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The object of research is the architecture of any combat
ground robot in the context of its individual systems and
subsystems. The conducted research forms a transparent and
clear understanding of the main logical links of a combat
robot, individual technologies, and components used in the
development and serial production. The paper summarizes the
global experience and achievements of combat robotics and
provides examples of the example of the development of teams
from Ukraine. The mentioned are the main system players in
this sector of defense technologies, long-term and productive
activity of which resulted in the appearance of the first combat
robot units in the armies of the leading countries of the world.

The author studied and presented the structural structure
of any ground combat robot by the method of deduction and re-
production of functional capabilities. In the context of separate
systems or subsystems of a ground combat robot recommenda-
tions on the equipment of those or other components, sensors,
technologies, or their analogs and other equipment are given.

The work summarizes the experience of the head of Robo-
tics Design Bureau LLC (Kyiv, Ukraine), associated with the at-
tention of representatives of foreign companies and government
agencies to the Ukrainian developments in this area. The lead-
ing idea of the research is the priority development of functions
and algorithms of combat robots, associated with the develop-
ment of vision and autonomous movement systems. Realization
of these functions sharply increases the advantages of own com-
bat robots, increases their survivability and combat efficiency,
reduces dangers for operators of the equipment. Factors related
to the package of impact module subsystems directly affect-
ing the combat effectiveness of a ground robot are presented.

Compared to similar known studies on this topic, the
research conducted immediately immerses the reader into
the practical plane of developing a ground combat robot from
the perspective of the engineer-creator, which provides quick
basic knowledge and insights and inspires further exploration
in this direction.
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autonomous movement, neural network.
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The object of this research is the design of an affordable
desiccant dryer for local farmers for seed and vegetable drying.
The subsequent increase in food production has led to an ac-
companying need for easy, safe, and affordable preservation
methods. This has led to a substantial increase in the number
of driers, which are expensive for local farmers to acquire.
Seeds and certain vegetables do not do well, under the high
heat used in most dryers for drying as the drying process is of-
ten used as a final production step before packaging and sell-
ing agricultural products. Desiccant drying is hygienic, low
energy, low cost, and safe method of drying agricultural pro-
ducts without degrading them or reducing their nutritional
quality. A desiccant air dryer for seeds and vegetables was
designed and constructed, and its performance was tested us-
ing bitter leaves (Vernonia amygdalina). Desiccant dryer ma-
terials were carefully sourced and selected based on the cost
of the materials, availability, strength, lightness (weight), and
resistance to rust. The desiccant dryer chamber has external
dimensions of 43 ¢cm by 30 ¢cm and internal dimensions of
28 cm by 25 cm. The drying chamber is divided into five
layers; each layer is 48 cm by 44 cm with a total surface area
of 0.2112 m2,

Results showed significant moisture loss in the dried
sample in 26 hours from 167 g to 54.1 g when compared with
ambient air drying values. Proximate analysis of the desiccant
dried bitter leaf higher values across all parameters when
compared with the sample dried using ambient air. From
the results obtained, it was therefore concluded that the
desiccant dryer dried the samples faster than the common air-
drying method. It was recommended that seed and vegetables
should be dried in a desiccant dryer in other to increase shelf
life and reduce perishability.

Keywords: preservation methods, desiccant dryer, dry-
ing agricultural products, shelf life, perishability, bitter
leaf (Vernonia amygdalina).
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The object of research is the mechanical properties of cop-
per wire M1 for electrical applications, subjected to combined
torsional deformation with tensile tension. One of the most
problematic aspects in the manufacturing of such a wire is
its fracture during processing due to low strength and duc-
tility. DSTU EN 13602:2010 regulates the ultimate tensile
strength, relative elongation, the number of bends before
fracture and the number of twists until failure. To increase the
service life of the product it is necessary to increase strength
and plastic properties.

The methods of influence on the material by combined
plastic tensile deformation with tensile was used in the study,
the mechanical characteristics (ultimate tensile strength,
true deformation before failure, relative elongation, relative
reduction in area) and electrical conductivity were deter-
mined. Statistical analysis tools were used for modeling and
graphical displaying of data.

The proposed approach allows to select the modes of
combined torsional deformation with tensile, providing
the optimal combination of tensile strength and relative

48

TECHNOLOGY AUDIT AND PRODUCTION RESERVES — Ne 1/1(63), 2022



I55N 2664-9969

ABSTRACTS AND REFERENCES: MATERIALS SCIENCE ﬁ

narrowing of M1 grade copper wire. Under certain modes
of such deformation, with increasing degree of deformation,
it is possible to increase the strength characteristics and at
the same time obtain high values of plasticity.

The obtained results of approbation of different combined
deformation modes allow to consider it an effective tool for
achieving high values of true rapture stress and ultimate
deformation in order to improve the service characteristics of
the deformed wire. It is shown that relaxation processes occur
during such treatment, which leads to a decrease in stresses
and a sharp increase in plastic characteristics. Clarification
of the mechanisms of the characteristics formation allows
to control the features of the structure and, accordingly, the
level of mechanical properties to obtain a wire that combines
high strength with high toughness. This makes it possible
to develop deformation modes to obtain copper wire with
special properties depending on customer requirements, for
example: strong wire with low electrical resistance.

Keywords: M1 grade copper wire, electrical application,
combined plastic deformation, resistivity, stress relaxation.
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The object of research is the electrical processes in the
control system of the traction drive of the electric locomotive
VL-80K (Russia). To improve the accuracy of its mathemati-
cal model, it is necessary to use the values of the parameters
determined during experimental studies of the traction drive
control system. In particular, it is important to use in the
traction drive model the value of the voltages on the arms
of the rectifier installation of the electric locomotive, tak-
ing into account the position of the driver’s controller. The
complexity of the simulation lies in the fact that the reference
does not provide the value of the voltage on the arms of the
rectifier for each position of the driver’s controller, which
makes it difficult to verify the resulting model. A scheme
for measuring the voltage value on the arms of the rectifier
installation of an electric locomotive for each position of the
position of the driver’s controller is proposed. On its basis,
a simulation model is developed in the MATLAB software
environment. The simulation model implements an algorithm
for closing the contactors of the electric group contactor for
each position of the position of the driver’s controller. Appro-
bation of the voltage measurement technique was carried out
on an electric locomotive of the VL-80K series during a trip
on the Darnytsia — Myronivka section (Ukraine). Compari-
son of the voltage values on the arms of the rectifier installa-
tion, obtained experimentally, with the passport data showed
that the measurement error was 0.5 %. In addition, the
experimental results showed that the voltages on the arms of
the rectifier for paired positions of the position of the driver’s
controller are the same, for odd ones they are different.
Therefore, when simulating the operation of the traction
drive control system, the voltage values on different arms of
the rectifier installation were taken separately. Comparison
of the simulation results for the nominal mode with passport
data showed that for this mode the measurement error was
3.78 %. For all others, it did not exceed 5 %.

Keywords: traction drive, control system, electric contac-
tor, voltage value, rectifier installation.
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The object of this study is the gas-bearing layer B-26 of the
Zakhidne-Radchenkivs’ke gas condensate field (Ukraine).
A bottleneck in the process of exploration and experimental
and industrial operation of the Zakhidne-Radchenkivs’ke gas
condensate field was the ambiguous data on extractive re-
serves (values that were calculated by different authors range
from 14 thousand to 424 million m?). At present, the field is
mothballed, which is why the use of a new approach to calcu-
lating the initial gas reserves could be useful for deciding to
start developing a single productive layer B-26.

During the study, such theoretical research methods were
used as the system analysis of the information used, numeri-
cal modeling based on the combined finite-element-difference
method, the methods of visual representation of the informa-
tion received, as well as analytical methods. The method
of calculating gas reserves proposed in this work combines
a volumetric method and the simulation of filtration processes
using a combined finite-element-difference method. The lat-
ter makes it possible to take into consideration the structure
of the reservoir, which is heterogeneous in terms of permea-
bility, and to adequately, at the quantitative level, to describe
the distribution of non-stationary reservoir pressure around
the extractive well. By applying an analytical formula based
on the values of average reservoir and downhole pressures,
the radii of the well’s feed circuit at different stages of the
reservoir development have been calculated. Thus, the active

area (and volume) of the reservoir can be determined, accord-
ing to which the extractive reserves of the deposit are calcu-
lated. The mining reserves of the Zakhidne-Radchenkivs’ke
field, estimated in this way, amount to 174 million m® of gas.

The method for calculating reserves proposed in this
study could prove useful for deciding on the further deve-
lopment of the Zakhidne-Radchenkivs'ke gas condensate field.
Combining the volumetric method with the results of model-
ing filtration processes is an operational method for calculat-
ing the reserves of the reservoir, opened by one mining well.
In this case, the application of the combined finite-element-
difference method makes it possible to take into consider-
ation the complex heterogeneous structure of the reservoir
and predict the distribution of reservoir nonstationary pres-
sures around the extractive well.

The current study that used the Zakhidne-Radchenkivs'ke
gas condensate field in Ukraine as an example is interesting
when calculating the reserves of layers of complex struc-
ture all over the world, whereby the productive reservoir is
opened by a single mining well.

Keywords: gas-bearing layers, extractive reserves, volu-
metric method, finite-element-difference method, distribu-
tion of reservoir pressure.
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The object of research is the pulsating flow of drilling
fluid in the drill string. One of the most problematic places

is pressure loss due to friction forces distributed along the
length of the flow and concentrated in its nodes (threaded
joints and pipe bends).

In the course of the study, transformation methods were
used that allow the drill string to be represented in the form
of straight pipes — elements with distributed parameters con-
nected by different inhomogeneities. This makes it possible to
reduce the characteristics of the pulsating flow of the drilling
fluid to the determination of the lumped parameters of the in-
clusions, the limiting conditions at the beginning and end of
the drill pipes, as homogeneous sections of the drill string. In
turn, pressure losses in the drill string during rotary drilling
were divided into two types of losses. These are losses along
the entire length of the column (flow) and local pressure
losses, which are obtained only in certain places of the liquid
flow (for example, tool joints, etc.), due to the fact that the
flow suffers local deformation.

It has been found that from a technological point of view,
the most favorable well diameter is the one at which the
flow resistance in the pipes is equal to the resistance in the
annulus. This is due to the fact that during the flow of the
drilling fluid, the speed of the turbulent flow decreases only
at the walls of the pipe. Therefore, under the action of cen-
trifugal forces on pipe bends, as in heterogeneities, when local
pressure losses occur due to separation of the transit flow, the
pipe diameter narrows due to the accumulation of solid par-
ticles in whirlpool zones and flow velocities. With a smooth
turn of the pipe, the specified separation may be absent. In
this case, local pressure losses are largely due to the occur-
rence of a «steam vortex» at the turn (a helical movement
caused by the action of inertial forces). Therefore, a necessary
condition for rotary drilling is the continuous circulation
of the flushing solution, the complete or partial cessation
of which makes further drilling impossible. In this case, the
drilling process slows down or leads to an accident. This is
due to the accumulation of the hard phase in the places where
whirlpools appear.

The research results will be useful to scientists and spe-
cialists in the oil and gas industry in the physical modeling of
well flushing processes in the process of drilling and design-
ing technological flushing processes.

Keywords: drill string, drilling fluid, pulsating flow, hard
phase accumulation, rotary drilling.
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The object of the research is optimal installation of the
heat injection wells for reservoirs heating in order to increase
oil recovery and, accordingly, support oil production in the
hard-reaching heterogeneous reservoirs. One of the most
problematic areas in modern oil production is the difficulty
of extracting high-viscosity oil from the reservoirs. So far,
the most effective method to overcome this problem is the
thermal method. However, the possibilities of this method
are limited by its high energy consumption and the cost of re-
levant practice research. Thus, less expensive corresponding
methods of mathematical modeling become more important.
This investigation uses a combined finite-element-difference

method for the non-stationary thermal conductivity problem.
Numerical modeling of the temperature distribution around
heat injection wells are carried out, taking into account the
heterogeneity of the thermal properties of the oil reservoir and
the conditions of convective heat exchange at the reservoir’s
boundaries. The proposed method, due to its high accuracy
and convergence of the solutions, allows to obtain reliable
practical results and has a number of advantages in compari-
son with the same research methods. It is established that the
process of heating of oil reservoirs is slow and energy consum-
ing, so to increase profitability, it is obviously necessary to
use associated production products, such as associated gas.
It is shown that less wet layers heat up better and there is
no sense to heat the layer for more than two weeks, because
the radius of the effective heating area (with a temperature
exceeding 80 °C required for outcome of high-viscosity oil
from the rock) in this case is sufficient. It is also found that
the operation of heat-injection wells is more profitable with
their joint interaction, in that case the effective heating area
of the oil reservoir and, accordingly, the number of produc-
tion wells will be the largest. Another hand, the main factor
in the location of heat-injection wells is defined by special
characteristics of the oil-bearing section of the reservoir in
each case. The configurations of the location of heat-injection
wells, which were presented in this paper, cover the most
optimal cases of the installations of considered oil-bearing
section of the reservoirs and can be used in practice.

Keywords: finite element difference method, computer
modeling, heating processes, hard-to-reach oil reservoirs,
heat-injection wells.
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Kupuuenxo L. B.

OG6’eKTOM IOCTIKEHHST € apXiTeKTypa Oy/Ib-KOr0 HazeMHOTro 600BOTO poboTa B po3pisi fioro okpemux cucreM Ta migcucreM. [Tposeaene
nocaipKeHHst hopMye€ Mpo30pi Ta YiTKi YsABJIEHHs I[0J[0 FOJOBHUX JIOMYHUX JJAHOK GOHOBOTO po6OTa, OKPEMEX TEXHOJIOTII Ta KOMIIOHEHTIB,
1[0 BUKOPUCTOBYIOTBCS B PO3po0ILi Ta cepiitnomMy BUpoOHUITBI. B poGoTi ysaraibHeHO CBITOBHUIT J0CBiI Ta pocsarHentst 60ioBoi poboToO-
TeXHIKU Ta HaBeeHi BIAMOBIAHI 3pa3ku Ha MPUKJIai po3poOOK KOJEKTUBIB 3 YKpainu. BkasaHi ToIoBHI crcTeMHI TpaBIli B IIbOMY CEKTOPI
06OPOHHNX TEXHOJIOTIH, TPUBAJIA Ta TPOLYKTUBHA AISIBHICTD SIKUX CIIPUYMHUIIN MEPEyMOBH TOSIBU TIEPUINX MAPO3ALNIE G0HOBUX POGOTIB
B apMisIX TIPOBIIHUX KPAiH CBITY.

ABTOPOM JIOCJII/IPKEHO Ta HABEIEHO CTPYKTYPHY 6yuosy 6yub—;u<0r0 Ha3eMHOro GOHOBOrO poboTa METOAOM JIelyKIii Ta MeTO/[0M BiZITBO-
peHHst GyHKIIOHATBHIX MOKIMBOCTEI. B po3pisi okpeMux crctem abo MiACHCTeM HazeMHOTO 60HoBOTO poboTa HaaHi peKOMEeH/AIT 1010
BUOOPY THX UM IHIIMX CKJIA0BUX, CEHCOPIB, TEXHOJOTIH abo iX aHamoriB Ta iHIoro o6/ ajaHanHs.

¥V pobori yzaranpreno pocsia kepisanka TOB «Koncrpykropebke Biopo Poborike» (Kuis, Ykpaina), moB’s13aHOTO i3 yBarow mpeacTas-
HUKIB 3aKOPAOHHUX KOMIIAHIH Ta ypSIOBUX CTPYKTYP 10 YKPAiHCbKUX PO3PO6OK B 1l cepi. TIPoBiAHOIO LyMKOIO HOCTIAZKEHHS € IPIOpUTET-
HUH PO3BUTOK (DYHKILI# Ta aIropuT™MiB 60HOBOTO poOOTA, OB’ A3aHNUX 13 PO3BUTKOM CHCTEM TEXHIYHOTO 30py Ta aBTOHOMHOTO PyXy. Pearizaris
ux (QYHKIN Pi3KO MiBUIIYE MepeBaru BJacHuX GOHOBUX pOOOTIB, MABUIIYE iX KUBYUiCTh Ta GOHOBY e(eKTUBHICTD, 3HMKYE PUSUKH JIJIST
omneparopis texuiku. HasegeHo dakTopu, MOB’s3aHi i3 MAKETOM MiJICKCTEM yIaPHOTO MOIYJIs, 10 O€3II0CEPeIHbO BIUIMBAIOTH HA 6OIIOBY
e(eKTUBHICTh HA3eMHOTO POOOTA.

Y nopiBHSAHHI 3 AHATOTIYHUMU Bi[OMUMU JIOCTiPKEHHSIMU T1i€1 TEMU ITPOBeJIee TOCiKEH s 0/[pa3y 3aHypIO€ YnTaya B IPAKTUUHY TIJT0-
IMHY PO3POOKU Ha3eMHOTr0 HOHOBOTO POGOTA 3 TOUKM 30PY iHKEHEPA-TBOPILS, 110 3a6e31euye IBUAKE OTPUMAHHs 0a30BUX 3HAHD Ta YSIBJICHb
Ta Ha/[MXa€ Ha MOZATBIINI MOIIYK B I[bOMY HAIPSAMKY.

Kmowoei cnoBa: HazeMHMIT 0HOBII PO6OT, POGOTOTEXHIKA, CHCTEMa TEXHIYHOTO 30Dy, ABTOHOMHUIT PYX, HEHPOHHA MepeKa.
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NPOEKTYBAHHA TA KOHCTPYHOBAHHA NECHKAHTHOI CYIUAPKH JUTA HACIHHA TA OBOMIB  cropinku 11-15

Oluwatoyin Olunloyo, Dare Ihiyeye, Opeyemi Ajiboye, Afolahi Reuben Taiye, Folasade Afeye, Taiwo Fasunloye, Rachel Osin

OG6’e€KTOM JIOCIIIDKEHHS € CYIIHHS 3 BUKOPUCTAHHSM flecuKanTiB. [logasbiie 36iabimenHs 00csriB BUPOOHUIITBA IPOLYKTIB XapuyBaHHsI
MIPU3BEJIO 10 BUHUKHEHHSI OTPEOH Y MPOCTHX, GE3IMEYHNX Ta JOCTYITHUX METOaX KOHcepByBaHHs. [le Mpu3Beso 10 3HAUHOrO 361IbITEHHS
KIJIBKOCTI CyIapok, mpuaGaHHs AKUX KOINTYE MiciieBuM depmepam Hegemeso. HaciHHs Ta feski 0Boui morano 36epiraroThes i/ BILTMBOM
BUCOKOI TEMIIEPATYPH, 110 BUKOPUCTOBYETHCST B GIIBIIOCTI CYNMIAPOK /ISt CYIIHHSI, OCKIIBKU TPOIIEC CYIIHHS YacTO BUKOPUCTOBYETHCS SIK
KiHIeBUil BUPOOGHUUMI eTal mepeji YIIAKOBKOW Ta TPOAAKEM ClIbChKOTOCTIOAAPCHKOT mpoayKitii. CyIIiHHS 3 BUKOPUCTAHHSIM [ICCUKAHTIB —
11e TirieHiYHni, HU3bKOEeHEePreTHYHNUH, HU3bKOBUTPATHUI Ta Ge3TeYHUI METOJL CYIIHHS CI/IbCHKOTOCTIOAAPCHKUX TIPOAYKTIB Ge3 iX TmcyBaHHs
YU 3HUKEHHS MOKUBHUX sIKocTel. Y po6oti Oysa po3pobiieHa Ta CKOHCTpyHoBaHa cyliapKa JJisl HaCiHHs Ta OBOYIB, 1 ii edpekTuBHiCTL Oysia
nepesipena Ha mctsx Vernonia amygdalina. Marepiasm st cymapku GyJiv peTesibHO HiiOpaHi 3 ypaxyBaHHSIM IXHbOI BAPTOCTI, IOCTYITHOCTI,
MIITHOCTI, JIeTKOCTi (Barm) Ta cTiikocTi /1o ipxi. CymibHa kamepa Mae 30BHINTHI po3mipu 43 cm Ha 30 cM Ta BHyTpinmHi po3mipu 28 cMm Ha
25 cm. CynmuibHa KaMepa posjiiieHa Ha I'sITh MapiB; KoKeH map Mae poaMipu 48 cM Ha 44 cM i3 saranbHoto rotntero osepxHi 0,2112 M2,

PesyubraTit oCTiZKEHHST MOKA3aJIN 3HAYHY BTPATY BOJIOTH Y BUCYIIEHOMY 3pa3Ky 3a 26 rozaut 3i 167 T 10 54,1 r MOpPiBHSAHO 3 MOKAa3HUKA-
Mu cyurinHst Ha 1oBiTpi. [IpokcnMabHnil anasi3 BUCYILIEHOTO B AeCUKAHTHI cymapui scts Vernonia amygdalina noxasas BUIL 3HAYEHHsT 32
BCiMa TTapamMeTpamMu MoPiBHIHO 13 3pa3KoM, BUCYIIEHUM Ha ToBiTpi. Ha mizctasi oTpuManux pe3yJisraTis 3po6/IeHO BUCHOBOK, IO J€CHKAHTHA
cylnapka BUCYIINJIa 3pa3Ky IIBU/IIIE, HIXK 3BUYAHNIT METOJI IIOBITPSIHOTO CyIiHHSA. PEeKOMEH/I0BaHO CYNINTH HACIHHS Ta OBOYI B /IECUKAHTHII
cymapii AJis1 301bIeH s TepMiHy 30epiraHHs Ta 3MEHIIEHHS IPOYKTIB, 10 MBUIKO TICYHOThCS.

Kmowosi cnoBa: MeTonM KOHCepBallii, IeCHKAHTHA CYIIApKa, CYNIHHS CiTbCbKOTOCTIONAPCHKOI TPOAYKITii, TepMiH MPHUIATHOCTI, TBUJI-
KOICYBHICT, tuctst Vernonia amygdalina.

MATERIALS SCIENCE
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$PO0PMYBAHHA KOMIUIEKCY BIACTHBOCTEX MIZHOI'O APOTY, METOAOM KOMEBIHOBAHOI AEPOPMALIIL
KPYYEHHAM 3 PO3TATYBAHHAM  cropinku 16-22

Maumuceka 0. I, Maunmcskuit B. B, Kpamox M. 0., Boitko L. 0.

OG6’ eKTOM JIOCIIIZKEHHS € MeXaHiYHi BJJacTUBOCTI MiHOTO ApoTy M1 eIleKTpoTeXHiYHOro TIpU3HaYeHHsI i /IaHoro KoMOiHOBaHiit gedop-
Mallii Kpy4eHHSM 3 po3TsryBaHHsaM. OIHUM 3 HAGIIbIT MTPOGIEMHNX MOMEHTIB B KCILITyaTallil TAKOTO JAPOTY € {0r0 MOPUBHU [PH €KCILIyaTa-
11ii Yepe3 Hu3bKy MilHicTb i mmactuaicTs. 3a JCTY EN 13602:2010 permaMeHTyIOThCS THMYACOBHIT OIIiP PO3PUBY, BiITHOCHE TTOOBKEHHS,
KIJIbKICTh MEePernHiB i KiJIbKICTh CKPYYyBaHHs 10 MOBHOTO pyiHyBauHs. Jljis1 36iblueH s TepMiHy ci1y:k6u BUpoOy moTpibHe IiiBHIeHHS
MIITHOCTI Ta MIACTUIHNX XapaKTepPHCTHK.

Y Xopi HOCIIIKEHHST BUKOPUCTOBYBAIUCST METO/M BILIMBY HA MaTepiajl KOMOIHOBAHOIO MIACTUYHO eOPMAILEI0 KPYIEHHIM 3 PO3TsI-
TYBaHHSIM, BUKOHAHO BU3HAUEHHS MEXaHITHIX XapaKTePUCTUK (MeKi MIITHOCTI, CIIPaBKHbOI fedopmaltii 10 pyliHyBaHHs, BiIHOCHOTO TT0/I0B-
JKEHHsI, BIIHOCHOTO 3BY’KEHHS) Ta eJIeKTPONPOBIAHOCTI. Y poOOTI BUKOPUCTaHI IHCTPYMEHTH CTATUCTHYHOTO aHAJIZY IS MOJIETIOBAHHS Ta
rpadiuHOro Bi0OPasKCHHS TaHUX.
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3anpononoBaHuil migxix 103BoJIg€E MiAIOpaTh peknmMu KomOiHoBaHOi Aedopmaltii, 1o 3a6CSHC‘1yIOTb OIITUMAJIbHE TTOEJHAHHS MK Mill-
HOCTI Ta BIZAHOCHOTO 3BY:KeHHs Mizroro apory M1, ITpu neBHux peknmax takoi gedopmartii 3i 36iabiientsam crymens gedopmartii BAa€ThCs
MiZIBUIINTH XapaKTePUCTUKN MiI[HOCTI Ta O/[HOYACHO OTPUMATH BUCOKI 3HAYEHHS IJIACTUYHOCTI.

OTpuMani pe3yibraTi 03BOJISIIOTH BBaXKaTH KOMOIHOBaHY JehopMartiio eheKTUBHUM iHCTPYMEHTOM JIJIs IOCSITHEHHST BUCOKUX 3HAYCHD
BEJIMYMHN ICTHHHOT PYHIBHOI HAIIPYTU Ta rpaHdHOi AeopMallii 3 METOIO MiABUIIEHHS CIYKOOBUX XapaKTePUCTHK Ae(hOPMOBAHOTO JPOTY.
[TokasaHo, 10 NPy Takiii 06poOIl BUHUKAIOTH PEIAKCAIINHI TIPOIECH, 110 TPU3BOAUTD JI0 3HUJKEHHST HATIPYTU Ta Pi3KOro 301IbIIEHHS T1ac-
THYHIX XaPAKTEPUCTHK. YTOUYHEHHST MEXaHi3MiB (hOPMYBAHHS KOMIUIEKCY XapaKTEPHICTHK 03BOJISIE KEPYBATH OCOOIMBOCTSIMIL CTPYKTYPH T,
BI/ITIOBI/[HO, PiBHEM MEXaHIYHUX BJIACTUBOCTEII /ISt OTPUMAHHS JIPOTY, 1110 TIOE€IHY€E BUCOKY MilHICTb i3 mi/BuIIeHO0 B'sa3kicTio. 1le no3Bousie
PO3pobJIATH pekUMHE fehOpMAILil JI7ist OTPUMAHHST Mi/IHOTO IPOTY 3 OCOOIMBUMH BIACTHBOCTSIMU 3aJI€KHO BiJl BAMOT 3aMOBHUKIB, HAITPUKJIA/L:
MIITHOTO JIPOTY 31 3HIJKEHUM PiBHEM €JIeKTPOOIIOPY.

Kmouosi cnosa: mignunii apit M1, eekTporexniune npusHadeHHsa, KOMOIHOBaHa MIacTHYHA Ae(opMallis, THTOMUIT €JIeKTPOOIIIpP, peiak-
cartist HaTpy’KeHb.

ELECTRICAL ENGINEERING AND INDUSTRIAL ELECTRONICS
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BH3HAYEHHA HANPYI' HA BHNTPAMHIN YCTAHOBLI ENEKTPOBO3Y BN-80K JANA KOMHOI NMO3KLII NOMOMEHHA
KOHTPONEPA MAWMKHICTA cropinku 23-29

Tynax C. 0., Epmonenxo E. K., Tkauenxo B. I1,, Canponosa C. H)., Hhpuenxo B. B.

OG6’€KTOM JIOCII/KEHHS € eIeKTPUYHI POIECH B CUCTEMI KepyBaHHsI TATOBUM NPUBOAOM eekTposody BJI-80K (Pocis). s mixsu-
IIEHHSI TOYHOCTI HOTO MaTeMaTHYHOT MOJIeNi HEOOXIZTHO BUKOPUCTOBYBATH 3HAYEHHST TTAPAMETPIB, sIKi BI3HAYEHH] TPU eKCIIEPUMEHTATLHIX
JIOCJIJIPKEHHSIX CHCTEMHU YIIPABJIHHS TSATOBUM IIPUBOJOM. 30KpPeMa, BaKJIMBUM € BUKOPHUCTAHHS y MOJEJi TSTOBOTO IPUBO/LY 3HAYEHHS
HaNpyT Ha IJIe4aX BUIPAMHOI yCTAaHOBKM €JIE€KTPOBO3Y 3 BPaXyBaHHAM TIO3MIIi MMOJIOKEHHS KOHTposepa MamuHicta. CKIagHICTh Mofe-
JIIOBAHHS 1I0JIATAE B TOMY, 1110 B JOBIAHUKOBIH JiTepaTypi He HaBeJeHO 3HAUEHHS HAIIPYr Ha ILIeYaX BUIPSIMHOI YCTAHOBKU JUJIS KOXKHOI
TIO3MUIIii TIOJIOKEHHS KOHTPOJIepa MAITIMHICTA, MO YCKIATHIOE TEPEBIPKY OTPUMaHOI MOJiesTi. 3aIpOTIOHOBAHO CXEeMY BUMipIOBAHHS 3HAUEHHS
HAIIPYT Ha IJIeYax BUIIPAMHOI YCTAHOBKY €JIEKTPOBO3Y JUIsi KOJKHOI MO3UILT 0JI0KeH s KoHTposiepa MamuHicta. Ha ii ocHoBi po3po6JieHo
imiTartiitny mozesib B nporpamuomy cepegosuiii MATLAB. Ha imitariiiniil Moziesi peasizoBaHO aJropiuT™ 3aMUKaHHS KOHTAKTOPIB eJiek-
TPUYHOTO TPYTIOBOTO KOHTAKTOPY JIIST KOKHOI MO3UILT TTOMOKEHHST KOHTPOJIEpa MalnHicTa. Apobariito METOINKN BUMIPIOBAHHS HATIPYT
BUKOHAHO Ha esiekTpoBo3i cepii BJI-80K mix uac noisaku Ha ainsuni Japuuns — Muponiska (Ykpaina). [lopiBHsIHHS 3HaYeHb HANpyr Ha
TTeYax BUMPSIMHOI YCTAHOBKM, OTPHMAHIX €KCIIEPUMEHTAIBHIM IIUISTXOM, 3 MACTOPTHUMHI JAHIMH TTOKA3aJIH, 110 MOXHOKA BIMiPIOBAHHS
ckiana 0,5 %. KpiM Toro, excriepiMenTaibHi pe3yJibraTi MOKa3asu, 0 HAPYTH Ha [Ie4aX BUIPSMHOI YCTAHOBKHY JIJIsI HAPHUX MO3UILiIT 1TO-
JIOKEHHST KOHTPOJIepa MAIIMHICTa € OJTHAKOBUMH, JIJIsl HeNMapHuX — pisauMu. ToMy 1pu MozieTioBaHHi pOGOTH CHCTEMU YIIPABJIIHHST TATOBHM
TIPUBOJIOM TaKOK OKPEMO 3HIMaJINCh 3HAYEHHS HAIPYT Ha PI3HUX IIedyaX BUNPSAMHOI ycTaHOBKU. [[OpiBHAHHS pe3ysbTaTiB MOzIeTIOBAHHS
JUIsL HOMIHAJIBHOTO PEKUMY 3 HACHOPTHUMH JaHUMU [OKA3aJI0, 1[0 JUlsl 1bOT0 PeXUMY HoxuOKa BuMipioBants cxaana 3,78 %. st Beix
IHINMX — He nepeBuIuIa 5 %.

Kmovogi enoBa: T5roBuUil IPUBIJL, cUCTEMA YIIPABIIHHS, €JIEKTPUYHUI TPYIIOBUIL KOHTAKTODP, 3HAYEHHS HAIIPYT, BUIIPSIMHA YCTaHOBKA.

TECHNOLOGY AND SYSTEM OF POWER SUPPLY
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NMIAPAXYHOK 3AIACIB I'A3Y HA OCHOBI PE3YNBTATIB MOAEMIOBAHHA PO3NOAINY MNACTOBOID
THCKY cropinkn 30-35

3axapuyk 0. 0.

OG6’eKTOM JOCTIKEHHST € Ta30HOCH!H TacT B-26 3axinno-PaaueHkiBebKoro razokonaercarnoro pogosuina (Ykpaina). Oqaum 3 Haii-
GisbII IPOOJIEMHIX MiCI[b B IPOLIEC PO3BIAKH Ta OCJIIHO-TPOMUCIOBOI eKcIuTyarailii 3axifnHo-PajueHKiBChKOr0 ras0KOHICHCATHOTO POJIO-
BHUIIa OYJI0 OTPUMAHHSI HEOAHO3HAYHIX JAHUX 0 BUIOOYBHUX 3ammacax (po3paxoBami pisHIIMI aBTOPAMU 3HAUEHHsT BapiloloThest Bix 14 Tic.
110 424 mutH. M%), Ha cboroini pojioBuilie € 3aKOHCEPBOBAHNM i BUKOPUCTAHHST HOBOTO TI/IXO/TY 710 PO3PaXyHKY TIOYaTKOBUX 3allaciB razy MOKe
OyTH KOPUCHUM JIJIst TIPUHHSITTS PILIIEHHST TIPO MOYATOK PO3POOKH €IMHOTO TPOYKTUBHOTO T1acTa B-26.

B xoxi mocaipkeHHsT BUKOPUCTOBYBAJINCS TEOPETUYHI METOIU JOCJIIPKEHHS: CUCTEMHUI aHaJli3 BUKOPUCTAHOI iHdopMaliii, uncesbHe
MOJIEJIIOBAHHST HA OCHOBI KOMOIHOBAHOTO CKiHYEHO-€JIEMEHTHO-PI3HUIIEBOTO METO/LY, METON Bi3yaJbHOTO MOAHHSA oTpuManoi indopmartii,
AHATITHYHI METO/M. 3allPONOHOBAHUH B POOOTI METO/ PO3PaXyHKY 3allaciB ra3y MOEAHYE 00’ eMHIN METOI Ta MOJeIOBaHHs (hinbrpamiiinux
MPOIECIB 13 3aCTOCYBaHHAM KOMOIHOBAHOTO CKIHUECHHO-EIEMEHTHO-PI3HUIIEBOTO MeToAy. OcTaHHiii 103B0JIsI€ BPaXOBYBaTH HEOHOPIAHY 32
MPOHUKHICTIO OY/IOBY TIJIACTA Ta aIeKBaTHO HA KiJIbKICHOMY PiBHI OIUCYBATH PO3IO/II HECTAILIOHAPHOTO [JIACTOBOTO THCKY HABKOJIO BUJIO-
OyBHOI CBEPAJIOBUHU. 3a JJOIIOMOT0IO 3aCTOCYBaHHS aHAMITUYHOT (POPMYJIN 3a 3HAUYEHHAMHU CEPEHIX MIACTOBUX Ta BUGIIHUX THUCKIB pospa-
XOBaHO Pajliycyt KOHTYPY JKMBJICHHSI CBEPJIOBHHU IIPU PI3HUX TepMiHAX PO3POOKH 1racta. TakuM YMHOM, BUSHAYAETHCS aKTUBHA T1JI011A (Ta
00’eM) TIacTa, Mo AKiil BeAyThesl PO3paxyHKu BUAOOYBHUX 3anaciB pogouia. Pozpaxosani Takum YnHOM BUI0OYBHI 3anmacyu 3axiaHno-Paj-
YEeHKIBCHKOTO POJIOBUIIA CTAHOBIIATH 174 MITH. M rasy.

3arpornoHOBaHNil B JaHOMY JOCJIKEHHI METOI PO3PAXyHKY 3aIaciB € KOPUCHUM [UIST IPHHHSITTS PINIEHHS TIPO MOAAJBILY PO3POOKY
3axiaHo-PajueHKIBChKOTO ra3o0KoHIeHCaTHOTO pooBuiia. [loenHaHHsT 06’EMHOr0 METOAY i3 pe3yJibrataMu MOJEJNOBaHHs (hilbTpariiiHux
TIPOIIECIB € OMEPATUBHUM METOIOM TIIPaXyHKY 3aIaciB M1acTa, PO3KPUTOTO OAHIEK BUAOOYBHOIO CBEPAJIOBUHOI0. [IpH IIbOMY, 3aCTOCYBaHHS
KOMOIHOBAHOTO CKiHUEHHO-eJIeMEHTHO-PISHUIIEBOTO METO/Y JI03BOJISIE BPAXOBYBATH CKJIAIHY HEOIHOPIAHY GYA0BY TIacTa Ta MPOTHO3YBATH
POBIOII MIACTOBUX HECTAIIOHAPHIX TUCKIB HABKOJIO BUAOOYBHOI CBEPIJIOBUHU.
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[TpoBesieHe jrocmi/pKeH st HA TPUKIAL 3axiHo-Pa/ueHKiBChbKOTO Ta30KOH/IEHCATHOTO POJOBUINA YKPAiHU € 1iKaBUM IIPU IiPaXyHKy
3araciB MIACTiB CKIAHOI OYZ0BU BCHOTO CBITY, 32 YMOBH PO3KPUTTSI TIPOYKTHBHOTO TIJIACTA OJHIEI0 BUAOOYBHOIO CBEPAJIOBHHOIO.
Kmovosi cnosa: ra30HOCHI I1aCTH, BUAOOYBHI 3amacu, 00’eMHHI METO/l, CKiIHYEHO-eJIeMEHTHO-PI3HULIEBUIT METOJI, PO3IIOLI ILIACTOBOTO THCKY.
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AOCNIKEEHHA NYNLCYHY0ro NOTOKY MPOMMBANBHOI PIAMHH Y BYPUIIBHIK KOMOHI  cropinku 36-40

CeiTmuunxuit B. M., Bouxoga I. J1.

O06’€KTOM JIOCTI/UKEHHS € TYJICYIOUNiT MOTIK IPOMUBATIBHOI PifuHi y 6yprirbHiit Kostomi. OiHiM 3 HafGiIbIT TPOOIEMHIX MiCITh € BTPATH
THUCKY 3a PaXyHOK CHJI TepPTsl, PO3MOALIECHNX 10 IOBKUHI TIOTOKY Ta 30Cepe/UKeHuX Y ii Byasax (pisbO0oBUX 3'€HAHHIX | BUKPUBJIEHHAX TPYO).

B xozi 10ocTipKeHEST BUKOPHCTOBYBAIICST METO/IH TIEPETBOPEHHSI, M0 A03BOJISIOTH OYPUIbHY KOJIOHY IIPEICTABUTH Y BUIVISAL IIPSIMOI-
HIFHUX TPYO — eJIeMEeHTIB 3 PO3IO/JIEHIMI [TapaMeTpaMu, 3'€[HaHUMU PIHUME HeoAHopiaHocTsIMHI. 1le ae MOKIMBICTh BUSHAYEHHS XapaK-
TEPUCTHUK IYJIbCYIOYOT0 MOTOKY ITPOMUBAJIBHOTO PO3UMHY 3BECTH /IO BUSHAYEHHS 30CCPE/PKEHNX MapaMeTpiB BKJIIOUEHb, IPAHNYHUX YMOB Ha
MoYaTKy Ta B KiHI OypHIbHUX TPYO, SIK OJHOPIAHUX yYacTKIB Oy PUILHOT KOJOHK. Y CBOIO 4epry BTPaTH THCKY B OYPUIIbHIN KOJOHI TPH POTOP-
Homy OypinHi 6yJ10 posaineno Ha Asa By Brpar. Ile Brpartu mo Beiil 1oBskuHI KooK (IIOTOKY) Ta MiCIIeBl BTPaTH THCKY, SIKi OTPHUMYIOTHCS
TIJIBKY B OKPEMUX MICISIX OTOKY Pi/iHU (HATTPUKJIA/], 3aMKOBI 3'€/IHAHHS Ta 1H.), 3aB/ISIKM TOMY, 1110 B HUX TTOTIK TEPINUTH MictieBy sechopMartiio.

OTprMaHo, IO 3 TEXHOJIOITYHOT TOYKK 30pY HANOLIBII CIPUSTIMBUM € TaKUil iaMeTp CBEpPAJIOBUHM, IPU IKOMY OIIip IOTOKY y Tpybax
JIOPIBHIOE OTIOPY Y 3aTpyOGHOMY mpoctopi. Ile moB’s3aH0 3 TUM, 10 B mpolteci nepebiry mpoMUBaIbHOL PiAMHY MBUAKICTD TYPOYJIEHTHOTO
TOTOKY TOHIZKY€ETHCST TIIBKY 6istst cTinok Tpy6u. ToMy mif Ti€fo BiAIEHTPOBUX CHJI Ha 3THHAX TPYOH, SIK HEOXHOPIIHOCTSIX, TIPU BUHUKHEH-
Hi MiCIIeBUX BTPAT HATHCKY 3a PaXyHOK Bi[PHBY TPAH3UTHOTO MOTOKY, BiIOYBAETHCS 3BY/KEHHS iaMeTpy TPyOU YHACIINOK HAKOTMYEHHS
TBEP/IMX YACTUHOK B BOJOBOPOTHUX 30HAX Ta MIBUAKOCTEH MOTOKY. 3 MJIABHOTO TIOBOPOTY TPyOM BKa3aHWil BiPUB MOXe OyTH BiACyTHIM.
VY 1boMy BUNaAKy MiclieBi BTpaT HATKHCKY, Y 3Ha4Hiil Mipi, 00yMOBJIeH] BAHUKHEHHSIM Ha MOBOPOTI «[IapOBOTO BUXOPa» (IBUHTOBUM PYXOM,
1[0 BUKJIMKaHUIT i€to cui inepiii). ToMy HeoOXiIHOK yMOBOW 06epTOBOr0 OypiHHS € Ge3liepepBHA UPKYJISIis TPOMUBAIBHOTO PO3UMHY,
MoBHE a0 YaCTKOBe MPUTHHEHHSI STKOi pOOUTH HEMOKJIMBIM moiasbiie Oypintst. [Ipu 1bomy mporiec 6ypiHHS CIOBIIBHIOETHCS, a60 TPH3BO-
JUTh 710 aBapii. Ile nmop’s3ane 3 HaKONIMYEHHAM TBep/10i (hasu y MiCISIX BUHUKHEHHS BOJIOBOPOTHHUX obJacreii.

Pegynprati focizkenb cTaHyTh Y HATOI HAYKOBIAM Ta (haxiBIsiM HadTOraszoBoi ramysi mig yac $hismaHOro MOETIOBAHHS IIPOIECIB
MIPOMUBKH CBEP/JIOBUH B IIPOIIECi iX GYPiHHS Ta POEKTYBAHHS TEXHOJIOTIYHIX TIPOIECIB TPOMUBKL.

Kmovoei cnosa: OypiribHA KOJIOHA, TPOMUBATBHA PIZIMHA, MYIbCYIOUHIi TIOTIK, HAKOIIMYEHHST TBep/I0i (hasu, 06epTose OypiHHSL.
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MOJAEMHBAHHA PO3ITPIBY IJIACTIB 3 METOH 3BINBIUEHHA HAPTOBIAAAMI  cropinku 41-46

TNy6xoe M. B, Mociituyx K. 0.

OO6’€KTOM IOCITIKEHHST € ONTHUMaJIbHe PO3TallyBaHHs TEMJIO-HATHITAIBHIX CBEPJIOBUH 11 HATPIBY IUIACTIB 3 METOIO 36i/IbIIEHHS
HadTOBI A4l Ta BIANOBIAHO HiATpUMKN HADTOBHAOOYBAHHS Y BOKKOLOCTYIIHUX HEOAHOPIAHNX muiactax. OAHUM 3 HaAlOLIbIT TPOOIeMHNX
Micib y cydacHomy HahTOBUAOOYBaHHI € YCKJIQIHEHHS BUJIYYEHHS BUCOKOB'sI3K0i Hat 3 1ractiB. Jlo cux mip HalbGinbin eexTuBHIM
METOJIOM ISl TIO/IOJIAHHS BKa3aHOi MPOGJIeMH 3aJIMIIAEThCsT TenioBuii MeTo1. OHAK MOKIMBOCTI IIbOr0 METOLY 0OOMEkKeHI HOTro BHCOKOH
€HEProBUTPATHICTIO Ta BUTPATAMK HA Bi/IITOBIIHI IPOMUCIIOBI ftoctijukerHst. TAKUM YHHOM, BaKJIUBOCTI HaGYBAIOTH MEHII BUTPATHI BiAMOBI/I-
Hi METO/IM MaTeMaTHYHOr0 MOJEMIOBAHHS. B X011 0CiIPKEHHsT BUKOPUCTOBYETHCSA KOMOIHOBAaHUI CKiHUEHO-eJIeMEHTHO-PI3HUTIEBHIT METO/
JUIST HecTallioHapHoi 3aiaui TersionposigHocti. [IpoBesieHo uncesbHe MO/IETIOBAHHS PO3IOIIY TEMIIEPATypH HABKOJIO TEIJIO-HATHITAJIbHUX
CBEPITIOBUH 3 yPaxyBaHHsIM HEOIHOPITHOCT] TETJIOBUX BIACTUBOCTE! HADTOHOCHOTO TIJIACTA TA YMOB KOHBEKTHBHOTO TEMIIOOOMIHY Ha MEKaxX
niacTa. 3arpornoHOBaHUIT METOI, Y 3B’513KY 3 I0r0 BUCOKOIO TOUHICTIO Ta 301KHICTIO PO3B’sA3KY, 103BOJISIE€ OTPUMYBATH OCTOBIPHI TPAKTUYHI
PEe3yJIBTaTH Ta M€ Psi/l IepeBar y MOoPiBHSIHHI 3 TTOIIOHUMI METOIAMHY JIOC/IZKeHb. BCTaHOBIIEHO, 1110 TIPOTIec po3irpiBy Hah TOHOCHUX TJIACTiB
€ MOBIJIbHUM Ta €HEPrOBUTPATHUM, TOMY IS 301bIITEHHS PeHTabeIbHOCTI, OUEBHIHO, HEOOXITHO BUKOPMCTOBYBATH CYITyTHI IPOAYKTU BUIO-
OyTKy, HATPUKJIA/, CYIyTHiT ras. [T0oKazaHo, M0 MEHIIT 3BOJIOKEH] TLIACTH KPAIle HArPIBAIOTHCS | HEMAE CEHCY PO3IrpiBaTh IIACT MOBIIE HiX
JIBa THIKHI, TOMY 1110 BeJIMYMHA pajiycy eekTuBHOI 06acTi posirpiy (3 Temneparypoio, 1o repesuiiye 80 °C, sika HeoOXigHa I BUXOLY
BHCOKOB'$13K0i Ha(hTH 3 110PO/IN) B IAHOMY BUIAJIKY € OCTATHBOIO. TaKOXK BCTAHOBJICHO, 1[0 €KCILIyaTallist TeIJI0-HATHITAIbHUX CBEP/JIOBUH
€ G peHTabesbHOIO MIPU X cyMicHIN B3aemoii. B 1ipoMy Bumaaky edexTuBHa IO PO3irpiBy HATOHOCHOTO IIacTa i, BiAIOBIIHO,
KiJIbKICTh po3TalnyBaHHst BUAOOYBHUX CBEPIJIOBUH OyayTh HAHOLIbIIIMIL 3 iHITOTO GOKY, OCHOBHUM (DAaKTOPOM PO3TAIyBAHHS TEIJIO-HAr-
HITaJIbHUX CBEPIJIOBUH € 0COOMMBI XapaKTepUCTUKN HAPTOHOCHOI AITSHKY TJIACTa y KOKHOMY OKPEMOMY BHUIAZKy. IIpecTaBieHi B faHii
poboTi koHiryparlii posrairyBarHHs TEIIO-HATHITAIBHUX CBEPAJOBHH OXOILIIOITh HAWGLIBIIT ONTUMAJIbHI BUMIAJAKK TOKPUTTS POSIJISHYTOT
HaTOHOCHOT JIJISIHKY TJ1aCTa Ta MOXKYTb OYTH BUKOPHCTaHI Ha TIPaKTHIL.

Kmouosi cnoBa: ckifmyeHo-eJeMeHTHO-PI3HUIIEBUN MeTO, KOMITTOTepHe MOJIeTIOBAHHS, TEIJIOBI MPOIECH, BAKKOAOCTYIHI HAa(TOHOCHI
IIJIACTH, TEIJIO-HATHITaIbHI CBEP/JIOBUHU.
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