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The object of research is motion cueing along angular degrees of
freedom on flight simulators of non-maneuvering aircraft. One of the
most problematic places is lack of statement and effective solution
of the problem to ensure high-quality motion cues along angular
degrees of freedom on flight simulators, which would correspond to
motion cues along angular degrees of freedom in real flight with the
same control actions. In the course of the research, on the basis of the
peculiarities of human movement perception, a set of characteristic
attributes of perception of motion cues is determined: character, di-
rection, duration, intensity and time of motion perception (according
to Gibson’s perception theory). Based on the system approach prin-
ciples, the mathematical formulation of the solution to the problem of
motion cueing along angular degrees of freedom on flight simulators
of non-maneuvering aircraft is used. Such approach made it possible,
taking into account the existing constructive resource of flight simu-
lator motion system, to bring as close as possible motion cueing along
angular degrees of freedom on flight simulators of non-maneuvering
aircraft to motion cues along angular degrees of freedom in real flight
with the same control actions. Due to this the character and direction
of motion cues fully correspond to the real motion cues, the difference
between the perception time of motion cues on airplane and simula-
tor is minimal and meets the current requirements. The duration
and intensity of the motion cue perception on simulator are propor-
tional duration and intensity of motion cue perception on airplane.

Such approach significantly improves the quality of training and
retraining of pilots on flight simulators. Implementation of the de-
veloped problem formulation on aircraft simulators, in particular on
An-74TK-200, showed its high efficiency. In the future, the proposed
approach can be used on flight simulators of aircraft developed in
Ukraine and modernization of operated flight simulators.

Keywords: flight simulator, motion system, motion cueing, cha-
racter, direction, duration, intensity and time of motion perception.
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The object of research is the air-cooling system, for F41.912
direct injection diesel engine (mounted on the bench), manufactured
by the Motor Enterprise (EMO). It is a naturally aspirated inline
4-cylinder engine. Maximum engine power is 49 kW obtained at
maximum speed rotation of 2300 rpm. Air cooling is a critical aspect
of engine performance, and studying it experimentally can provide
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valuable insights into the engine’s thermal behaviour and efficiency.
One of the most problematic places is the high local temperature of
the 4th cylinders sleeves. An innovative improvement of the cooling
system is proposed. It is based on increasing the cooling air flow.
It consists in the installation of new driving pulleys of the blowing
turbine with different diameters. The use of these new pulleys al-
lowed moderating the wall temperature of the liner and the cylinder
head of the 4™ cylinder and the thermal rebalancing of the engine.
Significant improvements have been noted in cylinder wall tem-
perature, exhaust gas temperature, and lubricating oil temperature.
Drawing up the heat balance enabled us to quantify the useful
work, the heat lost in the cooling water, the heat lost through the
exhaust gases, the heat carried away by the lubricating oil and other
losses (losses not accounted for). It is clear from the results that the
high temperature in the engine has indeed been reduced and the
cooling performance of the whole engine has been improved. The
results show that the increase in airflow produced an improvement in
cooling conditions as well as a reduction in exhaust gas temperatures
which will have a significant impact on reducing NOx emissions.
In future work, it is planned to improve the cooling system of the
Emo FAL912 engine, by studying the effects of the geometry, number,
and inclination of the turbine blades on the air flow supplied.

Keywords: dicsel engine, FAL912, air cooling, piston seizure,
airflow, hot climate.
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The object of research is the process of measuring the strength of
the electrostatic field for a low dynamic range (from 0 to 1 kV/m).
This study is aimed at increasing the sensitivity of the sensor of the
electrostatic field mill (EF) by determining its optimal geometric
configuration, which will reduce the error of measuring the electro-
static field strength.
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To establish the actual value of the induced current, a compu-
ter model was built and simulation modeling of the EF sensor was
carried out. On the basis of the constructed computer model, stu-
dies of the EF sensor were carried out to determine the numerical
value of the induced current. As a result, it was established that the
occurrence of edge effects leads to the appearance of methodologi-
cal error, which occurs due to the fact that the average induced
current is smaller compared to the calculated value. As a result
of computer modeling of the EF sensor to determine the value of
the optimal number of sectors, it was established that for the pro-
posed design of the EF sensor, the optimal number of sectors is six.
It was established that the optimal value of the distance between
the sensitive plates and the shielded rotor should be in the range
of 2.5-3 mm to ensure the maximum sensitivity of the EF sensor
and its safe use.

The determined optimal parameters of the EF geometric con-
figuration will allow to form the necessary requirements for the
construction of improved electrostatic field strength meters in
a low dynamic range (from 0 to 1 kV/m). A promising direction
of application of such devices in production will be the develop-
ment of an additional system for monitoring the strength of the
electrostatic field, which will allow to prevent the occurrence of
a dangerous situation.

Keywords: clectrostatic fields, electrostatic discharge, electro-
static field mill, measurement, sensor sensitivity.
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The object of the study is a laboratory unit for inducing flow to
the well using vibration wave draining in carbonate low-permeability
reservoirs. Vibratory wave draining is a method used to stimulate
flow draining to the well. The method is based on the fact that
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mechanical waves generated in the soil can cause the opening of
microcracks and pores, which leads to an increase in the fluid flow.
Vibratory wave scouring can be effectively used to increase fluid flow
in low-permeability carbonate reservoirs. Carbonate reservoirs are
a common type of reservoir in the oil and gas industry. They often
have low permeability, which makes it difficult to extract fluid.

With the help of the plunger device developed in the work,
a fluid disturbance was created, thereby creating elastic waves in
the conventional well (plastic pipe), which were measured using
a manual contact vibrometer. This demonstrated the effectiveness of
the vibratory method to increase the well productivity and helped
to improve the permeability of the rocks, providing better access to
challenge the influx of hydrocarbon products.

It is shown that with a significant decrease in the permeability
of the formation well zone (FWZ), the flow induction should be
started only after the restoration works. Otherwise, the well will be
significantly hydrodynamically imperfect due to the quality of the
reservoir opening, and the flow of production into the well will occur
only through a few separate areas of the reservoir with relatively high
permeability, which will lead to uneven production of the reservoir
and low return of hydrocarbons. Therefore, it is advisable to use
the developed method of influencing the productive layer in low-
permeability rocks, such as carbonates with layers of clay, siltstones,
argillites, and others, with low formation pressures.

The obtained results are based on the generation of vibrations
that are transmitted to the wellbore. These vibrations can help break
up contaminants and fines in carbonate rocks, facilitating the release
of hydrocarbon products and improving permeability.

Keywords: oil and gas industry, laboratory unit, well, permeabi-
lity, oscillation amplitude, loam, vibration waves, fluid production.
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The object of research is the force effect of a circular magnetic
field of cylindrical inductors with alternating current windings on
the actuator element of technological reactors — a ferromagnetic
particle. Technologies using a rotating magnetic field and ferromag-
netic particles (RMF and FP) are increasingly used in industry, in
devices for fine and ultra-fine grinding, mixing and activation, in the
construction and chemical industries, in energy-saving and environ-
mental systems.

In previous studies, the authors proposed a method for calculat-
ing the force effect on ferromagnetic particles (FP) of an elliptical
rotating magnetic field (RMF) of an external cylindrical inductor
with a symmetrical alternating current winding. In this work, based
on this technique, formulas for the force effect on the FP of the fun-
damental harmonic of RMF of cylindrical inductors with different
numbers of pole pairs are derived and analyzed.

It is shown that for a hard magnetic and saturated magnetically
soft (soft-magnetic) particle in a circular field of a cylindrical induc-
tor with the number of pole pairs greater than one, the magnitude
of the magnetic displacement force does not depend on the orienta-
tion of the magnetic moment of the ferromagnetic particle, and the
direction of action of this force is determined by the angle between
the circular field induction vector and the magnetic moment of the
particle. While maintaining the similarity of the inductors and the
equality of the amplitude of the magnetic induction on the surface of
the inductor bore, the magnetic displacement force does not retain
the similarity, in particular, while maintaining the values of the mag-
netic moment of the particle, this force is inversely proportional to
the radius of the bore of the cylindrical inductor.

Examples are given of the use of formulas for calculating the ratio
of displacement forces to the weight of a particle and the calculation
of forces for an unsaturated soft-magnetic particle, where, due to the
dependence of the magnetic moment on the field strength, the calcula-
tion formulas are modified and take on a slightly different form than
the formulas for a particle with a constant modulus magnetic moment.

The research results will be useful for engineers and researchers
involved in the research, development, design and operation of reac-
tors with RMF and FP technologies.

Keywords: electromagnetic mills, circular field, cylindrical mag-
netic field inductor, ferromagnetic particles, magnetization, mag-
netic forces.
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The object of the research is central heating points (CTP) in
Ukraine. The problem that is being solved in the work is the need
to modernize and automate existing CTPs. The importance of the
problem is the presence of a large number of CTPs in Ukraine, which
require urgent modernization of morally outdated equipment and
automation of management of their work modes, which must be car-
ried out in stages without removing them from operational status.

The need for modernization and further automation of the exist-
ing CTPs in Ukraine is substantiated, which is that this will allow
increasing the efficiency of the CTPs through the use of modern
technical equipment, software and trained specialists in the auto-
mated management of the process of heat supply to consumers. And
it will also allow to reduce the cost of heat supply tariffs due to the
reduction of non-production costs and to reduce the number of ser-
vice personnel who manage work modes in manual mode. During the
martial law, the timely resolution of problems with high-quality heat
supply of the population acquires special importance.

The result of the conducted research is a theoretical analysis of the
quality work of CTPs in the EU countries, realization of their capabili-
ties and prospects for further use in order to transfer their experience
to Ukraine. A theoretical analysis of the number and modern technical
equipment of CTPs in Ukraine at the present time was also conducted.

As a result of the research conducted on the existing CTPs in
Ukraine, a survey of their technical condition was carried out, spe-
cific directions for the phased modernization and automation of their
equipment were developed and proposed, and additional measures
were taken regarding the thermal modernization of main pipelines
and modern thermal insulation of buildings and structures.

The possibility of practical implementation — step-by-step mo-
dernization and automation of the CTP, increasing the technical and
technological capabilities of the equipment and reducing the tariffs
for heat and water supply for consumers.
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The object of research in the paper is the process of fluid transfer
through the pore space of the reservoir rock. The traditional method
of estimating oil recovery by flooding has a large number of uncer-
tainties. In this study, to address limitations of the current approach
to determining oil production, let’s introduce a systematic algorithm
aimed at enhancing result precision.

The methodology for calculating the oil recovery coefficient for
determining the amount of oil that can be extracted by flooding is
presented. In this work, the step-by-step process of determining the
oil recovery coefficient was analytically established, which achieves a
certain degree of accuracy due to the inclusion of a number of meth-
ods of calculation of scientists from different countries of the world.
In particular, the lithofacies distribution of the reservoir using the
kriging method, the use of a representative elementary volume (REV)
to increase the accuracy of determining the irreducible water satura-
tion of each facies, and the use of the Buckley-Leverett equation
in the calculation of the oil recovery coefficient are proposed. The
number of facies (sandstone, argillaceous sandstone, siltstone) was
determined on the example of the B-16n horizon of the «Ukrainian
deposit» and the oil recovery coefficients were calculated for each
separately (0.53, 0.47, 0.29). Further determination of the average
oil recovery coefficient is described in the researched and requires
close integration of the obtained data in three-dimensional space,
as it allows to calculate the fraction of facies content in the reser-
voir volume.

The use of the proposed action algorithm will help to build a more
reliable three-dimensional hydrodynamic model, will lead to a much
lower degree of uncertainty of reservoir properties, and in particular
irreducible water saturation, as well as more accurate distribution of
lithological properties using kriging. Also, this methodology for cal-
culating the oil recovery coefficient involves the use of the Buckley-
Leverett equation and fractional flow curves, the data of which are
based on relative permeabilities and depend on the irreducible water
saturation determined in the laboratory for each lithofacies.

These techniques justify the collection of additional core mate-
rial, the importance of lithofacies dismemberment of the formation
and are closely integrated in the three-dimensional space, which
makes it possible to simulate the existing processes, reproduce the
proposed methodology and perform the forecast.

Keywords: irreducible water saturation, representative elemen-
tary volume, kriging, relative permeability, fractional flow curves,
oil recovery coefficient.
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PO3rNAK NPOBNEMH IMITALIT AKCENEPALTIHKX JNif 3A KYTOBHMH CTYNEHAMM BUILHOCTI HA ABIALTIHKX
TPEHAMAPAX (cTop. 6-12)

Ka6ausauwit B. B., I6parimorny B.

OG6’eKTOM JIOCTIIPKEHH ST € iMiTallisl akceJaepaliiHuX /il 32 KyTOBUMHU CTYIEHSIME BIJIBHOCTI Ha aBialliiiHuX TpeHaskepaX HeMaHEeBPEHUX
noBiTpsiHuX cyeH. OHie0 3 HallOLIBbIIIX TPOGJIEM € BiICY THICTD MOCTAHOBKU Ta e(heKTHUBHOTO BUPIIIEHHS MPOOIeME 3a0e31eYeHHS SIKICHOT
iMiTanii akcesepaiiuux /il 3a KyTOBUMH CTYIEHSMU BUJIBHOCTI Ha aBialliiiHUX TpeHaskepax, sIKi O BIAMOBifaMN akcerepamiiiHuM 1ism 3a
KYTOBMMH CTYIICHSIMH BUIBHOCTI B PeaJIbHOMY MOJIbOTI 3 OJIHAKOBUM KepPyBaHHAM. Y XO/Ii A0CII/UKEHHS Ha OCHOBI 0COOJIMBOCTEN CLIPUITHSTTSI
PYXIB JIFOAMHOK BU3HAYEHO HAGip XapaKTePHUX O3HAK CIPUITHATTS PyXy: XapaKTep, HAPSIMOK, TPHBAIICTb, IHTEHCUBHICTD 1 4ac CIPUITHATTS
pyxy (3rigno 3 Teopicio cripuiinsTrs [iGcona). Ha 0CHOBI MPUHIINITB CHCTEMHOTO Mi/IX0/ly BUKOPHCTAHO MATEMATUYHY [OCTAHOBKY PO3B'SI3KY
3a/1aui iMiTaIlil akcesepamiiiHux aiif 3a KyTOBUMU CTYIEHSIME BIJIBHOCTI Ha aBialliiiHIX TpeHakepaX HeMaHEeBPEHUX MOBITPSHUX cy/ieH. Taknii
IH/IXI/T ZI03BOJINB, BPAXOBYIOUM HASIBHUIT KOHCTPYKTUBHUIN PeCypc JAMHAMIYHUX CTEHIIB aBiallilHUX TPeHaKepiB, MAKCUMATbHO HAOJU3UTH
aKceJsiepaltiiiui il 3a KyTOBUMHE CTYIICHSIMHU BiJTbHOCTI Ha aBialliiiHIX TpeHa)kepax HeMaHEBPEHOTOo JIiTaka /10 akceJepaliiiHuxX il 3a KyToBUMHU
CTYIEHSIMU BIJIBHOCTI B peaJIbHUX YMOBAX IOJIbOTY 3 TUMH K KEPYIOUMMH JliSIMU. 3aB/SIKU 1IbOMY XapaKkTep i HAIPSIMOK aKkcesepariitHnx /it
HIOBHICTIO BI/INIOBI/IAIOTh PEAJbHUM aKceJePaIliiiHiM [IisiM, PI3HUIT Mi’K 4acOM CIPUNHSTTS akceJepalliiiHux /il Ha JiTaky Ta Ha TpeHaxepi
MiHiMaJIbHa, Ta BIIIOBi/Ia€ CyyacHUM BUMOTaM. TpUBaIicTh 1 IHTEHCUBHICTb CHPUNMHATTS aKceJepalliifHuX /il Ha TpeHakepi IPOIOPIiiiHi Tpu-
BaJIOCTi Ta IHTEHCUBHOCTI CIPUIHATTA aKceiepallifnux aiit Ha jitaky. Takuil migxiz 3HAYHO MiIBUIIY€E AKICTD MZATOTOBKHU Ta HEPEeIiIroTOBKI
HiJIOTIB Ha aBlaliiiHUX TpeHaxkepax. Peasizaliist po3po06JieHol OCTaHOBKHY 3a/1aui Ha aBialliiiHuX TpeHaxepax, 3okpema Ha AH-74TK-200, no-
Kazasa il BUCOKY e(DeKTUBHICTh. Y TePCIEKTUBI 3aIIPOMOHOBAHKHN MiXiA MOKe OyTH BUKOPUCTAHUN HA TPEHAKEPAX JITaKiB, PO3POOTIOBAHNX
B YKpaiHi, Ta MOZI€PHi3allii eKCITyaTOBaHIX TPEHAKEPIB.

Kmovogi cnosa: aBiailiiiHuil TpeHaskep, IMHAMIYHUI CTEH/1, IMiTallisl akcesepalliiHuX /i, XapakTep, HAIPSIMOK, TPUBAJIICTh, IHTEHCUBHICTh

1 4ac CIpUHHATTS PyXy.
MECHANICAL ENGINEERING TECHNOLOGY

DOI: 10.15587/2706-5448.2023.293642
BCTAHOB/IEHHA TEIUIOBOr'0 BAJIAHCY NPH BAOCKOHAJIEHHI CHCTEMM OXO/IORMMEHHA NBUT'YHA 3 NOBITPAHKM
OXOMOMMEHHAM  (crop. 13-20)

Ahdessalem Mekroud, Lyas Bidi, Salim Boukehhah, Mohamed Salah Boulahlih, Rachid Chaib

OG’ €KTOM JIOCTIIKEHHST € CHCTeMa TTOBITPSHOTO OXOJIOKEHHSI IM3eJIbHOTO ABUTYHA 3 MPAMUM yrpuckyBantsM FAL912 (MonToBanoro
Ha crerjii) BupobnunTsa Motor Entreprise (EMO). Ile armochepruii psanuii 4-unminaposuii aBury. MakcuMaabHa MOTYKHICTb JIBUTYHA
cTaHoBUTH 49 KBT, oTpriMana nipu MakcuMasibHii mBuakocti obeprarns 2300 06,/x8. TToBiTpsiHE OXOMOKEHHST € KPUTHYHO BaKJIMBUM acTeK-
TOM IPOIYKTUBHOCTI ABUTYHA, i 10TO eKCIiepUMeHTaTbHe BUBUEHHS MOKe IaTH MiHHY iH(hOPMAIIiio PO TETIOBY TTOBEIIHKY Ta epeKTHBHICTD
aBuryHa. OHuM 3 HallGiIbIT TPOOJEMHUX MICIb € BHCOKA JIOKAJIbHa TeMIiepaTypa Tiibau 4-ro nuiinapa. [poronyeTbes inHoBariiine B1o-
CKOHAJIEHHST cucTeMn oxosokents. Leil cmoci6 3acHoBanmit Ha 361IbIIEHH] TOTOKY OXOJIOKYI0U0TO MOoBiTPst. Crioci moisirae B yCTaHOBIIL
HOBHUX BELYYHX IMKIBIB HArHITal090i TYypOiHK pidHOrO AiamMeTpy. BUKopucTaHHs 1MX HOBKX IIKIBIB [03BOJIMJIO 3HU3UTH TEMIIEPATYPY CTIHOK
riJIb3K Ta TOJOBKU OJOKY HUJIHAPIB 4-TO IUIIH/PA, @ TAKOK MPOBECTH TEIJIOBUH OasiaHc ABUTYyHA. ByJo BifdHayeHO 3HAUYHI MOKpaIeHHs
TEMITEPATyPHU CTIHOK IIMJTHIPA, TEMIIEPATYPH BUXJIOMHIX ra3iB i TeMeparypn MacTiia. CKIaIaHHs TEMI0BOTo 6aIaHCy [03BOIIIIO KITbKICHO
OIIHUTH KOPHUCHY POGOTY, TETIOTY, BTPAYEHY B OXOJIOKYI0UiiT BOJI, TETIOTY, BTpayeHy Yepe3 BIUX/IOTHI TasH, TEILIO, IO ePEeHOCUTHCST MACTH-
JIOM Ta iHII BTpaTH (BTPATH He BPAXOBYIOTHCST). 3 PE3YJIbTATIiB CTa€ 3pO3YMIJIO, 110 BUCOKY TEeMIIepaTypy B ABUTYHI [iiicHO OyJI0 3HUKEHO,
a e(eKTUBHICTh OXOJIO/KEHHST BCOTO JBUTYHA OyJia TOKpaineHa. Pe3yrbraTi MOKa3yioTh, MO 301IbIIEHHST TOBITPSIHOTO TIOTOKY CIIPUYH-
HUJIO TIOKPAIIEHHST YMOB OXOJIOJPKEHHSI, & TAKOK 3HMKEHHSI TEMIIePaTypu BHUXJIOIHUX Ta3iB, 10 MaTHMe 3HAYHMIl BIUTMB HA CKOPOYEHHS
Bukuzis NOX. Y nogasibiiil po6oTi MIaHyeMO BIOCKOHAINTH CHCTeMy oXososkents apuryna EMO F4L912, BuB4yaioun BIUIMB reoMeTpii,
KIJIBKOCTI Ta HaXuJry jonareil TypOiHU Ha TOTIK MOBITPS, 110 MOAAETHCS.

Kmouosi cnosa: 1u3esnpunii auryH, F41.912, nmoBiTpsite oxoso/keHHs, MOPIIHEBE 3aiIaH s, OTIK MOBITPS, JKAPKIH KITiMaT.

ELECTRICAL ENGINEERING AND INDUSTRIAL ELECTRONICS

DOL: 10.15587/2706-5448.2023.292919
NMIABHLEHHA YYT/NIHBOCTI CEHCOPA ENEKTPOCTATHYHOIO0 ©MHOKCHMETPY WINAXOM BH3HAYEHHA HOro ONTHMANLHOI
KOHDPITYPAUI  (crop. 21-27)

Moswexnko 0. A., Mazppiit 0. .

OG6’eKTOM JIOCII/PKEHHST € TPOTeC BUMIPIOBAHHST HATIPYKEHOCT] JIEKTPOCTATUYHOTO T10JIsI JIJIsi HU3bKOTO AMHAMIYHOTO Jianasony (Bi

0 o 1 xB/m). [lane jocatizskenHs HanpaBjIeHe Ha IiABUIIEHHS YyTJINBOCTI ceHCOpY esekTpocTaTndHoro duriokcumerpy (ED) 3a paxyHok
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BHU3HAYEHHsT IOTO ONTUMAIbHOI TeOMETPHYHOI KOH(DIrypaitii, 110 Z03BOJUTH 3MEHIIUTH TTOXUOKY BUMIPIOBAHHS HAIPY/KEHOCTI €JIeKTPO-
CTaTUYHOTO TIOJISI.

Jlist BeTaHOBJIEHHS (DAaKTUYHOTO 3HAYEHHSI iHIYKOBAHOTO CTPyMy Oysi0 moOyA0BaHO KOMITIOTEPHY MOJEIb Ta IPOBEAEHO iMiTaltiiiie
MozemoBarnst cericopy ED. Ha ocHoBi mobyoBanoi kKoM i0TepHoi Mojesi, Oy nposeaeni gocaikents cerncopy ED s BusHaueHHs
YUCENBHOTO 3HAYEHHS IHIYKOBAHOTO CTPYMY. B pesysibrari 1p0ro 6yI0 BCTAHOBJIEHO, M0 BUHUKHEHHST KPalloBUX e(beKTiB TPU3BOANTH 0
TOSIBI METOJIMYHOI TOXUOKH, STKA BUHUKAE 32 PAXYHOK TOTO, IO CePeHiN iHIyKOBaHMIT CTPYM € MEHIIIM B TIOPiBHSIHHI 3 PO3PaXyHKOBUM 3Ha-
qyeHHsiM. B pesysibrati mpoBesieHoro KOMIT'I0TepHOT0 MojiesioBatis cencopy ED nuist BusHauents 3HaqeHHst ONTHMAJIBHOI KiJIBKOCTI CEKTOPIB
6yJ10 BCTAaHOBJIEHO, 110 JJIsT 3aIIPOTIOHOBAHOI KOHCTPYKIIi cercopy ED, ontumaibia KilbKicTh CEKTOPIB CTAaHOBUTD MIicTh. BeTaHoBIeHO, 110
oNnTHMaIbHe 3HaYEeHHsI Bi/ICTaHi MK 4y TIIMBUMU [JITACTHHAMU Ta eKPaHOBAaHUM POTOPOM TTOBUHHO OYTH B [iana3oHi Bix 2,5—3 MM Jist 3a6e3-
TeYeHHsT MAKCUMAITbHOT 9y TaIBOCTi cercopy ED Ta iioro 6e3nedno BUKOPUCTAHHSI.

Busnaueni onTuMaibhi mapamerpu reoMerpudHoi Kondiryparii ED gosossts chopmyBaT He0OXiAHI BUMOTH 10 TTOOYIOBY BIOCKO-
HaJeHUX BUMipIOBAauiB HANPYKEHOCTi €JTeKTPOCTATUIHOTO IMOJIsT Y HU3bKOMY auHamivnomy aianmasoni (Bix 0 mo 1 kB/m). Ilepcekruamm
HAIMPSIMKOM 3aCTOCYBAaHHS TAKMX TIPUJIAIIB HA BUPOGHUIITBI Oy/e po3pobKa M0IATKOBOI CUCTEMH MOHITOPUHTY HAIPYKEHOCTI €JTeKTPOCTa-
THYHOTO TOJIS, 10 O3BOJHUTD TMOMEPENTH BUHUKHEHHSI HeGe3MeTHOl CUTyarrii.

Kmouosi cnosa: eJ1eKTPOCTATHYHI TT0JIS1, €IEKTPOCTATHIHUIL PO3PSIL, €JIEKTPOCTATUYHIH (DIIIOKCHMETD, BUMiPIOBAHHS, Yy TJINUBICTH CEHCOPY.

TECHNOLOGY AND SYSTEM OF POWER SUPPLY

DOI: 10.15587/2706-5448.2023.291373
NABOPATOPHI JOCNIMEHHA BHKNIMKY NMPHNNIMBY 3A AONOMOrol0 BIEPOXBH/ILOBOro CBAEYBAHHA B KAPEOHATHHUX
HU3BKONPOHUKHUX KOMEKTOPAX (crop. 28-33)

Py6ens B. I, Py6ens B. B.

O06’ekToM HOCTIKEHHS € Tab0PAaTOPHA YCTAHOBKA JIJIs BUKJIMKY TIPUILIMBY 10 CBEPVIOBUHHE 32 JOTIOMOTOI0 BiOPOXBUILOBOTO CBa0yBaH-
HS B KapOOHATHUX HU3bKOIPOHUKHUX KOJEKTOpax. BiGpOXBIIbOBE CBaOYBAHHS € METO/IOM, SIKUIT BUKOPUCTOBYEThCS JIJIs CTUMYJISIIT TPH-
IJINBY PIIMHY 710 cBepAtoBuHu. MeTo/ 3acHOBaHUII Ha TOMY, III0 MEXaHIUHI XBUJIi, SIKi FeHepYyIOThCS B IPYHTI, MOXKYTb BUKJIUKATH PO3KPUTTS
MIKPOTPIIIKH i IO, 10 TPU3BOAUTH 10 30iIbIICHHS TIPUILIUBY pianHu. Bibpoxsuibose cBabyBatHs Moke OyTH eeKTUBHO BUKOPHCTAHO
JUUISI TTHABUIIEHHSI IPUTLIUBY PiIMHU B KapOOHATHUX HU3BKOITPOHUKHUX KOJIEKTOpaX. KapOoHATHI KOJEKTOPHU € TIOMUPEHUM THIIOM KOJEKTOPa
B Ha(TOBIiT TA ra30Biil TPOMICIOBOCTI. BOHM 4acTO MAIOTh HU3BKY ITPOHUKHICTD, 110 YCKJIAAHIOE BUAOOYTOK Pi/lHN.

3a 101oMoro Po3pobIeHOro B poOOTI TIPUCTPOIO-TIYHKEPY OyJIO CTBOPEHO 30YPEHHSI DIMHU, THM CAMUM B YMOBHIN CBEpPAJIOBU-
Hi (IU1aCTUKOBIN TPyOi) CTBOPIOBAIUCS IPYKHI XBUJI, sIKi BUMIPIOBAJIUCS 3a TOMOMOTOK PYYHOrO KOHTAKTHOTO Bibpomerpa. Ile nokasano
edEeKTUBHICTh BIOPOXBUIBOBOIO METOMY /ISt 30IIbIIEHHS TIPOYKTUBHOCTI CBEPAJIOBUHU Ta JOTIOMOIJIO TTOKPAIIUTA MPOHUKHICTH MOPif,
3a0e311edy1041 KPaliil 10CTY I 10 BUKJINKY HPUILINBY BYJIEBOAHEBOI MPOLYKILi.

[Tokasano, 10 1IpU CyTTEBOMY 3HIKEHHI IIPOHUKHOCTI /ist cBep/yioBUHHOI 30HK Ttacta (II13I1) Bukink npumauBy mpojayKiii cJrijg
PO3IOYMHATH JIMIIIE MiCJIst TPOBEICHHST POOIT 3 BifIHOBJICHHS. B iHITOMY BUNIaIKy 32 SIKICTIO POSKPUTTSI MJIACTA CBEPJIOBUHA BUSBUTHCS iC-
TOTHO TiIPOANHAMIYHO HEIOCKOHAIOIO, & IIPUILIMB IPOAYKILI B CBEPJIOBUHY BiIOYAETHCS JIHIIE [0 HEYUCACHHUX OKPEMUX JJISTHKAX T1IaCTa
3 BI/[HOCHO BUCOKOIO TPOHUKHICTIO, 110 MIPU3BE/E 10 HEPIBHOMIPHOTO BUPOOJIEHHS MJIaCTa Ta HU3bKOI Bifavi ByrseBoHis. Tomy pospobiie-
HUH croci6 BIUIMBY HA NPOAYKTUBHUIL MJIACT HOIIIBHO BUKOPUCTOBYBATH B HU3bKOIPOHMKHUX TTOPOIAX KOJEKTOPAX, TAKUX SIK KapOOHaTH
3 TIPOIIAPKAMU IJIMHU, aJIeBPOJIiTaX, apresiTax Ta iHIInX, i3 HeBEJIMKUMU T1JIaCTOBUMU TUCKAMU.

Ortpumani pesysbrat 6asyThCss Ha TeHepaili BiOpartii, siki nepegaoTbest 10 Bubow csepaaoButu. IIi Bibpariii MOXKyTh gomOMaraTi
Jamary 3a0py/Hentst Ta ApiOHi YacTHHKU B KapOOHATHUX II0POAAX, MOJIETIIYIOYN BUBLILHEHHS BYTJIEBOAHEBOI MPOAYKIUI Ta MOKpAILyIo-
YU IPOHUKHICTb.

Kmovoei cnosa: HadTOBA Ta Ta30Ba POMUCIIOBICTD, TaOOPATOPHA YCTAHOBKA, CBEP/JIOBMHA, IIPOHUKHICTD, AMILTITY/Ia KOJTUBAHHS, CYTJIU-
HOK, BIGPOXBWIi, BUIOOYTOK PiZMHU.

DOI: 10.15587/2706-5448.2023.293005
CHNIOBHIA BIUTMB KPYT'OBOr'0 OEEPTOBOr0 MATHITHOr'O NOMA UWMIHAPHYHOr0 ENEKTPHYHOIO IHAYKTOPA
HA PEPOMATHITHY YACTHHKY B TEXHONOI'TYHUX PEAKTOPAX  (crop. 34-40)

Monewixos I A, Myxoz I1. B.

OG6’eKTOM JOCIIJIKEH ST € CHJIOBUI BIIMB KPYTOBOTO MArHiTHOIO I0JIsI IMJIHAPUYHUX IHAYKTOPIB 3 0OMOTKAMM 3MIHHOTO CTPyMy Ha
BUKOHABYMI €JIEMEHT TEXHOJOTIYHUX PEAKTOPIB — (hepOMarHiTHy YacTUHKY. TeXHOJIOTIi 3 BUKOPUCTAHHSAM 00EPTOBOTO MArHiTHOTO MOJIS Ta
depomarnitnux yactunok (OMII i DY) 3HaxoATh e/l HUpIe 3aCTOCYBAHHS B IPOMUCIOBOCTI, Y IIPUCTPOSIX TOHKOTO Ta HAATOHKOTO
MoMeJty, epeMinryBaHHs i akTuBaltii, y OyaiBesbHill Ta XiMiuHIN iHIYyCTPii, B eHepro36epiralounx Ta eKOJOTiYHUX CUCTEMAX.

Y BUKOHAHMX paHillie JTOCTIiKEHHSX aBTOPAMHU 3alPOIIOHOBAHO METO/MKY PO3PaXyHKY CHJIOBOTO BIUIMBY Ha (hepomarHiTHi yacTHH-
ku (DY) exinruunoro obeprooro MaruitHoro mosist (OMIT) 30BHINHBOTO MUITHAPUIHOTO THLYKTOPA i3 CUMETPUYHOI0 OOMOTKOIO 3MiHHOTO
cTpymy. Y 1iii po6oTi Ha OCHOBI I[i€i METOAMKN BUBOJATLCS i aHaI3yI0ThCst (hopMyJin cusioBoro BBy Ha MY ocnosnoi rapmonikun OMII

HUJIHAPUYHUX 1HYKTOPIB 13 PI3HUM YKCJIOM I1ap MOJIOCIB.
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TTokazano, o aas marnitorsepaoi (Hard-magnetic) i nacuuenoi marnitom’sikoi (soft-magnetic) yacTHHKM B KPyroOBOMY T10JI THJTiH/-
PUYHOIO IHAYKTOPA 3 YKCJIOM Iap TOJIOCIB, OLIBIIMM 32 OAMHUINO, MOJYJIb MATHITHOT CHUJIM 3CYBY HE 3a/Ie;KUTh Bijl OpieHTallil MarHiTHOro
MOMeHTY (hepOMarHiTHOI YaCTHHKH, a HAIPSIMOK /il i€l CUIM BU3HAYAETLCA KYTOM Mi’K BEKTOPOM iH/YKILii KPYroBOTO MOJIS Ta MAarHiTHUM
MOMEHTOM YacTUHKHU. [1pu 36epesKeHH] MoaiGHOCTI IHAYKTOPIB 1 PIBHOCTI B HUX aMILTITY/I MATHITHOT iHAYKIIi HA TOBEPXHI PO3TOUKN IHIyK-
TOpa MarHiTHa CHJIa 3MileHHs He 36epirae mogibHOCTI, 30KkpeMa pH 36epeskeH ] 3HAY€Hb MATHITHOTO MOMEHTY YaCTHHKI IST CHJIa 00epHEHO
TIPOTIOPITIITHA PAiyCy PO3TOUKN i HAPUIHOTO iHIYKTOPA.

Hageneno npukiaay 3actocyBanHs (hOPMYJI JITsT PO3PaxXyHKY BiZIHOMICHHS CHJI 3MITI[EHHS /10 BaTl YaCTUHKU Ta PO3PAXyHKY CHUJI /LIS He-
HacUyYeHol MarHiToM’sikoi (soft-magnetic) yacTHHKHM, Jie Yepes 3aJIeKHICTh MAaTHITHOTO MOMEHTY BiJl BEIMYMHU MOJIsE PO3PaXyHKOBI (hopMyJin
BUJIO3MIHIOIOTHCST Ta HAGYBAIOTH JIEINO IHIIIOTO BUTIISLY, HiZK GOPMYJIN JIJIsl YACTUHKU 3 HE3MIHHUM MOJIYJIEM MarHiTHOTO MOMEHTY.

Pesyssratin poboTu 6yuyTb KOPUCHUMMU LIS iHKEHEPiB 1 AOCIIIHUKIB, 3alHATHX JOCIIIKEHHAMHU, PO3POOIEHHAM, NIPOEKTYBAHHAM Ta
eKCILIyaTalieio peakropis 3 rexuosorisimu OMIT i DY,

Kmovosi cnosa: es1eKTPOMArHiTHI MIMHE, KPYTOBE TI0JIe, ITNIHAPHYHII iHIYKTOP MariiTHOTO T10Jis, (hepOMarHiTHI YaCTHHKY, HaMarHide-

HICTh, MATHITHI CHJIN.

DOL: 10.15587/2706-5448.2023.293663
OBI'PYHTYBAHHA HEOBXIZHOCTI MOAEPHI3ALII ICHYHOYMX LEHTPANBHUX TEMNOBHX NMYHKTIB
B YKPATHI (crop. 41-46)

Heemopoe 1. 1lI, Iraxos /1. C., Anyurkeewy 1. A, Fyua 0. M., Onpyurko 10. M.

O6’extom nocaijkenns € iearpasibii teriosi mynkTu (IITIT) B Yipaini. IIpo6iema, sika BUpiyeThest B poOOTi, — HEOOXIHICTh MOJIEPHI-
3arii Ta apromarusaii icayrounx IITIL. Baxausicts npobiaemu — HasgBHicTh Bearkol Kisbkoceti IITTI B Ykpaiui, siki moTpedyoTh TepMiHOBOT
MoziepHizallii MopaJbHO 3acTapijioro obJaHaHHA Ta aBTOMATH3AIil YIIPaBIiHHs PeKUMaMK iX PoOOTH, SIKi HEOOXIZAHO TIPOBOIMTH MOETAITHO
6e3 BUBE/IEHHS 1X 3 €KCILIYaTAI[iiIHOTO CTaHy.

O6rpyﬁ'r03auo HeoOXiHicTh MoepHizalil Ta noganbioi asroMarusarii icuyiounx IITIT B Ykpaini, sika mojsrae B ToMy, 110 1€ J03B0-
Juth BT eextusHicTs podotn [ITTI 3a paXyHOK BUKOPUCTAHHS CYYaCHOTO TEXHIYHOTO 00 Ia/[HAHHS, IPOTPAMHOIO 3a0€3MeUeHHS Ta
MiATOTOBJIEHNX (DaXiBI[iB 3 ABTOMATH30BAHOTO YIIPABJIIHHS IIPOIECOM TETJIONOCTAYaHHs CIIOKUBaYaM. A TaKOK /[03BOJINTh 3HU3NUTH BapTiCTh
TaprdiB Ha TEIIONOCTAYAHHSI 32 PaXyHOK CKOPOYEHHST HEBUPOOHWYNUX BUTPAT i 3HU3UTH KiJBKICTh OOCTYTOBYIOYOTO TIEPCOHAIY, SIKi yITpaB-
JSTIOT pesknMaMi poboTH B pydromy peskimi. I1i gac BificbkoBOTO CcTaHy CBO€YacHe BUPIMIEHHS MPOOIEM 3 SIKICHIM TeTI03a0e3MeTeHHsIM
HaceJeHHs HabyBa€e 0COOIMBOTO 3HAYEHHS.

PesyibraToM TIPOBEIEHOTO MOCIIKEHHs € TeopeTuunuii anamiis skicuoi pobotu I[TII B kpainax €C, peasizaliii ix MoXKJIMBOCTEl Ta
MEePCHEeKTUB MOAAIBIION0 BUKOPUCTAHHS 3 METOIO IIePeHeceH s iX JocBiny B Yipainy. Takosxk OyB MpoBeeHii TeOpeTUUHUI aHaJli3 KilbKOCTI
Ta cy4acHoro texuiunoro obuaananus I[TII B Ykpaiui y TenepimHiii yac.

B pesyabrari nposenennx gocaimpkennb mpo gitoui [ITTI B Yipaini Gy/10 npoBeieHo 00CTEKEHHS X TEXHIYHOTO CTaHy, po3podJieHi Ta 3a-
MIPOTIOHOBaHi KOHKPETHI HANPSIMU 3 TIOETAITHOT MOZIEpHi3aIlii Ta aBTOMaTH3aii iX 00JaTHAHHS, Ta TOAATKOBI 3aX0/H MO0 TEPMOMO/IEPHIZaILi
MaricTpaabHUX TPYOOIPOBOIB 1 Cy4acHOi TeTI0i30s1il GyiBeIb i CIOPYII.

MosxBiCTh TPAKTUYHOTO BIIPOBA/UKEHHS — TTOeTarHa MojepHisanis ta apromarusaris [ITII, migsumentsa TeXHidnnx i TeXHOTOTIYHIX
MOSKJIHBOCTEl 06JIaIHAHHST Ta 3HIKEHHsI TaprdiB Ha TETJIO Ta BOAOIOCTAYAHHST [/IST CTIOKUBAYIB.

Kmouozi cnosa: eHTPaIbHIN TEIJIOBUIT ITYHKT, MOPAJILHO 3acTapijie 00JajiHaH s, MOJePHi3allis, aBTOMATH3allis, BOAONOCTAYAHHS, TEJI0-

€Hepris, eJIeKTPOeHeprisl, CIIO’KUBAYI.

DOI: 10.15587/2706-5448.2023.294081
PO3POEKA METOJIONOrT] CKPHHINT'Y HA®TOBWIYYEHHA 3 YPAXYBAHHAM IHHOBALIAHHX METOAIB HA NIPHKITAJI
YKPATHCBKOTO POROBHIUA  (crop. 47-53)

MapTycs 0. B, LiseTkoniu B.

O06’exTOM fOCIIKEHHST Y PoOOTI € mporiec nepeHocy GIroiay yepes mopoBuil mpocTip Nopoan-KoaekTopa. Tpaauriiiauii MeTos oriH-
Ku HaDTOBUITYUEHHS NIJIIXOM 3aBOJHEHHS MAa€ BEJUKY KUIbKICTh HEBU3HAUEHOCTEH. Y 1bOMY HOCHIKEHH], 00 yCYHYTH 0OMEKEHHS
B TIOTOYHOMY TI/IXO/I /10 BU3HAYEHHsT BUIOOYTKY Ha(TH, 3aIIPOBA/UKEHO CHCTEMATHYHUIT aJITOPUTM, CIIPSIMOBAHWIA HA IMiJABUIIEHHST TOY-
HOCTIi pe3yJIbTaTiB.

[IpeacTaBieHo MeTOA0I0rI0 06paxyHKy KoedIillieHTy BUIyYeHHsT HadTH Ui BUBHAYEHHS KiJTbKOCTI HaTH, 10 MOKe OYTH BHIYYEHO
HIJIIXOM 3aBOJHEHHs. Y Iiii po6oTi aHa/iTHYHO OYJI0 BCTAHOBJEHO TOCTAIHICTD /il BU3HaueHHs KoedilieHTy HahTOBUIYYEHHS, 110 [10-
CSITAE TIEBHOTO CTYTIEHS] TOYHOCTI 3aBJSIKM BKJIIOUEHHIO PSILY METOAMK 0OPaXyHKY HAYKOBIB 3 PI3HUX KPAiH CBIiTY. 30KpeMa MPOMOHYETHCS
sitodatiinuii po3noAis maacta 3aBAAKN METOLY KPIriHT, BAKOPUCTAHHS PEIIPE3EHTaTUBHOTO eJieMeHTapHoro 00’emy (REV) st 36iablieHHs
TOYHOCT] BU3HAYEHHS 3aJIMIIIKOBOTO BOJIOHACHUYEHHS KOXKHOI (hattii, 3acTocyBanHs piBusHHs bakuii-JleBeperta B po3paxyHKy KoehillieHTy BU-
nyuenns nadru. Ha npukiazi ropusonty B-16H «Ykpaicbkoro pogosuia» 0y10 BCTAaHOBJIEHO KiTbKiCTh dartiil (MCKOBYK, MCKOBUK TIMHU-
CTUI, aJIeBPOJIT) Ta podpaxoBani koedirientn Buydents Hadt s koskuol okpemo (0,53, 0,47, 0,29). Tlogasbine BUSHAYEHHS CEPEHBOTO
koedillieHTy BuIydeHHst HaTH orKcane B AOCHIKeHi Ta moTpebye TicHOi iHTerpantii OTpUMaHUX JaHuX Y TPUBUMIPHUIA TPOCTIP, OCKITLKN
JI03BOJIsIE OOpaxyBaTH YacTKy daiiaabHoro BMicty B 06’eMi mracra.
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BukopucTranHts 3aliponoHOBAHOTO aJTOPUTMY Jill 1OTIOMOsKe TOOYAyBaTH GiJIbII JOCTOBIPHY TPUBUMIPHY TiAPOAMHAMIYHY MOJEIND,
IO MpU3Be/e /10 3HAYHO MEHIIOTO CTYTIEeHs] HEBU3HAUEHOCTI KOJEKTOPCHKUX BJIACTUBOCTEN, a 30KpeMa, 3aJUIIKOBOTO BOJOHACUYEHHS,
a TaKO’K J10 OLJIBIIOI TOYHOCTI PO3MOBCIO/KEHHS JITOJOITYHUX BIaCTHBOCTEl 3a IOIIOMOTOIO METOLY KpiriHry. Takos 1 MeTo0JI0Tist ISt
obpaxyHKy koeditienTy HahTOBUIyUeHHs epebadae BUKOPUCTaHHs piBHsAHHs Baki-JleBeperTta Ta KpUBUX (GpakiiiHUX MOTOKIB, AaHi
SIKUX 6a3yI0ThCS HAa BIIHOCHUX MPOHUKHOCTSIX Ta 3aJI€5KaTh Bi/l 3aJIMIIIKOBOTO BOIOHACHYEHHSI, [0 BU3HAYEH] J1aOOPATOPHO JIJIST KOKHOI
gitodarii. I[Ii MeToankn o6rpyHTOBYIOTH 30ip 10aTKOBOTO KEPHOBOTO MaTepiajy, BaKJIUBICTD JiTOMAIaJIbHOTO PO3UJeHYBaHHS IJ1acTa
Ta TiCHO iHTETpOBaHi B TPUBUMIPHUIT MPOCTIP, MO A€ 3MOTY 3MOJIEJIIOBATU HAsIBHI MPOIIECH, BiITBOPUTH 3aIIPONOHOBAHY METO/OJIOTII0
Ta BUKOHATHU TIPOTHO3.

Kmouosi cnosa: 32711 I1IKOBE BOJOHACHYEHHST, DENPE3eHTATHBHIN eJleMeHTapHuii 06’eM, KPiriHr, BIAHOCHA TPOHUKHICTD, KpUBI (hpaKIiiitHIX
TIOTOKIB, KOehilli€HT BIIIydYeHHs HADTH.
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