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The object of research is energy processes in a hybrid photovoltaic
system with a storage battery for the needs of a local object involving
the setting of power consumed from the network. The task addressed
was to build a mathematical model of energy processes with the func-
tion of determining control parameters providing for the possibility
of changing control scenarios. The mathematical model of the storage
battery has been improved, taking into account the charge modes
and discharge currents in terms of accuracy of reproduction of the
manufacturer’s specification not worse than 3 %. A structure of the
model was proposed with separation of module, which defines con-
trol parameters, as well as the schedule of power setting for selected
scenarios. A variable is introduced into the model description, which
determines the specified power value and ensures the construction
of SoC(t) schedule. An additional mode to increase the energy use of
the photovoltaic battery and restrictions on the measured value of
load power were taken into account. Modeling with a change in time
scale was proposed: first, control parameters are determined, followed
by modeling in the daily cycle. This eliminates the need for prelim-
inary calculations before modeling and provides the ability to verify
the determination of system parameters with subsequent adjustment.
A procedure for determining control parameters with power setting
and adjusting the model under different control scenarios has been
devised. When using archival generation data for the location of the
facility, this makes it possible at the design stage to choose an option
for implementing the power supply system with the desired indica-
tors. For specific uses, it has been shown that underestimating the
power of a photovoltaic battery by only 9 % increases energy costs
by 1.72—-1.39 times. Overstating power by 16.7 % impairs usage by
13.7 % while reducing costs by 1.4 % to 2.5 %.

Keywords: modular structure, SoC(¢) schedule, power setting,
control scenarios, daily simulation cycle.
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The object of research is the process of using a hydrogen fuel
cell to generate and accumulate electricity. The study highlights the
feasibility of using a hydrogen fuel cell to provide electrical load.

The potential of using hydrogen as an alternative energy source
was evaluated. SWOT analysis was used as a research method, based
on the results of which recommendations were developed. The
proposed measures could be taken to increase the use of hydrogen
energy as an alternative to traditional energy sources.

The use of hydrogen technologies in an administrative building
connected to an existing electrical network was analyzed.

The economic and environmental aspects of the use of hydrogen
fuel cells to meet the demand for electrical load were investigated.
Six schemes of energy supply of the building and comparing them
to select the optimal solution have been developed. In the study, the
assessment tool was the Hybrid Optimization of Multiple Energy
Resources (HOMER) software.

The considered schemes were evaluated in accordance with
a single generalized indicator. As a result, it was determined that
the use of a hydrogen fuel cell could increase the efficiency of the
traditional system by 85 %. For renewable energy systems, there
was an increase in efficiency of 7 % (for the wind generator) and
10 % (for the photocell).

The practical use of the results will contribute to the efficiency
of the process of electricity production by equalizing the stability
of energy supply in hybrid systems. The economic and environ-
mental assessment conducted demonstrates the prospects of using
a hydrogen fuel cell. This assessment is designed to strengthen
consumer confidence in the use of hydrogen fuel cells and hydrogen
in general.

Keywords: hydrogen fuel cell, hydrogen potential, green hydro-
gen, hydrogen economy, SWOT analysis.
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An actual scientific and practical task related to the sustainable
development of the country’s energy sector is to forecast parameters
and predict the conditions of operation of solar cells and solar bat-
teries in regular and non-regular situations. It is emphasized that this
makes it possible to provide solar energy with high efficiency indica-
tors, in particular, the indicator of profitability on invested capital in
the construction of solar panels.

The main specific research method is regression analysis — to
build a forecast model of the total amount of generated energy
of solar panels in ground installations under variable conditions
of operation.

An analysis of the distribution of the output data of the model
by the number of solar battery modules was carried out using the
example of terrestrial solar installations. To obtain empirical data,
31 objects in the Dnipropetrovsk and Zaporizhia oblasts, which have
functioning solar batteries with different numbers of modules, were
selected. This makes it possible to calculate the weighted average
amount of generated energy during operation under variable con-
ditions. 10 intervals of frequency values were separated with the
largest range of values within the interval of 10,000—20,000 pieces
of solar modules.

A model of the dependence of the total amount of generated
energy on the number of solar battery modules and the weighted
average amount of generated energy was built based on regression
analysis. It was determined that the influencing factor of the model
«number of solar modules» has a positive influence on the resulting
factor (productivity of solar panels), while the influencing factor
«weighted average amount of generated energy» has a negative in-
fluence. However, the «number of solar modules» influence factor is
more significant. The obtained results give grounds for asserting the
possibility of their implementation in the energy sector.

Keywords: solar battery, photovoltaic cell, generated energy,
hot spot, reliability.
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The object of research is the processes of radiation transfer in
the «Sun — paraboloid concentrator — heat receiver» system. There
are many factors that affect the value of the density of the concen-
trated heat flux that reaches the surface of the heat sink. The study
of the influence of these factors on the overall energy indicators of
the system is an important scientific problem that was solved in
this work. To solve this problem, a generalized mathematical model
of the radiation transfer process in the «Sun — concentrator — heat
receiver» system was built, which was adapted for a paraboloid con-
centrator. The constructed mathematical model was solved by an
approximate analytical method, which took into account the integral
and discrete parameters of the system, as well as the probability dis-
tribution of aberrations of the concentrator surface, its defocusing,
and other random influences. The dimensionless density of the heat
flux on the surface of the heat sink for a mathematically ideal and
real paraboloid concentrator of a fixed geometry was determined.
Using the found analytical solution, the results obtained on the basis
of the Monte Carlo method were verified. Analytical and numerical
results for a mathematically ideal and a real concentrator with minor
aberrations and a clear orientation to the Sun agree within the per-
missible error. For a real concentrator with defocusing, a deviation
of numerical data from analytical data was observed. The presence
of deviations is associated with a simplification in the interpretation
of the analytical probability distribution, in which it is impossible to
take into account each influence separately. The obtained analytical
results will be useful in the development of real power plants and
can be used practically at the stage of checking the adequacy of the
system model.

Keywords: paraboloid concentrator, mathematical model, ana-
lytical solution, error function, verification of results.
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Disadvantages in the structure of the most common rotary
wind generators limit their use. This motivates the development of
alternative types of wind turbines, the most promising of which are
oscillating wind generators.

The object of the study is the structure of an oscillating type
wind generator, which provides self-oscillating movement of the
blade-wing. The design of the wind generator uses a modified wing
shape to provide maximum lift. For this purpose, added elements
are the tip and flap, which affect the shape of the wing, its angle of
attack, and regulate the direction of the lifting force. The principle
of attaching the tip and flap to the wing using spiral springs has
been developed. The structure also includes locking magnets that
affect the movement of the wing during a turn. The mechanism that
drives the self-oscillating mode of operation of the wind turbine was
described. This mode occurs under the action of the inertial force of
the movement of the wing, the force of elasticity, the repulsive force
of the magnets, and the pressure force of the air flow.

A computer simulation of the wind generator was carried out us-
ing the Ansys CFX software package. The model of the flow around
an absolutely rigid body at small values of the Reynolds number was
applied. The resulting dynamics of the horizontal movement of the
wing of the wind turbine make it possible to use it for energy gener-
ation already at a wind speed of 2 m/s. The low cost of the wing and
the automatic regulation of its movement make it possible to install
many wings to increase the power of the wind generator. Thus, the

improved wind turbine is low-cost, harmless to birds, has self-regu-
lation of wing movement and can use the low-speed component of
the wind, which significantly expands the geography of its operation.
It is possible to transfer the proposed technological solutions for the
construction of hydroelectric generators.

Keywords: oscillating wind generator, self-oscillating mode,
blade-wing, angle of attack, low-speed wind component.
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This study considers the design of a multi-link high-frequency
circuit for calculating defective and defect-free insulation of mesh
windings in order to increase the operational reliability of general-
purpose electric machines.

The object of research is mesh windings of electric machines.

The problem to be solved: increasing the operational reliability
of electric machines with general-purpose mesh windings by analyz-
ing and modeling defects.

The research results make it possible to model defects for the
analysis of the state of insulation of electric machines with mesh
windings. Special attention in the research was paid to induction
motors with a worn-out resource, in particular, 4A80A4 UZ engine.
The analysis includes phase-to-body capacitance, winding induc-
tance, eddy current impedance, and winding impedance.

Under the WN mode, a decrease in the impedance of the winding
section from 3 % to the short-circuit mode was simulated; according-
ly, the resonance frequencies for each case of 3 % were determined —

73990 Hz, short-circuit — 74450 Hz, as well as the corresponding
input impedances 8938.7 and 8082.5. The corresponding voltage res-
onances and current resonances were also determined. Appropriate
results were also given for the WG scheme.

The results reported here relate to the design of the scheme and
the research on the defects of the mesh winding. This contributes to
the analysis of the state of insulation of mesh windings. The numeri-
cal data (resonant frequencies and input impedances) allow a better
understanding of the behavior of windings in different states and
degrees of defects.

Given the research findings, it is possible to better identify and
analyze potential defects in mesh windings, which in turn contrib-
utes to increasing the reliability of electric machines.

The results of this study could be used in the field of diagnosis,
service, and maintenance of electric machines with mesh windings.

Keywords: mesh windings, induction motors, defective insula-
tion, frequency characteristics, high-frequency circuit.
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VIOCKOHAJIEHHA MOJEJI TTBPUTHOT ®OTOEJEKTPUYHOI CUCTEMU 3 AKYMYJIATOPOM JIJI IOTPEB
JIOKAJIbBHOTI'O OB’€EKTY 3 3ABJAHHAM IIOTYKHOCTI, IO CIIOJKUBAETDBCA 3 MEPEKI (c. 6-16)

0. O. llaBbosxkin, I. O. IlIBequukosa, B. B. Jlimyk, €. I0. CranoBcbkuit

OG6’€KTOM OCITIIKEHHST € eHEePTreTHYHI POIecH B riGpuHiil hoToesekTpudHiil cHeTeMi 3 aKyMYJISITOPOM JIJIst OTPeO JIOKAIBHOTO 00'€KTY
3 3aBJIAHHSM TIOTYKHOCTI, IO CIIOKMUBAETHCS 3 MEPEXKi. BUPINIyBasoch MUTAHHS PO3POOKK MATEMATHYHOI MOZEJi €HEPreTHYHIX TIPOIECiB
3 QYHKIIEI0 BU3HAYEHHST TTADAMETPIB YIIPABJIIHHS 32 MOKJIUBICTIO 3MIHIOBAHHSI CIIEHAPIiB YITPABIIHHS. YIOCKOHATIEHO MATEMATHYHY MOJIENb
aKyMyJISITOPHOT GaTapei 3 ypaxyBaHHSIM PEKHMMIB 3apsily Ta CTPYMIB PO3psily 3a TOYHICTIO BiITBODEHHsI XapaKTEPUCTHK BUPOOHWKA He
ripure 3 %. 3aporoHOBAHO CTPYKTYPY MOJEJI 3 BIIOKPEMJICHHSIM MOJLYJIsI, [0 BU3HAYAE TTAPAMETPH YIIPABJIiHH, Ta rpadik 3aBAaHHs M0-
TYKHOCTI JI7IsT 0Opanux cienapiis. Jlo omuicy Mo/iesti BBeleHO 3MiHHY, 110 BU3HAYAE 3a/laHe 3HAYEHHST MOTYKHOCTI Ta 3abe3nedye (hopMyBaHHS
rpadiky SoC(t). BpaxoBaHo J0AaTKOBUI PesKUM /I MIBUIIEHHSA BUKOPUCTAHHS eHepril (hoToesekTpuunoi 6atapei i oOMesKeHH s 3a BUMi-
PIOBAaHUM 3HAYEHHSIM TIOTYKHOCTI HaBaHTaKEHHI. 3alTPOMOHOBAHO MOJIETIOBAHHS 31 3MIHOIO MacIITaby 4acy: CrioYaTKy 3/[iiCHIOEThCST BU3HA-
JYeHHSI TIAPAMETPIB YIPABJIiHHS, OTIM Peai3y€eThest MOJIETIOBAHHS B 1060BOMY UK. [le BUKIio9ae moTpedy morepeaHixX po3paxyHKiB mepest
MOJIE/TIOBAHHM | 3a0e31euye MOKJIMBICTh MEPEBIPKU BU3HAYCHHS MapaMeTPiB CUCTEMHU 3 HACTYIIHUM KOPUTYBaHHsIM. Po3pobJeHa TexHika
BU3HAYEHHS apaMeTPiB yIIPABJIHHS 3 3aB/aHHSAM MTOTYKHOCTI Ta HAJAIITYBAaHHS MOJIE 32 PI3HUX CIIeHapPiiB yIIPaBIiHHA. 32 BUKOPUCTAHHS
apXiBHUX JIAHUX TeHepallii JJisd JloKaiii o6’em‘y 11e ZI03BOJISIE HA CTa/lil IIPOEKTYBAHH migibparu BapianT peasizaliii cCUCTEME €JICKTPOKUBIICH-
HS 3 TTOTPIOGHIMI TOKa3HUKAMU. [lJIsT KOHKPETHOTO BUKOPHICTAHHS MTOKA3aHO, M0 3aHIKEHHS TTOTYKHOCTI hoToeeKTpudHoi b6arapel BCboro
Ha 9 % 36imbirye BuTpaTy Ha ejekTpoereprio B 1.72—1.39 pasis. 3aBuinenns noryxuocti Ha 16.7 % moripirye Bukopucranss Ha 13.7 % 3a
3MenInenHs putpar Ha 1.4-2.5 %.

KiouoBi cioBa: Moty ibta cTpyKTypa, rpadik SoC(t), 3aBaHust OTYKHOCTI, clieHapii yrpaBaiHHs, Z060BUii MK MOJETIOBAHHSI.
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OBI'PYHTYBAHHA JOLIJIbHOCTI 3ACTOCYBAHHS BO/THEBUX ITAJINBHIX KOMIPOK ITPH1 BUPOBHUIITBI
EJIEKTPOEHEPTTI (c. 17-29)

C. B. Boituenko, O. B. Ianixin, I. O. llIkizsHiok, Anna Yakovlieva, A. A. Xoran, M. B. Ilasroscbkuii, P. C. Jlucak,
C. U. lllamancokwuii, A. 1. Kpioukos, O. B. Tapaciok

OG6’'€KTOM JIOCIIIIKEHHS € MPOIEC BUKOPUCTAHHS BOAHEBOI AJIMBHOI KOMIPKM /I TeHEPYBaHHA Ta aKyMyJIsilii ejekrpoeneprii. Jloci-
JUKEHHsT BUCBITIIIOE TUTAHHST IOIJIBHOCTI BUKOPHCTAHHS BOAHEBOI MAJMBHOI KOMIPKH JIJIsI 3a0€3IIeUeHHSI eJIeKTPHYHOTO HaBAHTAXKEHHSI.

O1ineHo moTeHIiag BUKOPUCTAHHST BOIHIO K aJILTEPHATUBHOTO JixKepesa eHeprii. B sikocti Metony nocrimkenus 3actocoBano SWOT-
aHaJIi3, 3a Pe3yIbTaTaMU SIKOTO OyJI0 PO3POOJIEHO PEKOMEH/AILT. 3allPONOHOBaH] 3aX0M MOKYTh OyTH NPUIHATI 3 METOIO ITIBUIICHHS CTY-
TIeHsT BUKOPHCTAHHS BOAHEBOI €Heprii SK aJbTepHATHBU TPAAUIIIITHIM JPKepeiaM eHeprii.

[TpoanasizoBaHO BUKOPUCTaHHS BOAHEBUX TEXHOJIOrI y aJMiHiCcTpaTUBHIL 6yLliBJli, MiKII0YEHO] 10 ICHYI04O01 eJIeKTPUYHOI MepexKi.

Jlocnizzkeno eKOHOMiKO-eKOJIOTIYHI acleKTH 3aCTOCYBAaHHS BOAHEBUX HaJMBHUX KOMiDOK /TSI 3a/[0BOJIEHHS TOTIUTY HA eJIeKTPUYHe
HaBaHTaxeHHst. PO3pobiieHo MicTh cxeM eHeprozabesredeHHst GyAiBIII Ta MOPIBHSHO iX /1Uist BUOOPY ONTHUMAIBLHOTO PillleHHs. Y TOCiKeHH]
iHCTpyMEHTOM OmiHKHM cTasno nporpamue 3abesneuennst Hybrid Optimization of Multiple Energy Resources (HOMER).

Po3rIsHyTI cXeMHU OIIHEHO Y BIANOBIAHOCTI 10 €MHOTO y3araJlbHEHOTO MOKa3HUKa. Y pesyJbraTi Oys10 BUBHAYEHO, [0 BUKOPUCTAHHS
BOJIHEBOT MTAJMBHOT KOMIPKHU /[a€ 3MOTY MiBUIINTY eDEKTUBHICTD TPAAUIIIHOT crcTemu Ha 85 %. [ljist cucteM BiIHOBJIIOBAJILHOI eHeprii Bij-
3HaueHo mijBuieHns epekruBHOCTI Ha 7 % (171 BiTpoBOTO TeHepaTopa) Ta Ha 10 % (s doToenementa).

TIpakTiyHe BUKOPUCTAHHS PE3yJIbTaTiB crpusTiMe eDEeKTUBHOCTI TIPoIlecy BUPOGHUIITBA €JIEKTPOEHEPTIl 32 PaXYHOK BUDIBHSIHHS CTa-
GisbHOCTI eneproszabesrederns y riopuaHux cucreMax. [TpoBeeHa eKOHOMIYHO-EKOJIOTIUHA OI[iHKA J€MOHCTPYE MEPCHEKTUBHICTD BUKOPH-
CTAHH: BOJHEBOI MATMBHOI KOMipKu. [IpoBenentist 3a3HaueHol OIiHKN TTOKJINKaHe 3MIITHITH J0BiPY CIIOKUBAYIB JI0 BAKOPUCTAHHS BOJHEBUX
HAJIMBHIX KOMIPOK Ta BOJIHIO 3arajIOM.

KurouoBi ciioBa: BojiHeBa TaBHA KOMiPKa, TIOTEHITAT BOJHIO, 3eJIeHIIT BOJIEHb, BO/HeBA eKoHoMika, SWOT-anauris.
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®OPMYBAHHS PO3PAXYHKOBOTO METO/IY BUSHAYEHHS BIUINBY KOHCTPYKTUBHUX OCOBJIUBOCTEM
MOBY/IOBU COHAYHUX BATAPEN HA IPOJIYKTUBHICTD (c. 30-36)

T. B. Tinbopme, JI. B. Hakanmaze, O. C. Toukomkyp, B. P. Koi6ynos, 1. B. Tomiako, C. B. Maszypuk, O. M. ITonomapsoB

AKTyanpHOIO HAYKOBO-TIPAKTHYHOIO TPOOJIEMOIO CTATIOTO PO3BUTKY €HEPTeTHKY KPAiHil € TTPOTHO3YBAHHS ITapaMeTpiB Ta TepeabadeH s
YMOB (DYHKIIOHYBaHHS COHSIYHUX €JIEMEHTIB Ta COHSYHUX OaTapeil B MITATHUX Ta MO3AIITATHUX CUTYAIlisIX. AKI[EHTOBAHO, 110 1 103BOJISIE
3a0e3MEUNTH COHSYHOI €HEPTETHKU BUCOKI MOKa3HUKN e(heKTUBHOCTI, 30KpeMa TIOKa3HUK IPUOYTKOBOCTI Ha IHBECTOBaHMI KammiTal y mody-
JIOBY COHSIYHUX Garapeii.

OcHOBHUM crienuiuHIM METOOM JOCTIKEHHS € perpeciiuuii aHastis — 1u1s1 o6y I0BU MOJIEI TIPOTHO3Y 3araibHOI KiJIbKOCTI TeHepoBa-
HOI eHeprii coHsuHnX barapeil y Ha3eMHUX YCTaHOBKAX 32 YMOBH €KCILTyaTallii B 3MIHHUX YMOBaXx.

3piiicHeno aHasi3 PO3NOLIY BUXIAHUX AaHUX MOJEI 32 KIIbKICTIO MOJYJIiB COHAYHMX OGaTapeii Ha NPUKIa/li HA3EMHUX COHAYHUX yCTa-
HOBOK. J[JIsl OTpUMaHHsI eMIpuYHUX Janux oOpano 31 o6’ext y JIHINPONeTpoBenKiil Ta 3anopisbkiii 06aacTsIx, mo MaoTh GyHKIioHY04
consuni Garapei 3 pi3HOIO KiJbKicTIo MOayJiB. Ile Hajae MOKIMBICTD PO3paxyBaTH CepeHbO3BAKEHY KiJIbKICTh TeHepoBaHOI eHepril nmpu



ekciryaraiii B 3MiHHUX ymoBax. Bizokpemseno 10 inTepBajiB 3HaYeHb 4acTOT, P 1[bOMY HaWGIIbINNIL Jiana3oH 3HAUYEHb 3HAXOAUTHCS
y inTepsai 10000—20000 mTyk MOyJIiB COHSUHIX GaTapeii.

[To6y0BaHO MOJIEb 3aJIEKHOCTI 3arajbHOT KiJIBKOCTI FeHepoBaHoi eHeprii Bi/i KiJIbKOCTI MOy IiB COHSUHUX OaTapeil Ta cepelHbo3BaKe-
HOI KUJIbKOCTI TeHEepPOBaHOi eHeprii Ha OCHOBI perpeciitHoro anasmidy. Busnaueno, 1mo $hakTop BIUIUBY MOJEi «KUIbKICTh MOJYJIB COHSUHUX
Garapeii» Ma€ MO3UTUBHUN BIUIMB Ha Pe3y braTuBHuii haktop (MPOAYKTUBHICTb COHsYHNX OaTapeii), ToAi sk GaKTop BIUIMBY «CepeHbo3-
Ba)keHa KiJIbKICTh reHepoBaHoi eHeprii» Mae HeraTUBHUN BB, OfHaK GLIbII 3HAYYIIIM € (haKTOP BILIMBY «KIJIbKICTb MOJYJIB COHSYHUX
Garapeii». OTprMaHi pe3yJIbTaTh JAI0Th MiJCTABU CTBEPKYBATH MO0 MOKINBOCTI BTLIEHHS iX Y €eHEPreTUYHUIT CEKTOP.

KimiouoBi caoBa: consiuna Garapest, (OTOeNEKTPUYHIIA eJIeMEHT, FeHepoBaHa eHeprist, rapsiya risiMa, HaiiHicTb.
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PO3POBKA MATEMATUYHOT MOJIEJIT TA HABJUKEHNIT AHAJIITUYHIIT PO3B’I30K 3ATAUl EHEPTOOBMIHY
B CICTEMI «COHIIE — TAPABOJIOITHUI KOHIIEHTPATOP — TEILIOTIPUIIMAY» (c. 37-45)

C. C. Macajukiun, JI. I. Kuum

OG6’eKTOM JIOCTIKEHHSI € TIPOIecH TiepeHocy BUpoMiHioBatst B cucreMi «CoHite — mapabosioifiHuii KOHIIEHTPATOP — TEIIONPHMAaY».
Ichye Garato (hakTopiB, 10 BILIMBAIOTH HA 3HAYEHHS NILJILHOCTI KOHIEHTPOBAHOTO TEILJIOBOTO MOTOKY, SIKUIl HAJXOMUTh HA MOBEPXHIO Tell-
Jsonpuiivada. J{OC/Ti/UKEHHsT BILIUBY 1UX (DAKTOPIB HA 3arajibHi eHePreTUdHi MOKa3HUKKM CHCTEMU € BaXKJIMBOIO HAYKOBOIO TIPOOJIEMOIO, 10
BUpilIyBasach B Aaniii pobori. [l Bupimenus 1iel npobieMu GyJo po3pobseHo ysarajbHeHy MarTeMaTHYHy MOJEIb TPOLECY MepeHocy
BUIPOMiHIOBaHHS B cucTeMi «COHIle — KOHIEHTPATOp — TEIUIONPHUIIMay», SIKY aflaliToBaHO /Ui apabosioifHoro konuentparopa. CtBopena
MaTeMaTHIHa MOJIETh PO3B’sI3yBAIach HAOMIKEHNM AHAMTIHIHIIM METO/IOM, B SIKOMY BPAaXOBYBAJINCh {HTETPATBHI Ta IMCKPETHI mapaMeTpu
CHCTEMHU, & TAKOK UMOBIPHICHUI PO3IOIi/T abepaltiil 10BepXHi KOHIIEHTPATOPa, HOTO PO3(OKYCYBaHHs Ta IHII BUIAAKOBI BILIMBU. BusHaueHo
6e3pO3MipHY MITBHICTD TEIVIOBOTO MOTOKY HA MOBEPXHi TETIOMPHIMAYa s MATEMATHYHO iI€AIBHOTO Ta PEATBHOTO TTapaboIoiHOTO KOH-
meHTparopa (hikcoBanoi reoMeTpii. 3a JOMOMOroI0 3HANWIEHOTO AHAJITUYHOTO PO3B’sI3KY MPOBEICHO Bepu(iKaIlilo pe3yJibTaTiB, OTPUMAHIX HA
ocHoBi MeToy MonTe-Kapsio. AHamiTHYHI Ta 4NCI0BI Pe3yJIBTATH /U1l MATEMATHYHO i/Iea/IbHOTO Ta PeabHOTO KOHI[EHTPATOPa 3 HE3HAUHIMI
abepallisiMu il 4iTkolo opienTaitieio Ha CoHIle CIiBIaZaoTh B MeXKaX J0MyCTUMOI TTOXUOKN. JLJist peaibHOTO KOHIIEHTpaTopa i3 po3hoKycyBaH-
HSIM CIIOCTEPITa€ThCS BiIXUJICHHST YUCJIOBUX [AHUX Bijf anamitnanux. HasgBHicTh BiZIXUIeHb MOB'sI3aHA 31 CIIPOIIEHHSAM B TPAKTOBII aHAITHY-
HOTO IMOBIPHICHOTO PO3TIOILITY, B SIKOMY HEMOKJIMBO BPaxyBaTh KOXKHUIA BILTUB OKpeMo. OTpuMaHi aHaiTUYHI pe3yJIibraTi Oy Th KOPUCHUMU
pH PO3POOIIi PeabHUX eHEPreTHYHUX YCTAHOBOK 1 MOKYTh Oy TH BUKOPHCTaH] MPAKTUYHO HA €Talll ePeBIPKU aJleKBATHOCTI MOJIE CUCTEMMU.

Kimouosi ciioBa: mapabosioifHuil KOHIIEHTPATOP, MATEMATIHYHA MOJIEIIb, AaHAITHIHIN PO3B'sI30K, (QYHKILisI TOMUIIOK, BepudiKallisi pe3y IsraTis.
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YIOCKOHAJIEHHA MOJEJII BITPOTEHEPATOPA KOJIUBAJIBHOTO THUIIY (c. 46-53)

0. 1. llItansko, M. B. Jliteinosa, I. A. 3opina, C. O. Kapnosa, P. 10. Asmionin

Hepomniku y KOHCTPYKILT HARGLIBII MOMUPEHUX POTOPHUX BITPOreHepaTopiB 0OMEKYIOTh iX BUKopucTaHHst. [le MOTHBYE po3poOKy ajib-
TEPHATUBHUX TUIIB BITPOYCTAHOBOK, HAUOIIBII MEPCIEKTUBHUMU 3 SIKMX € BITPOTEHEPATOPH KOJMBAIBLHOTO THITY.

O06’€KTOM IOCTI/UKEHHST € KOHCTPYKILiST BITPOTEHEPAaTOpa KOIMBAIBHOTO THITY, IO 3a6e311eYye aBTOKOTNBATBHIIN PYX JOMOTI-Kpiia. B koH-
CTPYKIIii BiTporeHeparopa BUKOPUCTOBYETCS MEpeTBOPeHa hopMa Kpuiia /Uit 3a0e3MeueHHsT MAKCUMAIbHOT MHIHOMHOT CHJIH. 3 IIEH0 METO
JIOJIaHi €JIeMEHTH — HOCOK 1 3aKPUJIOK, SIKi BIUIMBAIOTH Ha (hOPMY KpuJia, HOTO KYT aTaku i PeryJiioioTh HAPSIMOK I iioMHO1 ¢, Pozpobienmit
TIPUHITIT KPIMVIEHHST HOCKA 1 3aKPHUJIKA JI0 KPUJIA 3 JI0TIOMOTOI0 CHiPa/IbHUX HPYKUH. B KOHCTPYKIIiIO TaKOK BKJIIOYEHI CTONOPHI MarHiTw, 1o
BIUIMBAIOTh HA PYX KPUJIA IMijT 9ac po3BopoTy. OMICaHo MEXaHi3M, IO CTBOPIOE aBTOKOJIMBAIBHUN pexkuM poboTn BiTpoycranoBku. Ileit pesxnm
BUHWKAE TTi/T €TI0 CUJIN 1HEPITii PyXY KPUJIA, CHJIN TIPYKHOCTI, CHJIN Bi/IITOBXYBAHHS MAarHITiB Ta CUJIN TUCKY MOBITPSTHOTO MOTOKY.

3ailicHEHO KOMITIOTEpHE MOJETIOBaHHSI POOOTH BITPOreHEpPaToOpa, sIKe BiAOYBagOCs 3 BUKOPHCTAHHSAM IIPOTPAMHOTO KOMILIEKCY
ANSYS CFX. 3acrocoBano Mojesb 00TiKaHHst abCOTOTHO JKOPCTKOTO Tijla TIPW HEBEJIUKUX 3HAYeHHsX ynciaa Peiinosnbaca. Onepskana u-
HaMiKa TOPU30HTAJIBHOIO PYXYy KPHUJa BITPOYCTAHOBKM HAJIA€ MOKJIMBICTb BUKOPUCTOBYBATH ii JIJIs1 TeHepallii eHeprii BxKe 1pu HIBUIAKOCTL
BiTPY 2 M/c. Masia BapTicTh KpuJia i aBTOPEryJIIOBAHHS HOTO PYXY /03BOJISIOTH BCTAHOBJIIOBATH 0araTo KPUJI IS THABUINEHHS TOTYKHOCTI
BiTporenepaTopa. TakuM YMHOM, yJOCKOHaJIEHA BITPOYCTAHOBKA € HU3bKOBAPTICHOIO, HEMIKI/TTMBOIO /LI NTaXiB, MAa€ aBTOPETYJIAIII0 PyXy
KpUJia i MOKe BUKOPUCTOBYBATH HU3bKOIIBUAKICHY KOMIIOHEHTY BITpY, 110 3HAYHO po3umpioe reorpadito ii pobotu. Moskausuii tpatncdep
3aIPOINIOHOBAHNX TEXHOJIOTIYHUX PIllleHb /7SI CTBOPEHHS TiIpOeJIeKTPOreHePTOPiB.

KmoyoBi ciioBa: KomBasIbHUIL BITPOreHepaTop, aBTOKOIMBAIbHIIT PESKUM, JIONATh-KPUJIO, KyT aTaK, HU3bKONIBH/IKICHA KOMIIOHEHTA BiTpY.
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PO3POBKA BATATOJIAHKOBOI CUCTEMH PO3PAXYHKIB BUCOKOYACTOTHUX ITPOIECIB B EJTEKTPUYHUNX
MAIIUHAX 31 BCUITHUMU OBMOTKAMM (c. 54-63)

B. B. Uymak., M. A. Kosaznenko, O. JI. Tumomyk, A. C. Cryximenko, €. C. IrnaTiok

JlocTisKeH s TPUCBAYEHO PO3POOIT GAraToIaHKOBOI BUCOKOYACTOTHOI CXeMHU sl PO3paxyHKiB aedexTHoi Ta GesnedexTHol i3osiii
BCUITHUX 0OMOTOK 3 METOIO IT/[BUIIEHHS €KCIIyaTaiiiHoi Ha/liiiHOCTI eJIEKTPUYHUX MAIINH 3aTaJIbHOTO IPU3HAYEHHSI.

OG6’ €KTOM JIOCII/IPKEHHS € BCUITHI 0OMOTKM €JIEKTPUYHUX MATITHH.

[Tpobusiema, 110 BUpiNTyBatacs: MiABUIIEHHS €KCIIYaTaIliiiHOT HaZilIHOCT] eJIeKTPUYHIX MAIIMH i3 BCUITHUMU OOMOTKAMH 3arajJbHOTO
TIPU3HAYEHHS, MIVITXOM aHaJi3y i MOJIeTIOBaHH 1eeKTiB.

Pesyasratit 10CHKEHD J03BOJIAIOTH MOJETIOBATH JAeEKTH JIIsl aHAMII3y CTaHy 1301l eJICKTPUYHAX MAIIMH 31 BCUITHUME 0OMOTKAMH.
OcobusiBa yBara B JIOCJI/KEHHI TIPHJIiJIEHa aCHHXPOHHKUM JIBUTYHAM 3 BHIIPAIIbOBAHUM PECypcoM, 30KpemMa, aBuryny 4A80A4 ¥ 3. Awnais
BKJIIOYAE EMHICTD Mizk (ha30I0 1 KOPIycoM, iHAYKTUBHICTH 0OMOTKHM, OIIip, CTBOPEHHI BUXPOBUME CTPYMaMH, Ta OIip 0OMOTKH.



B peskumi WN 3Mozie1boBaHO 3MEHIIEHHS OMopy cekitii 0OMoTkY Bif 3 % 10 peskumy K3, BifloBigHO BU3HAYEHO PE3OHAHCHI YacTOTH
ISt KosKHOTO BUNaAKy 3 % — 73990 T, K3 — 74450 Tii, a Takox Bignosiani Bxigui onopu 8938.7 i 8082.5. A Takosk BU3HAYEHI BiAIOBIHI
pPe30HaHCH HANIPYT Ta Pe30HaHCH CTPYMiB. Binnosiawi pesyssrat Hazani i 1 cxemu WG.

Ortpumani B po6OTI Pe3yJIbTaTh MOJISATAIOTH B PO3POOII cXeMU 1 IpoBe/ieH] ocikenb nedekTiB BeumHoi ooMoTku. 1le crpusie aHamisy
cramy i3osrsii Beunmuux o6mMoTok. OtpuMani YncioBi gani (Pe3oHAHCHI YacTOTH i BXi/iHI OMOPK) AAI0TH 3MOTY Kpaille PO3yMiTH TOBEAIHKY
0OMOTOK NIPHU PI3HUX CTaHax i cTyneHsx aedeKTis.

3aB/IIKK TPOBEJICHUM JIOCIIPKEHHSIM MOJKHA Kpatie izeHTudikyBartu i ananisyBaTu MoTeHniiiHi gedextd y BCUIHUX 0OMOTKaX, IO
B CBOIO 4€Pry CHPUSIE MiZBUIIEHHIO HAJIHHOCTI eJIeKTPIYHUX MaIIuH.

PesynbraTu 1bOTO JOCJIZKEHHST MOKHA BUKOPUCTOBYBATH B 00JIACTI [IarHOCTYBAHHSI, CEPBICHOTO 1 TEXHIYHOrO 0GCIYTOBYBAaHHS €JIEK-
TPUYHUX MAIINH 31 BCUTTHIMI OOMOTKaMU.

Ki04oBi c1oBa: BCuiiHi 0OMOTKY, aCMHXPOHHI IBUTYHHU, e(heKTHA 130JIsI11isT, YACTOTHI XapaKTEPUCTUKH, BICOKOYACTOTHA CXEMA.



