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The object of research is the design of a ball mill for grind-
ing dry materials, the subject of research is the efficiency of
grinding material based on improving the design of a ball mill.

One of the important problems for ball mills is the prob-
lem of reducing the efficiency of grinding material. The de-
gree of grinding of materials in ball mills ensures the quality
of the product. That is why this work is aimed at choosing
a way to improve the design of the ball mill in order to in-
crease the efficiency of grinding material. This will provide
a better process of grinding the material in the ball mill.

The study used the analysis of the features of the ball mill
designs, literature and patent review of existing ways to improve
the designs of the ball mill to improve the efficiency of grinding
material. As a result of the literature-patent review the method
of improving the ball mill based on the prototype, which has a
rotating drum with longitudinal partitions and grinding bodies,
longitudinal partitions are located diametrically at right angles
with windows alternating on both sides from the intersection.

It is shown that the proposed method of improving the
design of the ball mill will increase the efficiency of grinding
dry materials. This is due to the fact that when moving the
grinding bodies and the material on the partitions there is
a collision of flows, and this will increase the productivity of
the ball mill. Also at the same time there will be a decrease in
the moment of resistance to rotation of a drum of a ball mill
that will provide economy of the electric power for its work.

In comparison with the known designs of the ball mill,
the execution of diametrical partitions at right angles with
prisms in the drum of the mill all the grinding bodies, and the
material is moved along the partition, then half of the drum.
This will increase the efficiency of grinding the material in
the improved design of the ball mill.

Keywords: mill design, grinding efficiency, fine grinding,
dry materials, metal balls, diametrical partitions.
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The object of the research is carbon dioxide and its pres-
sure distribution depending on the range of temperature
and density in the region of the critical point. One of the

most problematic areas of methods for finding thermody-
namic parameters of a real gas is insufficient accuracy in
calculations in the places of occurrence and rapid deve-
lopment of fluctuation phenomena, which are inherent in
phase transitions of the first and second terms. For a more
detailed and accurate description of the nature of the ther-
modynamic parameters in the region of the critical point,
scaling and crossover equations of state were developed.
Such equations, due to the presence of regular and scaling
parts, allow describing the thermodynamic parameters of
a real gas not only directly near the critical point, but also
at some distance from it, maintaining a small error relative
to experimental data. The article proposes an equation of
state, which contains a scaling part described according to
the rules of statistical physics, and a regular part in the form
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of a classical cubic equation of state. The equation is used
to calculate the pressure of carbon dioxide in the region
around the critical point from 300 K to 305 K. The article
proposes a correlation equation for the scaling correction
of the regular part (Redlich-Kwong-Aungier model) of the
crossover equation of state, which is related to the scaling
part the equation of state is a crossover function. The ob-
tained results for the pressure in the critical region showed
good agreement with the baseline data. The error relative
to the experimental data is halved compared to the origi-
nal model of the Redlich-Kwong-Aungier equation. The
obtained results ensure the applicability of the proposed
method in the temperature range from 300 K to 305 K. Due
to the simplicity of the form of the regular equation of state
and the small number of empirical coefficients for the large-
scale equation of state, the obtained method can be used for
practical problems of computational hydrodynamics with-
out spending a lot of computing time.

Keywords: carbon dioxide, critical point, scale equation of
state, real gas equation of state, cubic equation of state, phase
transition, fluctuation phenomena, thermodynamic para-
meters, Redlich-Kwong-Aungier model.
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The object of research is the process of radiation of elec-
tromagnetic waves from a flexible antenna-wristband. The
subject of research is the wave parameters and directional
properties of a flexible antenna-wristband. The existing
problem is that it is necessary to ensure the electromagnetic
compatibility of the radio frequency units of the wrist-worn
infocommunication device. This problem is due to the fact
that LTE/NB-IoT, Bluetooth/Wi-Fi, and GPS antennas
must be placed inside the small-sized case of the infocommu-
nication device. To solve this problem, let’s propose a simple
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and cheap version of a broadband flexible bracelet antenna
for LTE networks, located outside the device case.

As a basis for the development of a flexible antenna-
wristband, the authors chose a patch antenna, which is the
base of the theory of microstrip antennas. This is due to the
fact that the theoretical material is well developed for the
calculation and study of the patch antenna. Structurally,
a patch antenna consists of an upper metal layer that emits
electromagnetic waves, a solid dielectric base, and a lower
metal layer that acts as a reflector. With the classical ap-
proach to constructing a patch antenna, the width and length
of its upper layer are commensurate, and its lower metal layer
has geometric dimensions much larger than the upper metal
layer. In contrast to the classical design, the authors proposed
a new shape of the patch antenna, in which the length of the
upper layer of the radiation surface is much greater than its
width (5-6 times), and the lower metal layer has dimensions
slightly larger than the dimensions of the upper layer.

The authors have developed a flexible antenna-wristband
for the frequency range of 800—1300 MHz with a wave im-
pedance of 50 ohms, 118.7x23 mm of the upper metal layer,
and 124.7x25 mm of the lower metal layer. The length of the
microstrip feed line of the antenna is 54.6 mm, its width is
2 mm, and the length of the insert is 51.6 mm. The flexible
antenna-wristband is connected to the printed circuit board
of the infocommunication device by soldering or using
a mini-coaxial cable. The authors developed an experimental
layout of a flexible antenna-wristband and studied its wave
and directional properties. It has been established that in the
frequency range 800—1300 MHz the voltage standing wave
ratio coefficient of this antenna does not exceed 3.5. The
flexible antenna-wristband has directional properties, which
allows reducing the level of electromagnetic radiation in the
direction of the human body.

Keywords: flexible antenna, LTE, patch antenna, infocom-
munication device, VSWR (voltage standing wave ratio),
radiation pattern.
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Currently, in the world and Ukraine there are difficulties
with the provision of natural gas. However, one of the prob-
lems is its storage. So, the object of research is the process
of storing natural gas in land storages in gas hydrate form.
An alternative to traditional technologies can be the trans-
portation and long-term storage of natural gas in the form of
gas hydrates. However, the existing reinforced concrete and
metal structures, in addition to a significant price, also can-
not sufficiently provide effective thermal insulation of the gas
hydrate and its tightness.

The paper substantiates the possibility of using gas sup-
port structures and pneumatic building structures as gas
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hydrate storage facilities. The possibility of improving the
proposed structures by using non-hardening foams as a ther-
mal insulation material has been proposed and confirmed by
calculations. The study was aimed at calculating and analyz-
ing the effectiveness of such a method of thermal insulation
of a ground gas storage facility for storing natural gas in gas
hydrate form.

A method acceptable for the current level of technology
development is proposed for increasing the thermal resistance
of gas support structures for their use as gas storages in the
gas hydrate state. It consists in using stable liquid foams as
an effective thermal insulation material to fill the space bet-
ween the layers of a two-layer coating. In the course of the
study, the high efficiency of the proposed method of thermal
insulation of ground hydrate reservoirs with stable liquid
foams was shown.

Calculation of thermodynamic characteristics of gas sup-
port storages for gas hydrates at their thermal insulation by
liquid foam is made. The efficiency of the technological pro-
cess of storing gas hydrate in the form of blocks is analyzed
depending on the time of year. The main parameters of op-
eration of such facilities are substantiated. It has been estab-
lished that storage of hydrate blocks in storage without their
dissociation during insulation with a layer of foam requires
short-term additional cooling during the summer period of
storage. Thus, this technology has prospects for widespread
adoption.

Keywords: ground shell gas support structures, gas hy-
drates, stable foam, thermal resistance, gas storages.
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The object of research is the methods of laboratory setting
of the parameters of hydrate formation of well production and
the design features of the equipment for its implementation.
Methane hydrate is becoming a promising topic for a new
energy resource. At the same time, hydrostatic formation is
one of the most problematic areas in ensuring the transport of
well products, and this primarily concerns the production of
gas hydrate deposits. An analysis of the thermobaric parame-
ters of the well production of gas hydrate deposits shows that
when they are moved by technological lines, they are close
to hydrate equilibrium, but due to the intensity of the pro-
cess, the system does not have time to reach it. In addition,
reservoir system water has a memory of hydrate structures,
or a certain amount of gas hydrate solid phase is also present
in the flow water. In this regard, a set of laboratory studies
was carried out to assess the nature of the behavior of this
type of systems during the re-crystallization of gas hydrate
and its dissociation. Based on the results of the research,
a method for the operational laboratory setting of the para-
meters of repeated hydrate formation in reservoir systems of
gas hydrate deposits was developed. It provides for setting
the parameters of mass crystallization of gas hydrate by visual
fixation of the moment of appearance of the solid phase at
the interfacial contact «liquid — gas». The design features of
the laboratory facility for its implementation have also been
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developed and substantiated. The technique makes it possible
to reduce the duration of the study of one sample by almost
an order of magnitude (from several days to 8—10 hours). In
addition to the information on the equilibrium parameters
of hydrostatic formation, provided by traditional methods
of laboratory research, an additional characteristic of the
behavior of reservoir systems in non-equilibrium conditions
has been obtained, which will help to quickly assess the risks
of technogenic hydrate formation. The developed technique
is important for systems that, at least, have a memory of hy-
drate structures. However, the preliminary transfer of a part
of the water of the test sample through the gas hydrate form
allows estimating the parameters of hydrate formation of any
reservoir system.

Keywords: gas hydrates, gas hydrate dissociation, recrys-
tallization, online control technique, optical system.
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The object for the research was samples of artificially
formed gas hydrate of different morphology. Gas hydrates
are clathrate compounds of water molecules and hydrate-
forming gases. They create significant problems for the oil
and gas industry. At the same time, they contain enormous
natural gas resources. The study of gas hydrates requires
the production of quality samples in laboratory conditions
and the availability of appropriate laboratory equipment.
However, it is customary to use averaged physical indica-
tors when performing calculations and in works on modeling
gas-hydrate processes. At the same time, their morphological
differences are not taken into account. Therefore, there is
a risk of obtaining distorted research results. Based on this,
the paper presents an analysis of the morphological differen-
ces of artificially formed gas-hydrate structures depending on
the method of their formation. An assessment of the influence
of the method of gas hydrate formation and the morphology
of artificially formed gas hydrate samples on its stability is
also given. In addition, recommendations are provided for
choosing a method of forming samples of gas-hydrate struc-
tures that simulate natural samples.

Gas hydrate samples for research were obtained at a labo-
ratory facility by changing the method of mixing the contents
of the reactor. The basis of the research methodology was the
analysis of enlarged images of gas hydrate samples. The mor-
phology of the gas hydrate samples was studied through the
transparent viewing windows of the reactor. For obtain high-
quality images, an optical system with a light source inside
the reactor was used. The stability of the gas hydrate samples
was investigated with gradual pressure release in the reactor.
The difficulty of obtaining adequate samples of artificial gas
hydrates for modeling the properties of natural analogues
is shown. It is shown that morphological differences in the
macro- or microstructure of artificially formed gas hydrate
samples can affect the results of research. It was concluded
that the results of experimental studies with samples of artifi-
cially obtained gas hydrate cannot be considered adequate for
real conditions without appropriate corrections.

Keywords: hydrate formation parameters, gas hydrate
structures morphology, laboratory unit, hydrate-bearing rock,
gas hydrate structures stability.
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YHAOCKOHANIEHHA KOHCTPYKUII KYNIhOBOr'0 M/MIMHA 3 METOH NIABHIIEHHA EPEKTHBHOCTI NOAPIBHEHHA
MATEPIANY cropinku 6-11

Kazax I. 0, Cigopos [I. E.

O6’eKTOM JOCJiPKeHHS y po6OTI € KOHCTPYKIList KYJIbOBOI'O MJIMHA /1A MozApiGHEHH CyXUX MaTepiaJiB, IpeJIMeTOM [OCJiPKeHHS
€ c11oci6 yI0CKOHATeHHS KOHCTPYKIIT Ky/JJbOBOTO MJIHA 3 METOIO iIBUIIEHHS eheKTUBHOCTI MOAPIOHEHHST CyXOTO MaTepiaJry.

Opuni€io 3 BakJIMBUX MPOOJIEM JUIs KYJIbOBUX MJIMHIB € TIpobieMa 3HUsKeHHs epeKTUBHOCTI mozapibHenHs Martepiany. CTyiinb moapio-
HEHHST MaTepiasiB y KyJbOBIX MJIMHAX 3a0€3Ieuye SIKICTh 01epsKyBaHoro mpoaykry. Came ToMy aaHa poboTa HalpassieHa Ha BUOIp criocoly
VIOCKOHATEHHST KOHCTPYKINi KYJhOBOTO MJIMHA 3 METOIO MiABUIIEHHsT ebeKTHBHOCTI mozipibHentst Matepiarny. [le m03BomTh 3abe3mednTu
Giarbi sIKiCHUIT IpoIiec MOAPIGHEHHsT MaTepialy y KyJbOBOMY MJIMHI.

B X0/ ocImiiKeH st BHKOPUCTOBYBAJINCS aHaJi3 0COOIMBOCTEH KOHCTPYKIIH KyJIbOBOTO MJIMHA, JITEPATyPHO-TIATEHTHHN OTJISIT iICHYI0-
KX C0CcO0IB YAOCKOHATIEHHS KOHCTPYKI KyJIbOBOIO MJIMHA ISt THiABUIIEHHS eeKTUBHOCTI moApiOHenHs Marepiaiy. B pesyssrari mitepa-
TYPHO-TIATEHTHOTO OTJIsy 0OPAHO Ta 3aIPOTIOHOBAHO CIIOCIO YIOCKOHAJIEHHST KYJIbOBOTO MJIMHA HA OCHOBI MPOTOTHITY, AKUI Ma€ 06epTOBHI
6apabaH 3 MO3I0BKHIMU TEPETOPOIKAMHU Ta MEIOUNMHE Titamu. [IpH bOMY TT03/I0BKHI TEPETOPOIKI PO3TAIOBAHI lIaMETPAIBHO TTi/l IPSIMUM
KyTOM 3 BIKHAMU, 1[0 YEPTYIOTHCSE 3 000X OOKIB Bi/l IIEHTPY MEPETHHY MEPETOPOIOK.

[Tokaszano, 10 3amponoOHOBaHMIi CIIOCIO YIOCKOHATEHHST KOHCTPYKILT KyJIbOBOTO MJIMHA TABUIIUTH €(heKTUBHICTH MOAPIGHEHHS CyXHUX
Mmarepiazis. Ile MOB'A3aHO 3 TUM, 10 IPU TIEPeMIllleH I TiJ, SKi MEJIOTh, i MaTepiasy 10 Heperopoakax BiAOyBacThCs 3ITKHEHHS ITOTOKIB,
a 11 301IBIINTH TTPOYKTUBHICTD KYIbOBOTO MJIMHA. TAKOK IPH 1[bOMY BiTOYIEThCST 3SMEHIIEHHS MOMEHTY OTIOpY 00epTaHHIo 6apabaHy KyJIbo-
BOTO MJIHA, 110 3a6e3MeYNTh EKOHOMIIO eJIEKTPOEHEPTii Ha foro po6oTy.

Y 1nopiBHAHHI 3 BiTOMUMU KOHCTPYKIISIMY KyJIbOBOTO MJIMHA BUKOHAHHS JIlaMeTPaIbHIX [1€PETOPO/IOK I/l IPSMUM KyTOM 3 IIPU3MaMU y
GapabaHi MJTIHA, BCI TiJIa, 110 MEJTIOTh, Ta MaTepias MePeMIIyIoThCs TO IO TIEPETOPOIII, TO 110 ToI0BuHI Gapabana. Ile 103BosnTh 3a6e3mednTn
nigBuIIeH s eHEeKTUBHOCTI MOAPIOHEHHS MaTepiasly B yIOCKOHaJICHIll KOHCTPYKIiI KyJIbOBOIO MJIMHA.

Kmouosi crnosa: KOHCTDPYKITS MIIMHA, M/BUIIEHHS e(heKTUBHOCTI MOAPIOHEHHS, TOHKIIA TOMEJ, CyXi Marepiaiu, MeTaiesi Ky, JiameT-
paJIbHi IEPErOPOJIKHL.

MATERIALS SCIENCE

DOI: 10.15587/2706-5448.2022.261858 -
MOAHUPIKALIA MACIITAEOBAHOr'0 PIBHAHHA CTAHY INA BU3SHAYEHHA THCKY B KPHTHYHIK
OBNACTI CO; cropinku 12-19

Bopoé6iiosa I C.

OG’ e€KTOM JIOCTIIPKEH ST € JIOKCHT BYTJIEIO Ta PO3IMO/LI HOTO THCKY 3aJIesKHO BiJl [araszony TeMIepaTypu Ta TYCTHHU B 00JacTi Kpu-
TuuHOi Touku. OHUM 3 HAOLIBII TPOOJEMHUX MICIb METOAIB 3HAXO/PKEHHS TEPMOAMHAMIUHUX [TAPAMETPIB PEasibHOTO Tasy € HeA0CTaTHS
TOYHICTH TIPU PO3PaXyHKaX y MIiCIIIX BUHUKHEHHS Ta CTPIMKOTO PO3BUTKY (DIIYKTyaIliliHNX SBUII, sKi MTpUTaManHi (hasoBUM IepexoaM 1ep-
IOTO Ta AAPYTOro pojy. JList GiIbIn IeTATbHOTO Ta TOYHOTO OIUCY XapaKTepy TePMOAMHAMIYHIX TapaMeTpiB y 00J1acTi KpUTHIHOT TOYKH, GyJin
po3pobiieHi MacinTabHi Ta KpOCOBEPHI PiBHsAHHS cTaHy. Taki PiBHSAHHS, 3aBISKI HASBHOCTI PEryJISPHOI Ta CKEIJIIHTOBOI YaCTHH, I03BOJISIOTH
OITICYBATH TEPMOANHAMIUHI TTADAMETPH PEATHHOTO Tady He Juiie 6e3mocepeiHbo o6 M3y KPUTHIHOI TOYKH, ajie i Ha IesTKOMY Bi/TaeH i Bift
Hel, 30epiraoun HesHaYHy MOXUOKY BiZIHOCHO €KCIEPUMEHTAIBHUX AaHNX. Y POOOTI IPOIOHYETHCS PIBHSIHHS CTAHY, sIKe MICTHTb CKEIIIHIOBY
YaCTUHY, OTIUCAHY T10 MPABUJIAM CTATHCTUYHOT (DI3MKH, Ta PEryJsIpHY YacTUHY Y BUIVISII KJIACUYHOTO KyOIYHOTO PIBHSIHHS cTany. PiBHIHHS
BUKOPHCTOBYETHCA IS PO3PAXyHKY THCKY AIOKCHJ BYIJIelio B obmacti HaBkosio kputuuroi touku Big 300 K go 305 K. 3anpononosato
KOpeJISAIiiiHe PIBHAHHS AT MAcIITaOHOI MOTPaBKK PeryJstpHol yacturn (Mogeb Pemixa-KBoHra-AHI'e€) KpOCOBEPHOTO PIBHSIHHS CTaHy,
sIKa TIOB'sI3aHa 31 CKeHJIIHTOBOIO YaCTHHOIO PIBHIHHS CTaHy KPOCOBEPHOIO (yHKIi€0. OTpUMaHi Pe3ysIbraTi sk THCKY B KPUTHYHIH o6JracTi
MoKa3ajiu rapHuii 36ir 3 6asoBuMu 3HaueHHsAMU. [10XMOKA BI/IHOCHO €KCIIEPUMEHTAIBHIX JAHUX 3HU3UJIACh B/BIYI B IOPIBHSIHHI 3 OPUTIHAIb-
HOIO Moziesumio piBHstHHS Perixa-KBonra-Anr'e. OtpuMani pesysibraTi 3a6e31edyioTh 3aCTOCOBHICTD 3alIPOIIOHOBAHOTO METOLY Y [lara3oHi
temrepatyp Big 300 K 1o 305 K. 3assiku ipoctoti popMHU perysisipHOro piBHSIHHSI CTaHY Ta HEBEJUKIN KIIbKOCTI eMIipuyHuX KoehillieHTiB
JUISL MAcIITabHOTO PIBHSAHHS CTaHy, OTPUMAHUN METOZ MOKe OyTH BUKOPMCTAHWUIT IS TIPAKTUYHUX 337124 00YMCITIOBATBHOI TiPOAMHAMIKN
6€3 3aTpaT BEJIMKOTO 0GUNCITIOBATLHOTO Yacy.

Kmouosi croBa: fiokcH/ BYTUIellio, PIBHSHHS CTaHy PeasibHOTO rasy, (hasoBuil mepexiz, hJyKTyariiiiti sBuiia, TepMoJANHaAMIYHI 1apaMeTpu,
mozenb Pemnixa-KBonra-Anr’e.

ELECTRICAL ENGINEERING AND INDUSTRIAL ELECTRONICS

DOL: 10.15537/2706—544'3..2022.251718 - .
PO3POBKA THYYKOI AHTEHH-BPAC/NETA IUIA HOCHMHX HA PYUI IHPOKOMYHIKALIHHHX NMPHCTPOIB
CTAHAAPTY LTE cropinku 20-26

Cemenoe A. 0., Cemenoza 0. 0., Mivaee B. 0., Kynac P. 0., Wnunsoewxii 0. 0.

OO0’eKTOM MOCJIKEHHSI € TIPOIEC BUIPOMIHIOBAHHS €JEKTPOMATHITHUX XBWJIb THYYKOI aHTeHU-Gpacyery. I[IpeaMeToM A0CTiKeHb
€ XBIJIbOBI ITAPAMETPH Ta CIIPSIMOBaHI BJIACTHBOCTI THYUYKOI aHTeHI-6paciety. [cHyioua mpobiiemMa moJisirae B TOMY, 1110 HEOOXiTHO 3abe3medn-
TH €JICKTPOMATHITHY CYMICHICTD PaiiouacTOTHUX OJIOKIB, 110 HOCATHCS HA Py iH(oKoMyHiKauiiiHoro npuctpow. Ils mpobiema 3yMoBIIcHa
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THM, 1[0 BCEPEAMHI MAJIOro 3a PO3MIPOM KOPIYCY iHMOKOMYHIKAI[IHOTO MPUCTPOIO, 10 HOCUTHCS HA PyIl, MOTPIOHO PO3MICTUTH aHTe-
nu LTE/NB-IoT, Bluetooth/Wi-Fi ta GPS. Jlsist Bupitnenst 1iei mpobseMu y poOOTi 3arrporoHOBaHyil TIPOCTHI Ta JeNeBUil BapiaHT IHpO-
KOCMYTOBOI THY4KOI aHTeHH-Gpacsiera 1uist Mepesk crannapry LTE, sika poaTaiiioBaHa 11o3a KOpIycoM MPHCTPOIO.

3a 0CHOBY PO3POGJIEHHS THYYKOI aHTEeHU-GPacIeTy aBTOpU 06paJIu TTaT4-aHTeHy, sika € 6a30BOI0 B TeOPil MIKPOCMY/KKOBHUX aHTeH. 11e 3y-
MOBJIEHO THM, IO JIJIsI PO3PAXYHKY Ta IOCTI/KEHHS TTaT4-aHTeH! 106pe po3pobieHuil TeopeTnaHmii Matepian. KoHCTpyKTHBHO maTy-aHTeHa
CKJIQJIAE€TDLCS 3 BEPXHBOTO METAJIeBOrO 1apy, 1[0 BUIIPOMIHIOE €JIeKTPOMArHiTHI XBUJI, TBEP/O] AieJIeKTPUYHOI OCHOBU Ta HIDKHBOTO MeTaJle-
BOTO TITapy, 10 BUKOHYE poJib pediiekTopa. 3a KJIACHYHOTO MiAXO0Ly TTOOYI0BH MaTY-aHTEHN MINPIHA Ta JOBKUHA 1i BEPXHBOTO TTapy € CITiB-
po3MipHUMY, a il HIKHIT MeTaIeBUil Map Mae TeOMETPUYHI PO3MipH 3HauHO GiJibii 3a BepxHiil Metasesuil map. Ha BigMiHy Bl KIacHuHOTrO
JIM3aiiHy aBTOPU 3aIIPONOHYBAIM HOBY (hOPMY MaTd-aHTEHHU, Y sIKiii JOBKUHA BEPXHBOTO APy MOBEPXHI BUIPOMIHIOBAHHST 3HAYHO OiJibIa 3a
ii mmpuny (y 5-6 pasis), a HUKHIIT MeTaIeByil ap Mae PO3MIpH, 110 He3HAYHO GBI 34 PO3MIPHU BEPXHBOTO HIAPY.

ABTOpU pO3poOMIIM THYUKY aHTeHy-Opacaer ais aianaszony udactor 800—1300 MTir i3 xsuabosumM onopom 50 Om, 1m0 Mae posmipu
118,7x23 MM BepxHBOTO MeTaseBoro mapy Ta 124,7x25 MM HUKHBOTO MeTaseBoro mapy. /loBxkuHa MiKpOCMY3KKOBOI JIiHii JKUBJIEHHST aHTEHN
54,6 MM, ii tmupuHa 2 MM Ta 10BKIHA BpisanHs 51,6 M. THyuKa aHTeHa-OpacyieT MiKIOYaEThCs 10 APYKOBAHOI IIaTh iHGOKOMyHIKaliiiHOro
TIPICTPOIO 32 IOTIOMOTOIO TTAWKM 00 3 BHKOPUCTAHHSIM MiHi-KOaKCialpHOro Kabeso. ABTOPH PO3POOIIIH eKCIIEPUMEHTATBHAI MaKeT THYIKOI
anTeHn-6pacsiery i gocsiauan il XBUIbOBI Ta cnpsiMoBaHi BaacTuBocti. Beranosseno, mo B aianasoni yactor 800—1300 MI't koedimient
cTosiyoi XBUJI Ii€l aHTeHn He mepesuilye Beandnuu 3,5, THydka aHTeHH-Opacier BOJIOAIE CIPSMOBAHUMY BIACTHBOCTSIMH, 110 /I03BOJISIE
3MEHIIUTU PiBEHb eJIeKTPOMArHITHOTO BUIIPOMIHIOBaHHS Y HAIIPSMKY Tijla JIIOUHI.

Kmiouosi cnoBa: ruyuka anrena, LTE, naty-anrena, indokomynikariitanit npuctpiit, KCX (koedinient crosiuoi xBuii), giarpama crps-
MOBAHOCTI.

TECHNOLOGY AND SYSTEM OF POWER SUPPLY
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NIABHIUEHHA TEPMIYHOI'O ONMOPY OG0/IDHKOBUX 'A300NOPHUX CIOPYA 1A BHKOPHCTAHHA Y AKOCTI
CXOBHLY 'A30BMX I'IAPATIB cropinku 27-33

Mepuenxo NI 0., Meguenxo M. M.

Ha panwii vac y cBiTi Ta B YKpaiHi iCHYIOTh CKJIIHOMI i3 3a0€3II€UeHHAM TTPUPOAHUM Ta30oM. [Ipu 1bOMY OAHIEHO i3 mpobiem € Horo
36epirarns. OTke, 00'€KTOM JTOCTIZKEHHS € MpoIec 30epiralHst IPUPOAHOTO ra3y Y Ha3eMHUX CXOBHINAX y razorigipaThiii popmi. Asisrepra-
THBOIO TPAUIIHHUM TEXHOJOTISIM MOKE CTATU TPAHCIIOPTYBAHHS Ta TpUBaJie 30epiraHHst MPUPOAHOTO rasy y (hopmi razosux rixparis. OgHax,
icHyIOYl Ha ChOTO/IHI 3a/1i300€TOHHI Ta METAJIEB] CIIOPY/H, OKPIM 3HAYHOI I[IHU, TAKOXK He MOKYTb y JOCTaTHIN Mipi 3abe3mednTn e(heKTUBHY
TEPMOI30JIAIiI0 TA30Ti/[paTy Ta MOro repMeTUYHICTb.

VY po6oTi 00rpyHTOBAHO MOKJIMBICTh BUKOPUCTAHHS Ta300TMOPHUX OGOJOHKOBUX CIOPY/ I MHEBMATHMYHHUX OYAIBETbHUX KOHCTPYKIIN
B SIKOCTI CXOBMII] Ta30BUX Ti/IpaTiB. 3alpONOHOBAHO Ta MiTBEP/KEHO PO3PAXyHKaMU MOKJMBICTD YZIOCKOHATIECHHS MPOTIOHOBAHUX CHOPY/L
HIJISIXOM 3aCTOCYBAHHS, B SIKOCTI T€PMOI30JISAIIITHOrO MaTepialry, i, 1110 He TBepAHyThb. [IpoBe/ete focipkents GyJio HalpaBjieHe Ha po3pa-
XYHOK 1 aHasi3 ebeKTHBHOCTI TAKOTO CIOCOGY TETIOI30IAII Ha3eMHOTO 060JIOHKOBOTO Ta300TIOPHOTO CXOBHIIIA /TSI 30€piTaHHsT TPHPOTHOTO
ra3y B razorijipaTHiii (popmi.

3aIpoIOHOBAHO TIPUHHSATHUN [UIsl CYy4aCHOTO PiBHSI PO3BUTKY TEXHOJIOTIH CIIOCIO MiABUIIEHHST TEPMIYHOTO OIIOPY Ta300IIOPHUX CIIOPY/
JUTST iX BUKOPUCTAHHS B SIKOCTi CXOBMIIL Ta3y B Ta30TiipaTHOMY cTaHi. Bil moJisirae y BUKOPUCTAHHI B SIKOCTi €(heKTUBHOTO TEPMOi30JISIIITHOTO
Marepiasy JUIs 3alIOBHEHHSI TIPOCTOPY MiK IIapaMu JBOIIAPOBOTO MOKPUTTS CTabiIbHUX PIAKUX MiH. B X011 M0CiKEH ST TOKa3aHa BUCOKA
e(eKTUBHICTD 3aMPOIIOHOBAHOTO CIIOCOOY TEPMOI30JISIIIT HA3EMHUX TiIPATOCXOBUII PIIKUMU CTaGIIbHIMI TTIHAMU.

Bukonano pospaxyHOK TePMOAMHAMIUHUX XapaKTEPUCTUK Ta300IOPHUX CXOBUIL JUIs1 Ia30BUX TifpaTiB HpH iX TepMoizosAlii pif-
Koto TiHolo. IIpoaHanizoBano eekTHBHICTH TEXHOJIOTIYHOTO TPOIiecy 30epiraHHs ra3oriipaTy y BUTJSI OJOKIB 3a/I€KHO Bijl TIOPH POKY.
OOGIpyHTOBAHO OCHOBHI TTapaMeTpH eKCILIyaTallil Takux criopy. Beranosieno, o sb6epiranis y cXoBuUIIi TigpaTHux 6J10KiB 6e3 ix aucoriaitii
npu {30711 mapom miHu norpebye y JTiTHI mepion 36epiraHHs JHIIe KOPOTKOYACHOTO MOJATKOBOTO OXOJOKEHHS, TAKMM YMHOM, JTaHa
TEXHOJIOTisI Ma€ MepCIeKTHBY IMTUPOKOTO BIPOBA/IKEHHS.

Kmowvoei cnoBa: HazeMHI 0G0JIOHKOBI TA30010PHI CIIOPY/IU, Ta30Bi rifpaTy, cTabiibHa MiHA, TEPMIUYHUIT OIiP, CXOBUIIA ra3y.
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PO3POB/IEHHA METOAMKH ONEPATHBHOr0 BCTAHOB/IEHHA NAPAMETPIB NOBTOPHOI0 Ir'\APATOYTBOPEHHA
B INIACTOBUX CHCTEMAX I'A30TIAPATHUX POHOBHL cropinku 34-38

Mepuenxo H. M.

OG’'ekTOM JIOCTIFKEHHST € crocoOu J1abopaTOPHOTO BCTAHOBJEHHS IapaMeTPiB IiJPaTOyTBOPEHHS CBEPAJOBMHHOI TIPOJAYKINi Ta KOH-
CTPYKTHBHI 0cOOMMBOCTI 06 TaiHAHHSA 1S Horo peasizarii. Tigpar MeTaHy CTa€ MEpPCIEeKTUBHOIO TEMOIO SIK HOBMH €HEePreTHYHHN pPecypc.
V T0ii ke yac TiApaToyTBOPEHHS € OJHUM 3 HANOLIBbII TIPOGIEeMHIX Micllb y 3abe3ledeH i TPaHCIOPTY CBEPAJIOBUHHOT MPOAYKILiL, i TIepi
3a BCe, 1Ie CTOCYEThCST MPOAYKII ra3oriipaTHuX POAOBUIL. AHAJII3 TePMOOAPUUHUX MAPAMETPIB CBEPIJOBUHHOI MPOAYKIIII Ta3oripaTHux
POJIOBUIIL TOKA3YE, IO TPH MepeMilieHi TeXHOJTOMTYHIUMU JIiHisIMU BOHU GJIM3bKI 10 TiZipaTHOi PiBHOBArM, ajie Yyepes iHTeHCHBHICTD MpoIecy
cucreMa He BeTurae ii goestrri. Kpim Toro, Bojia I1acTOBOT CHCTEMU BOJIOAIE IaM’AITTIO TiZIPATHUX CTPYKTYP, a00 B MOTOKOBI TAKOK MPUCYTHS
MeBHa KiIbKicTh TBep/10i (hasu rasoriapary. Y 3B’s13Ky 3 UM, TIPOBEACHO KOMILIEKC JTa00PATOPHUX JOCII/KEHD 3 OIIHKK XapaKTepy MOBEeIIHKN
TAKOro THITY CHCTEM B XO/i MOBTOPHOI KpUcTasisaliii rasorizpary Ta fforo aucoriaiii. 3a pe3yJbrataMu 10CHIKEHb PO3POOIEHO METOAUKY
OIEPATUBHOTO JJaGOPATOPHOTO BCTAHOBJIECHHS MTaPAMETPIiB TIOBTOPHOTO TiPATOYTBOPEHHS B MJIACTOBUX CUCTEMAX Ta3oTiAPATHUX POAOBMUIIL.
Bona niepebayae BCTaHOBJIEHHST TapaMeTpiB MacoBOi KpHCTaIi3allii ra3orizpary IUIsiXoM BidyanbHoi (ikcallii MOMEHTY 1osiBU TBepIoi (ha-
31 Ha MisK(DA3HOMY KOHTAKTI «pizmHa — raz». Takok po3polJeHO Ta 0OIPYHTOBAHO KOHCTPYKTUBHI 0COGJIMBOCTI J1aG0PATOPHOI YCTAHOBKU
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JUIs Tior0 3ailicHeHHs1. MeToMKa [03BOJISIE CKOPOTUTH TPUBAICTD MOCHI/DKEHHST OJTHOTO 3pa3Ka MPaKTUYHO Ha MOPSIOK (3 KiJIbKOX /i6 10
8—10 roum). Ha nomauy o irdopmartii po piBHOBasKHI TTapaMeTpH TiipaTOyTBOPEHHS, SIKYy HAAAIOTh TPAAUIIIHI MeToAM JTabopaTOpHUX
JOCTII/IPKEeHb, OTPUMAHA JI0JATKOBA XapPAKTEPUCTUKA MOBEIHKN IJIACTOBUX CHCTEM B HEPIBHOBAKHUX YMOBAX, IO JOMOMOKE OIEPATHBHO
OI[IHUTH PU3NKHU TEXHOTEHHOTO TiApaTOyTBOPeHHs. Po3pobirena MeTOANKA € BasKJIMBOIO IS CICTEM, SIKi, SIK MiHIMYM, BOJIOJIIOTh ITaM SITTIO
rigparHux cTpyktyp. OHaK, monepeaHe mepeBeeH s YaCTUHI BOAN JJOC/I/PKYBAHOTO 3pa3Ka uepes rasorijipaTny GhopMmy J03BOJISIE OLIHUTH
[apaMeTpH TiPaTOyTBOPEHHsT Oy/Ib-SKOI IJIACTOBOI CUCTEMU.

Kmouosi cnoBa: ra3osi rizpaTu, AUCOIaIlis ra3orizpaTy, MOBTOPHA KPUCTATI3AIis, METO/IMKA OIEPATUBHOTO KOHTPOJIIO, ONITHYHA CUCTEMA.

DOr: 10.15587/2706-5448".2022.281718 . .
BIUTHB MOP®O0JIOril A30BHX I'APATIB HA WBKUAKICTD AMCOLIALII TA MPOAB CAMOKOHCEPBALII
B HEPIBHOBAM(HMX YMOBAX cropinxu 39-43

IOvurpenxo B. I, Miykix 0. H)., Casux B. M.

OG6’exTOM NOCITIKEH ST OYJIN 3pAa3KH IITYYHO YTBOPEHOTO Ta30BOTO TiApary pizroi Mopdoorii. [a30Bi rizipaTu ABAAIOTH c06010 KIaTpaTHi
CITOJIYKH MOJIEKYJI BOZI 1 T1IpaToyTBOPIOIOUKX ra3is. Bonu cTBOpIoioTh 3HauHi pobieMu aJist HadTorazoBuao0yBHOI ramysi. Y Toi ke yac, y ix
CKJIAli HAKOITMYEHI KOJIOCAIIBHI PecypeH MPUPOAHOTO Ta3y. J{0C/TiKeH s ra30BHUX TiipaTis moTpeGye MpoayKyBaHHs B JaDOPATOPHUX YMOBAX
SIKICHUX 3PasKiB Ta HassBHOCTI BiANOBiAHOTO Jaboparophoro obiaananis. OaHak, Py IPOBEAEHI PO3PaxyHKiB i B poboTax M0 MOJEIIOBaH-
HIO ra3oTi/IPaTHNX ITIPOIECiB NPUITHATO BUKOPUCTOBYBATH ycepesHeHi (isnuni mokazuuku. IIpu 1ipomMy He BpaxoBytoTbes iX MopdoJioriui
BizminHocTi. Tomy, icHy€ pU3HK OTPUMAHHST BUKPUBJIEHUX PE3YJIBTATIB A0CHIKeHb, BUXOAAYN 3 1IbOTO, B POOOTI TPEACTABICHO aHAI3 MOP-
(posoriuHKX BiAMIHHOCTEl HITYYHO YTBOPEHUX Ta30TiAPATHIX CTPYKTYP 3aJIeKHO Bijl criocoly ix yrBopenHst. Takosk JaHa olliHKa BILIMBY CIIO-
co0y yTBOPEHHST Ta3oriapary i MopdhoJIoTii 3pasKiB MTYYHO YTBOPEHOTO Ta30TiApaTy Ha HoTo cTabiapHicTh. KpiM TOTO, HamaHo pekoMeHmaltii
1o BubOpY crmocoby YyTBOPEHHsI 3pa3KiB ra3oriiPaTHIX CTPYKTYP, IO MOJIETIOIOTH TIPUPOJI 3pasK.

3pasKku ra3orifpary st IPOBEAEHHs TOCII/KeHb OTPUMAHO Ha Tab0PATOPHIiii yCTAHOBII IIIIXOM 3MiHH CIIOCOOY TIePEMIITyBaHHST BMICTY
peakTopa. OCHOBOIO METOAMKH JOCJI/DKeHb OYB aHasIi3 30i1bImeHnX 300pakerb 3paskis rasoriapary. Mopdosoris 3paskis rasoriapary BUBYa-
JIach Yepe3 Mpo30pi OrJIsIoBi BikHA peakTopa. Jljist OTpuMaHHs AKiCHUX 300pakeHb BUKOPUCTOBYBAJIU ONTUYHY CUCTEMY 3 JKEPEIOM CBiTJIa
Beepeanti peaktopa. CTabibHICTh 3pa3KiB Ta3oTipaTy A0CAiLKYBAJIN TIPU TIOCTYTIOBOMY CKHIAHHI THCKY B peakTopi. [TokasaHna cKiaHicTh
OTPUMaHHA a/[EKBATHUX 3Pa3KiB MITYYHUX ra30ri/IpaTiB Il MOJIEJIIOBAHHS BJIACTUBOCTEH MpUpoiHIX aHasoris. [lokasano, 1o MopdoJioriuni
BIZIMIHHOCTI MaKpo- 4u MiKPOCTPYKTYPH 3Pa3KiB MITYYHO YTBOPEHOTO Ia3orifipaTy MOKYTh BIUIMHYTH HA PE3YJIBTATH JOCJI/UKeHD. 3p0obJaeH0
BHCHOBOK, IO Pe3YJIETaTH eKCIIePUMEeHTAIbHNX JIOCTIKEeHD 31 3pasKaMi ra3oTiipaTy, OTPIMAHOTO IITYYHO, He MO>KHA BBasKATH aIeKBATHIMI
JUIS1 peaibHUX YMOB (€3 BiIIIOBI[HUX TIOITPABOK.

KmovoBi cnoea: mapamMeTpu TiZPTOYTBOPEHHS, MOP(MOJIOTisl Ta30TiAPATHIX CTPYKTYP, JabopaTopHa YCTAHOBKA, TifIpATOBMICHA MOPO/A,
CTabLIbHICTD Ta30TIAPATHUX CTPYKTYP.
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