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Improper monitoring of sewage networks may raise various
issues such as overflows, pipe blockages, theft of manhole covers,
leading to flooding and pollution, infrastructure damage, vehicles
accidents, injury, and even death from falling into open manholes.
The key objective of this research was to examine different elements
and create a prototype architecture for a real-time sewer monitoring
system. Implementation of the architecture involved constructing
a data gathering station and experimenting with various wireless
sensing devices to assess the precision of the sensors. In addition,
the study sought to design a geographic information system that
integrates algorithms capable of identifying sewer overflow, blocked
pipes, and the presence of manhole covers. The performance of Sharp
GP2Y0A41SKOF infrared, TF-Luna Benewake LiDar, TOF400
VL53L1X laser, JSN-SROAT ultrasonic distance sensors was tested
in terms of their ability to monitor water level and manhole cover.
Tests revealed the most favorable results in TOF400 VL53L1X at
distances between 0.2 and 1.0 m (presumed distance to the manhole
cover) with a standard deviation of 0.13-0.24, and in TF-Luna
Benewake at distances between 1.0 and 5.0 m (presumed distance
to the chamber bottom) with a standard deviation of 0.44—1.15.

The deviation analysis has yielded equations that can be utilized to
provide rough estimates of the accuracy levels of the aforementioned
sensors, based on the measured distance. Additionally, the FC-28
analog and YL-63 infrared sensors were evaluated for detecting pipe
blockages, with the YL-63 being more suitable. The outcomes of this
study furnish valuable insights that can aid in achieving sustainable
resolutions for issues related to sewer monitoring.

Keywords: sewer monitoring, sensors, Internet of Things, Geo-

graphic Information System, sewer chamber.
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The characteristics of the input energy converter of an electric
locomotive with an induction traction electric drive were studied.
The efficiency of the 4QS converter has been increased and the level
of current harmonic distortions in the power supply system has been
reduced. The research resulted in proposals for improving the con-

trol algorithm of the input energy converter to improve the traction-
energy indicators of the electric drive and reduce the emission of
high-frequency harmonics into the contact network. The results
were obtained on the basis of simulation modeling of the “traction
transformer — 4QS-converter” system on the example of the alternat-
ing current electric locomotive DS3 (Dnipro-Simens-3).

Modeling of the operation of the 4QS-converter of the electric
locomotive was performed for the case of the maximum load of the drive
under a traction mode. Two versions of the input converter control
algorithm were studied and compared: the basic version of the DS3 elec-
tric locomotive and the modified version proposed by us. It was found
that in the case of the basic variant of the converter control algorithm,
conditions are created at certain time intervals when the capacitor
of the constant voltage link on the secondary winding of the traction
transformer is discharged under a traction mode. The consequence of
this is a decrease in the efficiency factor of the converter and a deterio-
ration of the harmonic distortion factor of the rectified voltage. In the
modified algorithm, the discharge time of the capacitor of the constant
voltage link on the secondary winding of the traction transformer is sig-
nificantly reduced and the efficiency of the 4QS converter is increased.

Keywords: 4QS converter, converter control algorithm, pulse
width modulation, simulation model, energy characteristics, higher
current harmonics.
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The object of this study is the technology of ensuring magnetic
cleanliness when applied to small spacecraft (SC) with overall di-
mensions of ~1 m in terms of minimizing the effect of magnetic
interference on the on-board magnetometer. As part of solving the
general problem of increasing the reliability of spacecraft, the task of
improving the technology of magnetic cleanliness is considered. It is
shown that the use of the multi-dipole model for the calculation of
~50 nT magnetic interference is limited in the design of small space

vehicles that have an increased installation density. The expediency
of using a model of its spherical harmonics instead of a multi-dipole
model to represent the magnetic field of satellite components was
theoretically justified. For the practical application of the model, the
budgeting of the projections of the magnetic induction of hindrance
to the onboard magnetometer according to the experimentally deter-
mined coefficients of the dipole, quadrupole and octupole spherical
harmonics is proposed. An algorithm for calculating the coordinates
of the location and projections of the magnetic moment of the dipole
source inside the satellite based on the results of measuring the coef-
ficients of spherical harmonics of its components is proposed. The
possibility of representing the coefficients of the spherical harmonics
of the magnetic field of the entire satellite in the form of the sum of
the listed corresponding coefficients obtained during field measure-
ments of the components is theoretically justified. It is proposed to
use the difference between the calculated and measured values of the
corresponding coefficients as a criterion for the quality of the work
to ensure magnetic cleanliness. If the proposed procedure is used in
the space industry, the quality of ensuring the magnetic cleanliness
of small space vehicles can be increased, thereby improving the reli-
ability of their operation in orbit.

Keywords: magnetic cleanliness technology, spacecraft, spheri-
cal harmonics of the magnetic field.
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The object of research reported in this work is the fluctua-
tions of the discharge current in Hall thrusters. The presence of
significant fluctuations in the discharge current in Hall thrusters
causes a significant deterioration of the thruster parameters —
thrust, specific impulse, and efficiency. The task addressed in the
current work relates to determining the main factors that affect
the conditions for the occurrence of discharge current fluctua-
tions, finding ways to reduce them, and obtaining optimal values
of the parameters of the Hall thruster. The review of literary
sources revealed that the specified problem is typical and has
not yet been solved. In order to solve this problem, studies of
the ST-40M Hall thruster were carried out in order to determine
the main factors that have the greatest influence on the occur-
rence of oscillations and means of reducing the oscillations of the
discharge current. The result of the research determined that the
fluctuations of the discharge current depend most significantly on
the parameters of the magnetic field in the acceleration channel of
the thruster. The parameters of the magnetic field are determined
by the magnitude of the currents of the thruster electromagnet
coils, and the nature of oscillations, amplitude, and frequency
may differ significantly with a slight change in the coil currents.

As a result of the study, it was found that for the values of the cur-
rents of the coils of the magnetic system of the thruster, for which
the level of fluctuations of the discharge current is minimal, the
average value of the discharge current of the thruster also takes
a minimum value. The research made it possible to determine
the optimal operating modes of the Hall thruster, which ensure,
at a given level of specific power, the maximum values of thrust,
specific impulse, and thruster efficiency. The conclusions from the
study could be useful for most developers of electric propulsion
systems based on Hall thrusters.

Keywords: Hall thruster, discharge current oscillations, optimal
parameters, magnetic system.
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The objects of research reported here were cables based on
twisted pairs of various designs. The issue of the emergence of ad-
ditional losses of electromagnetic energy is related to structural
and technological inhomogeneities at the technological stage of
cable production. The influence of the working capacitance of the
twisted pair on the energy losses in the cables has been substanti-
ated. A methodology was proposed for the numerical calculation of
the electric field under the condition of ellipticity of the structural
elements of the twisted pair. That has made it possible to determine
the distortion of the electric field and the effect of inhomogeneities
on the working capacitance of a twisted pair of different designs.

Specifically, it was shown that for shielded structures with
continuous polymer insulation, the distortion of the electric field
and the growth of the working capacitance are observed to a greater
extent. The need to find technological solutions to reduce the effect
of screen ellipticity on cable capacitance has been emphasized. The
effectiveness of capacitance regulation in the presence of inhomoge-
neities has been confirmed, by using foamed insulation to reduce the
loss of electromagnetic energy in the cable.

The effect of reducing the working capacitance and increasing
additional losses under the simultaneous influence of the ellipticity
of the electrical insulation and the protective polymer shell has been
established, which necessitates the technological process adjustment
in the manufacture of twisted pair.

An applied aspect of using the results is the possibility of improv-
ing the typical technological process of manufacturing twisted pairs
to reduce additional losses of electromagnetic energy at the final
technological stage of cable production.

The adequacy of the numerical studies was confirmed by ex-
perimental dependences of the attenuation coefficient and additional
energy losses of the unshielded cable in the frequency range up to
100 MHz.

Keywords: twisted pair, technological inhomogeneities, electric
field, electromagnetic energy, foam insulation.
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CTBOPEHHS ITPOTOTUIY IHTETPOBAHOI CUCTEMU MOHITOPUHTY KAHAJIBAIIHIX MEPEXK V
PE;KHMI PEAJIBHOTO YACY HA OCHOBI IHTEPHETY PEYEIT 3 BHKOPUCTAHHSIM MAJIOIIOTY 3KHIX
JTATYHKIB (c. 6-23)

Yelbek Utepov, Alexandr Neftissov, Timoth Mkilima, Assel Mukhamejanova, Shyngys Zharassov, Alizhan Kazkeyev, Andrii Biloshchytskyi

Henasnme;xHul MOHITOPMHT KaHAMI3AIlIHIX MepPek MOKe BUKJIUKATH Pi3Hi TPoOIeMN, TaKi SIK IEPEIOBHEHHS, 3aCMiYeHHs TPyO, KpaTikKKa
KPUIIOK KaHAI3aI[HIX JIFOKIB, 110 TPU3BOAKTD JI0 MIATOIUIEHD Ta 3a0DPYIHEHHS HABKOJIUIITHBOTO CEPEIOBHIIA, MONIKOKEHHS iHDPACTPyK-
TYPH, TOPOKHBO-TPAHCIIOPTHUX MIPUTOJ, TPABM 1 HABITh CMEPTi BHACITIIOK MA/iHHS y BifKpuTi oK. OCHOBHOIO METOIO IOCTIKEHHS 0yJI0
BUBUEHHS Pi3HUX €JIEMEHTIB Ta CTBOPEHHS TIPOTOTUITY apXiTEKTYPH [IJIsI CHCTEMH MOHITOPUHTY KaHAJ3aIliiHOI MepeXi B PEsKUMi PeasrbHoro
vacy. Peasrizaliist apxiTeKTypy BKJIOYaIa CTBOPEHHST CTaHIlii 300py JIaHUX Ta eKCIIEPUMEHTH 3 PI3HUMHU OE31[POTOBUMU CEHCOPHUMMU TIPUCTPO-
SIMU JUUISL OIIHKK TOYHOCTI aTdnkiB. KpiM Toro, focipkenus 6yJio crpsMoBane Ha po3poOKy reoindopMaltiiinoi cuctemMu, mo 06’ eHye airo-
puTMu, SKi 3paTHI 11eHTH(hIKYBaTH TIEPEOBHEHHS KaHAI3aiTHUX MepesK, 3acMiveH st TPy Ta HasBHICTh KPUIIOK JIOKIB. [TpoayKTuBHICTD
indpauepBonnx Sharp GP2Y0A41SKOF, migapuux TF-Luna Benewake, nazepunx TOF400 VL53L1X, yasrpassykosux JSN-SRO4T patuu-
KiB BiJICTaHI MEPEBIPS/IN 3 TOUKK 30Py iXHBOI 3/IATHOCTI KOHTPOJIIOBATU PiBEHb BOAM Ta KPUILKY JIIOKA. BUNPOOYBaHHS BUABUIN HANOLIbII
cripustusi pesyasratn y TOF400 VL531L1X Ha Bigcransx Bix 0,2 1o 1,0 M (nepeabauyBana BicTanb 0 KPUIIKK JIOKa) 31 CTaHAAPTHIM
Bigxunennsam 0,13-0,24 i y TF-Luna Benewake Ha Bizcransx sia 1,0 1o 5,0 m (11iepenbauyBana BigcTasb 10 JHA KaMepu) 3i CTAaHAAPTHUM Bij-
xustertsiM 0,44—1.15. B pesyasrari anasnisy Bigxusienn OyJi OTpUMaHi piBHSHHS, SIKi MOKYTb OYTH BUKOPUCTaHI LISl OTPUMAHHS TIPUOIM3HUX
OIIIHOK PiBHIB TOYHOCTI BHIIe3a3HAUYEHUX JIATUMKIB HAa OCHOBI BuMipsiHoOi BijicTani. Kpim Toro, orineni ananorosi FC-28 ta indpauepsoni
YL-63 matunku st BUSIBJIEHHST 3acMidenb TpyO, mpuyomy YL-63 BusgBuBCst Giibin migxoasimum. Pesysbrati HOCTiPKeHHsT Tal0Th [HHY
indopmaiiiio, sika MoKe JOIIOMOITU Y IOCSATHEHHI CTIMKUX PIllleHb TUTAHD, OB’ I3aHUX 3 MOHITOPUHTOM KaHAJI3AI[ITHIX MEPEXK.

KimouoBi coBa: MOHITOPUHT KaHAJI3aI[IITHIX MepesK, AaTunky, [HTepHeT peueil, reoindopMmarliiiina cucrema, KaHati3aiiiina Kamepa.
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MOJIIIIIEHHS EHEPTETUYHHUX XAPAKTEPMCTUK YOTUPUKBAJIPAHTHOTO IEPETBOPIOBAYA 3
HIMPOTHO-IMITYJIbCHOIO MOJIYJISIIIIEIO (c. 24-32)

10. @. Ty6pasin, B. I1. Tkauenko, M. O. Mopuesa

JLoCHiKYI0ThCST XapaKTePUCTUKH BXi/IHOTO TIEPETBOPIOBAYA €HEPTil eJIEKTPUYHOTO JIOKOMOTHBA 3 ACMHXPOHHNUM TSTOBUM €JIEKTPOTIPHBO-
noM. IlinBuiieno koedirient kopuchoi mii 4QS-TiepeTBopioBaya Ta 3HUKEHO PiBEHb FADMOHIITHIX CIIOTBOPEHDL CTPYMY B CUCTEMi SKUBJICHHSI.
PeayusTaToM OCTiIKEeHb CTaIH IIPOIIO3UILT 1010 YIOCKOHAJICHHS aJITOPUTMY KepPyBaHHs BXi/[HUM IIePEeTBOPIOBaYEM eHEprii /st ITOKpalieH-
HS TATOBO-€HEPTeTHYHNX TOKA3HUKIB eJIeKTPOIPUBO/Y Ta 3MEHIIEHHS eMicii BUCOKOYACTOTHUX TapMOHIK B KOHTaKTHY Mepesy. Pesyisrati
OTPUMAHO HA OCHOBI IMITAIIITHOrO MOJIETIOBAHHS CHCTEMH <«TSATOBHil TpaHchopmaTop — 4QS-nieperBopioBau» Ha MPUKJIA/LL €JIEKTPOBO3A
aminnaoro ctpymy /[IC3 (luinpo-Simens-3).

MogemoBatts po6otu 4QS-nepeTBoproBada eJ1eKTPOBO3a BUKOHAHO JIJIs BUTIAKY MAaKCUMAIbHOTO HABAHTAKEHHS IPUBOLY B TATOBOMY
pesknmi. JlocTipKyBaIiCh 1 MOPIBHIOBAINCH JIBa BapiaHTH aJlTOPUTMY KepyBaHHsI BXiHUM MepeTBOpIoBaYeM: GazoBHii BapiaHT eJIeKTPOBO3a
JIC3 i MouikoBaHuil BapiaHT — 3alPONIOHOBAHNUIT aBTOpaMU. 3'ICOBAHO, 10 Y BUMAJKY 6a30BOTO BapiaHTy aJrOPUTMY YIPaBJIiHHS mepe-
TBOPIOBAYEM B TIEBHI TIPOMIZKKI 9acy CTBOPIOIOTHCST YMOBH, KOJIM B TSITOBOMY PEKIMI BiZlGYBA€THCSI PO3PSIAIKA KOHAEHCATOPA JIAHKU HOCTIiTHOT
HANPYTH HA BTOPUHHY OOMOTKY TAroBOro TpaHcdopmartopa. HaciakoM 1boro € sHukeHHst koedilienTa eeKTUBHOCTI [IepeTBOpIoBaYa Ta
ToripireHHss KoedimienTa TapMOHIIHNUX CIIOTBOPEHDb BHUIIPSIMJIEHO] HAnpyru. B MoamdikoBaHoMy alropuTMi 4ac po3psIKA KOHIEHCATOPa
JIAHKK TOCTIHHOI HATIPYTU HA BTOPHHHY 0OMOTKY TSITOBOTO TpaHC(hOPMATOPA 3HAYHO CKOPOUYETHCS Ta MiJBUIILYETHCST KOEMII[IEHT KOPUCHOT
aii 4QS-neperBoproBaya.

Kmouosi cioBa: 4QS-neperBopioBay, aJIrOPUTM YIPABIiHHS TEPETBOPIOBAYEM, IMUPOTHO-IMITYIbCHA MOJYJISAIS, iMiTaIliiiHA MOJIEb,
eHepreTHYHi XapaKTePUCTUKN, BUIIi TADMOHIKY CTPYMY.

DOT: 10.15587,/1729-4061.2023.282444
VIOCKOHAJIEHHS TEXHOJIOTTI 3ABE3IEYEHHST MATHITHOT YCTOTH MAJIUX KOCMIYHUX ATIAPATIB
(c. 33-42)

A. B. T'erbMan

OG6’eKTOM JIOCIPKEHHSI € TEXHOJIOTIs 3a0€3MeYCHHsT MATHITHOT YncTOTH Tpu 1i 3acToCyBaHHi 10 Manux Kocmiunnx amaparis (KA) 3
rabapuTHIME po3MipaMu ~1 M B yacTHHI MiHIMi3aIlii BIJIMBY MarHiTHOI 3aBa OOPTOBOMY MaruitoMerpy. B pamMkax BUpIlIeHHsI 3araabHOT
npobaemu migBunieHHs Hagiinocti KA posrisgaaeTbes 3ajaya BAOCKOHAICHHST TEXHOJIOTIT MarHiTHOT yrnctoTn. [Tokazano, 1o mpu po3pooii
MaJIMX KOCMIYHUX arapariB, SIKi MatOTh MABUIIEHY MIJIbHICTH MOHTAIKY, 3aCTOCYBAHHS OaraTo AUOJBHOI MOJIEJI /IJIst PO3PaxXyHKy MarHiTHOT
sasaau ~50 uTu, € obmexennm. TeopeTnaHo OOTPYHTOBAHA AOLULILHICTH BUKOPUCTAHHS 3aMiCTh OArato AMMOJIbHOI MOJEI TPEACTaBICHHS
MarHiTHOTO T10JII KOMIJIEKTYIOYHX CYITyTHUKA MOZIEJIJIIO HO0T0 c(hepuuHIX rapMOHIK. 3allpOIOHOBAHO /TSt IPAKTHYHOTO 3aCTOCYBaHHS MOJIEI1
CKJIaZaHHsA O10/KeTy IPOEKIiil MarHiTHOT IHAYKILT 3aBa GOPTOBOMY MarHiTOMETPY 3a JaHUMU €KCIIEPUMEHTaNbHO BU3HAUEHUX KOepilieH-



TiB ZANTIOJIBHOT, KBA/[PYTIOJIBHOI T OKTYIOJIBHOI C(HePUUHNX rapMOHIK. 3alPOIOHOBAHO aJTOPUTM METO/MKN PO3PAXYHKY KOOP/IMHAT PO3Ta-
TITyBAHHS Ta MPOEKIIiif MATHITHOTO MOMEHTY JAWIIOJIBHOTO JIZKepesa Bcepeinii CyImyTHUKA Ha OCHOBI Pe3yJIbTaTiB BIMipIOBaHHs KoedilienTin
cdepuyHIX rapMOHIK HOTO KOMILIEKTYI0UnX. TeopeTuuHo 0OrPyHTOBaHa MOKJIUBICTh MPEACTABACHHST KOeDIIIEHTIB chepUIHIX TAPMOHIK
MarHiTHOTO TIOJIsI BCHOTO CYNYTHUKA y BUIVIAAI CyMHU TIepEpaXOBAHUX BiJNOBITHNX KOe(DIilli€HTiB, OTPUMAHUX IMPH BUMipPIOBAHHIX MOJIS
KOMILJIEKTYIOUMX. 3allPOIOHOBAHO BUKOPUCTOBYBATH SIK KPUTEPIll IKOCTI TIPOBEICHHST POOIT MO 3a0e3MeUeHHI0 MATHITHOT YHCTOTH PI3HUILIO
MiXX PO3PaXOBAaHUMH Ta BUMIPSHUMH 3HAUYECHHSIMHU BiAMOBiAHNX KoedilienTiB. B pasi BuKopucTanis B KOCMIUHiN raaysi 3alpOIOHOBAHOI
METO/IMKU MOJKe Oy TH TTiBUIIEHA SIKICTh 3a0e31eueHHsT MATHITHOT YMCTOTH MaJIMX KOCMIUHKX arlapatis, THM CAMUM IBUIIEHA HAJHHICTD TX
(yHKIioHyBaHHS Ha OPOITI.
Ki0uoBi cioBa: TexHo/I0TiA 3a0e3edeH s MArHITHOT YMCTOTH, KOCMIYHUI artapat, chepruyHa rapMOHiKa MarHiTHOTO OIS,
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BUABJIEHHS BIIVINBY ITAPAMETPIB MATHITHOTO ITIOJIAA HA KOJIMBAHA PO3PAHOTI'O CTPYMY TA
OIITUMAJIbHI PE; KM POBOTU XOJIJIOBCBKOTI'O IBUTYHA (c. 43-51)

O. M. Ilerpenxo, B. O. Ilepepna, B. B. Macsos

OO6’eKTOM JIOCIIIZKEHHS TaHOT POOOTH € KOJNMBAHHS PO3PSIAHOTO CTPYMY B XOJUTIBCHbKUX IBUTYHAX. HasiBHICTD CyTTEBUX KOTMBAHD PO3-
PSIZIHOTO CTPYMY B XOJLTIBCBKUX JIBUTYHAX BHKJIMKAE ICTOTHE MOTiPIIEHHS IIaPaMETPiB JIBUTYHA — TSTH, BEJIMYMHU THTOMOTO IMITYJIbCY Ta KO-
edimienra kopucroi aii. IIpobiema, sika BUpinryBasiach B aHiil poboTi, oJsATaE Y BUBHAYEHHI OCHOBHUX (haKTOPIB, SIKi BIIMBAIOTH Ha YMOBU
BUHUKHEHHSI KOJINBAHb PO3PS/IHOTO CTPYMY, HOIIYK HIJISXIB iX 3MEHIIEHHS Ta OTPUMAHHS ONTUMAJIbHIX 3HAY€Hb [1apaMeTPiB XOJIIOBCHKOTO
JBUTYHA. AHAJI3 JITEpaTypHUX JFKepeT MoKa3as, 110 3a3HayeHa IpobiieMa € TUIOBOIO i joci He Bupimena. Jljist BUpIIIeHHs 3a3HaueHol T1po-
6siemu GyJii TIPOBE/ICH] OCIKEHHST X0LIOBChKOro BuryHa ST-40M 3 METOIO BU3HAYCHHS OCHOBHUX (DAKTOPIB, sIKi HAIGIIbIIE BILIMBAIOTH
Ha BUHUKHEHHS KOJMBAaHb, Ta 3aC00iB 3MEHIIIEHHST KOJMBAHb PO3PSIAHOTO CTPyMY. B pesysrbrari gocsimkeHns 6y10 BU3HAYEHO, TII0 KOTUBAHHS
PO3PSITHOTO CTPYMY HAMGIJIBII CYTTEBO 3aJI€5KaTh Bijl ITApAMETPiB MATHITHOTO MOJIS B IPUCKOPIOBAJIBHOMY KaHasli [BUTyHA. [lapameTpu Mar-
HITHOTO MOJIST BU3HAYAIOTHCS BEJMYNHOIO CTPYMIB KOTYIIIOK €JTeKTPOMArHiTy JBUTYHA, TPUYOMY XapaKTep KOJMBAHb, aMILIITy/[a Ta 4acToTa
MOKYTb CYTTEBO BIAPI3HATHCA TIPU HE3HAYHIN 3MiHI cTpyMiB KOTYHIOK. B pesysbrati gociiaskens 6y10 3’1coBaHo, 10 I 3HAYCHb CTPYMIB
KOTYIIOK MarHiTHOI CHCTeMU JIBUTYHA, /Ui AIKUX PiBeHb KOJMBAHb PO3PSHOTO CTPYMY MiHIMAJIbHMIA, CEPeAHE 3HAYEHHS PO3PSAHOTO CTPYMY
JIBUTYHA TAKOXK TPUiiMae MiHiManbHe 3HaueHHs. [[OCIIIKEHHS JO3BOJIIIN BU3HAYUTU ONITUMAIIBHI PEKUMEI POGOTH XOJLIIOBCHKOTO JIBUTYHA,
sIKi 3a6€311eUyI0Th PU 3a[aHOMY PiBHI MTUTOMOI MOTYKHOCTI MAaKCHMMaJIbHI 3HAYEHHS TSTH, TIUTOMOTO IMITYJIbCY Ta Koe(ilienTa KOpHUCHOT il
ABUTYHA. BUCHOBKH, OTPHMaHi 32 Pe3yJIbTaTaMy JOCITiIZKEHb, MOKYTh OYTU KOPUCHUMI JJist OLIIBIIOCTI PO3POOHUKIB €JIEKTPHYHIX PAKETHUX
JBUTYHHHUX YCTAHOBOK Ha 0a3i XOJIIBCHKUX JABUTYHIB.

Kmio4oBi ciioBa: X0JJIOBCHKUIT IBUTYH, KOJTMBAHHS PO3PSIHOTO CTPYMY, ONTHMAJIbHI ITapaMeTpH, MarHiTHA CHCTeMa.
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PO3POBKA MOJIEJI BIINBY CTPYKTYPHO-TEXHOJIOTTYHNUX HEO/THOPI/THOCTEI HA BTPATU
EJJEKTPOMATHITHOI EHEPTIi B KABEJISIX HA OCHOBI BUTOI ITAPH (c. 52-61)

I'. B. BeanpoaBanuux, O. A. ITymxkap

O06’eKTOM MPOBEIEHIX AOCTIKEHb Oy Kabesi Ha OCHOBI BUTOI IMapy pisHOTO KOHCTPYKTUBHOTO BiKoHaHH. [IpobieMa mosiBu 101aTKo-
BUX BTPAT €JIEKTPOMArHITHOI eHeprii 1T0B’s13aHa 3i CTPYKTYPHO-TEXHOJIOTTYHUMI HEOIHOPI/THOCTSIMU Ha TEXHOJIOTIYHII cTa/lil BUTOTOBJICHHS
kabesiB. OOrpyHTOBAHO BILIMB pOGOYOi EMHOCTI BUTOI TTaph Ha BTPATH eHeprii y Kabessix. 3alporioHoBaHO METO/IOJIOTII0 YHCETLHOTO PO3pa-
XYHKY €JIeKTPUYHOTO HOJI 32 YMOBH HAsIBHOCTI eJIIIITHYHOCTI KOHCTPYKTUBHUX eJIeMEHTIB BUTOI 1apu. 1le 7103B0JINIO0 BUSHAYNTH CIIOTBOPEH-
HST eJIEKTPIYHOTO TOJIST Ta BIINB HEOAHOPIAHOCTE!T Ha po60vy EMHICTD BUTOI TApH Pi3HOTO KOHCTPYKTUBHOTO BUKOHAHHSI.

30KpeMa 110Ka3aHo, o Ui eKPaHOBAHMX KOHCTPYKILL 3 CYIIJIBHOIO TTOJIMEPHOIO 130J111i€10 B GiiIbIiii Mipi criocTepiracTbes ClioTBo-
PEHHST eIEKTPITYHOTO MOJIST Ta 3pocTantst poboyoi emuocti. Harosornero #Ha HeoOXiIHOCT] TOMIYKY TEXHOTOTIYHNX PillleHb MO0 3MEHIITEHHS
BILUIMBY eJIHIITUYHOCTI eKpary Ha eMHicTh Kabeso. [Tiarsep/askeno eeKTUBHICTD perymioBaiis EMHOCTI 32 YMOBU HastBHOCTI HEOAHOPIAHOCTEH
HIJISIXOM 3aCTOCYBaHHsI CIITHEHOT 1301111 /11 3MEHIIIEHHST BTPAT €JIEKTPOMArHiTHOI eHeprii B KabeJri.

BeranosiieHo edekT 3MeHIIeHHsT po60Y0T EMHOCTI Ta 3pPOCTAHHST TOJATKOBUX BTPAT IIPH OJHOYACHOMY BILIMBI €IIITHYHOCTI €JIEKTPITY-
HOI i30J1A11i1 Ta 3aXMCHOI MOTIMEPHOT 0GOJOHKH, 1O 3yMOBJIOE HEOOXIAHICTh HAMAITYBaHb TEXHOJOTIYHOTO TIPOIIECY TPU BUTOTOBJIEHHI
KPy4YeHoi Tmapu.

TIpukaaHIM aceKTOM BUKOPHCTAHHS OTPUMAHOTO Pe3yJIbTaTy € MOKJIMBICTD BOCKOHAJEHHS TUIIOBOTO TEXHOJIOTIYHOTO IIPOIECY
BUTOTOBJIEHHST BUTHX Hap JIJIs1 3MEHIIEHHS JI0aTKOBUX BTPAT €JIEKTPOMArHiTHOI eHeprii Ha 3aBepuIaIbHill TEXHOJOTIUHII cTa/Iii BUTOTOB-
JIeHHsT KabeJriB.

AJIeKBaTHICTD ITPOBEECHIX YHCEJbHUX JOCTI/PKeHb MiATBEPKEHO eKCIIepIMEHTATbHIME 3aTeKHOCTSIMI KOe(illiEHTy 3racaHHs Ta J0-
NIaTKOBUX BTPAT €HEPril HeeKpaHOBaHOTO Kabeso y aianasoni vactoru 1o 100 M.

KmouoBi cioBa: BuTa napa, TeXHOJIOTIUHI HEOHOPIAHOCTI, eTeKTPIYHE 10JIe, eIEKTPOMATHITHA eHePTis, CIIiHeHa 130JIsI1Tis.



