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2. Development of scientific principles for fire protection of electric road vehicles (electric vehicles)

Pedepar:

1. Incepraiis npucBsYeHa po3B’si3aHHIO aKTyaJlbHOI HAyKOBO-TIPUKJIaHOI Tpo6sieMu y cepi MOKEXKHOI 6e3neKn —
PO3KPUTTI 3aKOHOMIPHOCTE!N AMHAMIKY TEPMOAECTPYKTUBHUX IIPOLIECIB Y CUIIOBUX aKyMYJISITOPHUX O6aTapesix B
3aJIEXKHOCTI Bifl iX TEXHIUHMX XapaKTEPUCTUK, KOHCTPYKTUBHUX Ta €KCILIyaTallilHAX IapaMeTpiB, K HayKOBe
HigrpyHTs 3a6e3neyeHHs IPOTUIIOXKEKHOTO 3aXUCTY €J1eKTPOMOGiniB. OGIPyHTOBAHO Ta pO3p06IEHO HAYKOBO-
METOJIMYHUH anapart, sIKuil 00'eJHye METOIMKY [TPOBELI€HHS HATYPHUX [OCJIIKeHb Ta OO pYHTOBaHi Kputepii, ski
XapaKTepu3yloTb YMOBY BUHUKHEHHS FOPiHHS, 110 403BOJIsIE BUBHAYATH 6€3I1€KOBI YaCOBi YMOBU [10 BUHMKHEHHS
TOPiHHS CUJIOBUX aKyMYJISTOPHUX O6aTapel eJeKTpoMoOiiB, B eHepreTMYHOMY JianasoHi Big 30 kBr-rog no 100
KBT'rOJ] 3 KaTOAHUMU MaTepiasamu JiTil-HiKeJb-K0baJIbT-aIIOMiHIl OKCHU], JITili-HiKeIb-MaHTraH-KOOaJIbT OKCHU,

qitin-depym-docdart npu zii TenaoBoro noToky ryctuHoo Bif 10 kBt/m2 1o 200 kBt /M2 1151 IxKkepet Tera K 3



BiIKDUTHUM IOJIyM'sIM, TaK i 6€3 HbOTO, 10 Ja€ MiArpyHTs: GOPMyBaTU METO0JIOTiI0 IIPOTHO3YBAHHSI TIOKEXKHOI

6e3rneKu eJIeKTPOMOOiTiB.

2. The dissertation addresses a pressing scientific and applied problem in the field of fire safety—namely, the
investigation of the patterns governing the dynamics of thermodestructive processes in high-power battery
systems, depending on their technical specifications, design features, and operational parameters, as a scientific
foundation for ensuring the fire protection of electric vehicles. A scientific and methodological framework has
been substantiated and developed, integrating procedures for full-scale experimental studies and justified criteria
that characterize the conditions under which ignition occurs. This enables the determination of time-related
safety parameters prior to the onset of combustion in high-power batteries used in electric vehicles, within the
energy range of 30 kWh to 100 kWh. The study focuses on battery systems utilizing cathode materials such as
lithium nickel cobalt aluminum oxide (NCA), lithium nickel manganese cobalt oxide (NMC), and lithium iron
phosphate (LFP), subjected to thermal fluxes ranging from 10 kW /m? to 200 kW /m?, both from open flame and
flameless heat sources. These findings provide the basis for developing a predictive methodology for the fire safety
of electric vehicles.
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00JIiIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBuuk Bigzainy YKpIHTEI mo €
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