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1. PO3BUTOK HAyKOBUX OCHOB 326€e3I1e4eHHs ITOKeXOBUOYX00e3eKu CUCcTeM 36epiranHs BOJHIO Ha

aBTOTPAHCIIOPTHUX 3aC00aX

2. Development of scientific bases of explosion and fire safety of hydrogen storage systems on vehicles

Pedepar:

1. B po6ori nokasaHo, o BUHMKHeHH: [IBH cuTyauiii npyu BUKOPHCTaHHI BOAHIO Ha aBTOTPAHCIIOPTHUX 3aC006ax
00yYMOBJIEHO MEXaHIYHMMMU Ta TEPMIYHNMHU 30BHILIHIMY BIJIMBaMH, 110 AiloTh Ha [IBH cucTtem 36epiraHHs BOAHIO i
AT3 B ginomy. OTprMaHO MaTeMaTU4YHi MOJEJI, IO ONIMCYIOTh CTaH BOAHIO B C3B i 103BOJISI0Th BUBHAYUTU TUCK Y
cHcCTeMi Ta yac 1o ix pyliHyBaHHsI IpY BILJIMBI Ha HUX 30BHILIHIX IpkepeJ Tersa. Ha ocHOBI OTpUMaHUX y pO6OTi
MaTeMaTU4YHUX MOJeJIEN BU3HAYEHO MMOBIPHICHI OLiHKM pylHyBaHHs C3B Tpbox Tumis. [IokazaHo, 10 HaMEHIIY
IIMOBIpHICTb PyIIHyBaHHSI Mae cUCTeMa 36epiraHHs B pifkomy BUIJIsAI (6€3 ypaxyBaHHSI MOXIIMBOI fedopmariii).
ExcrniepuMeHTaIbHUM LIJIIXOM ITI0Ka3aHO, 10 3aIIPOIIOHOBAHI MaTEMaTUYHi MOJIEJIi ONIUCYIOTh CTaH BOLHIO B
cucTeMax Moro 36epiraHHs 3 NOXUOKoI0, sKka He nepesuilye 10%, a moxmubka po36i’KHOCTI 3a YaCOM PYHHYBaHHS

cucTteM 30epiraHHs BOJHIO (BUHUKHEHHSI II0KEXX0BUOYXOHEOe3MeYHNX cUTyallii) He nepesuiye 20%.



2. It is shown that the occurrence of fire and explosion hazards while using hydrogen on vehicles is due to
mechanical and thermal external influences that affect both fire and explosion safety of hydrogen storage systems
and vehicles safety as a whole. These mathematical models describe the state of hydrogen in storage system and
define the system pressure and time of destruction when exposed to external heat sources. On the basis of
obtained mathematical models three types of probabilistic assessment of destruction are defined. It is shown that
the least probability of destruction has a system of storage in liquid form (excluding the possible deformation).
Experimentally it is shown that proposed mathematical model describe the state of hydrogen in its storage
systems with an error not more than 10%, and the error of the difference in destruction time of hydrogen storage
system (fire and explosion probability is not more than 20%).
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