the filter
cloth. The cake formed on this tissue reduces its throughput and the pressure in the upper chamber increases. When
a certain pressure is reached, automatic filter cleaning starts. If the pressure does not rise due to the special structure
of the cake, the filter cleaning operation is triggered by a clock mechanism or a probe to measure the thickness of
the cake. In addition, the start of the filter cleaning process can be done manually.
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The filter cleaning process begins by stopping the filter pump. The liquid stops flowing into the filter. After
emptying the upper chamber, the blowing process begins (compressed air is supplied to the upper chamber). After
the blowing time has elapsed, the winding left-hand winder draws the used filter cloth together with the dried cake
out of the upper chamber. When the filter cloth passes over the deflection roller, the cake is scraped off with a
scraper and dumped into the sludge collector. Sometimes, in order to save money, the filter cloth is used several
times. For this, cake residues on the fabric are removed with a brush roller, and the cleaned filter cloth is fed back
into the filter by the right winder rotation. After cleaning the filter, the filter pump turns on, and the process of
filtering the liquid starts again. If one of the pumps (filtration or system) fails, their operation is performed by the
backup pump. The connection of a backup pump instead of a filtration or a system pump is made using the valves.
The operation of the oil removal device is as follows. There is a float 8 in front of the overflow channel, which
sucks out foreign or dropped oils from the liquid. In this case, in addition to oil, the liquid is also captured. The oil
mixed with the liquid is supplied to the oil separator ten by the oil separator pump 9. The oil is freed from the
liquid in the oil separator and drained into the oil container 12. The liquid is fed from the oil separator into the
sludge tank 5.

During the device operation for aerating the liquid, compressed air is supplied from the pneumatic line to the clean
and sludge tanks. In this case, the liquid is mixed. The stirring process is necessary to preserve the liquid, and
therefore contributes to its prolonged use. When the device for condensate removal is in operation, the condensate
formed in the process of circulation and regeneration is removed from the lower part of the clean and sludge tanks
by opening the valves and blown out of the pipeline by compressed air into the tank 13 for condensate collection.
Condensate is discharged outside by the pump 14 from the tank 13 (upon reaching a certain level). To empty the
tanks, the liquid is directed from the finishing tank not to the metal-working machines, but into a special container.
The change in the direction of fluid movement is carried out using valves. The most powerful, and, therefore, the
largest energy consumers in the considered LCTM circulation system are the system pump 1 and the filtration
pump 2. Reserve pump 3 is not considered, since it is not used generally. Therefore, it makes sense to replace the
pumps 1 and 2 with wind pump units. The pump will be replaced only for a certain period of time. This refers to
the operating time of the windpump units in the mode of liquid circulation provision by the windpump unit and in
the mode of the accumulator discharge. The system pump 1 pumps the purified liquid. Therefore, it can be replaced
from time to time with a mechanically driven wind pump unit with a vane pump. The filtration pump 2 pumps
contaminated liquid, so it can be replaced from time to time with a hydraulically driven wind pump unit with a
centrifugal pump. If the wind speed did not drop below a certain level, then it would be possible to replace the
pumps 1 and 2 with wind pump units. Since the wind speed is constantly changing (sometimes decreasing to zero),
then it is necessary to use automatic Control to connect the pump 1 and 2, or wind pump installation for a particular
time. A machine is called a windpump unit, the engine of which is a wind turbine, and the executive body is a
pump (Jagadevlah & Smith 1975). To facilitate the choice of a wind turbine, we will consider the designs of
existing wind turbines.

RESULTS AND DISCUSSION

A wind turbine is a mechanism that converts the kinetic energy of the wind into mechanical energy of shaft
rotation. The working body of the wind turbine is the wind receiving device. There are the following wind
collectors: rotor, drum, and wind wheel. The rotor is a shaft on which the blades are fixed. The rotor rotation axis
is vertical. The drum differs from the rotor only in the following: its axis of rotation is horizontal. The wind wheel
is a hub on which the blades are fixed at a certain angle to the axis of hub rotation. This angle is called the angle
of attack. The wind turbines in which a rotor is used as a working body are called rotary or carousel. The wind
turbines in which the drum is the functional body are called a drum. The wind turbines with a functioning body in
the form of a wind wheel are called vane. This name is because the blades of a wind wheel are sometimes called
wings. Rotary and drum wind turbines work as follows: the force of wind pressure acts on the blades located on
one side of the drum rotor rotation axis, a torque arises, and the rotation of the wind turbine shaft begins. To
prevent the force of wind pressure on the blades located on the other side of the drum rotor rotation axis, they are
closed with half-cylinders.

If the blades of a rotary wind turbine are concave, then the rotor rotates even without the closing half-cylinders,
since the force of wind pressure on the concave side of the blade is much greater than the pressure force on the
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convex side. Guides can be installed around the rotor in rotary wind turbines. They direct the airflow along regular
to the blade surface at the pressure point. The principles do not require orientation in the wind direction. Wherever
the wind is blowing, it will always hit only one side of the rotor. Thus, the use of concave blades or the installation
of guides makes it possible not to use the downwind orientation system (Bairamov & Mardamshin 2008). The
disadvantage of rotary wind turbines is their slow speed. But the low rate of the rotary wind turbine gives one
advantage: the rotary wind turbine is silent. This advantage allows it to be located in close proximity to residential
and industrial buildings. Drum wind turbines are not widely used in the modern world. Vane-type wind turbines
are widely used now. This is due to the high utilization of wind energy in these wind turbines and the high angular
speed of the wind turbine rotation. The wind energy utilization factor & is the ratio of the power N (Nikitin 1990)

developed by the wind turbine to the wind power N

£ = N

NB
The high angular speed of the wind turbine rotation allows the shaft of the wind turbine to be connected directly
to the shaft of a widespread high-speed generator of electric current. The rotation axis of the propeller-driven wind
turbine is located horizontally, and a system is required that continually changes its position in the horizontal plane
so that the propeller rotation axis is directed along with the wind speed. There are various orientation systems. The
easiest way is to equip the wind turbine head with a stabilizer wing, which works on the principle of a weather
vane. Due to the automatic adjustment of the attack angle of a high-speed vane wind turbine blades, its power is
limited. The same system of automatic adjustment of the blade attack angle reduces the increasing angular velocity
of the propeller at low load. This prevents the wind turbine from breaking. The high utilization rate of wind energy
is the reason for the widespread use of vane wind turbines. But despite the low utilization of wind energy, it makes
sense to manufacture rotary wind turbines. This is due to the following advantages: low tower height, quiet
operation, the possibility of positioning the machine executive bodies on the earth surface due to the vertical axis
of rotation, and the absence of a downwind orientation system. Among other things, these advantages reduce the
cost of the rotary wind turbine, which is of great importance for their industrial production increase. Previously,
rotary vane-type wind turbines were considered, when the blades use the force of wind pressure. There are rotary
wind turbines with blades that use lifting power. In this case, the blades have a wing profile and are parallel to the
axis of rotation. Since the axis of rotation of such wind turbines is located orthogonal to the wind direction, they
are called orthogonal.

CONCLUSIONS

The advantage of orthogonal wind turbines over rotary ones is the increased utilization of wind energy &. But they
also have a drawback. The rotor of an orthogonal wind turbine must first be untwisted, and only after that, the
lifting force applied to its blades will create a torque. A wind power plant (WPP) is a machine designed to convert
wind energy into some other type of energy. Like any machine, a WPP consists of an engine, a transmission and
the machine executive bodies. The WPP engine is a wind turbine at a given time, or another non-wind engine
(usually an internal combustion engine or an electric motor powered by an external electrical network). The
transmission can be mechanical, electric, pneumatic or hydraulic drives. The executive bodies of the wind turbine
can be generators of electric current, pumps, mills, and so on, or a power take-off shaft. The WPP differs from
other machines in that it has two engines of different types. When the wind speed is equal to or higher than the
design speed, the operation of the executive bodies is provided by the wind turbine. If the wind speed is lower than
the design speed, then a non-wind motor acts as the engine of the machine. At the same time, if the wind speed
allows the wind turbine to generate energy, then the wind turbine continues to operate, but the energy generated
by it is stored in various batteries. Accumulators can be hydraulic, pneumohydraulic, electrochemical and so on.
After sufficient energy has been accumulated, the energy from the battery is used instead of the energy generated
by the non-wind motor.

SUMMARY

To connect or disconnect a wind turbine, non-wind motor and battery, a control system is required (Bairamov &
Bairamov 2018). It should operate automatically (Peiffer & Rouche 1969) depending on the wind speed and the
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state of the battery charge. In addition, the control system must regulate the joint operation of an engine and the
executive bodies of the machine (Yoshizawa 1966) under changing operating conditions. To use wind energy in
the LCTM circulation system, it is necessary to create a wind power plant that circulates liquid through filters. In
connection with the wind speed variable, it is also essential to control the operation of the wind turbine and the
entire wind power plant (Fardeev & Abdullina 2016). It is desirable that this Control is automatic.
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