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Pedepar:

1. Y puceprauiiiziilt po60Ti BUpilIEHO aKTyaJlbHY HAyKOBO-TIPAKTUYHY 33/1a4y Y rajysi oKexKHOi 6e31eKu —
PO3p06JIEHO CUCTEMY MiJIaPOBOTO [OXKEXXOTACiHHS 1J1 CTaJIeBUX BEPTUKAJIbHUX PE3€PBYapiB i3 30epiraHHsIM
HaTONPOAYKTIB (O€H3MH, AU3EJIbHE NAJIbHE) 32 OTIOMOT0I0 KOMIIPECiiHOI MiHU. Pe3ynbTaTi JOCIiIKeHb MOXKYTb
OyTy BUKOPHUCTaHI Iif 4ac eKcITyaTalii cTallioHapHUX CUCTEM IIiJIIapOBOTO [1iIHHOTO I10KeKOTaCiHHS Y
pesepByapax i3 HapTonponykramu (6eH31H, Au3esibHe najnpHe). MogemntoBaHHs B SolidWorks Flow Simulations

IoKasaso, mo MiHa KpartHicTio 10 3a6e3nedye MBUAMNN BUXif, Ha MOBEPXHIO ropiHHs (310-410 ¢) nOpPiBHSIHO 3 MiHOIO



KpaTHicTio 5 (482-598 ), cKkopouyi04M 4ac raciHHs 10 5-7 XBWINH 1pu TUCKY 3-4 MIIa. Briepiie o6IpyHTOBaHO Ta
€KCIIePUMEHTAJIbHO MiATBEPIYKEHO Ha MAaKETHUX ITOXKEXaXXK MOKJIUBICTb BUKOPUCTAHHS KOMIIPECINHOI MiHU 117151
nigmaposoro racinHg PBC 3 nasbHUM 3 BUKOPUCTaHHSM [IIHOYTBOPIOBAYiB 3arajbHOrO IIpM3Ha4YeHHs. Briepie
OOI'PYHTOBAaHO HEOOXiTHNI Pe3epBHUI 00’'eM pe3epByapa He MeHIle 13% BHACIIILOK pO3MMUPEHHS NaJIbHOTO N1pU
HarpiBaHHI I1if yac nmoXkexi. Briepiie BU3HayeHa iHTEHCUBHICTb NIOAABaHHSA KOMIIPECIMHOI IiHY MiAapoOBUM
crioco6om He MeHule 0,08-0,09 51/cxm2. YIoCKOHaZIEHO MaTeMaTUYHY MOJieJlb, I00yI0BaHy B IIPOTPaMHOMY
cepenosuii SolidWorks Flow Simulations, npouecy rnogaBaHHs KOMIIPECiMHO] IIiHU pi3HOi KPATHOCTI MIJIIXOM
BU3HA4YEHHA ii [TIOBEAiHKU: IPOrpiBaHHS CTIHOK pe3epByapy, 3MiHM TeMIIepAaTypy Ha IIOBEPXHi FOPiHHA, IPOrPiBaHHA
OeH3MHYy Ha BUCOTi pe3epByapa, iHTEHCUBHICTb I0JlaBaHHsI MiHU. [lofanbuioro po3BUTKY HaOy/Iu TEOPETUYHi Ta
IIPaKTHUYHi OCHOBY TraCiHHS pe3epByapiB MiJlIapoOBUM CIIOCOO0M, a Came KOMIIPECIIHOIO MiHOI0 Ta BCTAHOBJIEHO
3JIEXKHICTDb TaCiHHS NOXEXi pe3epByapa BiJl KpaTHOCTI MiHM Ta TUCKY NOJaBaHHs. [Togansuoro po3BUTKy Habysa
BUIIPOOYBaJIbHA YCTAHOBKA iMiTallii rOpiHHS pe3epByapa [j1sl LOCiIKeHHs raCiHHS MiiapoBUM CIIOCOO0OM 17151
Pi3HMX BOTHEracHUxX pedyoBruH. HagaHno pekomenpanii nigposginam JJCHC Ykpainu mon0 3aCTOCYyBaHHS CUCTEMU
IiAapoBOro NokeKoracinHg pesepsyapis 3 JI3P. TlomaHo 3asBKy Ha iep>KaBHY peecTpallilo BUHaxony «Crocib

IiAIapOBOro raciHHg MOXEX y pe3epByapax 3 HaTOMPOAYKTaMU KOMIIPECIMHOIO MTiHOW0Y.

2. The dissertation addresses a pressing scientific and practical issue in the field of fire safety by developing a sub-
layer fire suppression system for vertical steel tanks used for storing petroleum products (gasoline, diesel fuel)
using compressed air foam (CAF). The research results can be applied to the operation of stationary sub-layer foam
fire suppression systems in petroleum product tanks (gasoline, diesel fuel). Modeling in SolidWorks Flow
Simulations showed that foam with an expansion ratio of 10 achieves faster surface coverage (310-410 seconds)
compared to foam with an expansion ratio of 5 (482-598 seconds), reducing extinguishing time to 5-7 minutes at a
pressure of 3-4 MPa. For the first time, the feasibility of using CAF for sub-layer suppression in vertical steel tanks
with fuel, using general-purpose foam concentrates, was substantiated and experimentally validated in model fire
scenarios. The necessity of a minimum 13% reserve tank volume due to fuel expansion during heating in a fire was
also established for the first time. The minimum CAF delivery rate for sub-layer suppression was determined to be
0.08-0.09 L/s'm?. A mathematical model built in SolidWorks Flow Simulations was refined to describe the
behavior of CAF with varying expansion ratios, including tank wall heating, changes in fire surface temperature,
fuel heating throughout the tank height, and foam delivery intensity. Theoretical and practical foundations of sub-
layer tank fire suppression using CAF were further developed, establishing the relationship between fire
suppression effectiveness, foam expansion ratio, and delivery pressure. The test setup for simulating tank fires and
studying sub-layer suppression with various firefighting agents was also improved. Recommendations were
provided to State Emergency Service of Ukraine units regarding the application of sub-layer tank fire suppression
systems for flammable liquids. A patent application was submitted for the invention «Method of Sub-Layer Fire
Suppression in Petroleum Product Tanks Using Compressed Air Foam.»
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