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Yuliya MALOHULKO, KaterinaPOVSTIANKO, MaksimZATKHEI
Vinnytsia National Technical Uniersity

RESEARCH OF THE WIND POWER PLANTS GENERATION WITH ENERGY STORAGE SYSTEMS

In this work, the problem of integration of such elements of the electric power network as: industrial energy storage asdlylir
wind generators is inestigated. The sharmcrease in the sharef this type of electricity creates a number of issues that need to be resolved,
first of all, the stochastic nature of the work. Solving this problem is relevant not only from the point of view of eliimintite phenomenon
of uneven energy generation usig a wind turbine, since wind is a variable source of energy, but also increasing the indicators of the
interaction of the wind flow with the generator blades, i.e. increasing the permeability of the wind. Tidblem was noticed dring the
study of the peration of modern wind systems, especially the period of operation during direct stgrtand in the presence of low wind
speed, and therefore the efficiency is minimal. In this case, the use of energy stgstgms is the best dipn for integration, as itallows not
only to store energy, but also to increase the level of reliability of electricity supply.

The work includes an overview of several variations of the location of wind power plants and energggetsystems: local,
distributed, centralized The use @ one or another option depends on the size and load of the direct network. In addition, two models of
energy storage were investigated in the work: storage in the rear part of the installation andagfe in the front pat of the installation.The
study showed that using the option when the storage systems are located in the front part of the installation increases the weitiet o
nacelle, which is a negative factor, but installing it in the rear par next to it increases the level of lossewhich isan equally significant
factor. In general, the installation of storage systems will complicate the immediate work, and also increase the costyimw iof the future
perspective, the solution to #se issues is fullwsgtified. Having solvedhe techndogical questions that gradually arise, the process of
generating energy based on wind turbines and its synchronized storage will satisfy other important questions.

Keywords wind power plants, energgtorage systems, badties.
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IrynaFINYK

Vinnytsia National Technical University
FEATURES OF THE USE OF HEAT PUMPS IN THE HEATING SYST EMS OF PRIVAT E HOUSES

In the paper, it is investigated that economics is the main advantage of thermal pumps. The financial costs during thegheatin
season are almost three times lower than natural gas. You do not need any permissiomsrect. The opeation of heat pump units is
absolutely safe and environmentally friendly. Since ancient times, heat pump units have been used as alternative heaénts.sgatch
systems are reliable, have a long term of operation and are the most enviemtatly friendly. Heatpump units are seen as a new step
toward the development of more efficient and safer systems. The main heating of the house with the help of a heat punas significant
advantages over the operation of gas boilers. Enesgying technologies fo private buiding, slowly but confidently remove traditional
types of heating. The only thing that keeps the widespread introduction of installations is the need for a significant iniigstment of
money. Most producers have long beenrking on cheagr tecmology, so the prospects of using heat pumps in the heat supply systems of
private houses are rather optimistic. The number of sales is expected to increase-b§%Goo0n. It has been established that in contrast to
the boiler, theconvector and oher type of heater the heat pump unit does not produce heat. It transfers heat from one environment to
another. For example, the heat pump installation of airater is set for cooling of air outside of buildings and heating of water in BoilThis
results in ova 100% efficiency. The heat pump consumes electricity and generates heat. The ratio of these indicators characterizes its
productivity. But the real efficiency of the heat pump can vary considerably. The lower the inlet temperatodettze higher tte outlet
temperature, the lower the efficiency. According to expert estimates, it is possible to predict that more than 70% of thernrgly doe
heating systems and hot water supply in developed countries as of 2023 will be produced bpuraa units tha use dfferent types of low
potential heating sources.

Keywordsheat pump, energy resources, heat pump unit, heat source, condenser, compressor.
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PUSH-PULL VOLTAGE BUFFER DEVICES ON BIPOLAR TRANSISTORS

The article proposesinear pushpull buffer devices on bipolar transistors. A highly linear pughll voltage buffer device with
parametric zero shift compensation is considered. A variant of the construction of a highly linear-puitvoltage buffer device on bipolar
transistors with a minimum value of the input current is proposed. The purpose of the work is to minimize the additive @frthe buffer
device by significantly reducing the input current. Analytical relations are given that allow estimating the additiveresfahe zero shift. The
schematic diagram of a twestroke buffer device with an internal zershift compensation geerator is also considered. It is noted that the
technological spread of transistor parameters will not allow to significantly reduce thisoe. To eliminate this shortcoming, the authors
proposed a method based on the introduction of a tstwoke output pwer amplifier into the circuit. Such a voltage buffer consists of two
parts: a buffer element and a power amplifier. It is noted that thead capacity of the buffer element is not high, so the use of a power
amplifier allows you to significantly increasg#, and, accordingly, to increase the current supplied by the output bus of the device to the load.
It is shown that the proposed scheméthe buffer device has a low level of input current (at the level of no more than 20nA). It is also noted
that the presence of a power amplifier allows maintaining the balance between the input and output potentials of the circuit and agsuri
high linearity of the transfer characteristic, regardless of possible changes in the output current in the specified rangepibposed to
implement the input stage of the buffer element on compound Shikla transistors, which ensures a significant reductiorzefdhshift to the
level of 20nA. The presence of a power amplifier guarantees high linearity of the transmissionacheristic in the output current range of°
5mA.

Key words: performance, analedigital conversion, structural and informational redundaty, bitby-bit sequential balancing
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THERMOSTABLE REFERENCE CURRENT AND VOLTAGE SOURCES FOR HIGH -LINEAR ANALOGUE -CODE-
ANALOGUE SYSTEM

DC sources and refemee voltage sources are widely usedvarious electronic devices: analeg-digital and digital-to-analog
converters, DC amplifiers, samp#nd-hold devices, stabilized voltage sources, and others. At the same time, the accuracy and temperature
characteristics of the latter largely dependrothe same characteristics of direct current and voltage sources, which are subject to stringent
requirements. There are quite a lot of different approaches to the construction of reference voltage and current soungiésaivith thermal
compensation. Thenost famous of them with the use of thermally compensated zener diodes operating in reverse breakdown mode.
However, devices based on them have a high power consumption and low efficiency and a high level of daisis, @ifficult to implement
tempeature drift compensation due to a wide spread of temperature characteristics. Thealted bandgap circuits are also widely used
transistor reference voltage sources, the value of the reference voltage of whichtesndeed by the band gap of the seaainductor. The
most famous of them are Vidlar's bandgaps and Brokau's bandgaps. The specificity of all bandgap circuits is the rigid hthegutput
voltage to the band gap of the semiconductor. The article prooar alternative approach to the catruction of direct current and voltage
sources, which consists in the use of circuits of qwade direct current sources. A new approach to the construction of thermally stable
reference current sources based on bipotaansistors using the band gap vage of a semiconductor and current mirrors is proposed. The
principles of operation of the circuits are described and the possibility of achieving thermal compensation is proved. @omuuatelling of
the static characteistics of the proposed reference ent sources, in particular, the temperature drift of the currents, has been carried out.
A new approach to the construction of thermally stable reference voltage sources based on bipolar transistors with the theenddlly
stable reference current gemators is proposed. Analytical expressions are obtained that descaperation of circuits of reference voltage
sources according to the proposed approach. A method for increasing the loading capacity of thesencefestiage sources is proposed

Keywos: signal conversion, weight redundancy, reference voltage, thermal stability, compensation, reference current generator
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IMPROVEMENT OF TECHNOLOGY OF SEMI -FINISHED PRODUCTS
FOR PIZZA WITH HIGH CONTENT OF DIETARY FI BERS

The article presents the technology of sefimished products from yeast dough for @ia with high content of dietary fiber. The
expediency of using biologically active raw materials in the developed technology is substantiated. It is establishetiehsse of apple
pomace powder in the composition of sefimiished products for pizza mor¢han 15% by weight of flour is impractical, as it significantly
reduces the sensory quality of products. The use of apple pomace powder allows to increase tw cbtietary fiber in the composition of
semifinished products from yeast dough for pizzyy 9.7% compared to the control, which allows to meet the daily requirement for them at
22.9%. The chemical composition of pizza seémished products using appl@omace powder in some respects improved compared to
control: the content of B vitamins ine@ased by 58.33%, the amount of vitamin PP increased by 63.64%, the amount of manganese increased
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by 26.32%. The chemical composition of pizza with tomatoes and shersing apple pomace powder in some respects improved compared to
control: the content of B vitamins increased by 160%, the amount of vitamin PP increased by 60%, the amount of manganese increased by
4.53%. Satisfaction of daily requirement in dietarybfr at consumption of 100 g of the developed pizza increases from 4.0 to 23,7%, in
potassium- from 3,71 to 9,63%, vitamin B% from 2,94 to 7,65%, vitamin B2 from 4.0 to 8.0% compared to control. A comprehensive
indicator of the quality of semfinishedpizza products using apple pomace powder, which is 2.6 units, which is 22.9%, exceedmtia c
value (0.5 units). The social effect of the introduction of the developed $shed product from yeast dough for pizza with high dietary
fiber content isto expand the range of meals for adults and children with high content of essential nusjemproved consumer properties,
which will help protect the health of the population. environment. Developed culinary products can be recommended foramuiritthe
daily diets of people working in heavy industry, living in environmentally contaminatgdas and all segments of the population.

Keywords: nutritional value, serffinished pizza, food technology, yeast dough, apple pomace, dietary fiber.
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SYNTHESIS AND STRUCTURAL CHARACTERIZATION
OF ZNO NANOPARTICLES

In the present work, zinc oxide (ZnO) nanoparticles were synthesized by direct precipitation adeith aqueous
solution using zinc acetate dihydrate and sodium hydroxide as precursors. The molar ratio ®ftdnOH was 1:2. The
obtained precipitated compound was treated at different temperatures. The crystal phase and structural parameters of each
prepared ZnO samplesich as interplanar spacing;rystallite size, dislocation density, micro strain were determined bye
diffraction (XRD) analysis for different crystallographic planes. Other crystallite parameters such as lattice constants, uni
cell volume, ZgO bond éngth, crystallinity of synthesized ZnO samples also were calculated from the XRD data. The XRD
patterns show the successfully synthetized ZnO phase with wurtzite hexagonal structure and average crystallite sizes of 24.6
nm, 25.6 nm an®8.1 nmforthesa®di AO OEAO AOEAA AO Oiii OAIi PAOAOOOA xEOEIT 060
AA1 AET AGEITT j3¢oqh AOEAA AO itK# AT A AAI AET AOAA AO xttK# E
structural parameters of thesynthesized ZnO namparticles are in good agreement with the standard reported data (JCPDS
36-1451). The effect of heat treatment on the structural parameters of synthesized ZnO nanoparticles was examined and it
indicates that increasing the thermal deconogition temperatureimproves the quality of crystalline material. The XRD data
show that the synthesized S3 sample was free of impurities and characterized by lattice constar8282B h=5&210B h
unit cell volume \=47.703B3, bond length ZpO=19789B AT A  Aitp) 9BHOTVheé ledtilts are of practical value for
simple synthesis of highly dispersed forms of ZnO and its possible application in textile finishing.

Keywords: ZnO, nanoparticles, precipitation, structure, XRD.
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Introduction

ZnO nanoparticles are semiconductor materialschvtiave been widespread used due to theigque
physical and chemical properties, such as surface effect, quantum size effect and macroscopic quantum effect [1].

The application of ZnO nanoparticles to textile has attracted extensive attentions duadeatitages of
ZnO nanoparticles, such asVishielding, antibacterial activity, biocompatible, biodegradable and biosafety for
environmental applications.

Emerging studies on functionalized cotton fibers modified with ZnO nanoparticles expanded the use of
cotton fabrics for various applications,cbuas conductive [2], magnetic [3], photocatalytic [4], antimicrobial [5, 6],
super hydrophobic [7] and fire retardant [8, 9] textiles.
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Several in situ or ex situ approaches have been introduced for the indorpofatanoparticles into textile
fibers, n which the nanoparticles are synthesized in the presence of the fibers (in situ) or beforehand (ex situ) and
then applied to the fibers [10].

Several ZnO synthesis routes have been described in the literatiredifférent morphologies and
excellent chaacteristics, including chemical precipitation [11], solvothermal [12]; gl processing [13], thermal
decomposition [14], microwave irradiation [15], chemical bath deposition [16], dip coating [17], spin d&&ling
electrical deposition [17], and hyathermal processing [19]. Among these methods, chemical precipitation provides
a practical way for low cost and largeale production, which does not need expensive raw materials and is
expected to realize indutlization.

During the synthesis of nanatiales, it should be taken into account that the growth and the morphology
of naneZnO are strongly affected by precursors concentration, pH of synthesis mixture, synthesis temperature,
reaction time and heat atgnent.

In a number of recent works, whiatonsider the preparation of ZnO nanoforms, various temperature
ranges of precursors decomposition are indicated. Typicallytdowperature synthesis methods are more time
consuming. In [20] described the syntlseZnO nanoparticles with an average cryis¢abkize of 16 nm by direct
precipitation method at room temperature during 4 hrs
and Suyatma [21] compared the structure and morphology of ZnO nan@sagigithesized at three levels of
temperatn es ( 6 0AC, 80AC and 100AC) without or with calcina
ZnO nanoparticles by wusing heating at 80AC fohmowed wi
As already stated [22, 23], calcir@ti also influences the structure of the sample formed in terms of morphology. It
was shown that the nanopowder agglomerated to form larger particle sizes at the calcination temperature higher than
500AC. onn the aratad of tsubsequent crystallizatiaag well as the properties of the obtained ZnO
nanoparticles, depend not only on the conditions of synthesis, but also on the nature of the salt from the solution of
which precipitation amsd cdumd &ldo w& t[ 2 4B]a rimldsaeriblegg h a t t he
crystallite size and particle size as well as pH of the reactions and subsegueot®ntial values are mainly
depending on the type of Zirecursor (zinc chloride and zinc acetate) usechénmork of Bekele and Berhanu [25]

ZnO nangarticles were synthesized from zinc acetate dehydrate, zinc sulphate heptahydrate and zinc nitrate
hexahydrate as precursors with sodium hydroxide and polyvinyl alcohol at the same temperatures of synthesis,
dying and calcinati on arespegtifelyCThe XRD 0edulls showel thdtah@ Ay@thesized
nanoparticles have wurtzite hexagonal structure with the average particle sizarof 42nm, 30nm from zinc

nitrate hexahydrate and polyvinyl alcohobncentration, zinc acetate and sodium rbyidle, zinc sulphate
heptahydrate and sodium hydroxide samples respectively.

In modern conditions, it is economically viable to develop technologies that can reduce the cost of
chemical materials and energy resms. Thus, it is of interest to study anpie method for the synthesis of ZnO
nanoparticles with good crystallinity at low temperatures.

The purpose of present workis the synthesis and characterization of ZnO nanopatrticles that are suitable
for textile finishing. A simple precipitation method waised to prepare the ZnO nanopatrticles in agueous solution at
low temperature in a short time. The influence of the synthesis conditions, namely, the thermal decomposition
temperature, on the structural paramete#rnaneZnO was studied using the-pdy dffraction analysis.

Materials and methods

Zinc acetate (Zn(CECOO)L 2,8) and sodium hydroxide (NaOH) were of analytical grade and used in
this work as precursors without further purification.

ZnO nanoparticles are synthetized by direct precipitation thmed in aqueous solutianThe molar ratio of
Zn**to OH was 1:2 Alkali solution added drop wise ingaltsolution under vigorous stirring, which resulted in the
formation of a white suspension. The reaction wds| owed t o pr oc e e dcomplete gloAGF f or 2
nanoparticles. The resulting suspensiaas separated by centrifugatidrhe obtained white precipitate was washed
three times in distilled water and two times in ethanol to remove any impuoitiggssible absorbed ions.
Subsequentlythe washed precipitate was divided into three parts, labeled S1, S2 and S3 samples. Then S1 sample
was dried at room temperature without heat treatment,
without calcination, S3 sample was dried a#®0 f ol | owed by <calcination at 300AC

The crystal phase and structural parameters of the synthesized ZnO nanoparticles were determined by
powder Xray diffraction (Bruker D8 ADVANCE, Germany, CyKadiation). The peaks of the-pay diffraction
patterns were compared with the standard available data for the confirmation of the structure.

The processing of experimental results was carried out using Origin 2021b and Excel 2019 software.

Results anddiscussion
X-ray diffraction (XRD) is a simple and effective method for studying crystalline substances. The electrons
of crystal atoms are responsible for the scattering -ody$ entering the crystal. The intensity of the diffraction
scattering maxima isletermined by the density of electrons in the atoms of those crystal planes from which
scattering occurs. Analysis the profiles of diffraction peaks makes it possible to determine the distance between the
crystal planes, the degree of their filling wittois, the dimensions of the unit cell, and to get a complete picture of
the crystal structure.
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The powder XRD patterns of the ZnO samples S1, S2 and S3 synthesized at different decomposition
temperatures are shown in Fig. 1.
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Fig. 1. XRD patterns of synhesized ZnO samples

The appearance of diffraction peaks (Fig. 1) corresponding to the reflection from (100), (002), (101), (102),
(110), (103), (200), (112) and (201) crystal planes is consistent with the standard XRD peaks of bulk ZnO reported
in JCPDS Joint Committee on Powder Diffraction Standards) card numbet43@ and indicates the formation of
ZnO with hexagonal wurtzite structure.

Shifts of the diffraction peaks positions are very small and quite consistent with that of JCPDS data (Table
1). Itis obvious that the width and intensity of the diffraction peaks changed with increasing thermal decomposition
temperature of precipitate. The peak broadening of the diffraction pattern is mainly due to four factors: microstrains
(deformations of the latte), faulting (extended defects), crystalline domain size and domain size distribution [20].
If we assume that the analyzgde ZnO samples are free of strains and faulting, the peak broadening is only due to
the crystalline domain size. Thus, definite kge@roadening in the XRD patterns indicates that small nanocrystals
are present in the synthesized ZnO samples. The reduction in peaks width in XRD patterns with an increase in the
decomposition temperature indicates an increase in the crystallites lsizeb3erved sharper diffraction peaks of
the S3 sample, due to the increase in intensity, indicate the enhancement ZnO patrticles crystallinity with increasing
decomposition temperature. Further the synthesized S3 sample was free of impurities as nualapdéics
associated with any other phase or impurity were observed apart from the characteristic peaks of ZnO.

The crystallite sizes of synthesized ZnO sampl es

formula(1) [26]:
K/

bcos q
where D is the crystallite size&Ki s Scherr er 6 sis theoXray waveldngth((@15488 nn),is the
Bragg diffraction angle, ané is the full width at half maximum (FWHM) of the diffraction peak. For the
calculation we fitted the diffraction peaks with Gauss function. The crystallite size is assumethé¢osize of a
coherently diffracting domain and it is not necessarily the same as particle size.

The dislocation densitylj, which represents the number of defects in the sampleg/iedeas the length of
dislocation lines per unit volume of the crysaald was calculated from the crystallite siBg sing the relation (2):

1
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Micro strain is defined as the root mean square of variations in the lattice parameters across the sample.
The micro strain itself depends on the norniform lattice distortions, faulting, dislocations, antiphase domain
boundaries, and grain surface relaxation. The micro strain valuer(synthesized ZnO samples was calculated
from XRD data using the formula (3):
b

: (©)
dtang
Interplanar spacingdfx), which is the perpendicular distance between two successive crystallographic
planes formed by the individual clin a lattice structure, was calculated for different obserukl)l [flanes from
the Braggds equation (4):
n/ =2d.,sinq 4

e=

where nis the diffraction ordern(= 1).

All the calculated parameters for different crystallographic planes @i sgnthesized ZnO sample in
comparison with standard data (JCPDS1361) as well as the variation of the FWHM of various diffraction peaks
are summarized in Table 1.

Table 1
Structural parameters of synthesized ZnO samples from XRD data for correspondm(hkl) planes
Interplanar spacing, ; ;
2d (deg pdhkl( ip) 9 Crystallite Dlslocgtlon Micro
(hkI) FWHM . density, .
No. planes Standard . Standard | (degree) size, Dw aj $o| Stan
(JCPDS | Synthesized (JCPDS | Synthesizeg (nm) 5 Ul £
36-1451) 36-1451) (nm)
S1
1 100 31.770 | 31.740 | 2.8143 | 2.8169 | 0.28998| 28.165 1.261 4.451
2 002 34.422 | 34.389 | 2.6033 | 2.6057 | 0.24153| 34.048 0.863 3.406
3 101 36.253 | 36.226 | 2.4759 | 2.4777 | 0.30124| 27.439 1.328 4.018
4 102 47539 | 47506 | 1.9111 | 1.9124 | 0.33595| 25.549 1.532 3.331
5 110 56.603 | 56.562 | 1.6247 | 1.6258 | 0.37665| 23.685 1.783 3.055
6 103 62.864 | 62.821 | 14771 | 1.4780 | 0.39651| 23.215 1.856 2.833
7 200 66.378 | 66.354 | 14071 | 1.4076 | 0.43248| 21.703 2.123 2.886
8 112 67.961 | 67.914 | 1.3782 | 1.3790 | 0.46316, 20.450 2.391 3.001
9 201 69.100 | 69.045 1.3582 | 1.3592 | 0.56812 16.784 3.550 3.604
S2
1 100 31.770 | 31.742 | 2.8143 | 2.8168 | 0.27552| 29.643 1.138 4.228
2 002 34422 | 34.392 | 2.6033 | 2.6056 | 0.22833| 36.016 0.771 3.219
3 101 36.253 | 36.230 | 24759 | 2.4774 | 0.29195| 28.312 1.248 3.894
4 102 47539 | 47.510 19111 | 1.9122 | 0.32735| 26.220 1.455 3.245
5 110 56.603 | 56.565 | 1.6247 | 1.6257 | 0.36274| 24.593 1.653 2.942
6 103 62.864 | 62.823 | 14771 | 1.4780 | 0.42453| 21.683 2.127 3.033
7 200 66.378 | 66.354 | 14071 | 1.4076 | 0.44090| 21.288 2.207 2.942
8 112 67.961 | 67.923 | 1.3782 | 1.3789 | 0.43231| 21.910 2.083 2.801
9 201 69.100 | 69.056 | 1.3582 | 1.3590 | 0.46151| 20.662 2.342 2.927
S3
1 100 31770 | 31.751 | 2.8143 | 2.8160 | 0.26181| 31.196 1.028 4.017
2 002 34.422 | 34.399 | 2.6033 | 2.6050 | 0.22699| 36.230 0.762 3.200
3 101 36.253 | 36.232 | 24759 | 2.4773 | 0.27377| 30.192 1.097 3.651
4 102 47539 | 47524 | 1.9111 | 1.9117 | 0.31088| 27.611 1.312 3.081
5 110 56.603 | 56.575 | 1.6247 | 1.6255 | 0.34447| 25.899 1.491 2.793
6 103 62.864 | 62.843 | 14771 | 1.4776 | 0.37364| 24.639 1.647 2.669
7 200 66.378 | 66.354 | 14071 | 1.4076 | 0.3M98 | 30.280 1.091 2.069
8 112 67.961 | 67.932 | 1.3782 | 1.3787 | 0.39906| 23.736 1.775 2.585
9 201 69.100 | 69.070 | 1.3582 | 1.3588 | 0.40643| 23.464 1.816 2.577

It was established that the calculated sizes of crystallites of all synthesized ZnO samples are irsittee nano
range (Table 1). Depending on the decomposition temperature of precipitate, the average crystallite size changes in
the series S¥ S2< S3 and amounts to 24.560, 25.592 and 28ri39respectively.

An analysis of the obtained values of the interplatistance dnw) for various observedkl) planes (Table
1) shows that for all studied ZnO samples, the calculated and standard valkeditéér insignificantly. The slight
difference may be due to the presence of deformation in the crystals.

It wasfound that the dislocation density of synthesized ZnO samples is very low (Table 1). The change in
the values of this index for different crystallographic planes is associated with the anisotropy of crystal growth. The
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lowest values of the dislocation ddty, as well as micro strain of the crystal lattice, are observed for sample S3,
which indicates the formation of a good quality crystalline material.

To evaluate the quality of the obtained nanocrystalline materials, it is also necessary to determine the
crystal lattice parameters of the ZnO samples.

The wurtzite structure of ZnO (Fig. 2) can be considered to be composed of two interpenetrating hexagonal
close packed (HCP) sublattices of?Zeation and & anion displaced relative to each other alongdtionc by
lengthu.

Fig. 2. Hexagonal structure of wurtzite ZnO:
@) projection perpendicular to direction c; b) i projection along direction c.

As seen in Fig. 2, in the crystal lattice of ZnO, layers of zinc ions alternate along the dicegtibiayers
of oxygen ions. Each Zhcation is surrounded by four?CGanions located at the vertices of a tetrahedron (similarly,
each anionic site is surrounded by a tetrahedral environment of four cationic sites).

The lattice parameters in the ZnO hexagjairucture were estimated using the equation (5), which relates
the interplanar spacinglq) to the lattice constangs c and the Miller indices$, k, I:

1 _4&n°+k* 4k O I2 -
d?, 39 a 9 o
The volume of the wurtzite unit cell (V) is expressed as (6):
Ve
—\aC).
> (39
The Zri O bond length (L) is calculated by (7):

a® 3 o e1 a8’ §. &
)5 B S g "
3 g - C g - L
where uis the positional parameter in the wurtzite structure and is a measure of the amount by which each atom is
displaced with respect to timext along the-axis.
The crystallinity of the synthesized ZnO samples was determined according to XRD data from the ratio of
the crystalline regions area to the total area of amorphous and crystalline regions.

The calculated lattice parameters of synittexs ZnO samples in comparison with standard unit cell data
(JCPDS 361451), average crystallite sizes and crystallinity are summarized in Table 2.

V= (6)

Table2
General crystallite parameters of synthesized ZnO samples calculated from the XRD data
Average Lattice constant .
g Unit cell -
Sample crys_,talllte volume Bonq length | Crystallinity
size, a( i) c(i]clali ( Znio  ( (%)
D (nm)
Standard (JCPDS 38451) i 3.250 | 5.207 | 1.6020 | 47.630 i i
S1 24.560 3.253 | 5.211| 1.6022 | 47.749 1.9796 85.85
Synthesized S2 25.592 3.253 | 5.211| 1.6022 | 47.743 1.9795 84.24
S3 28.139 3.252 | 5.210| 1.6023 | 47.703 1.9789 93.02
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The calculated lattice parameters of the synthesized ZnO samples (Table 2) are in good agreement with the
standard reported data (JCPDS13%1). The obseed deviations in the values of the lattice constants can be
caused by a slight change in the peaks position due to the defect. The lattice carsaf&?j ,c=5.210f and
the unit cell volume \&47.703; 2 closest to the standard correspond to den§8. The calculated Z® bond
length in the unit cell of sample S3is1.9989 The crystallinity of the synthes:c
85.85 and 84.24% for samples S1 and S2 to 93.02% for sample S3 after calcination.

The results of the presentudy show that the formation of a pure ZnO phase in a wurtzite hexagonal
structure with high quality of crystalline material and average crystallite size mih28n be obtained from zinc

acetate and sodium hydroxide as precursors at a synthesis tengeratur 7 0 AC, a drying temper at
calcination temperature of 300AC.
Conclusions

The ZnO nanoparticles were synthesized successfully by direct precipitation method under different
conditions. The ZnO phase formation was confirmed by XRD amaly$ie XRD results show that the ZnO
nanoparticles were formed in a wurtzite hexagonal structure with average crystallite size i0224.8m. The
calculated structural parameters of the synthesized ZnO nanoparticles are in good agreement withattle stand
reported data (JCPDS 38151). The study of influence of the precipitate treatment temperature on the structure of
crystalline material shows that calcination at 300AC (
from impurities with a crystallinity of 93%. The results confirm the high quality of the synthesized ZnO
nanoparticles, which make them suitable for possible application in textile finishing.
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ITERATIVE ALGORITHMS FOR SOLVING A PLANE PROBLEM  FOR AN ENVIRONMENT WITH
SIGNIFICANT MANIFESTATION OF INTERNAL FRICTION

The purpose of reseeh is to develop an algorithm for solving of a flat nonéar problem of mechanics of discrete environment,
which laws of deformation of take into account the effect of the internal fricti@escribed the explanation of the iterative algorithm for the
numerical solution of the plane physically nonlinear boundavglue problems of mechanics of discrete environment. Feature of the problem
is the consideration of the effect of internal Coulomb friction on the deformation of the environm@fiten solving theproblem in
displacements for finite simplex elements, thentinuity conditions are always satisfied at the nodes and at the faces of the element. Solving
the system of canonical linear equations of the displacement method ensures the fulfillment of tildegm conditions in each node of the
discrete computatbnal domain. Therefore, the calculation procedure is organized in such a way that the obtained solutions also comply with
the laws of deformation of the material. Known iterative methods of varialdtiffness, initial stresses or initial deformations, whidiffer
only in the method of obtaining solutions, can be used for this purp@be. analysis showed that the most effective method for solving the
formulated physically nonlinear problem is theaviable stiffness, on the basis of which the iterative aijom was developedDescribed in
the article iterative algorithm for solving of a flat boundary value problems of mechanics of a discrete environment allowake into
account the influence onhie process of deformation internal friction. It can also hbmsed to solve problems in the mechanics of solid
deformable body with a most influence of internal friction, therr@tasticity problems, etc.

Keywords: iterative algorithm, discrete environmennternal friction.
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RESULTS OF EXPERIMENTAL RES EARCH OF THE MAIN COMPONENTS
OF AUTOMATED INSTRUMENT SYSTEM STABILIZATION

This article presents the methodology and results of scientists conducted by the Department of Automation anDésdructive
4A00ET C B3UOOGAIT O j13.+Qq +#0)08 VEG® O ODH HIADERU 0ATAA OGB4 3+# | Q2 AGPAOET AT OAT  (
stabilizer of light armored vehicles (LAV). The purpose of experimental research is to measure on each of the motors of the taabiliza
system (SS) EDM20M, EDM02, EDM20 @led | ACTeA@dm AT Az A1 AAOOT I AAEAT E:A ). TeStiyioAenghdsi OOAT OO |
AAAT OAET ¢ O GEvhen Wet@drdddutlab gart 6f 4 agtomated instrument system for measuring mechanical quantities
and stabilization and in @ autonomous workplace for testing engines. When testing as part of the SSiwithding of the braked EDM20M
(EDMO02, EDM20) voltages were supplied from the amplifier of the engine control unit (ECU) level 27V. The feed time wegdirdms due
totheOOA 1 £ OAAET i 11 CEAAI OEI A OAl AU | tHe2r@pifiér bf th® éndine Gdatedl uAit SintultaBe®Bly A E OA OE O
with the supply of this voltage, oscillography was performed: the voltage applied to the motor windings (to use ahésnpter as a
reference) and the output voltage of the current sensorcfUof the ECU arplifier, which informs about the current in the winding. The
current values were recalculated only for the maximumdvalues. The toscillogram (increasing exponehtdetermined the time constant
of the exponent, which corresponds to the electragnetictime constant of the motor (excluding errors introduced by the inductances of the
ECU chokes and power supply). When tested according to the autonomous scheme, BHe &bl Auacizthe engine was carried out
according to the method, which is similar to the test method in the SS with the following differences: the voltage in tbe winding
(hereinafter Wbw) was applied at 2.4 V for ~ 25 ms; in the scheme of automsrtests of engines the source of tension of a direct currenrt BS
ouh OEA OxXxEOAE o6xuvuvwt! @0"h OAAET i1 1 CEAAI 28#E8 Of | AAedOtke OEA %$ -
motor winding. According to the results of experimentkie following main technical characteristics are established. Electromagnetic time
constants are: 0.7 msfor EDM20M; 0.7 msfor EDM02; 0.85 msfor EDM20. Electromechanical time constants are: 20 nfier EDM20M;
24 ms- for EDM02; 26 msfor EDM20Q

Keywords: arm stabilizer, light armored vehicles, engine, stabilization systems
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A NEW APPROACH TO CREATING A HIGHLY STABLE RANGE MICROWAVE GENERATOR

A range microwave generator is considered. A frequency multiplier is installed in the PLL loop of the generator. There is no
frequency dvider in the generator. It has increased stability due to low output phase noise. The proposed device can be used in
telecommunications and radio equipment. The microwave generator consists of an autogenerator, three multipliers, a banitipastio
low-pass filters, a reference frequency unit, a harmonic generator, and a control unit. Auxiliary units of the genenadwo adders, a key
and two controllers. The first multiplier together with the bandpass filter works as a stroboscopic transducersélgend- as a quadrator,
the third with a low-pass filter- as a phase detector. The inputs of the stroboscopic cdrveeceive two voltages from the harmonic
generator. The frequencies of the first voltage harmonics are close. Voltages have the fetmrbfpulses and are enriched with harmonics.
After the signal at the output of the first lovpass filter, the firstcontroller opens the key, switches the reference frequency node and through
the second controller closes the PLL loop. The control uni se¢ reference frequencies and changes the frequency of the autogenerator. The
main nodes of the PLL loop are theirth multiplier with the second lowpass filter. Autetuning of the generator begins with the appearance
of the control signal from the quathtor. The signal appears after the strobe conversion frequency at the output of the bandpass filter
coincides with he center frequency. The frequency instability of the range generator decreases. It is approaching the instability of the
reference frequeny. The stability of the reference frequencies determines the relative frequency error of the range of the microwave
generator. The maximum frequency depends on the parameters and dynamic properties of the autogenerator, stroboscopic &arsilic
harmonic generator. A higkguality harmonic generator will provide a low level of phase noise. The structural scheme ofmibeowave
generator is offered and its work is explained. The analysis of the mathematical model of the microwave generator is pekfditee
formulas of interrelation of voltages of knots with initial oscillation of the generator are received. Computeukitions have confirmed that
the output frequency can be stabilized in the generator.

Keywords: band generator, microwave generator, fremncy instability, phase noise, harmonic generator, frequency multiplier,
multiplier, filter, PLL, reference frequency
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Mykhailo BURBELO, DenysLEBED, OleksandiLESHCHENKO
Vinnytsia National Technical University

OPTIMIZATION OF CHARGE / DISCHARGE TIME OF ACTIVE FILTER
CAPACITORS DURING VOLTAGE FLUCTUATIONS

A voltage regulator on capacitors has been developed for the control cirofiid parallel active filter based on dtheory with a
block of sliding averaging awent in the current control circuit i_d. It contains a delay unit, a digital lepass filter of the first order FIR or
IIR (depending on the variant of the considered sofe and the unit "sgn”, which stabilizes the output signal. The voltage controluiiran
the capacitor can be implemented entirely in digital signal processing and used instead of the analog PID controller, whigfch more
effective if you need to ag the circuit to the load mode. Most analog filters suffer from phase distortionewtsignals at different
frequencies are delayed by different amounts. Although it is still present in digital IIR filters. FIR filters are usualignée as a "linear
phase", which means that the filter has no phase distortion. Phase distortions occertahe fact that signals of different frequencies are
delayed differently when crossing the filter. For IIR filters, it is necessary to enter an additional factor thategulate the group delay,
during which the filter will delay the signal of a ceain frequency. If you do the same for the FIR filter, you will see a straight horizontal line,
which means that all signals are delayed by the same amount, which is goddnadlh provide better signal quality. The unit "sgn" does not
affect the process ahaintaining the voltage on the capacitors and the speed of transients, its role is to enhance the compensatory capacity
of the voltage regulator by filtering the digital gjinal. The selected filter, by automatically stabilizing the voltage on the capagiavides a
stable charge / discharge process of the capacitor and a high level of compensation of higher harmonics without signifaditiorzal
generation of active powein the network. When used in the context of regahe analog systems, the digitdiilter sometimes has a
problematic delay (inputoutput time difference) due to analo¢p-digital and digital-to-analog conversion and smoothing. It is shown that
by optimizing the charge / discharge time of the capacitor of the power active filter it isspibble to achieve the minimum duration of the
transient process with he minimum value®f harmonic distortions.

Keywords: electric network, higher harmonics, reactive power, active power filter, voltage regulator, delay unit, digieal fil
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CREATION OF SENSORY PROFILES OF RIESLING WINES FROM EUROPE, AMERICA AND OCEANIA AND
THEIR COMPARATIVE C HARACTERISTICS

Effective work at the winery is possible only if the final result is taken into account. Riesling wines have a differemiptegtc
profile depending on the country of diNation, zone, climate and weather conditions. High temperatureffeat the high concentration of
TDN in the berry, more moderate forms herbal, fruit and mineral descriptors. Of course, work at the winery is also impdrasitwork
presents the result®f the research of seven Riesling wines from different countriehefworld: France, Italy, Germany, Austria, Ukraine,
New Zealand and Australia. All wines are from the same harvest year and are made using similar technology. Looking at dilée pos
difference in grape clones, terroir and yeast, the author understarfasdiscrepancy in descriptors, but the main criteria for wine quality are
objective indicators. The most important indicators of the quality of wines are balance and aftertaste, the whalgerof descriptors and
indicators of taste, in the end, should amer two questions how good is the balance and long aftertaste. The higher the score, the higher the
quality of the product. The analysis carried out by the author shows that the Rieslimgs produced in New Zealand, Austria and Germany
received the higest indicators of balance and aftertaste. These same samples received the highest points according to the scoring method, in
addition, the first two have the highest ratings in the catedes "aroma intensity" and "taste intensity". Another important ceition of wines
from the Riesling variety minerality - is also the largest in the above three wines. The Ukrainian sample turned out to have good descriptors
of berry, floral and stone anmas, and has good acidity. These data may indicate the peculiaitthe Ukrainian terroir, but still require
additional research. The obtained data can be used to improve the organoleptic profile of Riesling wines grown in Ukraine.

Keywordswine, Rieslihg, descriptor, sensory profile, balance, aftertaste.
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Valerii HRANIAK
Vinnytsia National Agrarian University
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Vinnytsia Research Expert Forensic Center of the Ministry of Internal Affairs of Ukraine

DEVELOPMENT OF THE CONCEPT OF BUILDING DIAGNOSTIC SYSTEM S OF ROTATING ELECTRICAL
MACHINES UNDER THE CONDITIONS OF LIMITED INFORMATIONALITY OF DIAGNOSTIC SIGNS

The article examines the peculiarities of the construction of systems for diagnosing rotatingtredemachines in the real
conditions of their operatim. It is shown that in the specified modes of operation there is a problem of limited informativeness of input
information parameters that can be used to build such systems. At the same time, an@ualitimiting factor that must be considered when
desiguing and implementing such equipment is the limited possibility of intervention in the design of the electric machine, ishisally
limited to the manufacturing plant.

As a result of a thorough argsis of the latest research in the direction of thevééopment of diagnostic systems for rotating
electric machines, a systematization of the technological parameters of electric machines that are most suitable for usgniostic systems
was carried ait. It is shown that when choosing input parameters diagnostic systems, it is advisable to consider their informativeness,
selectivity, expressiveness and complexity of the acquisition algorithm. At the same time, it is substantiated that the aftbi optimal
combination of diagnostic features cannotebconsidered from the point of view of superposition, since each of them will be characterized by
the entropy of selectivity and severity relative to defects of different types.

The expediency of choiog the type of input information of diagnostic systentmsed on the method of evolutionary search is
shown. It is demonstrated that the mentioned method allows to more completely cover the search space than, for examplentgradi
optimization methods, ando obtain a solution close to the optimal one in a agively short time (a small number of iterations).

The concept and typical structural diagram of the system for diagnosing rotating electric machines based on a modified non
standard artificial neural network (ANN) and the structure of the ANN itself, whiconsiders the current mode of operation of the electric
machine during diagnosis and is characterized by high adaptability to the object of diagnosis, are proposed. An exampléativare

implementation is given.
Key words: rotating electric machingliagnostics, informative feature, informativeness, selectivity, expressiveness, artificial neural

network.
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Nina DAVYDENKO
Lutsk National Technical University

META -MODEL OF DESIGN OF INFORMATION TECHNOLOGY PROTOTYPE OF CLASSIFICATION OF
OBJECTS BY IMAGE SHAPE USING GMDH NEURAL NETWORKS IN T HE NOTATION OF A UNIFIED
MODELING LANGUAGE

The article is deoted to the development of intelligent monitoring systems of technological processes based on the use of machine
vision systemsThe principles of objeatriented formalization of the process alesigning information technology of the classification of
objects by the geometric shape of the image obtained from the machine vision system are proposed in the article. The prdposedion
technology is based on the use of machine learning techgiet® and provides for the selection of the best structurehef classifier model
from a set of candidate models. Construction of candidate models is based on the use of the group method of data harsfithgnbthe
principles of seHorganization of mockls. The outline of the image of the object obtained from ihielligent monitoring system is the input
information. The set of input data contains a set of morphometric parameters that describe the geometric shape of thefguel by the
contour of he image of the object, as well as the label of the claswh@h the object belongs. The formation of the set of input data is

Ei b1 AT AT OAA ET OEA A1l T AE K)I AcCA 001 AAOOET ¢c¢8 4EA AAAEiddandafon OO01 A 1T £ |
technology of classification. GMDH neural netikke were used as an algorithm for model synthesis. The choice of the best structure of the
model is performed by a set of criteria. The information technology for constructing the classifier isdmplemented by supplementing
the block of algorithms foOUT OEAOGEOG T £ -35! 11 AAT O xEOE OEA Al T AE A#1 AOO 1 &£ 11 AAIC
£O01 AGEI 1O &£ O AOEI AET ¢ 11 AAI Oh Al Aeménis ke bkdt indild stricbuk CEnERId&idnO@FBtieimetd £ 1 1 AAI
model of the design process was performed using a unified modeling language. The functionainmeekel is represented by a use case
diagram.

Keywords: information technology, classification, metaodel, UMLdiagrams.
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ECOLOGICAL FEATURES OF SOAKING AND ASH PROCESSES IN THE PRODUCTION OF LEATHER

Ecologicaland coloid-chemical features of soakingsh processes in processing of raw cattle leather materials at production of
elastic leather for uppers of footwear according to operating and developed resoseegng technologies are investigated. To evaluate the
effeciveness of the technologicglrocesses used a set of physiemical and operational properties of leather seifimished products at
different stages of its formation to the finished material.

Resourcesaving ecologically oriented technology of saa§ and ash processes in leather production for shoe uppers from raw
salted conserved materialsbull skins has been developed. Physicochemical, technological and ecological features of existing and developed
technologies are studied. The developed tedogy due to the increase of process temperature provides more efficient use of chemical
reagents, reduction of concentrations of environmentally hazardous reagents, process duration and energy consumption pafrautjut.

At the same time, the total caumption of chemical reagents is reduced by 2.2 times, and in the waste technological solutions the
concentration of sodium sulfide and calcium hydroxideby 2.9 and 4.4 times, respectively. However, the developed ressaxirg
environmentally friendlytechnology is characterized by a reduction in biological and chemical oxygen demand for the destruction of organic
and inorganic substances in the waste soakiagh solution after treatment of 1 ton of raw materials by 30.0 and 21.0%, respectively. By
reducing the duration of the technological process by 2.3 times, the new technology can be considered as energy efficient. The developed
resourcesaving technology provides the formation of leather material for shoe uppers with an increased yield of 3.9%sawlformance
properties meet the requirements of DSTU 3195. The results obtained in the development of environmentally friendly resoseéng
technology of soaking ash processes for footwear leather uppers from raw cattle leather materials cdifebvely used in the development

of new innovative technologies for the manufacture of leather materials from a wide range of other raw materials.

Key words:eather production, soaking and ash processes, ecologically oriented technology, ressantg techrology, leather
properties.
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OlesyaDITKOVSKA, OlenaLUSHCHEVSKA, Liudmyla BUKHANTSOVA
Khmelnytskyi National University

CAPE: HISTORIC AL PAST AND FASHIONABLE PRESENT

The paper studies historical and modern models of women's shoulder-tgpe clothing, which has a long history and is a fashion
trend of our time. A retrospective analysis of the typshapes and varieties of cape decamatfor the period fronthe 1750 tothe early
1900 was carried out based on photographs of original cape models stored in museum funds. It has been established that dhistgrits
from a simple cape made of coarse cloth or wool from the end of the &8tttury the cape, in addition tas direct purpose to protect from
the cold, began to perform an aesthetic and informational function, as it received the status of an element of the wardthieenobility and
the wealthy segments of the population. Ftire elite, capes like a cape wesewn from expensive and luxurious fabrics, decorated with
embroidery, ribbons, fringe, lace, jewellery, embroidered with cords, lined with fur, in order to emphasize the owner'gibglda high
society with all their agpearance.

It has been proven thahistorical clothes are relevant today and are an inexhaustible source of inspiration for modern designers
who are subjects of different segments of the fashion system. Modern capes are extremely different from anciels, ina¢e the greatest
variety of types, shapes, options for stylistic embodiment than ever before. It is obvious that the "cape", as a design option fug, dhathi
gone beyond the concept of "shoulder cape" or "coat", and therefore should be consiaernedependent type of shoulderathing. It has
been established that by applying the principles of eclecticism through quotation, stylization or interpretation in costuesegm it is
possible to design an individual and unique image that will alwaysate preferences for identifyings owner. A vivid example of this is the
cape in the collections of world designers.

Key words: cape, retrospective analysis, collection, source of creativity, decoration, clothing design.
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Open International Univettyi of Human Development "Ukraine"

TECHNICAL AND ECONOMIC RATIONALE FOR THE USE OF TURBULA TYPE MACHINING MACHINES IN
POLISHING THE SURFACE OF SMALL POLYMER POLYMERS

A method of wet polishing ofglymer parts using a galvanizing machine with a complex iphmovement of the working tank
OUPA K400AOI A¢ EO DOi bi OAA8 ! AAT OAEI ¢ O OEA bOi bi OAdutbydoasive Ah OEA i
ceramic bodies of coplex geometric shape with the addition of fine pumice inetimplementation of mixed cascaedeaterfall mode of
movement of the bulk working medium. This method of processing parts is considered highly productive, the processing piarés of
averages 15 hors of continuous operation of the machine, which is seVéiraes faster than when processing parts in rotating drum drums
or vibrating machinesThe latter are characterized by low productivity of the relevant technological operationke feasibility stidy of the
method of wet polishing of polymer parts usinggalvanizing machine with a complex spatial movement of the working capacity of the
AK40OOAODI A¢g OUPA &£ O OEA EIi bl Al AT GAOGEIT 1 &£ OEA OAAES dsipgfadelli T DAOAOD
analytically. The expected annual econongffect from the implementation of the developed method of wet polishing of polymer parts using
A CAI OATEUEI ¢ 1T AAEETA xEOE A Aiil Pl Ag ODAOEAI hidhiwiddrodkitOUAH B,089BA x1 OEET
per two units of equipmentis calculated. This method of processing can be used to improve the surface quality of any polymer parts with the
possibility of achieving the appropriate value of the roughness of their surfdd® obtained research results can be used in design buseau
of relevant enterprises for the manufacture of small polymer parts, the surface quality of which is determined by orgawofeethod, as
well as in design bureaus of machitmilding enterprisesspecializing in the development of galvanizing equipment.
Key wordspolishing, polymer parts, galvanizing machine, working capacity.
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FEATURES OF THE CALCULATION OF THE USE D PLASTICITY
RESOURCE DURING COLD FORMING OF GLASS-TYPE PRODUCTS

The reverse extrusion process is widely used in the production of "Glass" type parts. Due to high technical and econcaarsndi
and great technological possibilities, in recent years)d plastic debrmation has become widely used in machirend instrumentbuilding
plants, in the electrical and radio engineering industry, as well as in other branches of the national economy. Howeveossitality of cold
plastic deformation by the etrusion methodis not yet sufficiently used’he reason is that, traditionally, during the design of metal pressure
processing processes, attention is paid to determining the power parameters and ensuring the geometric accuracy of theeoseskgiut this
does not allowus to assess the ultimate shape change and technological heredity of the finished products and make a quantitative
assessment of the damage of the deformed metal.

In this work, the process of forming products of the "Glass" type by revenke plastic déormation is investigated, in which the
used plasticity resource is taken as the most important parameter responsible for the quality of the products.

The method of calculation of the used resource of plasticity of "Glass" blanks in theegses of reveescold plastic forming is
clarified.

When calculating the used plasticity resource, the effect of the volume of the stress state scheme is taken into accsing theu
limit deformation surface instead of the plasticity diagrams.

The grafs of distribuion of the resource of plasticity by the radius of the workpiece are obtained. From the analysis of the results it
follows that the greatest intensity of accumulation of damage occurs in the areas of maximum irregularity of plasticioleféronats of
contact of the punch with the workpiece turned out to be dangerous.

The use of hydrostatic support in reverse extraction allowed not only to reduce the degree of plasticity used, but alsainocaob
more uniform distribution of it, therefore to improve tre quality of the obtained blanks when reverse extrusion and improve the
technological heredity of the finished products.

The results obtained in the work can be used to estimate the limit change in shape in similar technological procdssbsans
accompnied by avolumetric scheme of the stressed state.

Keywords:used plasticity resource, limit deformation, reverse extrusion, cold plastic deformation.
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Kyiv National University of Technologies and Design

RESEARCH OF THE LIMING -UNHAIRING OF LEATHER PARCHMENT WITH THE PRESENCE OF THE
NATURAL MINERAL ZEOLITE

In many methods for the production of natural leather, the proceddiming-unhairing is carried out using toxic sodium sulfide,
poorly soluble calcium hgroxide, etc., this increases the degree of pollution of wastewater, complicates the work of treatment facilities. To
improve the ecological situation, some works suggesplacing the widespread sulfidéme liming-unhairing with a two-stage pure lime one
or by using sodium hydroxide with kaolin together. In the development of this direction, this paper considers the possthiliting another
natural mineral, zeolite,known for its high sorption capacity, during liminginhairing. The paper investigatethe hypothesis of a delayed
action of calcium hydroxide on raw hides with the addition of zeolite. The hypothesis provides for the following mechahés@tbgorbing
conplex of the zeolite sorbs calcium hydroxide ions, and after a while the reverse prgcadsally takes place- the zeolite gives Gaand
OH ions back into the solution. This is confirmed by the results of studying the sorft@sorption kinetics of calium hydroxide by zeolite
depending on the concentration of lime and mineral. The isffice of limingunhairing conditions (limesulfide and sulfidefree using
calcium hydroxide, calcium chloride in the presence of zeolite) on the formation of the stracamd properties of the senfinished leather
product (pelt) and finished leather (parement) is considered. The expediency of suHide lime limingunhairing in the presence of zeolite
has been established, which makes it possible to obtain a strolhed feather with a reduced consumption (or even complete exclusion) of
environmentally harmful chemical reagents.

Keywords: leather parchment, liminginhairing, zeolite.
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Ods © Polytechnic National

USE OF T-SHAPED TOOTH IN A DIRECT CURRENT MACHINE WITH A WINDLESS R OTOR

The electric direct current machine with a windingless rotor (DCWR) is significantly different from the classic direct durren
machine; its magnetic system does not have a common yoke and con§stsumber of magnetically loose teeth and grooves open on both
sides. The presence of grooves in which there is no bottom creates a number of air gaps, which leads to a decrease imelie mag
conductivity of the magnetic conductor in the transverserefitt | T h xEEAEh ACAETHh 1 AAAO O A .xAAEAT ET C
armature and the rejection of additional poles and compensation winding. Therefore, the size of the working air gap caduideto the
minimum possible value from a technologicpoint of view.

According to the structural schemes, the DCWR belongs to the type of induction machines with two stationary windings on the
stator and a toothed magnetic conductor of the rotor, in which the magnetic induction in the working air gap ckanmgly in magnitude
without changing the sign. Therefore, the rotor in the DCWR is not remagnetized and is made of ordinary structural stegidiitier type
of the magnetic system allows having only one, common for all poles, excitation winding iD@WR and the rotor is very similar to the
rotor of multi-pole synchronous machines with permanent incorporated magnets. At the same time, DCWR does not have permanent
magnets, which allows to significantly reduce the cost of an electric machReplacingstraight teeth with T-shaped ones allows you to
significantly increase the efficiency of the DCWR design by improving its heat dissipation. The results of calculation®a@elthgnof the
stationary thermal field presented in the article show that the usé T-shaped teeth allows you to significantly increase the overload
capacity of the DCWR or increase its power.

Keywords: thermal field, direeturrent motor, mass, efficiency
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Yurii KRYVENCHUK, Mykhailo-Yurii KHANAS
Lviv Polytechnic National University

ALGORITHM OF DATA MINING AND PROCESSING OF RELATED DATA IN SOCIAL NETWORKS

We live in a time of rapid growth of information technology, which is firméptrenched in our daily lives. It is simply impossible to
imagine a modern person without social networks, because they perform a communicative and informational function, namely:
communication, information retrieval, news exchange, elve hundred millon tweets are posted dailynaking Twitter a major social
mediaplatform from which topical information on events can be extracte8lo, here is a lot of information available to the user, which is
difficult to identify something specific and necessarytire usual way viewingAccordingly, there is a need for techglies that can quickly
process large amounts of data and highlight only the information that is useful to a particular u$éis technology called recommender
systems. It automatically suggetems to users that might be interesting for therbue to thedesire to unite people with common interests,
it is relevant to develop a recommendation system based on social networks that help in personification of the user anthtompf his
psychoype using his profile.

The paper has description and results thie creation of recommendation system. The basis of this work is one of the algorithms
used in recommendation systerashe recommendation system is based on content filtering. It analyzessuSevitter posts and calculates
their interests.If we considerall the words, our model will not have good results and do not pay attention to what is important to use.
Therefore, the most important step is always filtering data, so the number one & speed up the time of filtering text and retrieving data
from the social network for further processin@he feature of this system is that this algorithm uses parallel calculations and frequency
analysis of the text.

Keywords: recommendation systeaate mining, big data, nltk, tweepy.
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LyudmilaKRYLIK
Vinnytsia NationalTechnical University
Mariya EVSEEVA
National Pirogov Memorial Medical University, Vinnytsya

APPLICATION OF REGRESSION ANALYSIS DURING THE ASSESSMENT PROCESS OF FACTOR IMPACT ON
THE SENSITIVITY OF THE CAPACITIVE HUMIDITY SENSOR

In order to gotimize the parameters of creating a moisturgensitivelayer of the capacitive humidity sensor, a multifactorial

experiment plan was used in combination with regression analysis of the factor influence. Capacitive humidity sensors ar@madsitall

sulDOOAOA xEOE OEUA 1 80 E1 8applidd b ¢oppérfiilm,@vkich fotn® thedphatisiof tie Fapaciive dldmertisdn the form

iE£ A TAATARO xEOE OEA AmubuOrPERuGsEs#uBygraséopid FalOi© 4 moisttisensiivefim that serves as a

dielectric. Solutions of hygroscapsalt NaCl with concentrations 0.89 mol/l and 5.33 mol/l were used to create a moistaaesitive film,

which were applied to the surface of capacitive humidity sensors by spraying at a distan¢zof T Ai xE O E O EEAE T AOGOGAO 1 ¢

the planning matrix of the fullfactor experiment, a regression egtion has been developed and on the basis of which it has been found that

the concentration of salt solution used to create a moisttgensitive layer significantly affects the sensitivity of the capacitive humidity

sensor. According to Student criteriafitas been established that all the coefficients of the regression equation are significant. Sensitivity has

been chosen as criteria for parameters optimization of creation a moistgsansitive layer of such a capacitive humidity sensor. The final

regressia equation on the scale of real factors makes it possible to optimize the parameters of creation a messtnsdive layer of the

capacitive humidity sensor with the maximum values of the response functitsensitivity". It has been found that the higkesensitivity of

36.32 pF/% is provided by the following optimal parameters of the process of creating a moistensitive layer: the concentration of salt

solution, which serves as an adsorbent material, namely hygroscopic salt NGB mol/l and thickness of moistur® AT OEOEOGA 1 AUAO v
Keywordsregressionequation, planning matrix, fulifactor experiment, factor, model response, Student t€sichran test
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