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Pedepar/anoTamis:

1. Inceprarist npuCBsYeHa BUPIIIEHHIO aKTyaJbHOI HAyKOBO-TEXHIYHOTO 3aBHAaHHs Y cdepi MOKEeKHOI 6e3reKu —
PO3KPUTTIO 3aKOHOMIPHOCTEH BILJIMBY [1apaMETPiB BiTPOBUX €JIEKTPOYCTAHOBOK HA IMPOTHO3YBaHHS MO>KJIUBOCTI
MOIIMPEHHS NOXEX Bif] JTAHOTO 00’€KTY Ha CYMDKHUM, SIK HAYKOBE MiJIPYHTS Y OCKOHAJIEHHS PO3PaxyHKOBOTO
METO/ly BU3HAYEHHS IPOTUIIOKEXHUX BifIcTaHe!. Y BCTymi cpOpMyJIbOBAHO ifjel0 po60TH, OOIPYHTOBAHO
aKTyaJIbHICTb 06paHoi TeMy, cHOPMYJILOBAHO METY, HAyKOBI 3a71a4i, 00’eKT Ta IpeaMeT AOCipKeHb. BusiieHo
HEJIOCKOHAJIICTh B iCHYI0OUOMY METO/Ii BUBHAUEHHSI 6€3I1€YHOi IPOTUIIOXKEXKHOI BiICTaHi MiXX CyMDKHUMU 00’eKTamMu
i3 BUKOPUCTaHHSM DPiBHSIHHSI IPOMEHUCTOrO TEMJI000MiHy Ta PiBHSIHHS HECTalliOHAPHOI TEIIONPOBiAHOCTI, IO He
BpPaxoBy€ MOXXJIMBICTb aBapifiHOTO CL€HaPilo, 10 CYIPOBOIKYETHCS PYVNHYBaHHSIM KOHCTPYKIIii CIOPYAH, BiTPOBUX
€JIEKTPOYCTaHOBOK, 32 CLIeHapieM «pYMHYBaHHSI-TIOXKeXKa» abo «IOXKeXKa-pyHHYBaHHS». 3[iICHEHO OOIPYHTYBaHHS
HOBU3HU POOOTH Ta IPUBEEHO MPAKTUYHE 3HAYEHHS OTPMMAHUX PE3YJIbTaTiB, IPEACTABIEHO 3arajlbHy
XapaKTePUCTUKY TOCTiKeHHs. [IpuBeeHo 0cobrCcTril BHECOK 31,00yBava, HaBeleHO AaHi Ipo anpobario

IOCTiKeHb, y6Jikalii, CTpyKTypy Ta o6csar po6oTu. V nepiomy po3ziji IpoBeieHOo aHasli3 II0XKeX, CTaTUCTUYHI



IaHi moao0 ix MaciTabis, O CYIPOBOAKYBAIMCS aBapitHUM MaliHHSIM BITPOBOI €J1eKTPOYCTAaHOBKU 3 MOCJIiAYIOUNM
BUJIMBOM Ta 3aliIMaHHSM OJIMBU Ta TIOLIMPEHHSIM BOTHIO Ha CyMiXHi 06’ekTu iHdpacTpykTypu. [IpoBeneHo
CHACTEMAaTH3allil0 IPUYMH [10KEXXOHEeOe3NeYHUX CUTYallill Ha BITPOBUX €JIEKTPOYCTAHOBKax. Y IpyroMy po3zii
IOCJiI)KEHO TEOPETUYHI OCHOBU MOJIEJII0BAHHS NIPOLIECIB FOPiHHS NaJMBa HAa TOPU30HTAILHUX ITIOBEPXHSIX Ta
IOCJIiIKeHO CYITyTHI TerioMacooOoMinHi sBuma. Ha ocHOBI y3arasbHeHHS BiOMUX MOJieJiel TeIJIOBOro
BuripomiHioBaHHs (Modak, Heskestad, Mudan, Beyler, Dayan i Tien) cdopMysIbOBaHO CUCTEMY MaTEMaTUYHUX
3aJIEXKHOCTEH, 110 ONUCYIOTh MTPOLIECH YTBOPEHHS €HEPTii BUIIPOMIHIOBAHHS [OXKEXI J151 HEKPYIJIUX 6aceiHiB. ¥
TPETbOMY PO3iJli ONIMCAaHO METOLOJIOTII0 MPOBENEHHS HATYPHUX €KCIIEPUMEHTAIbHUX BOTHEBUX [IOCIIiI>)KEHb
[IOIIMPEHHS [10XXeXi Bifi BITPOBOI eJ1eKTpoyCcTaHOBKY. CHUCTEMaTH30BaHO OCHOBHI BUMOTH 100 3aC00iB
BHAMIPIOBAJIbHOI TEXHIKM Ta OCHOBHUX KOMIIOHEHTIB IOCIIiTKEHb, SIKi 3aCTOCOBYIOTHCA IIif YaC NMPOBEAEHHS
BOTHEBUX BUIIPOOYBaHb. Y YETBEPTOMY PO3[iJi 32 JOIIOMOTrO0 00YUCIIOBAIbHOI Ta30-TipOANHAMIKY AOCIIIPKEHO
Ipolecy NOMMUPEHHS MOXKeXi Bifl BITpoBOi eseKTpoycTaHOBKU. CPOPMOBAHO ITPOrpaMu AOCIiIKEHD ITOIINPEHHS
IIO>KEXXi BiJl BITPOBUX €JIeKTPOYCTAaHOBOK JJIs1 BUBHAYEHUX THUIIIB OTY>KHicTIo Bif 30 KBt 1o 9,5 MBT. HaykoBa
HOBH3HA JIMCEPTaLifHOI pOOOTH MOJISITa€e B OJiep>KaHHI HOBUX HAyKOBO OOI'PYHTOBAHUX PE3YJIbTATIB, SIKi B
CYKYIIHOCTi 326€3I1e4yI0Th YA0CKOHAJIEHHS! METOly IPOTHO3YBAaHHS HEOE3IeK!U NOMUPEHHS MOKeXi Ha CyMiXKHI
00'€KTH Bif BITPOBUX €JIEKTPOYCTAHOBOK 3 YPaxXyBaHHSM iX KOHCTPYKTUBHUX I1apaMeTpiB Ta aBapiliHuX CcleHapiiB,
IIPY 1IbOMY PO3BUHEHO €KCIIEPUMEHTAJIbHUI METOJ, BUBHAYEHHS [TapaMeTPiB YTBOPEHHS 30HU MOXKEXI Ta
TEIJI00OMiIHY 3 BUKOPMCTAaHHSIM iMiTallilHOro 3pa3ka o6’ekTa. 1. Briepiie po3po6ieHo MaTeMaTU4Hy MOZEJb
BU3HA4YEeHHS 6€3M1eYHOi IPOTUIIOKEXKHOI BiZICTaHi /1J1 BITPOBUX €JIEKTPOYCTAaHOBOK, KA BiIpi3HSETbCS Bifl iCHYIOUNX
yPpaxyBaHHSM CLieHapilo «pyHHYBaHHS — I10KeyKa» Ta BILJIMBY BiTPOBOI'O HaBaHTa)KEHHSI Ha MIOIIMPEHHS TEIJIOBOTO
I10J151 TOXKEXI, 10 a0 3MOTY BCTAHOBUTH [IE€PEBUIIEHHS Pafiiyca 30HU TEMIIEPATYP [JIs1 CyMi’KHUX O0'€KTiB IIOHA],
250 °C Hap paziycom posnuBy osvBY 10 45 % 3a BUAKOCTI BiTpy noHas 10 M/c Ta 3a6e3MeynTy HiIBULeHHS
TOYHOCTi BUBHAUYEHHSI 6e3MeYHUX MPOTUTIOKEXKHUX BifiICTaHe! 17151 00'€KTIB BiTpO€HEPreTuKu. 2. Briepiie
BCTAHOBJIEHO 3aKOHOMIPHICTb (POPMYBaHHS 30HU IOXEXI ITifl 4ac aBapifiHOro NafiHHs Ta po3repmeTusaliii
OJIMBOBMICHOTI'O KOPITYCY BiTPOBOI €JIEKTPOYCTAHOBKHY, SIKa HA BiIMiHY Bi[l iCHYIOUMX MiIXO/iB, BpaXOBY€ CYKyITHUM
BILJIMB KOHCTPYKTMBHUX [1ADAMETPIB YCTAHOBKU Ta BITPDOBOTO HaBaHTAXKEHHSI HA T€OMETPUYHI XapaKTEePUCTUKY 30HU
IIO>KEXKI, 1110 [1aJ10 3MOT'y BCTAHOBUTH II€PEBUILEHHS BifiCTaHi 10 HANOiJbII BiijaJIeHOro Kpalo 30HU MOoKexXi Ha,
reoMeTPUYHOIO BUCOTOIO ONIOPH 10 56 % Ta MifBULIUTH JOCTOBIPHICTD OL[iHIOBaHHS HeGe3MeKy MOMUPEHHS
noxexi. 3. YI0CKOHasIeHO METOZ, OLIiHIOBaHHS HEOE3MEKU ITOIMPEHHS MTOXKEXI Bifl BITPOBOi €J1€KTPOYCTaHOBKY,
BigMiHHICTIO SIKOTO € BpaxyBaHHS (aKTUYHNX KOHCTPYKTUBHUX I1apaMeTpiB 06'eKTa, KiJIbKOCTI IOXKEXKHOI HaBaHTaru
Ta HANOIiIbII HECIIPUATINBUX YMOB PO3BUTKY I1OXKEXOHEOe3MeyHoi cuTyallii, 30Kpema aBapiliHuX clieHapiiB
«PYMHYBaHHSI — [IOXKEXKa» Ta «IIOXKEXKA — PyVHYBaHHSI», 10 JAJI0 3MOTY MiIBULIUTH TOYHICTb BU3HAYEHHSI 0€3MEeYHUX
IIPOTUIIOKEXXHUX BifICTaHE! 1151 BITPOBUX €JIEKTPOYCTAaHOBOK B YMOBAaX aBapiiHOro po3BUTKY Noxexi. 4. Habyna
[I0/1QJIBIIOrO PO3BUTKY METOJMKA €KCIIEPMMEHTAIbHOI'O BU3HAUEHHS [IapaMeTpiB TeIJIO0OMIHY Iifi 4ac noxexi y
BiIKPUTOMY NIPOCTOPI, 5IKa, HA BiAMiHY BiJ] iCHyI0UUX, IIependavae BUKOPUCTAHHS iMiTalliliHOro 3pa3ka 00'eKTa, 110
NiAa€eThCs BIVIMBY HAMOIIbII HECITPUSITIIMBAX YMOB PO3BUTKY [TOXKEXKOHEOE3MEYHOI CUTYALli.

2. The dissertation is devoted to solving a relevant scientific and technical problem in the field of fire safety -
revealing the patterns of the influence of wind power plant parameters on predicting the possibility of fire spread
from a given object to an adjacent one, as a scientific basis for improving the calculation method for determining
fire distances. The introduction formulates the idea of oothe work, justifies the relevance of the chosen topic,
formulates the goal, scientific tasks, object and subject of research. An imperfection is revealed in the existing
method for determining a safe fire distance between adjacent objects using the equation of radiant heat transfer
and the equation of non-stationary thermal conductivity, which does not take into account the possibility of an
emergency scenario accompanied by the destruction of the structure of the building, wind power plants,
according to the scenario "destruction-fire" or "fire-destruction”. The first section analyzes fires, statistical data on
their scale, which were accompanied by an emergency fall of a wind turbine with subsequent oil spillage and
ignition and the spread of fire to adjacent infrastructure facilities. The causes of fire-hazardous situations at wind
turbines are systematized. The second section investigates the theoretical foundations of modeling fuel



combustion processes on horizontal surfaces and investigates the associated heat and mass transfer phenomena.
Based on the generalization of known thermal radiation models (Modak, Heskestad, Mudan, Beyler, Dayan and
Tien), a system of mathematical dependencies is formulated that describe the processes of formation of fire
radiation energy for non-circular pools. The third section describes the methodology for conducting full-scale
experimental fire studies of the spread of fire from a wind turbine. The main requirements for measuring
equipment and the main components of studies used during fire tests are systematized. In the fourth section, the
processes of fire spread from a wind power plant are investigated using computational gas-hydrodynamics.
Research programs for the spread of fire from wind power plants for certain types with a capacity of 30 kW to 9.5
MW have been formed. The scientific novelty of the dissertation work lies in obtaining new scientifically
substantiated results, which together provide an improvement in the method of predicting the risk of fire spread
to adjacent objects from wind power plants, taking into account their design parameters and emergency scenarios,
while an experimental method for determining the parameters of fire zone formation and heat exchange using a
simulated sample of the object has been developed. 1. For the first time, a mathematical model for determining the
safe fire distance for wind power plants has been developed, which differs from existing ones by taking into
account the “destruction - fire” scenario and the influence of wind load on the spread of the fire thermal field,
which made it possible to establish the excess of the radius of the temperature zone for adjacent objects over 250 °
C over the radius of the oil spill by up to 45% at wind speeds of over 10 m/s and ensure increased accuracy in
determining safe fire distances for wind power facilities. 2. For the first time, the regularity of the formation of a
fire zone during an emergency fall and depressurization of the oil-containing housing of a wind power plant has
been established, which, unlike existing approaches, takes into account the combined influence of the design
parameters of the plant and wind load on the geometric characteristics of the fire zone, which made it possible to
establish an excess of the distance to the most distant edge of the fire zone over the geometric height of the
support by up to 56% and increase the reliability of assessing the risk of fire spread. 3. The method for assessing
the risk of fire spread from a wind power plant has been improved, the difference of which is the consideration of
the actual design parameters of the object, the amount of fire load and the most unfavorable conditions for the
development of a fire-hazardous situation, in particular the emergency scenarios "destruction - fire" and "fire -
destruction”, which made it possible to increase the accuracy of determining safe fire-prevention distances for
wind power plants in conditions of emergency fire development. 4. The methodology for experimentally
determining heat transfer parameters during a fire in an open space has been further developed, which, unlike
existing ones, involves the use of a simulated sample of an object exposed to the most unfavorable conditions for
the development of a fire-hazardous situation.
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Micue3HaxoaKeHHS: Bys.OHomnpienka, Yepkacu, YepKachKuii p-H., 18034, Ykpaina

dopma By1acHoCTI:

Cdepa ynpaBiriHHS: [lepkaBHa ciyx6a YKpaiHy 3 Ha3BUYANHUX CUTYALLii

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Hysansin OnekcaHgp MuxanaoBuy

2. Oleksandr M. Nuianzin

KBasigikamis: 1. 1. ., npodecop, 21.06.02
InenTudgikarop ORCID ID: 0000-0003-2527-6073

HoparkoBa iHpopmauist: https://www.scopus.com /authid /detail.uri?authorld=57195073506;
https://scholar.google.com.ua/citations?user=kl6Z-xYAAAAJ&hl=ua

IloBHe HaliMeHYBaHHSI IOPHUAUYHOI 0COOM: HauioHanbHMil yHIBEPCUTET UMBITILHOTO 3aXMCTy YKpaiHu
Kopg, 3a €IPIIOY: 08571363

Micue3HaxoaKeHHS: Bys1.OHonpienka, Uepkacu, YepkachKuii p-H., 18034, Ykpaina

dopma By1acHoCTI:

Cdepa ynpaBiiHHS: [lepkaBHa ciyx6a YKpaiHy 3 HAA3BUYANHUX CUTYALLiM

InenTudikarop ROR: He zacrocosyerscs

VIII. 3aKkJII04Hi BiZoMOCTi

BnacHe IlpizBume Im's I10-6aTbKOBI Orpomur FOpi#t AHaTOIHOBUY
rOJIOBH pajgu

BaacHe IlpizBuie Im's [10-6aTbKOBI Orpomur IOpi#t AHaTOMIHOBUY
rOJIOBYIOYOTO Ha 3aCiiaHHi

BigmoBizasibHU 32 MiATOTOBKY [Tamtox Bikrop BaneHTrHOBIY
00JIIKOBHX JJOKYMEHTIB

PeecTpartop IOpuenko TeTtsiHa AHatosiiBHA



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




