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UDK 631.962:712.3/.{004.67+72.02)
GEOINFORMATIONAL INTERPRETATION OF UR BAN TREE GPS-
INVENTORY RESULTS ON THE BASE OF UAV MATE RIALS

Bidolakh Dmytro I.
Doctor of Agricultural Sciences
Pidkhovna Svitlana M.
PhD
Separated Subdivision of NULES of Ukraine
ABerezhany agrotecl
BerezhanyUkraine

Introduction. Conservation of ornamentality, ecological efficiency and
stability of urbanized landscapes under current conditions is not possible without
accurate ugio-date and reliable information on the state of park and garden objects.
The obtainingand storing these data is impossible without modern technologies,
accurate cartographic materials and computer methods. That is why scientists are
working on new approaches to apply modern technologies in order to study of the
greenery[1, 2, 3, 4], with including of the GP$echnologies, remote sensing
materials, includingunmanned aerial vehicle(UAV), and use of geographic
information systems (GIS) for data processing and result interpretation.

Remote sensing materials, especially ethose obtained with thethelavV,
can be an important and reliable source of informatiortirea species in urban
forests. They provide the possibility to obtain current information on trees and bushes
situation, process these data with the help of GIS within the shortest possible time
and perform cartographic material and other parameters ngdbtowever, there are
several drawbacks of such an approach, which include high cost of remote sensing
materials for small areas, the dependence of satellite surveying on cloud and other.

To overcome the above mentioned disadvantage we propose the usmgamned
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aerial vehicles (UAV) in order to perform remote sensing survey of the Earth surface.
The existing experience of drone application in various fields shows that this
approach provides the possibility to obtain the images of certain areas in exact
locations at a given time irrespective of cloud cover, which are of higher spatial
resolution as compared to orbital sunjdy. UAV havealreadybeentestedin order
to determinevegetationindex, count the number of species define the limits of
taxation plots, determine the height of forest plants [&(c6]. The special Internet
electronic maps servicgwovides posibility of inventory resultmterpretation for
scientiststo computerize the process of tree mappiBg 9]. That is the reason
investigation of the potential of modern research methods for improving and
enhancing the quality of the process of inventory of urban trees and shrubs.

Research objectiveapplied research of urban forest trees and shrubstiath
use of GIS, Remote sensing (UAV) and GPS technologies

Materials and Methods. The investigationwasconductedrom 2018 to 2022,
the evidence was obtaindbm the urban trees and shrubs, grow up in the central
partof BerezhanyTernopilregion Ukraine) by meansof a field studyand aremote
sensingoy a UAV Phantom 4

In the processof field studying geodeticwork, inventory of trees using GPS
device and remote area sensing survey with the help of a drone was conducted. In
order to perform a fhover with remote area photographing, UAhantom 4 a
guadrotorof serial manufacturing with a buih GPS module, a stabilizing control
system and surveying equipment, which includes photographing devices of high
optical properties and resolution, was applied. Before the beginning of photo
surveying, UAV route planng was conducted, including the determination of a
flight height, an execution time and the necessary specification. Longitudinal and
lateral photo overlaps were providing 60% of longitudinal and 35% of lateral photo
overlaps.

The information about the lation of every tree was obtained with the help of
GarminGPSMap 64S with further updating in geographic information system QGis

3 based on the orthophotomap, which was obtained by means of a quadrotor Phantom
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4. After this, a geo information databaseof treesand bushes which included the
location of trees combinedwith the information about the speciescomposition
phytosanitaryandbasictaxationcharacteristicef plants was created. Such database
of treesandbushedwas created and saved in GIS QGi#\s aresult such database
providesthe opportunityto introducenew approacheso complexevaluationof trees
and bushes parameteis a computer program simulate time changesand
transformationsas a result of cuttings as well as to introdudandscaping design
methods and their mapping.

Having performed all the necessary settings, quadrotor calibration and route
planning, there was a figver performed in order to investigate the object at height
100 m with orthogonal photographing of the paskea. Here, every image was
automatically connected to global coordinates and contained longitudinal and lateral
overlaps for their further photogrammetric plotting and correction.

Results and discussionit hasbeendeterminedhatin order to investiga the
location of trees and bushes, measure the size and the area of tree crowns and
determine their density, is better to use the images, which are obtained from UAV.
The use of a drone improves investigation aimed at trees and bushes estimating and
their monitoring. However, it is worth mentioning that UAV flights are dependent on
fog, wind, rain and snow, which should be taken into consideration before research.
Also, the use of this method provides better economic effect because the satellite
surveyingis high cost as well, especially that of high resolution capacity. Created
map is cheaper to obtain, provides a sufficiently better quality of cartographic data
and requires less labor resources. During the data processing, an orthophotomap was
created inAgisoft PhotoScanProfessional Edition program based on the obtained
data with their orthotransformation in USXD00 coordinates system. As a result,
cartographic material on the central part of Berezhany was obtained, which is
connected to the coordingtand can be used for further application in GIS.

The geoinformation data model should include descriptive information, ie
tabular attributes to characterize spatial objects called attribute information. In the

proposed model of geoinformation data as attributive information are field research
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data (entexd from inventory information, electronic devices and other sources),

information from other databases (addresses, balance holders, text descriptions, etc.)

and other characteristiteat can be exported to digitally or entered directly into the

GIS (Fig.1).
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Fig. 1. Attribute table of inventory data in GIS QGis
The data structure of such models, thanks to the use of GIS information
processing tools, allows to perfowarious calculations, filtering (Fig. 2), geometric
transformations and other operations on the required parameters within each thematic

layer.
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Conclusion The conductedresearchshowsthat the use of UAV for urban
trees inventorys promisingdueto its advantagesascomparedo traditionalmethods
of surveying new technologies provides the possibility to simplify and lower the
price of field studies, improve the accuracy and quality of the obtained materials. The
proposed approach to the formation of geoinformation model of urban trees data, on
the example of earch objects used in this paper, allowed to work out theoretical
and practical aspects of this process, as well as to test the possibility of combining
different types of data into a single interconnected system. The needs of internet
mapping systems us®r a sensible combination of metgods used in this article
shoved the possibility off such approach. This approach will allow to focus this
system in the direction that corresponds to the main objectives of urban trees
inventory, and free the contractdrem the need to use different computer programs
and information systems to process data on the results of inventories.
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INFLUENCE OF DIFFERENT PROCEEDING CROPS OF SPRING BARLEY
ON THE SPRING RESERVES OF THE AVAILABLE MOISTURE UNDER
ITS GROWING IN SHORT -TERM CROP ROTATIONS

Usyk Serhii Vasylovych
PhD. in Agriculture Associate Professor,
Department of General Agriculture
Uman National University of Horticulture

The article deals with the results of research on the influence of sugar beet,
soybean, maize and spring barley on the spring resenegsiéble moisture under
spring barley when growing it in the shaéerm crop rotations. It was found that the
amount of moisture was different after different proceeding crops, in the individual
soil layers and under the years of research.

Threeyear average, in the soil layer ofi 000 cm, the lowest amount of
available moisture was after sugar bie@B5.1 mm. After other proceeding crops the
reserves were 16.92.6 mm more. Soybeans, maize and spring barley turned out to
be almost equivalent. In thsoil layer of 100160 cm there was the same tendency
but with some insignificant deviations.

In the soil layer D160 cm, on average over three years, the lowest amount of
moisture was observed after sugar beet and the highest after spring barley. Soybeans
and maize occupied an intermediate position

Key words: available moisture, proceeding crops, spring barley, sugar beet,

soybean, maize, shet¢rm crop rotations.

During the years of land reform in the countryside, many leased, farming and
other enterpriss with relatively small areas of land have appeared, where the use of
once recommended mufield crop rotations becomes impractical. Hence, as a rule,
crop rotations have become shtatm, and it has become more difficult or almost

impossible for all mps to find the recommended proceeding crops [1]. And the

22



important element of the spring barley growing technology, according to many
researchers, is the choice of the proceeding crep].[Ahe sufficient available
moisture in the soil after the proceed g cropods growi ng C ¢
determining factors influencing the growing conditions of the next crop, and in
conditions of unstable and insufficient moisture, it is the most important [6].

The research was conducted on the basis of a stationaeyiregpt of the
Department of General Agriculture, which was established in all the fields in autumn
1991 and spring 1992. In 2010, it was reformed by changing the sequence of
individual crop rotations and the inclusion of soybean legumes.

The experiment icludes 17 variants of-Beld crop rotations, but for our
research only four variants were taken into accqunt &pring barleymaizé
soybeankspring barleysugar beets ~ Maizd spring barleysoybeanispring
barley sugar beets 1niaizé soybeanimaizé spring barleysugar beets 14
maizé soybeankspring barleyspring barleysugar beet¥ in which the spring
barley was grown after the following proceeding cropsSugar beets (checkl;
Soybeans3. Maize;4. Spring barley.

The experiment is repeak¢hree times, the placement of variants is consistent,
The cultivation area of the plots is 168, rthe accounting area is 80°.nGrowing
techniques are common for the region.

Determination of soil moisture was carried out to a depth of 160 cm at the
beginning and end of the growing season of spring barley by thermeostadiot
method, followed by recalculation of available moisture reserves.

As the results of our research showed, the water reserves in toerdGOeter
layer of soil were not the sanin terms of proceeding crops, as well as in terms of
years of research and individual layers of soil. For example, at the beginning of the
spring barley vegetation in 2011 in the soil layet0® cm, the available moisture
reserves were almost the sanferasugar beets and mairel40.7 and 143.1 mm
respectively, as well as after soybeans and in resowihg7,7 and 149.2 mm. A
similar trend was also observed in the lower soil layers of &0 cm. Although

there were large reserves in the barley resgw{89.5 mm), but after other
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proceeding crops the difference was not more than 6.9 mm. Therefore, in general, the
same dependence is repeated in 160 cm layer.

A more contrasting difference in the available moisture reserves after different
proceedingcrops was in 2012. For example, at the beginning of the growing season
in the layer of D100 cm the least water was after sugar beet82.7 mm. After
soybeans it was already 21 mm larger. And most of all, maize and spring barley
contributed to the accuwmation of moisture, after which the spring reserves of soll
moisture increased to 168.3 and 161.8 mm, respectively. In the deeper layers of 100
160 cm, the moisture reserves after soybean and maize were almost the same anc
occupied an intermediate posiidetween the lowest value (53.0 mm) after sugar
beets and the highest value (95.1 mm) in barlesoring.

According to the total indices of available moisture reserves in the layér of O
160 cm, all proceeding crops can be placed in ascending orderrfralhersto larger
as follows: sugar beets (185.6 mm), soybeans (238.6 mm), maize (253.9 mm) and
barley (256.9 mm). As we can see, compared to the check on the experimental
variants, the moisture increase was P8%4%.

In contrast to the previous one, Q13 the reserves of available moisture after
the crops, different in biology and technology, were formed somewhat differently.
For example, in the soil layei D00 cm, the least water was observed again after the
sugar crop$ 132.0 mm. Soybeans and mamevided 22.624.6 mm more moisture
than beets. And the leader in the ability to promote moisture accumulation in the soil
was the resowing of spring barley. Here, the reserves of available moisture reached
162.1 mm, which was 30.1 mm or 22.8% more thefiote the check.

Some differences this year were also observed in the deeper soil layei of 100
160 cm. In particular, these are almost equivalent values of soil moisture, due to
which the difference in moisture reserves between all proceeding crops wasraot
than 7.3 mm. But, despite this, the last place among the proceeding crops was again
occupied by sugar beets (93.4 mm), and the firstiobg the spring barley (100.7
mm). Soybeans and maize again occupied an intermediate place and were equivalent

to each other.
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Threeyear average, the lowest reserves of available moisture after sugar beets
- 135.1 mm- are clearly distinguished in thei 00 cm layer. After the other
proceeding crops, they were 1622.6 mm larger. However, soybean, maize and
spring larley were almost equivalent to the difference of no more than 5.7 mm in
terms of the effect on spring soil moisture reserves in the upper meter layer. With
some deviations, a similar trend was also observed in the layeridf@®0m, where
on average 20117 2013 the smallest spring reserves of available moisture had the
barley crops after sugar beets, they were slightly larger after maize and soybeans, and
the largest in resowing.

As for the total moisture reserves in the layet@ cm, as can be seéom
Table 3, they differed significantly from the proceeding crops by years with the only
feature that they were relatively higher annually in resowing, and the lovedtdr
sugar beets. As for other proceeding crops, which occupied an intermedie pla
under the soil moisture reserves in the-téatimeter layer, a slightly better position
in 2011 was occupied by soybeans, and in 201% maize. And in 2013 and on
average for three years, these proceeding crops in terms of spring barley plants
supply with soil moisture were equivalent with a difference of 1.3 and 3.2 mm,
respectively.

The best conditions for water availability of spring barley plants at the
beginning of its vegetation are in the resowing, slightly worse after maize and barley,
and thdowest moisture reserves in the layer 8160 cm had the sugar beet crops.
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tj O¢yde Myjydvdud mscov dBBRlzddow MmMdmlsj d
Gy HOs sy L SdzjstsC CuMmdses &L O, HC
Ctetso j desdets? d dzd ted gOOIs d @ ifSstwi2dzy i d o s d
WEdC ydd, LOIjd3 ftseds Os s, fted 1Ilssd3 Mmih
By YHE f6dBOs hddisd d dzOtetsy HOs h dd&sdmw € dzj |
sBMsBd] ZO Bl oMjets tMsOd dtets e OdzdL
Cdzj Etwdsoad, kOS] COC LOMNdIde §j d B33z dadz |
L dzOydlsj dz' dats 2 Misd f J dzd B JL ZyJ IsO Bj -~ OcC
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OdzlsdIsj dz, d @3z dzdzOw G OBWIs! ( BtsSdzj § lsHstciidsip’
fswodzjdzdj Istsets 3§ OdzZsdej dzO), Istsdzj tcOdzlsdz

Oklstsd d3d3lz dzdz" | L OB tsdzj 9 Odzd W d Is. H. glzh jo
dzd ¥ sydlstso, sHdzd dL Clstste’ R sSBWL-Olsj dz
dzd W sydilsr ) , -dzchdpieEydils ™ , 1 ddtsL & ©fn IsfdEsfc@H O Is
dzd d3W sz L dz' . ] ZOL ®BOIsduyj MSdj Sdzjls¢d, o' 1o

fslstdiC Qafds EydEttg sCd daewOsls o0ydks td
Odzls d ¢ j dz®,  d dzf) lsQedzjClistE{Qe s 0 Oz f 2 yd d d3cskz dzdz
weodzwe Isw f tojdgd J @) tipepdiea § @ozj ttso) . vftesh j
BBz ddscts o jlsO ftedojHjdO ddxj (tdhm. 1

aumboumTos
!
Mponndepauyus u
onddepeHumMposKa IMMOOLUTOB

KneTouHbiit [ymopanbHblii
T-numbouuTbl B-anmoouutsi ymop
UMMYHUTET UMMYHUTET

CeHcnbunusmnposaHHble
nvmbouuTbl:
T-xennepbl MnasmouuTbl AHTUTENA
T-cynpeccopbl
T-kunnepbl

tdm. 1. vftetsh jddzOw faj B0 dBRzddscs

10 Mojdji (COLOdy CkOodz j L IOfrT i
CzRstOd dsets J Bilzddzy 7 silsSodpjslas®s Qi dj cig iz
Brils! ftejHo Otedlsj-frtzizsC Ot O6 Bl &tlzj s ORI) d ¢
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Slso j yOjjilszdny® dztf 9 ud dzj dedztslindstdO dAd alds) tista)tsf jis ts iy dz
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Xenobiotics are chemicals that are found in the human body, but are normally
absent. Children are particularly sensitive to xenobiotics, especdiyng
maturation, differentiation and growth. These periods of development are usually
defined as "periods of critical vulnerability". The increased risk of pathogenic effects
of xenobiotics in children is due to many factors. These include: a largeshddge
area relative to body weight, which increases the risk of environmental pollutants
entering the child's body. The short stature of children increases the probability of
inhaling heavy air pollutants five times more than adults. Absorption of xatncsi
in children is higher due to the activity of anabolic processes, and detoxification is
reduced due to the immaturity of detoxification enzymes. Elimination of xenobiotics
from children, especially in the early neonatal period, is reduced.

Key words: xenobiotics, adverse factors, pollutants, childhood morbidity

Xenobiotics of the environment are compounds that have not been contained in
the environment before they were synthesized by humans. They are usually
biologically active compounds that have adverse effect on human health and, in

particular, on the immune system. This is manifested by an increased susceptibility to
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infectious diseases and their more severe coursy. [Ihe liver, central nervous
system, and lungs are particularly vulnerabl¢he pathogenic effects of xenobiotics
and their derivatives due to mitochondrial damage and the accumulation of free
oxygen and nitrogen radicals. It should be noted that under the complex influence of
xenobiotics synergistic pathogenic effect is ulsuabserved. [47].

Xenobiotics such as pesticides, air pollutants, and heavy metals are the most
studied in terms of pathogenic effects on the human bodyl[],8Accumulating in
the body, heavy metals are initially involved in metabolism as esserdiaests,
replacing them in enzyme systems. For example, lead replaces calcium in bones, zinc
replaces cadmium. It disrupts metabolic processes, causes antioxidant imbalance. The
activity of hormones and enzymes changes, sensitivity to infections incrédases,
synthesis of neurotransmitters is disturbed [14]. The toxicity of lead, cadmium, and
mercury ions is due to their binding to thio groups of different biomolecules, as a
result of which they lose their biological activity. In addition, the toxic effefts
heavy metal compounds are related to their ability to activate the processes of free
radical oxidation, which promotes their penetration through biological membranes
[15,16]. Heavy metal ions can interact with cellular components such as DNA,
adhesivemolecules, causing damage and conformation of DNA [17]. By affecting the
iImmune system, heavy metals are able to inhibit or stimulate the immune response,
thus altering the body's response to infection. Decrease in resistance of an organism
against pathogec microorganisms is connected with damage of innate and adaptive
immunity, both with synthesis of immunoglobulins, and formation of a cytokine
profile [18-23].

Children during fetal development are especially sensitive to the pathogenic
effects of xenolotics. Even small concentrations of environmental pollutants in their
long-term exposure to the mother can disrupt the programmed development of the
fetus, even in cases where there are no visible signs of pathogenic effects of
environmental toxicants [247]. Intrauterine fetal development can be disrupted
even in cases where adverse environmental incentives affect the mother or father

before conceiving a child. This is due to the development of consequent dysfunction
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of the endocrine system of the pasergpigenetic changes, or due to the direct toxic
effects of pollutants, which are released from the mother's depot during pregnancy.
Impaired fetal development in this case is manifested by its death, structural
congenital malformations and functional ogas, impaired growth and premature
birth [28-31].

The pathogenic effect of xenobiotics largely depends on the amount that
crosses the placenta and reaches the fetus. This transfer is determined by the
characteristics of the chemical and the placentainpability of toxic substances.
Norionized chemicals with low molecular weight quickly overcome the placental
barrier, mainly determined by the speed of its blood flow. Lead passively crosses the
placental barrier, altering the process of calcmediated syncytiotrophoblast
formation [32, 33]. Mercury vapors also pass freely through the placenta, while
inorganic mercury, on the other hand, accumulates in the placenta and is limited to
the fetus. However, this disrupts the hormonal function of the placehteh also
disrupts the normal development of the fetus. Cadmium also accumulates in the
placenta and thus reduces its entry into the fetus. However, this protective function of
the placenta, in addition to disrupting its hormonal function, changes miedrgkon
of zinc into the fetus, which, in turn, leads to developmental patholog%dB4

After passing through the placental barrier, xenobiotics can accumulate in
amniotic fluid and reenter the fetus when swallowed and during its regular
respiratorymovements [36].

Only xenobiotics that do not metabolize in the mother's body or in the placenta
pass through the placenta. But these metabolites can be even more dangerous to the
fetus than the original xenobiotics. For example, placental enzymes camcgrod
reactive metabolites that react with DNA, cause abnormal development, and
contribute to disease [37,38].

Thus, adverse environmental factors that affect the parents, cause disruption of
the programmed development of the fetus, especially in its sengiéiriod. Even
low-intensity environmental factors due to the bioaccumulation of xenobiotics in

maternal tissues and their release into the bloodstream during pregnancy can have a
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pathogenic effect on the fetus, especially in sensitive periods of itdogdenent.

Given that the basis of this effect is gene&oological interaction, malformations in
fetuses and newborns can serve as biomarkers of environmental distress in the
habitats of their parents [39,40].

Increased content in the air of small pagid wi t h a di amet ¢
(PM,5), which when inhaled immediately enter the bloodstream, is associated in
adults with an increased incidence of pneumonia, bronchial asthma, cardiovascular
disease, as well as mortality from all causes42]l In addition, a number of authors
note the causal role of small particles in the development of inflammation and
oxidative stress in many orgaj#2,43.

No publications on the effect of ultrafine pollutants (<100 nm) of atmospheric
air on the features of neonatalpsis have been found in the literature available to us.

In this regard, this aspect has become a fragment of our research work. We have
selected ultramall particles with a diameter of -BD nm due to their ability to freely
penetrate into the bloodstraaf pregnant women and possibly the fetus. It should be
noted that the problem of air pollution by ultrafine particles (< 100 nm) and their
impact on the human body began to form only in the late twentieth century, and the
greatest attempts to solve tipioblem, both practical and theoretical, fall on the last
decade. In this case, the results of the study, as is usually the case at the initial stage
of solving any problem, generate more questions than answers.

It was found that ultrafine particles (BB, as a result of the transformation of
combustion processes in the air, have many sources. Despite the fact that their
concentration in the environment depends on a number of factors, especially in cities
near highways, it should be noted the intensityraffic, especially with the use of
diesel fuel. In this case, both the concentration of gitnall particles (PMs, PMy()
and a significant number of small particles increase in the air. Thus, at an air
concentrati donf opfaritOi celge s/ wm t hy)inseack ¢ubice o f
centimeter it can contain up to 2.4 million ulsmall particles with a size of 20 nm.

This URPscloud, according to the hypothesis of Seton A. et al. (1995), has the ability

to induce inflammatio in the alveoli with the release of inflammatory mediators,
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which lead to the development of diseases of the lungs, cardiovascular system and
increase blood clotting. It was further proved thatPgEan penetrate not only into

the alveoli, but also due ioefficient clearance, deposit and accumulate in them. In
addition, due to their ultramall size, these pollutants easily penetrate the
bloodstream due to the diffusion mechanism, followed by vascular endothelial
damage, formation of protein complexesdaranslocation to organs such as liver,
spleen, kidneys, heart, reproductive organs and connective tissue. Inhalation of
nanoparticles can result in structural changes in the lungs and impaired excretory
function, the development of allergic diseases #melr exacerbation, pathology
associated with decreased blood clotting, cardiovascular disease and increasing
mortality from them.

The presented data on the influence of inhaled nanoparticles on the
development of pathological changes in the body, mdgbidnd mortality are
controversial and need further study.
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fjtejHMmjtoH! | oMy 2 8o Odetsets "L WP W, Yd teg
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Hsmdz" Hy Jdadgw ECOL ¥ Is! zZzO 90Oy dzdoe " Mmls: o "
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HSHOIsCtso ts@ 15 h dzw = Iz, 0] Is O¢C 5 f sSHEpY J dad
Oltc" so jdzlsted S dzwtcdzd?2 o kL tsdz, ISOEC MOBs wC
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bR sSHOWGSdsHdd ftoj f OtcOIs, wWCd2 L OL d&zOYO:
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“whkddsks yd M dzQf B (el daOdi 6 S o tsted !
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(P < 0,01). v sy, By 2O LisBdlsd o dMmdatse
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V[ sbl6
CHARACTERISTIC OF CEREBROVASCULAR PATHOLOGY IN
PATIENTS WITH POST -COVID -19 SYNDROME
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Topicality: According to the literature, pe§tOVID-19 syndrome includes
symptoms of damage to many body systems, among which disorders of the nervous,
respiratory and cardiovascular systems predominate. Given that transendothelial
penetration of the virus can cause severe systemic inflammatory responde, whic
underlies the secondary damage to the nervous system and leads to disorganization of
the microcirculatory tract, the risk of damage to CNS structures on the background of
cerebrovascul ar di s eisahargestproblemtodap.avi r us

Purpose. To find out the features of cerebrovascular pathology in patients with
postCOVID-19 syndrome.

Materials and methods.A study of case histories of 50 patients with acute
cerebrovascular disease (AUC). The age range ranged from 58 to 78 years, of which
22 women (44%) and 38 men (46%) Group | consisted of 25 patients with GPMK,
who were in the inpatient phase of treatmarthe period from 2013 to 2018. Group
Il consisted of 25 patients with GPMK, who were in the inpatient phase of treatment
in the period from 2019 to 2021. In group I, 20 (80%) patients were diagnosed with
GPMK by ischemic type5 (20%) GPMK by hemorrhagidype. In group | the
following diseases: in 10 diabetieg40%) patients, in 10 (40%) hypertension (BP),
in 5 (20%)- obesity. In group I+ 23 (95%) patients were diagnosed with ischemic
type HPMC, 2 (5%) HPMC by hemorrhagic type. The following diseaswere
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recorded in group Il: diabetes mellitusl?2 (48%) patients, 10 (40%) hypertension
(BP), 3 (12%)- obesity. patients. In group Il 22 (88%) patients with a history of
COVID-19 were confirmed in the laboratory.

The results.In group Il in patients wh ischemic stroke, episodes of cerebral
circulatory disorders were associated with damage to large arteries in 20% of cases,
small arteries65% of cases and cardioembolic events (15%), respectively. The level
of D-dimer in patients of group Il was 412 times higher, which indicated a state of
hypercoagulation. In group I, 65% of patients with ischemic GPM had large arterial
lesions, 25% had cerebral venous thrombosis, and 10% had small vascular
thrombosis. The level of fimer in patients of group | wasicreased 5 times.
Fatalities in group + 3 (12%), including 2 patients with HPMC by hemorrhagic type
and 1 patient with HPMC by ischemic type, respectively. In group Il lethal cases 5
(20%) among them 4 patients with ischemic type GPMK and 1 patiemisgiiemic
type GPMK.

Conclusions In the second group of patients with a history of COAMMDand
severe infection in the structure of the CNS lesion, the number of cases of ischemic
GPMC increases on the background of vinduced hypercoagulation.
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Yarrow is a perennial plant belonging to the family of Asteraceae. There are
more than a dozen species of this plant in the country. It contains various biologically
active substancesich as Achillein, essential oils, camphor, tuyon and formic, acetic,
Valerian, aconite, ascorbic acids, vitamins C, K, phytocides, sporites, flavanoids,
coumarin, lactones, polysaccharides, olfactory substances and alkaloids. In folk
medicine, this herbwas often used when bile stones accumulate, against liver
diseases, for inflammation of the lungs, in the treatment of hemorrhoids, and the
leaves of yarrow are also used for the purpose of stopping bleeding. In modern
medicine, the role of yarrow has ragcreased [1]

Yarrow is included in the pharmacopoeia of more than a dozen countries. A

particularly large number of studies have been conducted athaglant group
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such as common and Asian species. In the course of a review of the literature, the
results of previous studies have shown that plants of the same family have different
chemical compositiondue tothe environment, climatic conditions and composition

of thesaoil.

Recently, humanity is more interested in the use of biologically active
substances of plant origin for the treatment of diseases than synthetic drugs with
additional negative effectslavonoids occupy a special place among biologically
active substnces obtained from highly effective plant raw materials. One of the
problems that interested us in studying the flavonoid composition of the plant is its
decoctions and extracts from plant raw materials. They are widely used for the
treatment of antinflammatory, analgesic, antibacterial, antiseptic, immune system
strengthening, bloodtopping, antispasmodic and various diseases of the
gastrointestinal tract [2].

In order to study the chemical compositionAahillea millefoliumgrowing on
the slopes of Hratau in Baidibek District of Turkestan region, scientific research was
carried out in an equipped laboratory of the Department of "Chemical disciplines”.
The mainreason for theelection of this plant wakat theits extracs show positive
results in he treatment of cancelConsequently,we set a goal to conduct a
phytochemical study of the composition of this plant.

The aboveground part of yarrow growing in the foothills of Karatas
choseras an object of researtdr biological phytochemical anais [3].

Depending on the variety of flavonoid compounds:

1) the degree of oxidation of pyran ring C is different;

2) B with different ring arrangement;

3) different number of OH groups in aromatic rings and their location.

The dried aboveground part Athillea millefoliumwas finely ground with a
grinding device. The identified vegetable raw materials were weighed on an
electronic scale of 2 g and placed in a cone flask, then the measured sample was
heated in a water bath for 1.5 hours in various stdvena ratio of 1:10 a) 20 ml

ethanol B) 20 ml chloroform B) 20 ml acetone. Extractions prepared in various
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solvents were filtered using filter paper and a qualitative reaction of the extracted
extract to flavonoides was carried out.

1. When adding R sodum carbonate with an ammonia solution to the sample
extracted with ethyl alcohol, it turned brown. The sample showed the presence of
isoflavonoid.The addition of 2N sodium carbonate with an ammonia solution to the
sample extracted with acetone, chandkd colorto a light yellow color and
contained flavon. When addindN2sodium carbonate with an ammonia solution to
the sample extracted with chloroform, it turned yellowisgreen and showed the
presence of flavone and flavanone.

2. 1-3 drops of 1% Ironl{l) chloride (aqueous solution) in a sample extracted
with ethyl alcohol changed to green. Flavonol in the sample contained a@eke 5
group, and 43 drops of 1% Iron (lll) chloride (agueous solution) in the sample
extracted with acetone changed to Browrdicating that the flavonol in the sample
contained a free-®H group. 13 drops of 1% Iron (lll) chloride (aqueous solution)
were added to the sample extracted with chloroform and changed to a light yellow
color.

3. Gage's reaction to samples extractath ethyl alcohol, acetone, with the
addition of 13 drops of 1% alcohol solution of aluminum chloride, changed to a light
yellow color and showed the presence of flavon, flavonol, Halcon and Auron. When
adding 13 drops of Gage reaction to a sample aoted with chloroform, the
presence of a flavonoid was determined, changing to green.

4. When adding a solution in the cyanidin test, i.e. magnesium powder to the
concentrated hydrochloric acid, to the extracted sample with ethyl alcohol, acetone
and chlooform, the color changed to golden, green and light green. The sample
showed that it contains flavone, flavonol, and flavanones.

5. In the cyanidin test, a few drops of concentrated sulfuric acid were added to
the sample extracted with ethyl alcohol, whattanged to a browingreen color. The
sample contains a flavonoid. And when a few drops of concentrated sulfuric acid
were added to the sample extracted with acetone, it turneidoredin and showed

that the sample contained isoflavone. When a few dropsrafentrated sulfuric acid
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were added to the sample extracted with chloroform, it turned brown. The sample
was found to contain a flavonoid.

6. In the cyanidin test,-8 drops of 2% lead acetate were added to the ethyl
alcohol i extracted acetone and chdform-extracted sample, which changed to
orange, yellow. The sample revealed the presence of flavonoids grouped in ortho
dioxide.

7. The Hays reaction to the extracted sample with ethyl alcohol, acetone and
chloroform, with the addition of concentrateaydrochloric acid, changes to
yellowishi green, whitishigreen, greenish colors, indicating the presence of
flavonoids.

In order to conduct a spectral study of the flavonoid composition of the
aboveground part of yarrow, extracts of ethanol, acetone alwdofdrm were
obtained from dried raw materials. After complete separation of the extracts from the
solvents, the IR spectra of the extracts were taken on the IR Fourier spectrometer
device [4].

According to the results of physical and chemical studiesfdimation of an
intensive spectrum band of IR spectrum (KWG) 16201cm an extract obtained in
ethanol the formation of spectrum bands of the C=0 group,-3939 cml the
appearance of phenolic hydroxyl, an aromatic benzene ring of 11608 cml anda

pyran molecule in flavonoids is confirmed.
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Figure 1. IR spectrum of ethanol extract
Formation of an intense spectrum band 17820 cml in the extract obtained

in acetone formation of the C=0 group in flavonoids, formation of spectrum bands
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29162850 cm-1 the appearance of phenolic hydroxyl, an aromatic benzene ring
15681462 cml, and bands 1198099 cml prove the presence of a pyran molecule
in flavonoids.
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Figure 2. IR spectrum of acetone extract
The formation of an intense spectrum band of 18881 in the extract
obtained in chloroform the formation of spectrumFigure 3. IR spectrumof
chloroformextract
ands of the C=0 group, 302846 cml the appearance of phenolic hydroxyl,
an aromatic benzene ring of 1578062 cml, and 11261033 cml indicate the

presence of a pyran molecule in flavonoids [5].
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Figure 3. IR spectrum of chloroform extract

In conclusion, during the phytochemical study of the aboveground part of the
Achillea millefolium growing in the Karatau foothills, it was found thatontains
flavonoid derivatives, and the results of an additional IR spectral analysis also prove
the presence of the main functional groups in flavonoids.
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Abstract

The petrol eum i ndust suppored by the demnamg fare n t
petroleum and its bproducts. During extraction and transportation, however, the oll
will leak into the soil, destroying the structure and quality of the soil and even
harming the health of plants and humans. Scientists aeanehing and developing
remediation techniques to repair anecamtrol the afflicted environment due to the
health risks and social implications of petroleum hydrocarbon contamination.
Remediation of soil contamination produced by petroleum hydrocarborise other
hand, is a difficult and timeonsuming job. The article comprehensively examines
the effective treatment of edontaminated soils for a long time.

Keywords: oil pollution, treatment technology, environmental recovery,

Soxhlet extractor.

INTRODUCTION

Environmental pollution with crude oil has been a serious worldwide
environmental concern. Crude oil causes drinking water pollution, a decline in water
and air quality as well as soil fertility, and wastage of-remewable resources. This
damage to the ecosystem is due to the accidental leakage of crude oil or its
derivatives. Petroleum hydrocarbons could reduce the aeration and water
permeability of soil by filing the soil pores, thereby causing ecological and
toxicological effects on plantsnd the destruction of the natural state of the oilfield.
Moreover, carcinogenic and mutagenic crude oil compounds could cause fatal
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mutations in genetic material even at low levels of pollution due to their persistence
and biological toxicity. Thereforeghey have been the subject of focus, especially
because of their structural complexity and hydrophobicity. Crude oil is mainly
composed of carbon and hydrogen, but also contains nitrogen, oxygen, sulfur, and
various metals. It consists of four main compuse 1. saturated hydrocarbon, 2/
aromatic hydrocarbon, 3/ asphalting, and 4 colloids.

The cost of many conventional physical and chemical remediation methods
(soil cleaning, chemical reduction or oxidation of contaminants, and incineration) are
expensivedue to the use of esitu treatments. In addition, they also usually cause
secondary pollution problems as a result of the transport of contaminants and
chemical reagents. Bioremediation of terrestrial and aquatic ecosystems polluted with
crude oil has bee realized using green plants, microbes, or their metabolic
activity[1,p124.2p26.3p214] The advantages of bioremediation methods include
minimal onsite operational costs, no secondary pollution, and greater public
acceptance. Biological methods includee tdegradation of carbdrased chemicals
using microorganisms (fungi/bacteria), use of plants, especialhgfasing plants
with large biomass, and storage or stabilization by soil animals, and combined use of
plants and bacteria, referred to as micrabsisted phytoremediation. Previously,
plants have been applied in the remediation of crude oil contamination. However, the
biodegradation rate is at the lowest level when the crude oil contamination of soil is
at 40 g/kg. Dynamic the dynamic between plartits and soil microbes has received
considerable attention owing to the possible role of bacteria in plant growth and the
degradation of petroleum hydrocarbons. Numerous microorganisms such as bacteria
and fungi inhabit the rhizosphere and contributplémt restoration in the root zone.
For example, the root activity of alfalfa and perennial ryegrass increases the number
of amountnumberizosphere bacteria capable of degrading crude oil in the soil. The
successful application of rhizosphere restoratiopedds to a large extent on the
survival and establishment of rhizobacteria. However, the complete mechanism of
this process is still not known[4,p,348/,5,p793,.6p335].

195



EXPERIMENTAL PART

Soxhlet extraction is one of the most popular techniques for thaceedr
option of analyses from solid materials. Since its discovery in 1879, the standard
Soxhlet technique has been routinely applied in almost every analytical laboratory.
Up to tsoxhletay, soxhlsoxhlete soxhlet extraction technique remains a standard
technique to which the performance of modern extraction
techniquesyearsmpayyeyearshe years intensive research on different modifications
has been carrot overcome thof thdisadvanof the of therian the al Soxhlet
technique. New approaches to this techniqueehlbeen implemented to reduce

extraction times and extractant volumes.

Figure 1. Soxhlet extractor.
1. Reflux refrigerator. 2. Extractor steam extraction pipe. 3. A bag of drilling

cuttings or odcontaminated soil. 4. Flask withe extract.
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2P0

Figure 2. Technological scheme of the installation for cleaning soil and drill

cuttings from oil and oil products, using the extraction method

1 - capacitor; 2i the motor for rotating the drum; 3 siphon tube;tybe for
rising extractant vapors; 5spikes tancrease the heating surface;réactor; 7 drum
mixer; & hatch for loading and unloading the bag; @nveyor; 10- container for
heating the extractant; X1the bottom of the reactor; X2apparatus for heating the
extractant; 13 limiter - a plate vith holes, to eliminate the release of the extractant
during boiling; 14- container for used heavy extractant:taGk for pure extractant;
16- distillation column; 1#ank for oil products isolated from sludge and- olil

contaminated soil; 18container fo heavy waste sent to the asphalt plant.

Also, the extraction takes place continuously, while the concentration of the
released components in the reactor increases and the-safstated extractant is
drained into the apparatus (12), where, being regéeein the form of steam, it is

redirected to the reactor (6) for theperification process. After washing, which lasts
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2-2.5 hours, the heating is turned off, and the drum mixer continues to rotate for 10
15 minutes to dry the sample. The extractaptlugfter cleaning the first batch of the
sample, is also used to clean the next batch of the sample. Thus, the extractant is usec
repeatedly, until it is completely saturated. The reactor (6) consists of a drum mixer
driven by a motor (2), into which a f@pawith a crushed sample (sludge or-oil
contaminated soil) of the conveyor (9) is placed. The sample bag occupies 2/3 of the
volume of the drum stirrer (7). The bottom of the reactor is inclined (for draining the
extractant into the siphon tube (3)). Appgasa(12) is needed for the boiling point. It
Is equipped with a restrictive plate with holes to prevent the extractant from escaping.
At the bottom of this apparatus, there are spikes to increase the heating surface. Then
the saturated extractant is pumged) to the distiller (16), where it is regenerated by
atmospheric distillation and returned by the pump (a) to the tank (15) and from there
it is pumped by the pump (a) to the data rate (12) for heating and further washing.
The loss of the extractant 1s5%. Therefore, the extractant is fed into the container
(15). The proposed installation does not use coagulants or flocculants. The process
goes by itself, which does not require additional costs [7. p,524,.8p523.,9p.785]. The
extractant used is cheagadily available, and domestically produced. Work in this
area continuefkesults and discussion

Table 1

Characteristics of the physicochemical parameters of the extracted eluent

Eluent Color Composition Boiling temperature
1. Upper layer Black Fueloll -
78-83°C sublimates
2. Middle layer Brown Oil, oil product at higher
temperatures
At 100°C water
3. Bottom layer Yellowish Mineral salt evaporates, and
solution salts settle
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As a result of the analysis, it was found that oil products, resins, inorganic and
organic salts, surfactants, etc. were extracted from drilling cuttings er oil
contaminated soils. The best results for extractors (alkanes, aromatic and polar) are
obtainedwith polar extractors, as they boil at low temperatures, do not dissolve in
water, and yet the soil or drilling cuttings dry easily and quickly after cleaning.
Distillation is carried out to determine the composition of the eluent. The residue is
dischargd into a separating funnel, where 3 layers are formed, the physical and
chemical properties of which are shown in Table 2.

Table 2.

Technological scheme of the installation for cleaning soil and drill cuttings

from oil and oil products, using the extracton method

- S
8138 5. = |.E8 3% 528
Q| 0= |5 e c o o o 9 = E=R
| EZ Sccggc T O 283 9% %% S E 2
o | O < o = S O&s 9 28 O & 5.5 £
< =5 O s - cE o L L 5 O = e o x
w| L= |02 < Q a5 <X | UW
=8 |28 = o
1 154 | 141.77| 12.23 1 11.23 99.4 196 2
2 162 | 149.11| 12.89 | 1.05 | 11.84 | 99.6 196.3 2.5
3 173.5| 159.21| 13.79 | 1.11 | 12.68 99.5 196.5 2.5
4 196 | 180.42| 1557 | 1.28 | 14.29 99.4 196.4 2.5

As can be seen from Table 2, the extractant proposed by us can purify samples
within 27 2.5 hours up to 99.6%. For the implementation of the research work on
reproduction, we proposed a technological scheme for a-saaje installation.
Based on the tecbifogical scheme, a pilot plant with a capacity of-1b tons was
prepared [10p.18,.11p.85.,12p.84.,13p.295 ]. The crushed sample is loaded into the
washing tank, and then the process starts. After the sample is unloaded, dried, and

weighed. During the deulation, it turned out that by increasing the amount of sludge

199



or contaminated soil, the degree of cleaning drops to 90%. This suggests that mixing
Is necessary for large sample volumes.

CONCLUSIONS

1. Up to 99.6% effective cleaning can be achievehbyptroposed method.

2. The degree of cleaning depends on the composition of the soil, the amount
unit of oil, and oil compounds.

3. The proposed method has a wide range of applications.

4. Using the proposed method, we obtained cleared and petrified soi

5. The reagents used are cheap and easy to obtain.

6. Economically viable.
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Abstract. Solvent sublation method was proposed, using isoamyl alcohol as an
organic solvent and an alcohol solution of smdistearate as a collector. The
following parameters affecting the degree of nickel removal from wastewater were
studied in detail: the pH of the initial solution, the porosity of the Schott filters, the
time of the flotation, the molar ratio of metal toractant. The initial concentration
of the nickel model solution is 10 mg/dmt was found that the process is best
carried out under the following conditions: pH 10.1; the molar ratio of metal
surfactant 1:2; process duratioril5 min; Schott filters pwsity - 40, 100 microns;
process efficiency is 81%.

Keywords: sublation, heavy metals, surfactant, extractant, degree of removal.

Development of industry is accompanied by the emergence of a number of new
environmental problems. So, one of them is thdupon of water bodies with
industrial wastewater that contain toxic metals. One of the main sources of pollution
of surface waters by heavy metals is wastewater from galvanic production, as well as
wastewater from enrichment plants. Heavy metals arengetb to the most
biologically unsafe environmental pollutants. The rate of heavy metal in drinking
water, namely nickel, is not more than 0,1 mg £dheavy metals when released
into the water with sewage disrupt the course of natural processes and trezgluce

guality of natural waters.
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Another problem is the loss of valuable components as a result of wastewater
treatment. To remove heavy metal ions from the wastewater of galvanic production,
reagent purification methods are used mainly, the main disadeaofavhich is the
irrevocable loss of valuable components and the need to dispose of a large amount of
wet sludge. A promising method is solvent sublation, as a method of separation and
concentration, finds its application in the purification of wastemfaten organic and
inorganic impurities in dissolved form and in the form of insoluble in water
compounds, and in analytical chemistry as a method of quantitative determination of
metal traces and surfacactive substances {]. By solvent sublation isntended
such a flotation process in which the floated substance (sublat) is concentrated in a
thin layer of organic wateammiscible liquid on the surface of the aqueous phase.
The following advantages of solvent sublation should be noted:

- the ability to work with large volumes of water, the concentration of
which can easily exceed the ratio of 100:1;

- the active substance is carried away by gas bubbles and enters the upper
layer of the hydrophobic liquid without mixing the phases. Thus, the separation
process provides a selectivity potentially greater than other flotation processes;

- an equilibrium process of substance transfer that is typical for extraction,
in solvent sublation is possible only at the interface, and not in volume, i.e. the
solvent sublations nonrrequilibrium and is not limited by the distribution constant.
Therefore, the extraction of small quantities of elements can theoretically reach
100%;

- in many cases, the fact that the extracted substance is concentrated in
the organic phasegreafyaci | i t ates i tdos further tre:

Despite all obvious advantages of solvent sublation this method nowadays
doesnot find broad industri al applicat
which establish rational parameters of process and new argaspplication [1].

There are only few researches in solvent sublation application for waste water
treatment from heavy metal ions and their character is scattered and unsystematic.

However, this feature of solvent sublation as a possibility of multiple metal ions
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concentrabn in little volumes of organic solvent regardless distribution coefficient
points on perspectives of this method for waste water treatment polluted with heavy
metals with the aim of their further regeneration.

The process of solvent sublation was caroed in a glass column. It had a
length of 50 cm with an initial diameter of 3,5 cm and had 2 access ports. Gas
bubbl es wer e generated I n Schott filt
Compressed air was supplied by the compressor and moved throughethizdim
the bottom of the flotation unit column. The gas velocity was measured by a flow
meter. Isoamyl alcohol was used as an organic solvent; an alcoholic solution of
sodium stearate was used as a surfactant. Sodium stearate is a salt of sodium anc
staaric acid with formula NagGH3:0,. The surfactant was chosen because it met the
following criteria: it forms a poorly soluble hydrophobic compound sublat with the
metal; dissolves in the organic phase; aracotive nature (the metal under study is in
soluton in cationic form); has hydrophobic properties. In this process, an alcohol
solution of sodium stearate was used, since it is known that surfactants form true
solutions in alcohols (critical micelle concentration 002683 mol/dnj).

The process was cdacted in a such way: a surfactant was added to the model
nickel solution with a volume of 200 énto form a metaburfactant complex; the
solution contained 10 mg/dnof nickel and placed in a flotation column; 10 cof
iIsoamyl alcohol was added directty the column; then a timer was started and
samples of the aqueous solution were taken for analysis at certain points in time [6].
The pH of the solution was measured by using a Portlab 102 pH meter. The UV
visible spectra of sample solutions were measuwsing a Portlab 501 scanning
spectrophotometer.

Research has established the existence of several major factors affecting the
intensity of the process [6]. Some of them are due to the characteristics of the water
(pH, ionic strength) and organic (typeofr gani ¢ s ol vent and i
others are the operational factors of the process (temperature, process duration, air
flow). The experiment was conducted under the conditions of the maximum

permissible gas flow rate (50 &min). During the expément, it was found that the
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best extractant is isoamilic alcohol, which may be explained by the fact that branched
alcohols have a better ability to hold the sublates. The comparative characteristic of
extractants by degree of exclusion is illustrateéigure 1. According to the results,

the highest degree of extraction in isoamyl alcohol is 69.9%.

.

60 =
— 1
= ~1 ;
° - oo
40 a0

= Octanol
Undecyl

98]
o

Removal efficiency, %

[
(=]

—
o

o

Fig. 1. Comparative characteristic of extractants according to removal

efficiency

The concentration of nickel in the aqueous phase was measured every 5
minutes for 30 minutes. As the graph shows (Fig. 2), the optimal duration of the
process for Schott filter pores with a

81% and 75.6% nickel removal, respectively.
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Another factor affecting the degree of extraction is the pH of the nickel initial
solution. As can be seen from the graph (Fig. 3), the highest degree of metal removal

for both pore diameters is achieved at pH 10.1.
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Fig. 3. Dependence of reaval efficiency from pH.

An important parameter for the process under study is the molar ratio of metal
surfactant. The graph (Fig. 4) shows the results of experiments with the following
metalsurfactant ratios: 1: 1; 1: 1.5; 1: 2; 1: 2.5; 1: 3. The higtegree of removal
was 81% withameted ur f act ant ratio of 1: 2 and |
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Waste water treatment is a significant issue for chemical technologies. The use
of such processess solvent sublation is less expensive and more effective alternative
for treatment of systems, which include hydrophobic compounds with limited
solubility. Thus, solvent sublation do
of solutions, which arenecessary for extraction processes. On the other hand,
possibility of metal concentration in trace amounts makes solvent sublation quite
perspective for their accurate determination in natural or waste waters. Removal and
processing of trace metals is awé@nportant aspect for the future creation of water
processing schemes, which are practically wasteless.

In this report was analyzed the problem of water pollution with heavy metals,
in particular nickel. Solvent sublation method was proposed, usingysaéuhol as
an organic solvent and an alcohol solution of sodium stearate as a collector. The
following parameters affecting the degree of nickel removal from wastewater were
studied in detail: the pH of the initial solution, the porosity of the Sclitdtd, the
time of the flotation, the molar ratio of metal to surfactant. The initial concentration
of the nickel model solution is 10 mg/dnit was found that the process is best
carried out under the following conditions: pH 10,1; the molar ratio ofalme
surfactant 1:2; process duratieri5 min; Schott filters porosity 40, 100 microns;

process efficiency is 81%.
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A number of polyurethane urea coniag 2- (2-aminoethoxy) ethang&-amine
macrochain extender in their structure at different percentages of 4,4
diaminodiphenylmethane to the extender (30:70; 50:50; 70:30) were synthesized.
Immobilization of the medicinal substance Ifosfamide (drug Haolexand research
of the obtained composites were performed. The synthesized polymers are elastic
transparent membranes with a thickness of 0.3 mm. Phygscbanical researches
have shown that the tensile strength is in the range of ¥ D73l MPa, relatie
elongationd 30i 100 %.

Keywords: Ifosfamide, holoxane, polyurethane urea, diamines;(22

aminoethoxy) ethang-amine
The current stage of medical development is characterized by intensive search

for new polymeric materials to restore and ensurantmmal functioning of the body

especially for the treatment of wounds, burns and cancer.
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Medical practice requires membrane materials as new polymer medical forms.
Polymeric medicinal membranes are an alternative to such drugs as ointments, pastes,
gels. §nthesis of polymer base and introduction to its composition various active
substances, taking into physicochemical, mechanical, pharmacological, therapeutic
and other properties of components atethe coreof the basis of technology of
obtaining polymeric therapeutic membranes. It is known, thatupsthane ureas
(PUU), which are synthesized using diamines (DA) as macrochain extenders, have
improved exploitative properties and high biocompatibility, which makes possible the
further use of these materials for medicine. Because polymeric membramemisat
for medical purposes function in contact with liquid body environments, therefore,
hydrophilicity is an important characteristic of the polymer matrix for the yield of
drug [2-2].

Ifosfamide (L) - antitumor drug with alkylating action, derivative of
oxazaphosphorined(ug Holoxane). Its mechanism of action is associated with
alkylation of nucleophilic centers with the formation of crbeks in the DNA and
RNA molecules and blocking the mitotic division of cells. It is recommended for the
treatmentof germ cell tumors (GCT), testicular malignancies, ovarian cancer,
cervical cancer, breast cancer, endometrial cancer, lung cancer, soft tissue sarcoma,
Ewing's sarcoma, neHodgkin's lymphoma, and Hodge's disease.

In order to create new polymeric matésifor medical purposes as promising
carriers of drugs it was developed a method for the synthesis of a number of
membrandorming polyurethane ureas based on diisocyanate prepolymer (DPP)
using 4,4diaminodiphenylmethane (DADPh) and Z2-aminoethoxy) dtanel-
amine as macrochain extenders at different molar ratios 0,7:0,3; 0s5®.%0,7.

The synthesized polymers are elastic transparent membranes with a thickness
of 0.3 mm.

The structure was explored by IR spectroscopy and analysis of properties by

physical and mechanical methods (Tab.1).
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Table 1
Physicomechanical properties of polyurethane ureas with 2(2-

aminoethoxy) ethanel-amine

Sample Ratio of Tensile Relative

DPP:DADPh:DA, mol strength, | elongation %
MPa

PUU (DPP: D 1,0:0,0:1,0 2,21NO 38, 8N1
PUU(DPP:0,7DADPh:0,3DA 1,0:0,7:0,3 1, 52N0 27, 7N1
PUU(DPP:0,5DADPh:0,5DA 1,0:0,5:0,5 1, 92N0 75, 4N3
PUU(DPP:0,3DADPh:0,7DA 1,0:0,3:0,7 0, 92NO 41, 4N1
PUU(DPP:DADPh) 1,0:1,0:0,0 1, 72N0 77, 9NG6

According to the obtainecksults, the tensile strength of the synthesized PUU
is in the range of ~ 0,92,1 MPa, relative elongatioh 30i 75 %. The best ratios for
polyurethane urea were PUU (DPRp) and PUU (DPP:0,5DADPH:0,5DA).

The next stage of the research was modificatiorthef obtained membrane
materials by medical form of Ifosfamide. To do this, obtained polymer membrane
was dissolved in DMAcimethylacetamide), thelfosfamide was added in in an
amount of 1% by weight of the polymer, the mixture was poured into mol@s, igri
an oven at 75 A C to a constant wei g|
transparent membranes with a thickness of 0.3 mm. The results of physico

mechanical are presented in table 2.

Table 2
Physicomechanical properties of synthesized PUU with dsfamide
Sample Ratio of Tensile Relative
DPP:DADPh:DA+L, mol | strength, MPa | elongation %
PUU (DPP: D¢ 1,0:0,0:1,0 1, 73 N0 54, 14N1
PUU(DPP:0,7DADPh:0,3DA+L) 1,0:0,7:0,3 1, 5NO0, 31, 8N1
PUU(DPP:0,5DADPh:0,5DA+L) 1,0:0,5:0,5 1, 63N0 79, 09 N2
PUU(DPP:0,3DADPh:0,7DA+L) 1,0:0,3:0,7 0, 74N0 108, 8N
PUU(DPP:DA+L) 1:0:1 0, 97NO 103, 9N

According to the obtained results, the tensile strength of the synthesized PUU
is in the range of ~ 0,74,73 MPa, relative elongatiah 30i 100 %. Thebest ratios
for polyurethane urea were PUU (DPRp) and PUU (DPP:0,5DADPhH:0,5DA).
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After modification with the medical substance Ifosfamide, polyurethane ureas have
not changed their physical and mechanical characteristics.

Therefore, the obtained polymeatemonstrate optimal physical and mechanical
properties for further biological research. At this stage, researches of the
biodegradation of the obtained polymer composites and the dynamics of the yield of
medical substance Ifosfamide from polymer matricgesoagoing.
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In our early workone] it has been established that hesgistant concretes
made on the basis of aluminous cement containing metakaoliniteahaumber of
advantages compared to existing analogues and are characterized by early setting,
high initial strength, and the absence of significant strength losses after 28 days of
hardening. Such concretes can be used for the manufacture esilBgddnings of
complex configurations, with an operat
established that, in terms of higgmperature performance, the developed concretes
are not inferior to the best foreign analogues and are promising refractoryaieateri
for use in various industries.

The purpose of this work is to study the possibilities of obtainingesetant
concretes using the methods of mathematical statistics.
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As you know, heatesistant concrete is a special type of materials that, under
the i nfluence of high temperatures (up
physical and mechanical characteristics within the established limits-rétestiant
mixtures are successfully used in all areas of industrial construction, in no way
inferior to smalpiece refractory materials [2]. So, for example, lreatstant
concretes GOST 209490, in comparison with conventional refractory materials, do
not need special preliminary firing. Heat treatment (firing), refractory concrete, takes
place duing the first heating of the finished structure, at the time of starting the
thermal unit.

Alumina powders obtained from spent catalysts formed as a result of natural
gas processing under conditions were used as a fiNetlUz -Kor Gas Chemical”

LLC . Theratio of cement: aggregate = 1:3. Concrete samplbss with an edge of
2 cm were prepared by vibrocompaction (W/T=0.08). The optimal ratio of grain sizes

of adjacent aggregate fractions was determined by the formula [1]

d/d, 1 =0.226

where dn is theverage diameter of fine fraction grainsj tins the average
diameter of grains of coarse fraction. The quantitative ratio of adjacent aggregate
fractions was determined by the method of simyétice planning of the
experiment. To describe the depentkemf concrete properties on the quantitative

ratio of aggregate fractions, an incomplete tturder polynomial was used

3 =bIx1 +b2x2 +b3x3 +b12x1x2 +b13x1x3 +b23x2x3 +b12X1x2x3.

The experiment planning matrix and the results of testing thsigadilyand
mechanical properties of concrete are given in Table.

Based on the results of the experimental data, the polynomial coefficients were
calculated, expressing the dependence of strength and porosity on the quantitative

and granulometric ratios ofjgregate fractions.
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Table

Experiment Design Matrix

Aggregate fraction Experimental data
Y Yn
Polynomial Compressive  Open
coefficient X1 X2 X3 strength, | porosity, %
MPa
q1l one 0 0 30.0 18.9
d?2 0 one 0 41.0 18.0
d 3 0 0 one 53.0 17.7
dl?2 0.5 0.5 0 39.0 18.2
dl3 0.5 0 0.5 46.0 17.9
d23 0 0.5 0.5 51.0 17.8
dl123 0.33 0.33 0.33 55.0 17.6
Check Point 0.5 0.3 0.2 49.0 17.8

The regression equations have the form
J U=30x+41 % +53x%+ 14 XX, + 18 X3+ + 16 %X3 + 225 %XoXs,
IN=189%+180%+17.7%T 1.0 XX>T 1.6 X3T T 0.2 %X3T 7.8 %XoX3
The adequacy of the equation was checked using Studéesgtsaind additional
experimental samples at control points. The regression equation was calculated using
the TRIANGLEV.1.0 program with a variation step of 10 wt.%. Based on the results

of calculations and mathematical processing of the experiment, the simplex diagrams

composition strength and compositiorporosity were constructed (Fig).
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Fig. Diagrams compositioncompressive strength, MPa (a), and composkion

open porosity, % (b), concrete based on aluminous cement
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It has been established that in order to obtain concrete of high strength, density
and uniformity, a mixture containing 1035 wt. % fraction 1.25 0.63 mm, 15 45
wt. % 0.631 0.315 mm, 30 65 wt. % 0.315 0.15 mm.
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As is known, the production of aluminous cement, like its other analogues, is
an energyintensive production, therefore, for many years, much attention has been
paid to the creation of energaving technologies, as well as the productibmiaed
(multicomponent) cements. Currently, this direction is the most promising. Various
materials are used as additives to clinker: biastace granulated slag, fly ash, ash
and slag waste from energy enterprises, natural materials: flask, tripoln eécent

years, a lot of work has been devoted to the use of microsilica. However, its scarcity
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does not ensure widespread use. Currently, the attention of researchers is paid to
metakaolin and other additives [1, 2].

In our studies, the influence did addition of metakaolin on the properties of
aluminous cement was studied. Kaolins from the Khodzhakul deposit in the Aral Sea
region of the Republic of Uzbekistan were used as the feedstock; the chemical
composition is reported in [3].

For the study, aminous cement clinker, metakaolin were used, the chemical
composition of the materials is presented in Table. 1. The process of obtaining
aluminous cement using kaolins is described in detail in our earlier works [3].
Mineralogical composition of aluminsucement (%): calcium monoaluminate
CA=53; gehlenite C2AS = 37; other minerals ~10. In a laboratory ball mill with a
volume of 10 liters. cements were obtained by grinding clinker with the addition of
10.00; 15.00 and 20.00% metakaolin.

Table 1.
The chemial composition of the materials used
name of raw The content of oxides, in wt.%
materials  [sjQ, Al,O; Fe,O; CaO MgO | others
Aluminous 10.40 40.10 2.65 40.50 0.58 |5.77
cement, HZ40
Metakaolin 51.50 41.80 2.30 0.70 0.3 |34

The specific surface area bbth samples was Ssp = 3380 nf/kg. Two
samples of cements were obtained from aluminous cement by grinding to Ssp = 320
m’/kg. one of them was pure aluminous cement (HC), the second HC with the
addition of 10.0620.00% metakaolin.

Determination of physal and mechanical properties of binders was carried out
according to current standards. The hydration process and the composition of the
resulting hydrated compounds were studied using the methods used in research
practice: differential thermal analysis TB), X-ray phase analysis (XRD), optical
and electron microscopy. Studies have shown that the addition of metakaolin to

aluminous cement causes an increase in the normal density of the cement paste and «
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lengthening of the setting time. The strength progerof composite cement mainly

depend on the hardening time (Table 2).

Table 2.
Physical and mechanical properties of cement stone
Metakaolin WA\c Mechanical strength of cement stone in compressg
content relationship after curing, MPa
1 day 7 days 14 day 28 day
0 0.40 27.5 35 37 43
ten 0.40 26 thirty 45 55
fifteen 0.40 25 35 fifty 60
twenty 0.40 24 35 46 55

In the early stages of hydration-8ldays), the introduction of metakaolin into
the cement composition does not reduce the strengitandlard beam samples, as is
usually observed when using other mineral additives. In the subsequent periods of
hardening, due to the intensive interaction of metakaolin with hydrate neoformations
of the cement stone, its compaction occurs and the strehgjtle stone by 7 and 28
days increases and reaches a greater value than the strength of the control cemen
(Table 3). The study of the phase composition of hardening composite cements was
carried out using Xay phase analysis. The data obtained (Figintlicate that the

binding of calcium hydroxide by metakaolin occurs intensively.
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Figure 1. X-ray phase analysis of cement stone from aluminous cement

without additive (a) and with the addition of metakaolinite (b) after appropriate
heat treatment( at 8 00 AC)
XRF data are confirmed by the results of electron microscopic studies (Fig. 2).
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Fig.2. Electron microscopic images of cement stone from aluminous

cement without additive (a) and with the addition of metakaolinite (b) after
appropriate heat treatment (at
The structure of the hardened stone with metakaolin is denser, the pore space is
filled with MK particles, the surface of which is coveraith hydrate shells the
products of the interaction of calcium hydroxide with silica. As can be seen from fig.
2 in the composition of cement stone from aluminous cement, there are well
crystallized Ca (OH)crystals, while when cement is hydrated witle taddition of
metakaolin, the structure of the stone is mainly represented by calcium hydrosilicates.
The addition of metakaolin to HC promotes the formation #SH;g stratlingite as a
result of the reaction of €aand AF* ions with metakaolin amorphssilica. Hydrate
compounds are presented in the form gAIgs;, C;ASHg and calcium hydrogen
garnet. On the Xay diffraction patterns of the samples, the diffraction maxima of the
C,ASHg lines (d=1.258; 0.63 nm) appear already after 7 days, and the littes w
d=0.280; 0.272 nm, composition characteristic of hydrogargdt8, are detected
after 28 days. The high degree of hydration of cement with the addition of metakaolin
causes a low porosity of the cement stone and, accordingly, its higher strenggh durin
all hardening periods. The absence of recrystallization of calcium hydroaluminates
during hardening of HC with the addition of metakaolin made it possible to
recommend a composite composition (aluminous cement with the addition of

metakaolin) for the pparation of a dry building mixture.
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Thus, the use of metakaolin as an additive to aluminous cement showed the
following results. As is known [4], a characteristic property of aluminous cement
(AC) is a rapid increase in strength, especially in the eaalgest of hardening of
cement stone, and high sulfate resistance, among the disadvantages is a decrease i
strength during longerm hardening. This circumstance led to the prohibition of the
use of HC in the construction of reinforced concrete structufes.rdason for the
decrease in the strength of the cement stone is the recrystallization of the hexagonal
hydroaluminates formed during the hydration of the cement into a cubic form.
Metakaolin has a high reactivity, provides an increase in the strenigdtroPortland
cement and Portland slag cement. Interacting with aluminous cement, prevents
recrystallization of hexagonal calcium hydroaluminates into a cubic form, promotes
compaction of the cement stone and a smooth increase in strength over timéelt can
recommended as one of the components in the production of dry building mixes.
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Abstract: To design a well structure, it is necessary to determine the purpose
of drilling and the purpose of the well, the design horizon and deptreaokell, the
diameter of the production column, reservoir pressures and hydraulic fracturing
pressures of stratigraphic horizons, methods of completion of the well and its
operation, the profile of the well and its characteristics, the characteristimsksfby
strength. When choosing a well design, the duration of drilling of each attachment
zone, the intensity of wear of the conductor and intermediate casing strings, as well
as the geological study of the drilling area are taken into account.
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condensation unit, throttling.

The problem of determining the amount of gas condensate produced at the gas
field of Western Turkmenistan (except for the tasks solved with targetddpim
studies of wells) is directly related to the measurements of gas well flow rates at
group measuring units, the operation of which currently has significant features.

The group measurg units are equipped with measuring complexes of the

"DEMAG" type, which were supposed to provide automatic measurement of gas and
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condensate flows in the losigrm operation mode of each well connected to the
measuring unit in the design version of tharkv

Currentl vy, (in speci al operating C C
equipment complex is used for shtetm measurements of the gas flow rate with
measurement of the amount of condensate after its separation in the storage tank,
which for highflow wells cannot provide sufficiently high accuracy of measurements
made in manual mode of emptying the storage tank into an additional measuring
device with condensate degassing. At the same time, the volume actually measured in
the measuring gauge is infiafent for an accurate determination of the flow rate of a
highly productive well by condensate [1,2, p. 37, p. 95].

For a more precise determination of the flow rate, it is necessary to restore
local automation (without connection with the general aatmncontrol system),
which ensures the functioning of individual devices of the complex in a continuous
measurement mode with the determination of the volume of liquid flow in calibrated
horizontal highpressure vessels with tracking the level in themglwis provided for
by the design version of the measuring complexes.

A feature of the gas collection system of gas fields is the supply of natural gas
to oil wells as a working agent.

The determination of the amount of gas supplied to the gas lifttherwells-
sources of the working agent is made according to the values of the daily flow rates
of wells obtained during measurements on thdUs(group measuring unit). The
amount of gas consumed by each gas lift well from the common supply manifold is
deermined by calculating the gas flow through the wellhead fitting of a known
diameter (68 mm) at the actual pressure values in the annulus of the well and in the
collector, i.e. by the pressure drop at the fitting.

Gas is supplied to the gas lift from \gelith reduced pressure, insufficient for
the technological mode of operation of the gas turbine unit (installation of complex

gas treatment).
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Wells with reduced buffer pressures are currently connected to a separation
unit (on the territory of the firstonstructed (lowtemperature separation unit)) and
gas from them is sent to the main gas pipeline.

In the multilayer gas fields of Western Turkmenistan, typical well designs
correspond to the geological and technical conditions for the construction and
operation of wells of various depths in accordance with the parameters of the deposits
being developed:

Well suspension data for the N&Khorizon:

1. The diameter of the production column d = 140mm.

2. Tubing diameter d = 73 mm.

3. The depth of the descerittbe tubing = 4050m.

4. The diameter of the lifting column of the tubing = 408066m.

5. The type of fountain fittings"Voronezh- 765".

Well suspension data for the NKa horizon:

1. The diameter of the production column d =-148mm. (combined)

2. Tubing diameter d = 73 mm.

3. The depth of the descent of the tubing = 2835m.

4. The diameter of the lifting column of the tubing = 282870m.

5. The type of fountain fittings"Romania- 156".

Well suspension data for horizon At

1. The diameteof the production column d = 140 mm.

2. Tubing diameter d = 73 mm.

3. The depth of the descent of the tubing = 1686m.

4. The diameter of the lifting column of the tubing = 169602m.

5. The type of fountain fittings"Voronezh- 765".

As follows fromthe above well designs, the lifting columns are lowered to the
level of filters, which provides the best conditions for the removal of liquid entering
the bottom of the well.

The diameter of the lifting pipes (73 mm) should be considered optimal,

providing sufficiently high flow rates in the pipes and at the same time limiting
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hydraulic losses when moving in the diagiid flow pipes with high speeds, which
ultimately ensures maximum wellhead (buffer) pressure and, accordingly, maximum
use of reservoir emgy for transport and gas preparation.

At the current stage of field development, due to a drop in reservoir pressure in
the deposits, a significant number of wells are operated in modes with fluid
accumulation in the boreholes, which is established obdkes of calculations made
in accordance with the temporary instruction [3, p.54]. The simplified method used in
this manual for calculating fluid accumulations at the bottom of wells based on the
difference between the annular and buffer pressure ofw#ie (not taking into
account the magnitude of hydraulic losses) is used to estimate fluid accumulations of
various wells in gas fields.

This gives grounds to recommend the use of surfactants for the removal of
fluid from wells in order to reduce back psese on the formation and a
corresponding increase in pressure on the well buffer.

Taking into account the significant flow rate of condensate wells and the
appearance of a large amount of water in the wells in some cases, -aonalensate
mixture is subject to the foaming process, for which it is preferable to use
compositions of various surfactants and, in particular, a mixture of ionogenic and
norrionic surfactants [4, p. 82].

At the initial stage of the application of surfactants for the removéboid
from the faces, a method of atime injections of calculated volumes of surfactant
solutions into the annulus of wells is proposed, with a further transition to the
introduction of solid surfactants into the well with an extended period of ex@tsur
borehole fluids.
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Summary. In the article the results of experimental studies by the performed
of heat conductivity of created polymer miercand polycarbonatbased
nanocomposites, which comprise from 0.2% to 10% carbon nanotubes and
microparticles of aluminum, are presented. Materials on the interpretation of the data
based on the percolation theory are submitted. The possibilities of using of offered
composites fothe production of heat exchangers, focused ondmade heat transfer
and operating in hostile environments are previewed.

Key words: polymer micre and nanocomposites, carbon nanotubes,

microparticles of aluminum, heat conductivity, heat exchangers.

Intr oduction. The use of microand nanocomposites for various purposes is
one of the new directions in the creation of modern heat and power equipment.
Among them, polymer composites stand out, which have a number of unique
propertiesi mechanical, electricabptical, etc. Materials of this class are used, in
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particular, for the manufacture of heat exchange surfaces. This stimulatedegthn
study of their physical properties, in particular, heat conductivity. The use of
nanocomposites is designed to irage the durability and reliability of heat exchange
equipment, reduce their weight and size characteristics, eficl][1

The purpose of this work:is to study one of the thermophysical properties of
polymer nanocomposites, namely, heat conductivity, argdudy the mechanisms of
structure formation of these materials.

Materials and research methods

Materials for the manufacture of heat exchangers, as you know, must meet a
number of requirements for their performance data. They concern the following
aspecs: thermophysical properties, operating temperature range, technological
characteristics, etc.

The main thermophysical characteristic of materials for heat exchange surfaces
is the value of the heat conductivity coefficient. Its values, in order to etmure
thermal resistance of the heat exchangers walls, as a rule, should not be less than 2C
W/ mAK.

The requirements for the area of operating temperatures of materials are
dictated by the heat modes of operation of heat exchangers. The operating
temperaturerange of polymer micro and nanocomposites is limited by their
softening temperature. The operating temperature of the surfaces of these materials
does not exceed 200AC. Thus, these mat
exchangers with lovgrade heat transfer.

For heat exchangers that operate under the influence of various aggressive
environments, materials with high corrosion resistance are required. In addition,
important characteristics of heat exchangers include their weight and sizédrglica

Within the framework of this research, the task is to create polymer-aicdo
nanocomposites that meet the above basic requirements. In this work, the possibilities
of developing such composites based on partially crystalline polycarbonate are

consdered. Carbon nanotubes aaldiminummicroparticles are used as fillefBhe
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carbon nanotubes used in the research were fabricated by the chemical vapor
deposition method (CVD) [8,9].

In order to develop polymer composites for the manufacture of heaareyeh
surfaces, a complex of experimental studies of their-t@aducting properties was
carried out with varying the mass fraction of the filler from 0.2% to 10%. Samples for
research were prepared by hot pressing the composition obtained by mixing its
powderycomponents in a magnetic stirrer.

The heat conductivity coefficient of polymer composites was determined using
an IT-8-400 instrument [10].

Results and discussion

In the process of experimental studies, the features of the change in the heat
conductivity of polymer composites dep:¢

establishedThe characteristic results of the experiments are shown in Fig 1.
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Fig.1. Dependence of the coefficient of heat conductivity- of polymer
composite materials based on polycarbonate on the fillers proportiory: (a),
(b) - linear and logarithmic scale along the ordinate axis, respectively.

As can be seen from Fig. 1, in the caséoth composites, there is a trend
towards an increase in the valwue of t

increase of mass fraction of the filler.

Il n this case, the presence of effect
t he f i | |la#racts spechalatteatiomy Thus, for a polymer nanocomposite filled
with carbon nanotubes, a sharp change i
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equal 0.5% and 4%. And for a microcomposite filled with aluminum, such a sharp
change correspondgst t he value ¥ = 1.05% and 4 %.

The described picture of the change in the heat conductivity coefficient
depending on the content of fillers can be interpreted within the framework of the
theory of percolation [11, 12]. According to this theory, when modefitied
polymers, the following main stipulations are accepted:

- fillers in the polymer composite are located in a certain way, which leads to a
change in the geometric structure of the polymer;

- a nonlinear change in the heat conductivity of polysmnposites (a sharp
jump) occurs at a certain critical filler concentration, called the percolation threshold;

- the percolation threshold and the values of the heat conductivity of the
composites are related to the size and shape of the particles;

- a conpletely continuous phase of filler particles (percolation cluster) can
form in the composite.

In accordance with the above stipulations, the two jumps in the heat
conductivity coefficient found in the
explained asdilows. Experimental data indicate that the first threshold percolation
takes place at = 0.5% for carbon nanotubes andrat 1.05% for aluminum.

At filler concentration levels below the first percolation threshold, filler
particles are relatively unifarly distributed in the polymer matrix in the absence of
contact between them (Fig. 2a). In view of this, the heat conductivity coefficient of
composites in this range of filler proportion changes very slightly.

Upon reaching the first percolation threshalde filler particles contact each
other and form a continuous percolation cluster (Fig. 2b).

In the situation under consideration, the values of the heat conductivity
coefficient of fillers significantly exceed the corresponding values for the polymer
matrix. Therefore, the formation of such a cluster leads to a sharp increase in heat
conductivity of the composite as a whole. That is, percolation clusters play the role of
a kind of heatonducting channels. They are responsible for the atleseribed

effect of an abrupt i ncrease in the val ue
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Fig. 2. Arrangement of filler particles in the polymer matrix at different
concentrations: a) below the first percolation threshold; b), c¢) near the first and
second percolation thresholds, respectively; 1 filler particles; 2 - aggregates;

371 continuous percolation cluster; 4i continuous percolation net

In the region of filler concentrations close to the first percolation threshold,
along with the indicated continuous percolation clusters, aggregafi#ergbarticles
are also formed (Fig. 2b).

As the concentration of fillers increases, the number of such aggregates
increases. When the filler proportion approaches the second percolation threshold,
they form the sealled percolation network (Fig.2c)h& presence of a percolation
network causes a sharp increase in the heat conductivity of the polymer composite.

From the data shown in fig 1 It follows that the use of the carbon nanotube
filler and aluminum microparticles makes it possible to obtain pefyoomposite
materials for the manufacture of heat exchangers. Since the values of the heat
conductivity coefficient of the materials under consideration correspond to
20W/ m"K) with a relatively low filler
20W/ m” Kheicase of a filler of carbon nanotubes is achieved at their proportion

equal to 6.44%, and for a aluminum fillespproximately 10%.
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It is important to emphasize that in situations where nhand micro illers are
not used, the corresponding polymempumsites should contain a significantly larger
amount of filler.

As for the requirements for materials for heat exchangers in aggressive
environments, the created mierand nanocomposites fully satisfy this requirement.
This is due to both the unique matrrosion properties of the polymer matrix and the
very high corrosion resistance of the fillers under consideration.

Conclusions

1. A complex of experimental studies was carried out to develop polymer
micro- and nanocomposites based on polycarbonate fiNeith aluminum
microparticles and carbon nanotubes. The prospects of using these composites for the
manufacture of heaxchange surfaces for various purposes, focused on the transfer
of low-potential heat and operation in aggressive environments, are.shown

2. It is noted that the proposed composites have similardogatucting
properties to traditional analoguesorrosionresistant steels. However, they surpass
them in such characteristics as the resource of the corresponding equipment, weight
and size inttators, etc.

3.  Experimental dependences of the heat conductivity coeffiti@ftthe

studied composites on the mass fractioof the filler (0.2¢ w ¢10%) are obtained.
The effect of a sharp change in theheonductivity of materials at certain critical
values of the filler proportion has been found. An interpretation of this effect is given
on the basis of the theory of percolation.
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POLYTETRAFLUOROETHYLENE TO REDUCE SPHERICAL
ABERRATION OF INTRAOCULAR LENSES
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Abstract: After implantation of intraocular lensefhe most significant is
spherical. A method for reducing the longitudinal spherical aberration of intraocular
lenses by applying an additional optical layer on their surface is proposed. It was
found that in order to reduce the value of the longitudinlégpal aberration of the
intraocular lens made of hydrophobic acrylic, the thickness of the Teflon layer should
be about 100 nm. The sputtering results indicate an improvement in the optical
characteristics of the lens by reducing longitudinal sphermairation.

Keywords: crystal, spherical aberration, intraocular lens, IOL,
polytetrafluoroethylene, teflon, vacuum spraying, UVH NVision Optics,

NanoScopélla Dimensior3000

The most common eye disease of all time is cataract. The method of cataract
elimination is surgical intervention with the subsequent replacement of the native lens
with an artificial one. The generally accepted method s ultrasonic
phacoemulsification with flexible IOL implantation [1, 2].

Today there are more than 1500 types OLd, differing in shape, size,
material from which they are made, etc. [3]. In all intraocular lenses, aberrations
occur to varying degrees, the main of which is spherical. The frequency of occurrence
of higher order aberration, 4th order spherical, wigcthe sum of optical deviations
and reaches a level that creates discomfort in life, is 15%. With an increase in the

refractive power of the IOL, the frequency of occurrence of aberrations increases [4].
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Purpose and objectives of the studyThe purpose othe study is to reduce
the longitudinal spherical aberration of intraocular lenses. This is achieved by
obtaining the necessary optical coating on the lens surface, which will reduce the
numerical value of spherical aberration and negative optical effects

The process of achieving this goaFor deposition of polytetrafluoroethylene
with a layer thickness of 100 nm (PTFE), an NVision Optics intraocular lens was
chosen (Fig. 1) [5].

Fig. 1. I ntraocul a[bf]  ens ANVI s
17 sharp edge; P side; 3i marker cutouts; 4 leaf-shaped haptics

The vacuum deposition unit UV (Ukraine) was used (Fig. 2).

= .4 >

Fig. 2. Installation-78@er vacuum
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17 HV generator Dressler Cesar 403; ¥acuum meter Pfeiffer vacuum;i3
HF generator control ystem; 4 1 Substrate rotation drive; 5 StellarNet
spectrophotometerj6Vacuum system control;i7Computer Manager

The setup was used with a rotating disk loaded into it, which contained three
silicon witnesses and an NVision Optics intraocular lens.

To improve the accuracy of measurements of the thess of the applied film,
an optical system was used, which included a-@hannel system thickness meter
Sigma Instruments SQ#42 (USA). It was equipped with the spectrophotometer
StellarNet (USA), HF gnerator Dressler Cesar 403 (USA), vacuum meter Pfeiffer
vacuum (Germay), a light source, fiber optic light conductors, and vacuum inputs of
radiation into the chamber.

Fig. 3 shows the initial parameters when spraying PTFE using the equipment;

Fi g.ina# f

Input Readings
Rate (4/3) IThtck (k&) I Freq. (Hz) I Life (%) l Control
Sensor 1 01 0.000) 5971780.2 97.2 NONE
Sensor 2 -01 0.000 5947963.3 948 NONE
Sensor 3 -13 0.000| 5903570.4 90.4 PTFE
Sensor 4 00 0.000 Fail ? None

Fig. 3. Initial parameters of UVN-74
when spraying 100 nm of polytetrafluoroethylene: voltage of electronic
activationr0 . 8 kV; the current of electronic
pressurei6 . 3-hrhndHg

Rate (A/5) | Thick (k8) | Freq. (H2) [ Lite ()| Control
Sensor 1 06 0.736 59705924 97.1 NONE
Sensor 2 13 1.787 59451011 945 NONE
Sensor 3 28 1.649 58357719 896 PTFE
Sensor 4 00 0.000 Fail ? None

Fig. 4. Final parametersof UVN-74

237



when spraying 100 nmof polytetrafluoroethylene: voltage of electronic
activatonr0 . 8 kV; electric activatien curr
pressuremmHy. 8L 10
Using a NanoScope llla Dimension3080atomic force microscope (USA),
the thickness of the deposited PTFE layer and the morphology of its surface on the

lens were studied (fig.5).

Stepheight

L

100
1

\MAW

-100

oh A sl 1010

v

Step height
102.66 nm

H B

Fig.5. Values acquired from the cantilever of the atomic force microscope

According to sputtering anelxamination, the thickness of the deposited PTFE
layer was confirmed using an atomic force microscope. NanoScope llla
Dimension3000 showed a thickness of 102.66 nm, which is an acceptable value.

To measure the longitudinal spherical aberration of the M, ,used the

Linnik visual focusing method on the OSXoptical table.
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Longitudinal spherical aberration
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Fig. 6. The longitudinal spherical aberration of lenses with and without
polytetrafluoroethylene spraying

When studying the intraocular lens with a PTFE spray of 100nm through an
apeture with a diameter of 2mm, no longitudinal spherical aberration was detected.
When examining zones with a diameter of 4 and 6mm, it was found that the indicator
of spherical aberration was significantly less than the corresponding indicator of the
IOL without spraying. The result of the passage of light through a zone with a
diameter of 4mm is a decrease in the length of the spherical aberration zone by 4
times compared to the IOL without spraying. When investigating a zone with a
diameter of 6mm, a de@se in the spherical aberration by 0.2mm was detected.
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Abstract. The article analyzes the possibilities of restoring destroyed and
creating new heat supply systems based on the local resources use: geothermal, solar
wind energy in combination with peak gas, electric, solid fuel boilers. Shown, that
throughout the teitory of Ukraine there are reserves of all renewable energy sources
type. The basic schemes of the renewable energy sources integrated use in various
regions of Ukraine are considered.

Keywords: autonomous heating systems, renewable energy, local resources

1. Introduction

The war brought enormous destruction to Ukraine. The housing stock,
industrial enterprises, and infrastructure have been destroyed in many cities and
towns. The country is preparing comprehensive programs for -waost
reconstruction, modermation and construction of new housing, including the
construction of new settlements for internally displaced persons from war zones [1].

The construction of new and modernization of obsolete and destroyed heat
supply systems is one of the main tasksudligative improvement of people's living

conditions.
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It is worth noting, that the country's reconstruction plans provide not just for
the restoration of destroyed facilities, but their construction on a new technological
basis, taking into account worltasdards.

2.  Materials and methods

This study presents the results of an analysis of the possibility of creating a
typical District Heating Project for small communities based on local energy
resources.

The concept of the Project.

1 The development usefundamentally new, at the level of world
standards, solutions, aimed at saving natural gas, widespread use of local resources
and renewable energy sources, minimizing the use of fossil fuels and maximizing the
use of resources most common in a particidgran.

1 The rational use of local and supplied fuel and energy resources ensured
in heat supply systems.

1 In the development of district heating systems, hybrid schemes of power
supply units with the inclusion of various energy sources are widely used.

1 When developing hybrid technological schemes using both renewable
and traditional energy sources, the region availability of various fuel resources taken
into account.

1 It would like to note that, taking into account world experience and
standards, district heag instead of stove or individual boiler, should be available
not only in cities, but also in any settlements.

1 In the district heating systems can be used as energy sources both,
traditional fuel or electric boilers, and, for example, geothermal or $loéamal
blocks. This will stabilize the supply of coolant to the consumer and reduce the cost
of traditional fuel.

1 The local primary energy sources in Ukraine, such renewable energy
sources as geothermal, solar energy, wind energy, biomass energy, small

hydroelectric power stations, substandard gas fields are underdeveloped.
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1 World experience shows that ntnaditional energy can reduce the
consumption of fossil fuels, reduce the negative impact of energy on the
environment, and makes it possible effedyveolving regional problems of energy

supply based on local resources.

Ukraine has significant reserves of the all type renewable energy sources.
According to experts (L2), the technically available RES potential in terms of
standard fuel is estimated & to 100 million tons of fuel equivalent, which is about
40% of Ukraine's total energy consumption.

However, at present, the practical use of these resources (all types of renewable
energy sources) in the country's total energy balance does not ex@#edJader the
current conditions, the larggcale development and use of rtoaditional energy
sources can become an important alternative to fossil fuels, a significant factor in
increasing the country's energy independence, improvement of social anmneco
living conditions of the population, preservation of the environment. In the Ukrainian
heat supply systems resources of geothermal, solar, wind, hydraulic energy, as well
as biomass energy, small substandard gas fields can be widely used.

Solar energ resourcesSolar and wind energy today have such a technical and
economic level that can be widely implemented not only in individual construction,
but also on an industrial scale.

According to the level of solar radiation intensity, the territory of di&

divided into four zones Figure 1
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1zone - 1350 kWh / m2 - hour)
2 zone - 1250 KWh / (in2 - hour)
3 zone - 1150 KWh /(m?-hour) |
4 zone - 1000 kWh / (m2 - hour) 88éa

Figure 1. Solar radiation intensity

The largest annual value of solar radiation per unit area is in the first zone
[11=1350 kWh / m2, and the smallest in the fourth 14 = 1000 kwh / m2. In the second
and thirdzones, these values are 12 = 1250 kWh / m2 and 13 = 1150 kWh / m2,
respectively. The first and second zones are located in the southern regions of
Ukraine. More than half of the country's territory is in the third zone. The fourth zone
is the least favordé for the use of solar energy due to frequent clouds.

Resources of solar energy, taking into account the efficiency of solar
installations, can be up to 17 billion kWh of heat, which can save up to 2.5 million
tons per year [3].

Wind energy resourcedJkraine has significant wind energy resources. But
wind energy is unevenly distributed throughout Ukraine: in the south of the country
the wind potential is much higher than in the north. The most favorable regions are
Lviv, Ivano-Frankivsk, Zakarpattia ancheé western part of Chernivtsi region, the
Black and Azov seas, Odesa, Mykolaiv, Kherson, Zaporizhia and Donetsk regions,

Luhansk region, Crimea.
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The total capacity of wind farms that can be built in promising regions of
Ukraine can be estimated at 16 TWtlwia possible annual energy production of
about 32 billion kWh / year. [4].

Geothermal energy resourcésalysis of global trends in geothermal energy

shows that in the coming decades, geothermal heat supply will develop most
intensively. In terms of volmes of all types of renewable energy sources for heat
supply, geothermal energy ranks second in the world after solar.

In Ukraine, geothermal energy can take a worthy place in the development of
heat supply, as more than two thirds of Ukraine's terriopgromising for the use of

geothermal energy (Fig. 2) [5].
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Figure 2. Regions of Ukraine promising for the development of geothermal

energy

The explored reserves of geothermal energy in Ukraine are about 200 GW. The
promising potential of geothermal eggris about 90 TWh / year, which can provide

annual fuel savings about 10 billion cubic meters of gas for heat [6].
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Ukraine has a large number of canned wells in gas and oil fields. The use of
existing wells significantly reduces the cost of preparatorykwior geological
exploration, drilling of prospecting and exploratory wells. With some reconstruction
and refinement, they can be used to create geothermal plants for various purposes.

The source of heat in geothermal heat supply systems is thermal wiaitg,
enters the system from underground reservoirs through wells and thus replaces
traditional boilers. All other elements of the system based on the fuel boiler remain
almost constant. This allows easily transfer existing heating systems to geothermal
heat supply settlements and industrial facilities.

The simplest scheme is the direct use of thermal water in heating networks. But
this is possible only at temperatures of thermal water above 80C with its low
mineralization. If the temperature of the geothal coolant is below ST, the
scheme for its heating includes heat pumps.

Thanks to the use of heat pumps, {®mperature neasurface geothermal
resources at depths from several to -BO0O meters are becoming increasingly
important. Their use becomessteffective and convenient when creating typical
nearsurface geothermal systems. In this case, expensive deep drilling excluded.

Geothermal heat supply systems of different capacities, depending of the
region natural capabilities and the consumer nesads pe created in settlements for
industrial and agricultural facilities.

Gas resources of substandard fieldskraine has a significant number of
explored gas, gas condensate and oil and gas fields that are not developed due to thei
poor condition. Offbalance reserves of minimum fields are about 11 billion m3 of
gas [7]. Involvement of undeveloped and preserved fields in the fuel and energy
complex of Ukraine and use of these resources to solve regional problems of energy
supply to local consumers caigrsficantly reduce energy shortages and ensure stable
operation of local energy supply systems.

Heat resources for seasonal accumulati@ne of the ways to reduce fuel
consumption for domestic heat supply in winter is the accumulation of heat in

summer.Sources of heat for accumulation can be secondary energy resources of
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industrial enterprises, excessive heat of boilers and thermal power plantsyumar
heat supply systems based on solar collectors. A promising direction is the creation of
seasonal Wteries using the heaétaining properties of solids and liquids. The
seasonal accumulation technologies use allows produceroigadt heat and cold
supply systems for residential and commercial facilities.

The above data allow us to conclude that whereld@ing hybrid schemes, it

Is advisable to give priority:

1 in the southern regions to solar and wind energy resources,

1 in the western regions to geothermal energy,

1 in the eastern regions to use mothballed wells of oil and gas fields,

1 in the northernand central regions to the surface thermal energy

resources of the upper layers the earth's crust in combination with heat pumps.

We analyzed a number of technological schemes for the integrated use of
various types of renewable energy sources (Fig. l&s dnalysis made it possible to
develop a universal schematic diagram of a muatiant autonomous heat supply
system based on the integrated use of renewable energy sources, local fuel resource:
and electricity. (Fig. 4).

The scheme includes blocks cdaghermal, solar, wind energy, a heat storage
system, a muktblock boiler house designed to use natural gas, solid and liquid fuels
and electricity. Depending on the requirements of the consumer and the capabilities
of a particular region, it is possibie optimize the completeness of the power unit of

the heat supply system.
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3 4
Figure 3. Schematic diagrams of heat supply systems with the integrated use
of various energy sources:

1-  Scheme of geothermal heat supply attdraperature of the heat carrier
below 8GC with the use of heat pumps and with peak electric heater.

2-  Scheme of heat supply system with integrated use of geothermal and
solar energy.

3-  Scheme of integrated use of geothermal and wind energy.

4-  Scheme of the sgem of underground accumulation of solar energy.
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PC 2 1

Figure 4. Schematic diagram of a multivariate system of autonomous heat
supply based on the integrated use of renewable energy sources, local fuel resources
and electricity.
17 consumer, 2 peak boiley 37 geothermal wells, 4 absorption well, % i
heat pumps, 7 solar water heater,Bwind power plant, 9 ground heat
accumulator, 10 shutoff valves, 11 mains water, 12 main heat supply pipeline,

137 power lines for pumping units, I4hot water supply.

The scheme description:

Geothermal coolant from wells (3), extracted with a temperature of up to 45C
is fed into the heat pump of the heating system (5), cooled and enters through the
pumping unit into the injection well (4). In parallel, part of the coolant enters the heat
pump of the hot water supply system (6) and after cooling is also fed into the
injection well. Chilled water from the consumer supplied to the heat pump of the
heating system (5), heated and supplied for heating to the consumer (1). The heat
pump of the domestihot water system (6) supplied with water from the any source,
which has certain parameters, heated and enters the consumer. The solar water heate
(7) can provide a hot water supply system if required. The wind power generation
unit (8) provides power tthe pump units (15) and (16). The peak boiler (2) switched
on if necessary to heat the mains water for supply to the consumer. The choice of

boiler and fuel type selected in each case according to the possibilities. When

249



creating such schemes, it is nesgy to provide for constant coordination of the
production process and redistribution of energy in accordance with the schedule of
consumers. To this end, the schemes include heat accumulators (9).

3. Conclusions

1. In the current situation, the country faces a huge amount of work to:
restore heat supply systems against the backdrop of rising prices for traditional
energy carriers, a shortage of their resources, expanding environmental protection
requirements and sting for energy independence. Therefore, the issue of
developing autonomous heating systems for small settlements with the maximum
possible use of local energy resources becoming increasingly relevant.

2. Projects based on the integrated use of renewabley\ers®urcesi
geothermal, solar and wiridallow creating selsufficient heat supply systems, with
minimal use of thireparty energy sources.

3. The proposed concept of the District Heating Project for small
settlements based on local energy resources andetveloped universal scheme of a
multivariate autonomous heating system make it possible to provide for the optimal
choice of the power plants units that will regulate the production and redistribution of
energy in accordance with the schedule of conssimer

4.  Ukraine has significant reserves of underdeveloped local energy
resources in the form of renewable energy sources, natural gas from substandard
fields, hydraulic energy of small rivers and others. The use of these reserves can be
an important alternater to fossil fuels in heating systems, a significant factor in
increasing the country's energy independence, improving -sgolomic living
conditions, preserving the environment.
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Annotation: The significant increase in the share of electricity generation from
renewable energy sources has exacerbated the problem of ensuring the flexibility of
the Integrated Powe&ystem of Ukraine for a sustainable balance between supply and
demand of electricity. One of the priority areas for solving this problem is the
introduction of highly maneuverable power capacity using innovative energy
efficient and environmentally friengllenergy generation technologies that use natural
gas, and in the future synthesis gases, in particular hydrogen. Research on improving
the maneuverability of CHPs through their technological transformation into highly
maneuverable cogeneration complexghjch will use a wide range of innovative
technologies for efficient generation of electricity and heat, its conversion and storage
are relevant and will have great scientific, practical, economic and social value.

Key words: integrated power system, fléxiity, combined heat and power

plant, maneuverability, consumieregulator.

In Ukraine, as in the rest of the world, there is a significant increase in
electricity generation from renewable energy sources (RES). As of October 2019, the
Integrated PoweBystem (IPS) of Ukraine operated about 4,000 MW of solar power
plants (SPP) and about 750 MW of wind power plants (WPP). Two years later
(December 2021) in the IPS of Ukraine, the capacity of the SPP was already about
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6,500 MW and the WPPabout 1,500 MWThat is, the total capacity of renewable
energy generation in the IPS of Ukraine has almost doubled in a very short period.

This circumstance has exacerbated the problem of ensuring the flexibility of
IPS of Ukraine for a sustainable balance between guppl demand of electricity.

The unwillingness of IPS of Ukraine to work in the new conditions has necessitated
the restriction of electricity production even at Ukrainian nuclear power plants.

This trend in the development electricity generation of RE&Kraine has
created significant challenges to the traditional operating practices of existing power
plants, in particulacombined heat and powetants (CHP) using natural gas. The
vast majority of existing CHPs in Ukraine have been operating fé&s54%ears or
more. They have completely exhausted their design life and exceeded the period of
economically feasible life cycle inherent in the main equipnuénthis type. The
operation of such CHPs in the mode of providing primarily thermal loads (according
to the thermal schedule of the consumer of thermal energy) makes it impossible to
use them to balance the IPS of Ukraine.

One of the priority areas f@olving this problem is the introduction of highly
maneuverable capacity using innovative eneafjicient and environmentally
friendly energy generation technologies that use natural gas, and in the future
synthesis gases, in particular hydrogen.

Existing CHPs with their sustainable infrastructure experienced highly
gualified staff and identified consumers can become the basic centers of
technological and structural transformation. Such CHPs have the opportunity to
integrate modern and various technologi@ganovations in the production of
electricity and heat, its accumulation, storage and supply in accordance with modern
and future requirements for energy efficiency and ecology.

There are currently no scientific substantiations for the creation of sgily hi
maneuverable cogeneration complexes at existing CHPs with the extension of the use
of their infrastructure, taking into account the conditions of Ukraine, which

determines the purpose and relevance of research in this area.
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The conceptual idea of sahg the problem of involving CHPs in ensuring the
flexibility of IPS is an innovative technological transformation of existing CHPs into
highly maneuverable cogeneration complexes (HMC), which can meet not only the
needs of district heating systems in thal energy, but also be involved in improving
the IPS of Ukraine.

One of the promising technological solutions is the introduction of modern
technologies for cogeneration of electric and thermal energy using gas turbines and
steam and gas plants, electnieat generators (electric boilers and heat pumps), heat
accumulators and hydrogen electrolysis cells.

This approach is able to ensure the operation of HMC with maximum use of
the infrastructure of existing CHPs (which is essentially a modernization of the
technological scheme of traditional CHP) in the modes of electricity supplier in
conditions of power shortage in the IPS and/or consuewgrlator of electricity in
case of power surplus in the IPS.

This functional solution technologically allows providia wide maneuvering
range of their regulation to participate in the balancing of the IPS: in automated
regulation of frequency and power and for consolidation of daily schedules of electric
loadings (DSEL) of IPS.

The aim of research in this direction shibbe to identify conditions, obstacles
and restrictions for the widespread implementation of HMC at existing CHPs with
extended use of their infrastructure, which is planned to be updated by the Energy
Strategy of Ukraine until 2035, and develop propo$ait their use to provide system
services, as well as technical and economic justifications for the appropriate scope of
implementation of HMC at the CHPs of Ukraine.

The main tasks of such research should be: substantiation of the technological
structureof the HMC within the CHP, assessment of the possibility of using the
existing infrastructure of the CHP, assessment of the HMC capacity limits;
determination of the needs in the capacities of the HMC and their composition to
ensure the operation of thev for the provision of secondary services of the IPS of

Ukraine, including in the regions of Ukraine; identification of obstacles, formation of
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precautionary measures, conditions and restrictions for mass implementation of HMC
at CHP; assessment of thespibility and determination of the conditions for the use

of HMC as consumersegulators, in particular, the consolidation of DSEL of power
systems of IPS of Ukraine; development of recommendations for the placement of
HMCs in the state regions.

The relevace of research in this area is determined by the strategic objective
of the current Energy Strategy of Ukraine to prepare the national energy system for
large-scale renewal after 2025: "improving energy efficiency in the sector of energy
production and &nsformation, especially in thermal power and district heating by
optimizing the use of capacity, technical and technological modernization"”, in
particular, optimizing the use of cogeneration at CHPs for heat and electricity
production.

The importance ofiie results of these studies is determined by the new role of
CHP in the structure of electricity and heat production in the distributed energy
systems of the future, as they will become one of the important technological tools to
ensure the flexibility ofPS.

The use of cogeneration technologies at CHPs for the simultaneous production
of electricity and heat is well known and widespread. In the traditional technological
structure of CHPs, which usually use steam turbine technology, electricity production
Is strictly conditioned (interconnected) by heat production according to the needs of
heat consumers and has insufficient maneuvering range to participate in the
regulation of electric power in IPS.

With the increase of electrification and the increasel®edtecity generation
from RES, the possibilities for increasing the flexibility and reliability of electrical
systems become more relevant and important, which necessitates their research anc
implementation.

The use of CHPs to provide systemic primary aadondary control services,
in particular, to seal the DGEN and to provide automated frequency and power
control is quite possible. The introduction of an innovative set of advanced

technologies for highly maneuverable cogeneration of electric and theneaiy,
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electric heat generators, electrolyzes and heat storage can provide flexibility of CHP,
both in regulating electric power for the general electric system and in heat supply.

At the same time, there are currently no systematic scientific studiédseon
establishment of HMC in order to increase the maneuverability of CHPs, taking into
account the conditions of Ukraine. This is especially true of the HMC's connection to
the specific features of the provision of system services and the solutionesf ifsu
optimization of certain parameters and the cost of electricity and heat from them.

Some design decisions on the development of technological structure and
modes of use of HMC for the provision of system services in the electricity market
are performd by the world's leading manufacturers of cogeneration equipment, in
particular, SIEMENS, ALSTOM, WARTSILA and CATERPILLAR. But these
design solutions are very specific, a
conditions is almost impossible.

The useof a gas turbine with a recovery boiler or stegas installation,
electric heat generator, heat accumulator and hydrogen electrolysis cell (as an option)
in the technological structure of HMC will provide a significant expansion of the
shunting range ofuch a complex. The share of the regulation range for electricity
generation and supply to the grid is due to the range of maximum and minimum
(before suspension) el ectric power of
other share of the control rangeedto electricity consumption from the grid by
electric heat generators (for heat production) and electrolysis cell in the production of
hydrogen). This operational ability of HMC to be technologically transformed from a
producer of electricity into its cemmerregulator will increase the regulatory
capacity of this complex by at least 1.2 times or more, compared to similar
capabilities of traditional steam turbine CHP.

The results of the research will be the basis for the creation and implementation
of HMC in the CHP and will enable the operation of upgraded CHPs in the modes of
power supply supplier in conditions of power shortages in the IPS and consumer
regulator of electricity with power surplus in the system participation in balancing the
IPS.
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The introduction of innovative cogeneration technologies will ensure the
implementation of the current Energy Strategy of Ukraine on energy efficiency
(expected reduction of fuel consumption by the amount of electricity directed to the
energy market, producedt CHP, wi | | be up to 250 g
kg c.e./Gcal). The environmental effect of such implementation will reduce pollutant
emissions from large combustion plants to the level of modern international
requirements and national obligais of Ukraine, which meets the requirements, in
particular, Directive EU/2009/75, which is implemented in the legislation of Ukraine.

The use of HMCs with a total electric capacity of up to 1 GW and thermal
capacity of up to 12.0 GW will allow: to enste reliable regulation of schedules of
electrical loads of Ukrainian power systems; to suspend the inefficient use of coal
fired power units in nom®conomic modes, which will reduce the cost of their
operation and repair of equipment and reduce fuel copisomby 157.4 thousand
tons c.e.; reduce the annual consumption of natural gas in the production of thermal
energy by 548 678 million nt (630- 780 thousand tons e.); to create in Ukraine a
new hightech energy sector and new jobs for highly quadifpersonnel in energy
and mechanical engineering.

Conclusions. Research on improving the maneuverability of CHPs through
their technological transformation into highly maneuverable cogeneration complexes,
which will use a wide range of innovative techrgks for efficient generation of
electricity and heat, its conversion and storage are relevant and will have great

scientific, practical, economic and social value.
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Abstract: These abstracts cover the main isstigat project managers face
when it comes to organizing a team that works remotely, sometimes even in different
time zones. Accordingly, this is associated with certain risks, moments, situations that
may arise and which, of course, must be addressecear Eleally, prevented. Some
of the important components are also considered: how to manage a remote project
team, impact of reporting and feedback, important moments onlii®ikalance.

Key words: work-life balance, reporting, feedback, remote workipgpject

management.

Introductions. Nowadays more and more projects transfer on remote work
systems because of the convenience of the remote form of work and the lack of
attachment to the office as a place to which you need to get using transport.

This way of organizing work helps to attract specialists from different
countries and organize a flexible work schedule for each team member. But there is
always a great need for the proper organization of this process, and, accordingly, the
development ohew methods, solutions, tools and algorithms for regulation.

It is also worth talking about the advantages of this approach:

o) Quick team huddles

O  Monitor progress in real time
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O  Centralized collaboration
0] Plan & assign tasks proactively

O  All projectinformation in one app
It should be noted that the key factor in this approach is the competent
organization of project management. Naturally, like any technology, this approach is

not without some drawbacks:

O«

Too many calls

(@]

Constant urge to check on yoeains

o] Meetings to discuss what was reviewed in the previous session
0 Do not know what to execute next

o] Shuffling multiple apps for contextual information

However, there are various types and classification of remote teams. In general,
there are three types m@@mote project team3hey are as follows:

o] Fully Remote- everyone is working from home or in separate offices
across the region or even different time zones.

o] Hybrid - team members are distributed, some working together in an
office and others from home different offices.

0 Flexible - teams can work from home or in the office as well as-a co
located space

Aim. The main purpose of these abstracts is to show the tools and benefits of
such project management. Tell possible solutions and show the appliedofalhis
direction

Materials and methods.

Benefits of remote project managemdResearch shows that telecommuting
results in higher performance reprimands. In reality, there are quite a few distractions
in the office. But these moments are typical ofdy employees who are at the
beginning of their professional path. It's always easier for professionals to consolidate
at home without being distracted by work, conversations, commuting to the office, or

the frustration of faulty equipment.
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How to Manage &emote Project Tearhlaving previously joined the project
directly, being trustworthy, your company fully understands the issue at hand and
what they cannot achieve. The company must distinguish between the purpose and
objectives of the project, especialf they themselves are interested in belonging to
it. Be sure to record the introductory conversation, if it will be 4ackace or in
person if possible, to set deadlines, goals, implementation strategies, and timeframes
for expectations.

The physicalocation of your team may vary, especially since the project must
be accessible to everyone from the beginning to the final presentation of the project.
To make a certain application visible, the project administration software is a basic
and complete acssible place for your project, available to a comprehensive
company and accessible to everyone. Shared spaces (boards, chats, meetings) witl
shared updates provide visibility, indication, and collaboration, and supporting
documentation and data files cae shared across teams regardless of their current
location.

Results and discussion.

Reporting and Feedbackvanagers are conditioned to be wsluated in
contributing both cocksureness and contradiction feedback to inaccessible employees.
Predispose asircumstantial approximately your feedback as accomplishable so that
the staff member can distinguish your apprehensions and accomplish more
appropriately 1in the future. | f an emp
accommodate them with advantagedeedback as an alternative of dispassionate
criticism, give permission to them to be acquainted with what they did
counterfactually and how they can remediate the problem.

At the corresponding time, when a worker accomplishes well, constitute
trustwortly to distinguish their efforts. You may furthermore include an
acknowledgement announcement for your staff member where they are rewarded for
meeting trustworthy milestones which testament helping hand persuade them.

Work-Life Balance.Achieving a worklife balance is a mutual responsibility

for both employees and employers. It requires a clear definition and acknowledgment
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of everyoneos tasks and responsi bil it
committing to these schedules without intersecting withoamye 6 s per son al
any reason, and encouraging employees to grow their habits and focus on their
guality time. On top of that, it requires employees to have a sense of responsibility
towards the company within their working hours and while workingheir assigned

tasks.

It is very important when working remotelyo distinguish between work time
and the rest of your life. As a result, there is a need for applications, modes of
operation of devices and social networks or messengers. Note thatanmrodern
devices, the Do Not Disturb mode is already ready, which will help save you from
unnecessary visual noise of notifications, and will also be signals that you are not
ready to receive calls or other communication options now. The focus time is set
within the working time. But this is the time for your continuous work, when you can
fully focus on your tasks.

Conclusions.Flexible hours, the right to work from home, the right to spend
more time with friends and family, and many other benefits mak®teeproject
management a credible choice. Enterprises using remote work are focused on high
productivity with minimal resources and time. However, this growing trend is also
associated with the nuances that are described in this article and are reguldinized

the help of competent administration by the project manager.
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QitftedojHjdzdzOW Mlsjf joz yjtodeslsr o dzlzlsts

Usp U | OB s dzs s dzOV  Is j &3 j tc @ sip tg @ - slakzinls g P dzdzd -
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PHYSICAL AND MATHEMATICAL
SCIENCES

UDC 517.9; 523.2
METHOD FOR DETERMINING THE EMBEDDING DIMENSION FROM A
SINGLE OBSERVED VARIABLE

Gorodetskyi Viktor,
assoc. prof., PhD,
Osadchuk Mykola,
assist. prof., PhD,
Dubovyk Volodymyr,
senior lecturer,
NationalTechnical University of Ukraine
Al gor Sikorsky Kyiv P

Abstract: A method for determining the embedding dimension based on
replacing the phase trajectory of the system with a polygonal line and determining the
dimension of the phaseage for which the polygonal line has no getersections is
considered. The application of the method to time series of chaotic systems in the
absence and presence of noise is demonstrated.

Keywords: mathematical modeling, time series, embedding dimangibase

space, polygonal line.

In [1, 2], the problem of determining the embedding dimension from the time
series of measured values of one of th
study was considered. The embedding dimension is used forsubgsequent
construction of a mathematical model in the form of a system of ordinary differential
equations. To determine the embedding dimension, methods that are varieties of the
false nearest neighbors method [3] and methods using the correlationliftfgra

most often used. These approaches imply a subjective compdhenteed to preset
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unknown calculation parameters in advance and the absence of unambiguous criteria
for evaluating the results. To eliminate these shortcomings, it is proposee @ u
polygonal line instead of a smooth phase trajectory when determining the embedding
dimension based on the observed time series and determine the phase space
dimension for which this polygonal line does not have isgdfrsections.

The implementation fothe proposed method is as follows. Initially, the
observed series was shifted in time by a fixed value [5], which made it possible to
determine the coordinates of the points in the phase space. With the dimension of the
phase space d=2, all possible paif points i, j were considered, and among them
pairs were chosen such that the line segments (i, i+1) and (j, j+1) intersected. Further,
for each next dimension d+1, all pairs of point numbers that form intersections with
dimension d are considered. Aipaf point numbers that form intersections on all
possible twedimensional projections of a-dimensional polygonal line (replacing
the phase trajectory) is considered to form an intersection with dimension d. The
minimum dimension at which there are mtersections for all pairs of points is taken
as the upper bound of embedding dimension.

The proposed method was used to determine the embedding dimension of
chaotic systems in the absence of noise, chaotic systems in the presence of noise, anc
high-dimengonal chaotic systems.

The following results were obtained:

-for time series generated by the va
with an increase in the sampling step of the time series, the upper limit of the
embedding dimension increases fr8rto 4;

- for the Lorenz system [7] the same results were obtained;

-when uniformly distributed noise 1I:¢
system, with an increase in the sampling step, the upper bound of the embedding
dimension decreases from 8 to 7;

- for MackayGlass system [8], an underestimated value of the upper limit of
the embedding dimension d=5 was obtained, which is explained by the insufficient

length of the time series under study.
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The proposed method can be used as one of the stagessbfucting a
mathematical model in the form of a system of ordinary differential equations. Unlike
the false nearest neighbors and correlation integral methods, this method does not
have a subjective component.
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Annotation. The article considers one of the most popular types of
gastronomic tourism in Lviv - coffee tourism. The peculiarities of coffee
consumptiorareconsideredasfor manyof usit is anintegralattribute.Therole and
iImportanceof coffeetourismin Lviv is describedas this city is called the coffee
capitalof Ukraine.The conditionsof the largestcoffee festival in the country " Lviv
Coffee Festival"are considerecand examplesof the mostpopularcafesin Lviv are
given.

Key words: gastronomictourism, coffee tourism, coffee shop, coffee tour,

coffeebrand.

Among all typesof tourismtoday,the mosttrendyis the gastronomiaype of
tourism, interconnectedvith travel to different countriesin orderto get acquainted
with nationaldishes productsdrinks. This tour is relevantall yearround,regardless
of seasonality.The organizationof gastronomictours contributesto the revival of
nationalculinary traditions,as eachregionhasits own characteristicand secrés in
cooking[1].

Today,suchatype of gastronomidourismascoffeeis quite popular,which is
especiallycommonin Lviv. Coffee consumptioncan be attributedto a variety of
gastronomidourism,ie it is a specializedype of tourism,which is associatd with
learningaboutthe history, featuresof cultivation, processingprocessingmethodsof
preparatiorandcultureof coffeeconsumptiontastingyour favorite drink [2].
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