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Pedepar:

1. Incepraniiina po60Ta IPUCBIY€HA BUPIIIEHHIO BAKJIMBOIO HAYKOBOIIPAKTUYHOTI'O 3aBJJaHHS B rajy3i LMBiIbHO]
Oe3neKy, a came, MiBUIIEHHIO e(PEeKTUBHOCTI pearyBaHHs Ha Ha/I3BMYaliHi CUTYallii TEXHOT€HHOTO XapaKTepy
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II0OKa3aHO 3B'SI30K pOOOTH 3 HAYKOBUMHU Iporpamamu. HaBenieHo maHi mpo ocodrucTuil BHECOK 30,00yBaya, arpobariiio
poboTtu Ta ny6aikauii. ¥ nepumomy posnini CTAH BE3ITEKY B PE3EPBYAPHUX ITAPKAX TA METOJIU
3ATTOBITAHHS TTOLIMPEHHIO HAIBBUYAMHOI CUTYALII npoBeneno ananis JIiTepaTypHUX IKEpel, B
pe3yJIbTaTi SIKOr0 BU3HAUEHO, 1[0 OCHOBHUM MiclieM 30epiraHHs Had Ty i HaQTONPOAYKTIB € pe3epByapHi MapKu.

s 36epiranHs HadpTU i HAQTONPOAYKTIB BUKOPHUCTOBYIOTHCS IIEPEBAXXHO Ha3eMHI pe3epByapH, a caMe,



BEPTUKAJIbHI cTasieBi pesepByapu. Y npyromy posaini MOJEJIb HAT'PIBY PESEPBYAPA T11J1 TEITJIOBMM BITJIMBOM
TMOXEXKI CYCIIHBOTI'O PESEPBYAPA nocmniKy€eTbCsl TEMJIOBUI BILIUB II0KEXK] B BEPTUKAJILHOMY CTaJIEBOMY
pesepByapi 3 HaQTONPOAYKTOM Ha aHAJIOTIYHUI CyCinHii pe3epByap. OOrpyHTOBaHO NPUIYIIEHHS i 100Y0BaHO
MOJeJIb HarpiBy CTiHKM pe3epByapa 3 HAQTONPOLYKTOM IIiJl TEMJIOBUM BILJIMBOM IIOXKEXI B CYCiTHPOMY pe3epByapi.
Mogesnp BpaxoBye IPOMEHEBUII TETITIOOOMIH 30BHIIIHBOI IOBEPXHI CTIiHKM pe3epByapa 3 (pakesioM Ta HaBKOJIUIIHIM
cepeloBUlIleM, BHYTPIIIHbOI IOBEPXHi CTIHKY 3 BHYTPIIIHIM IIPOCTOPOM; KOHBEKLilTHMI TENJI000MiH 3
HaBKOJIMIIHIM IIOBITPSM i [IapOIOBITPSIHOIO CYMIIIIIIO B Fa30BOMY IIPOCTOPi pe3epByapa. Y TpETbOMY PO31isi
MOJEJIb OXOJIOJPKEHHS PESEPBYAPA B YMOBAX ITOXXEXKI no6y1oBaHO MOZ€/Ib OXOJIOIKEHHS pe3epByapa
BOJZIOI0 B YMOBAaX IIOK€Xi, @ TAKOXK IPOBEIEHO eKCIIepUMEHTAaJIbHY I1epeBipky mozeti. [I06ynoBaHO piBHSHHS
CyCiIHbOMY pe3epByapi. PiBHSIHHS BpaxoBye IPOMEHEBUI TEMJIOO0MIH CTiHKHU 3 (pakesioM, HAaBKOJIUIIHIM
cepenoBUIIeM i BHYTPIIIHIM IIPOCTOPOM pe3epByapa; KOHBEKLiMHMI TerJI000MiH 3 BOGHOIO IIJIiBKOIO i
TapoTOBITPSHOIO CYMIIIIIIO B ra30BOMY MPOCTOPi pe3epByapa. Y ueTBepTomy posaini PEKOMEH/IALIIT IIIO10
MIABUILIEHHS EQEKTUBHOCTI JIOKAJI3ALII ITOKEXKI B PESEPBYAPI 3 HAQTOITPOJIYKTOM PO3IrIgHyTO
BapiaHTU BIIPOBA/IKEHHS PO3PO6JIEHUX B pOOOTi Mogesielt i anroputmis. [106y10BaHO aITOPUTM BU3HAYEHHS
ONTMMAaJIbHOI iIHTEHCUBHOCTI 10/1a4i BOJAM Ha OXOJIOJKEHHS CTiHKU pe3epByapa. B 0CHOBI HaBeIEHOTO aJITOPUTMY
JIEXKUTb METOJ, AUXOTOMII. 3a KOXKHY iTepallilo aJrOpUTMY IIMPUHA [1ialla30HY, B IKOMY MICTUTLCS OIITUMAJIBHE
3HAYEHHS IHTEHCHMBHOCTI 10J1a4i BOAM, 3MEHIIYETLCS B 2 pa3yu. HaykoBa HOBU3HA OTPMMAaHUX PE3YJIbTATIB. 1.
Briepiue rocrtasiieHO i po3B’13aHO 334,24y OIITUMAJIbHOTO BUGOPY CUJI Ta 32CO0iB /1J1s 110Aadi BOLU OJ1s1
OXOJIOIPKEHHS CTIHOK i ITOKPiBJIi pe3epByapa, CyCiAHbOTO 3 TUM, 1I0 TOPUTE. [Ipu IbOMY KpUTEpPieM ONTHMI3allii €
MiHIMyM BUTpAT BOAU ab0 MiHIMYM 3aJ1isIHOro0 0CO60BOr0O CKJIaLy, a0 aBTOLIMCTEPH, 8 OOMEXKEHHSIM —
OXOJIOJIKEHHS CTiHKY Ta MOKPiBJi pe3epByapa 10 6€3MeyHoi TeEMIIEPATypu. 2. YIOCKOHAJIEHO MOJ€J1b OX0JIOAKEHHS
CTiHOK i IOKPiBJIi pe3epByapa BOJOI0 B YMOBax ITIOKEXi B CYCiIHBOMY pe3epByapi. Mozesnp cripaeThes Ha PiBHSIHHA
TEIJIOBOTO 6ajlaHCy /Jisl CTiHKY abo NOKPIiBJIi i piBHSIHHS TEIJIOBOro 6ajaHCy BOAHOI IIiBKY, 1O CTiKa€ I10 Hill.
Mogpenb 103B0JIsI€e BU3HAUYUTH PO3IOAiJ TEMIIEPATYP IO CTiHLi ab0 MOKPiBii Ta o BoAHiM miisLi. 8 3. Habyia
[IOAAJIBLIIOTO PO3BUTKY MOZEJIb TEIJIOBOTO BIUIMBY IIOKEXi B pe3epByapi 3 HAahQTONPOLyKTaMu Ha CyCiiHi
pesepByapu. [TobyoBaHa MoJies1b BpaXxOBYe TEIJI000MiH pe3epByapa, 10 HarpiBaeThCsl, BUIIPOMIHIOBAaHHSM 3
(axkesioM, HaBKOJIMIIHIM CEPEJOBUIIEM i BHYTPIIIHIM IPOCTOPOM pe3epByapa, a TaKOK KOHBEKLIMHUN TEIJI000MiH
3 HAaBKOJIMIIHIM MOBITPSIM i NaPONOBITPSIHOIO CyMIllIIIIO B Ta30BOMY IIPOCTOPi pe3epByapa. Oco6aUBICTIO Mogeri €
BpaxyBaHHS Haxuiy ¢akesa BiTpoMm. [IpakTryHe 3HaUYEHHS OTPMMAaHUX Pe3yJIbTaTIB [10JIsIrae B po3pooLii Monesne i
aJITOPUTMIB, SIKi € OCHOBOIO [IJISI CUCTEMU MiATPUMKU IPUNHSTTS pillleHHsI KEPiBHUKOM raciHHS noxexi. Po3pobeHi
MoOJeJIi i aITOPUTMU MOXKYTb OYTH BUKOPHMCTAHI SIK Ha €Talli IPOEKTYBaHHS pe3epByapHUX NapKiB, TaK i 1J1 OL[iHKU
IIO>KEe>KHOI Hebe3IeKu BKe iCHYI09MX 00’eKTiB, a TAKOXK B OIIEPAaTUBHOMY PeXUMI Iif, yac JikBimauii Hacinkis
HaJI3BUYaMHOI CHATYyallil.

2. The dissertation is devoted to the solution of an important scientific and practical task in the field of civil safety,
namely, increasing the efficiency of responding to emergencies of a man-made nature as a result of a fire at an oil
storage facility through the optimal selection of forces and means for cooling nearby tanks. The introduction
provides a general description of the dissertation work. The relevance of the dissertation topic is substantiated,
the purpose of the work and the main tasks of the research are formulated, the connection of the work with
scientific programs is shown. The data on the personal contribution of the acquirer, approval of the work and
publications are given. In the first chapter, SAFETY IN OIL TANK STORAGES AND METHODS OF PREVENTING
THE SPREAD OF AN EMERGENCY SITUATION, an analysis of literary sources was carried out, as a result of which
it was determined that the main place of storage of oil and oil products is tank farms. Above-ground tanks, namely,
vertical steel tanks, are mainly used to store oil and oil products. Economic considerations and technological
necessity lead to the enlargement of tanks and their compact placement. This, in turn, has a negative impact on
the safety of tank farms. Emergency situations in tank farms have a domino effect, when one accident becomes the
basis for other accidents. In the conditions of full-scale Russian aggression against Ukraine, tank farms have
become one of the targets of attacks on energy infrastructure. They came under the attack of artillery, cruise and



ballistic missiles, unmanned aerial vehicles. Damage to tanks and other technological equipment usually resulted in
a fire. As a result, fires became the main type of emergencies that occurred in tank farms. The primary task of
operational and rescue units is the localization of an emergency situation, which is achieved by cooling the
burning tank and neighboring tanks. At the same time, it is important to determine the necessary amount of forces
and means for supplying water to cool the tanks. An insufficient amount of forces and means or their inefficient
use can lead to an explosion or ignition of nearby tanks. In the second chapter, MODEL OF TANK HEATING
UNDER THE THERMAL INFLUENCE OF A FIRE IN AN ADJACENT TANK, the assumption is substantiated and a
model of the heating of the wall of the oil product tank under the thermal influence of a fire in the adjacent tank is
built. The model takes into account the radiant heat exchange of the outer surface of the tank wall with the torch
and the environment, the inner surface of the wall with the inner space; convection heat exchange with the
surrounding air and steam-air mixture in the gas space of the tank. The model can be used to predict the
consequences of an emergency situation caused by a fire of a flammable liquid in a vertical steel tank. In the third
chapter, MODEL OF TANK COOLING UNDER FIRE CONDITIONS, a model of cooling the tank with water under
fire conditions was built, and an experimental verification of the model was carried out. The heat balance equation
for the wall of a tank with an oil product when it is cooled by water in the event of a fire in a nearby tank is
constructed. The equation takes into account the radiant heat exchange of the wall with the torch, the
environment and the internal space of the tank; convection heat exchange with a water film and steam-air mixture
in the gas space of the tank. It is shown that the water flowing down the wall is the main factor in its cooling.In the
fourth chapter, RECOMMENDATIONS FOR IMPROVING THE EFFICIENCY OF FIRE LOCALIZATION IN AN OIL
TANK, variants of the implementation of the models and algorithms developed in the work are considered. An
algorithm for determining the optimal intensity of water supply for cooling the tank wall has been developed. The
above algorithm is based on the dichotomy method. For each iteration of the algorithm, the width of the range,
which contains the optimal value of the intensity of water supply, decreases by a factor of 2. 1. For the first time,
the problem of optimal selection of forces and means for supplying water for cooling the walls and roof of the tank
adjacent to the one that is burning was set and solved. At the same time, the optimization criterion is the minimum
water consumption or the minimum personnel involved, or tank trucks, and the limitation is the cooling of the wall
and roof of the tank to a safe temperature. 2. The model of cooling the walls and roof of the tank with water in
conditions of fire in the neighboring tank has been improved. The model is based on the heat balance equation for
the wall or roof and the heat balance equation of the water film flowing over it.
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