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1. BoockoHasieHHsI TeXHOJIOTI] “IifapoBoro” rnoxexxoracinis B pesepByapax 3 HAaQTONPOLyKTaMu

2. Improvement of the Subsurface Extinguishing Technology in Tanks with Petroleum Products

Pedepar:

1. Incepranifina po60Ta IPUCBIYEHA PO3BSI3aHHIO AKTyaJIbHOI HAYKOBO-TEXHIYHOI 3371a4i — BIIOCKOHAJIEHHIO
TEXHOJIOTII “NifiapoBoro” NoxkexXoraciHHg B pe3epByapax 3 Hadpronpoaykramu. [1if yac BUKOHaHHS AucepTaliiiHOi
po6OTH OYIM BUKOPUCTAHI: KOMIIJIEKCHUI MEeTOJ, JOCHiIKeHb, SKUI BKJII0YaB aHali3 i y3arajbHeHHs! HAQyKOBO-
TEXHIYHUX JOCSITHEHb 3 IUTaHb PO3POOJIEHHS i 32aCTOCYBaHHS BOJIONIIHHMX BOTHETaCHUX PEYOBUH; IPaBiMETpUYHUI
METOJI, 1J1 NOCJIiIKEeHHS BIUIMBY iHTiOITOPIB KOPO3ii Ha KOPO3iliHy aKTHMBHICTh POOOYMX PO3YMHIB MiIHOYTBOPIOBAUIB;
(pizuko-ximMiuHi METOAY — TEPMOAMHAMIYHUI, METO/; OOPOOKU CTATUCTUYHUX TAHUX; METOIY MAaTEMAaTUYHOTO
MOJIEJIIOBAHHS [IJ1s1 TEOPETUYHOI OLIHKY ITapaMEeTPiB PyXy 3aTOIUIEHUX CTPYMEHIB IiHM HU3bKOi KPATHOCTI B
pesepByapi i3 HAQTONPOLYKTOM, SIKi 6yAyTb ONTUMAJILBHAUMU 17151 TPAHCIIOPTYBAaHHS IIiHU KPi3b LIap NaJbHOTO HA
fioro nosepxHio. HaykoBa HOBU3HA OJJ€P>KaHMX PE3YyJIbTATIB MOJISITae Y PO3KPUTTI 0COOIMBOCTEN TaCiHHS

pesepByapiB 3 HAPTONPOAYKTAMU i3 3aCTOCYBaHHSIM Psifly IIHOYTBOPIOBaYiB “Hifmaposum” criocodbom. Briepuie



€KCIIEPMMEHTAJIBHO BCTAHOBJIEHO HOPMATUBHI iHTEHCUBHOCTI IOJABaHHSI POOOYMX PO34MHIB Py IIIHOYTBOPIOBAYiB
3araJIbHOTO i CIeLiaJIbHOTO IIpU3HAYEeHHS BiTUM3HSHOIO BUPDOOHUIITBA [J1s1 FACIiHHS TOPiHHS 6€H3UHY Ta JU3eJIbHOTO
najuBa “migmapoBum” clloco6oM. Briepiue 3moe1boBaHO apaMeTpy PyXy 3aTOIJIEHOTO HEBIILHOTO IIIHHOTO
CTPYMEHSI B CEPEIOBUILi MOTOPHOTO NAJIMBA, SIKi aIeKBaTHO OMKUCYIOTh peasbHi ¢i3nyHi npouecu. Bnepe
BCTAHOBJIEHO BILJIMB iHTi6iTOPiB KOPO3ii azKinimMifo30iHy Ta ankiniMigososiny M Ha KOPO3iliHy aKTUBHICTb PO60OYMX
PO34YMHIB IIHOYTBOPIOBAYiB 3arajbHOTO Ta CIELiaJbHOrO IPU3HAYEHHS. Briepie 3a pe3ysbraramy BU3HAYEHHS
TaKMX [1I0Ka3HUKIB SIKOCTI 1a/IUBa LIeTAaHOBUH iHJI€KC, TYyCTUHA, TEMIIEpaTypa CIanaxy, a TaKoX QpakuiliHuil ckia,
BCTaHOBJIEHO, IO AU3€JIbHE MAJIMBO, SIKE MiIJaBajiocs TaCiHHIO i3 3aCTOCYBaHHSIM ILIIBKOYTBOPIOBAJILHUX
IiHOYTBOPIOBAYiB, MOXKe OYTH NMPUIATHUM JIO BUKOPUCTAHHS 3a ITpu3HauYeHHsIM. OOIPyHTOBAHO 3MiHM Ta
IIOITIOBHEHHY [I0 BiTYN3HSIHMX HOPMATUBHUX JOKYMEHTIB, 10 CTOCYIOTbCS HOPMATUBHUX iIHTEHCUBHOCTEN

[IOJIaBaHHs1 POOOUYMX PO34YMHIB [iIHOYTBOPIOBAUIB.

2. The dissertation offers a solution to an urgent scientific and technical task — an improvement of the subsurface
fire extinguishing technology in tanks with petroleum products. The following research methods were used in the
dissertation: a combination of analysis and generalization of technological advances in development and usage of
foam fire extinguishers; gravimetrical method to analyze the influence of corrosion inhibitors on corrosive
properties of foam concentrate solutions; one of physicochemical methods - thermodynamic method; statistical
data analysis; methods of mathematical modeling for the purpose of theoretical estimation of the movement
parameters of submerged low expansion foam jets in a tank with motor fuel that would be optimal for transporting
foam through the fuel layer to its surface. The scientific novelty of obtained results consists in detailed analysis
and description of particularities of the subsurface fire fighting of fires in tanks with oil and petroleum products
with the help of foam agents. For the first time regulatory values of the general and special-purpose domestic foam
concentrates’ application rate used for subsurface fire fighting of oil and petroleum were experimentally
determined. Also, a simulation of the movement of a submerged non-free foam jet in a petroleum products
medium was developed. Moreover, this simulation adequately describes the real physical processes that occur
during the fire fighting process. The influence of corrosion inhibitors alkilimidazoline and alkilimidazoline M on
corrosive properties of general and special-purpose foam concentrate solutions were presented for the first time.
This work has also proved that diesel fuel that was left after fire fighting process with film-forming foam
concentrate-based foam, can still be used as intended. This conclusion was made based on analysis of the
following quality characteristics of the fuel: cetane index, density, flash point, and fractional composition. The
dissertation provides grounds for changes in existing domestic regulatory documents related to application rate
requirements for the foam solutions.
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