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2. Improvement of the systems of fire safety of the facilities for biodiesel fuel manufacture and application

Pedepar:

1. Incepraliiio MprcBs9eHO BUPIIEHHIO aKTyaJIbHOI HAyKOBO-TEXHIUHOI 33/1a4i I[0/10 PO3KPUTTS OCOOGINBOCTEN
BILJIMBY YMHHMKIB Ha [1OXXeXXOHeHe6e31eyHicTh 6ion3enbHoro nanusa (Hapasni — BJIIT) Ta itoro 6iHapHuX cyMirieii 3
Ha(pTOBUM [IM3€JIbHMM NaJMBOM (Hagadi — JIIT), napameTpu NpoLeciB rOpiHHS, IPOLEeCH MOro IPUIMHEHHS Y pasi
3aCTOCYBaHHS BOTHETACHUX PEYOBUH (Hagaili — BP) ik HayKOBOro miArpyHTS yAOCKOHAJTIEHHS CUCTEM 3a0€3eYeHHs
noxexxHoi 6e3nexu (Hagaii — CI1B) 06'exTiB BUpOOHUIITBA Ta 3aCTOCYBAHHS TaKOTO aJlbTE€PHATUBHOTO 6ionasusa.
CraTucTuKa noxex B YKpaiHi CBiluUThb PO Te, 110 B JepsKaBi cepel po3MaiTTs 00’€KTiB BUHUKHEHHS MTOKEX, a
TaKOX [IPUYMH Ta YMOB iX BUHUKHEHHS] BarOMe MicClle [10CiJa€ CErMEHT MOXKEX, SIKi CYIIPOBOJKYIOTbCS HAIBHICTIO
Ta 6e3rnocepeHiM rOPiHHAM JIETKO3aIMUCTUX Ta FOPIOYMX PiflvH, [0 SIKUX HaJIeKaTb SIK IPOAYKLis IepepobIsSHHS

HaTH, TaK i TPOAYKIIisl OJIIITHO->)KUPOBOI IPOMUCIIOBOCTI, B TOMY YMCJIi 1 a/IbTepHATUBHI BUJIY PiIKOTrO IIAJIMBA, IO



sikoro HasekuTsb i BJTT. [Ifopoky B 11bOMY cerMeHTi B YKpaiHi BUHMKae 6J113bKO 1,5 THC. TOKeXK, MaTepiabHi 36UTKU
Bif sxux csaraiotb 500-600 MJH. TpH. AHaIi3 HallioHAJIbHOI HOPMATUBHOI 6231 y cdepi 0>Ke>KHOI 6e3reKy BKasye Ha
HEJIOCKOHAJIICTh MiJXO0iB 11010 OLiHIOBaHHS PiBHS IIOXKE>KOHEOe3eKy 00’eKTiB BUPOOHMIITBA Ta 3aCTOCYBaHHS
BJIT1, a Takox #oro 6inapHux cymimeii 3 JII1. TIpy oMy, HE BpaXOBYIOTbCS OCOOIMBOCTI IT0KEKOHEOE3IEYHOCTI
TaKoro IajuBa, NapaMeTpu NPOLECIB Oro rOpiHHA Ta NPUIMHEHHA FOPIHHA Y pasi B3aeMofii 3 BP, mo Mmoxe
IIPU3BOJUTH [0 IOMUJIKOBUX YIIPaBJIiHChKUX PillleHb Ta HETAaTUBHO BilOOPa3UTUCh Y CTATUCTULL] MOXKEXK.
BifnoBigHO METOI0 JOCiIKEHb AUCePTaLiliHO] pOOOTU € PO3KPUTTSI OCOOIMBOCTEN BILJIMBY YAHHMKIB Ha
noxxesxoHeHebesneyHicts BT i ioro 6iHapHux cymimteit 3 JI1, mapameTpu IpoLeciB ropiHHS, IPOLeCH HOro
IIpUIIMHEHHS y pasi 3acTocyBaHHs BP, a Takox Ha edpextrBHicTb CIIB 06'€KTiB BUPDOOHUIITBA Ta 3aCTOCYBAHHS
3a3HavyeHUX BUJiB nanuBa. O6'€KTOM [OCIiIPKEeHb € noxkesxxoHebesneunicts BT Ta itoro 6iHapHuUx cymimeit 3 JT1,
IIPOLIECU TOPiHHS i poL,ecy HOro NPUNKUHEHHS i3 3acTocyBaHHAM BP, a Takoxx CIIB 06'eKTiB BUPDOOHUIITBA Ta
3aCTOCYBaHHS 3a3HaY€HUX BUIiB IaJKBa. BcTaHOBIIEHO, IO /1711 TUIIOBOTO 06’ekTa BupobHunTsa BT, i3
BpaxyBaHHSIM BUMOT BiTUM3HSIHOI HOPMaTHUBHOI 623U, piBeHb [10XEXXOHEOe3IeKU € HeNPUIHATHUM, a Horo CI1b
noTpebye yIOCKOHAJIEHHS. Bu3HaueHO OCHOBHI [TOKa3HUKHU NOXKe>koHe6e3nevyHocTi BT Ta BIIUMB CHiBBiAHOLIEHHS
komMnoHeHTiB BT y 6iHapHux cymimax 3 IIT Ha 11i MOKa3HMKY, & TAKOXK HA IIapaMeTpy IIPOLECIB iX TOpiHHS.
BcraHoBsseHo, mo BJII € MeHIl noskeskoHebe3neyHuM y TopiBHSIHHSA 3 [I1, ajie 0coB6IMBICTIO NpoLecy Ooro ropiHHs
€ HasIBHICTb O3HAK, XapaKTE€PHUX [JIS [IPOLIECiB HarpiBaHHS i FOPiHHS >KUPiB POCIMHHOTO Ta TBAPUHHOTO
[IOXOJI)KE€HHsI. BusiBieHO Haiibinbm edexrusHi BP, npunaThi a5 racinag BT ta fioro 6iHapHux cymimein 3 JT1.
O6rpyHTOBaHO apaMeTpu I0JlaBaHHs TEXHIYHNMU 3aC006aMU NOXKeXXoraciHHs pisHux BULiB BP y pasi racinus
noxex i3 HasBHicTio BJITT Ta ftoro 6iHapHuX cymimeit 3 II1, a Takox po3po6JieHO IIPONO3ULii 040 MiABUILEHHS
edexruHOCTi CIIb 06’eKTiB BUPOOHUIITBA Ta 3aCTOCYBaHHS TaKUX BUJIiB 1alUBa. YAOCKOHAIEHO MeTo, ['peTenepa
IOZ0 OLIIHIOBaHHS PiBHS MOKeKoHebe3neku 06’eKTiB i3 HasBHicTIO BIII1, 1m0 103BOJIsIE 32 YMOBY IIPaBUIIBHOTO
BHUOOpPY BUIY Ta [lapaMeTpiB [10iaBaHHs BP aBTOMaTUYHOIO CUCTEMOIO MoKeskoraciHHg (Hagasi — ACIITY) 3Hu3nTH ix
IIO>KE>KOHEeOe3IeKy [0 JOIyCTUMOTrO PiBHS, 1 BillIOBiAHO 326€31€YUTU HaJIeSKHU TPOTUIIOKEKHUN 3aXUCT.
CdopMoBaHO npono3ulii mMoao y40CKOHAJIEHHS CUCTEM 3a0€31e4eHHs II0KEXHOI 6€e3M1eKN 00’eKTiB BUPOOHULITBA
Ta 3aCTOCYBaHHS 6ion3eabHOro nanrea. OpepkaHi y XxoJi BUKOHAHHS AUCEPTaLiliHOI poO0TU pe3yJbTaTu
CIIpUATUMYTh yocKoHasneHHo CI1B BiTYM3HSIHUX 00’eKTiB BUpOOHMIITBA Ta 3acTocyBaHHs BTIT misixom ix
BpaxyBaHHS MIiJ] yac HaroBHeHHs nigcucteM CIIB KOHKpeTHUMU OOI'PYHTOBAaHMMU OpraHi3aliiHMMU 3aX01aMH,
[IPOEKTHUMMU, TEXHIYHUMU Ta TEXHOJIOTIYHUMU PillIeHHSIMU TOLIO, 10 BIJIMBAIOTh HA PiBEHb MOXKEXKOHEOE3NEKU LINX
00’eKTiB. B CBOIO 4epry, Lie yI0CKOHaJIeHHsI CIIPSIMOBaHe Ha pearisauiio “EnepretnyHoi ctparerii Ykpainu Ha nepion
1o 2035 poky “Besnexa, eHeproeeKTUBHICTb, KOHKYPEHTOCIIPOMOSKHICTD”, sIKa Ilepeoaye MifBUIIEeHHI piBHS
€KOJIOTiYHOI Ta eHepreTUYHOi 6€3MeKU epKaBy, CTBOPEHHS CTUMYJIIB 7151 IIMPOKOT'O0 BUKOPUCTAHHS Ta30BOro i
asibTepHATHUBHOrO (HAa)TOBOMY) BUIIB [1anBa, 30i/IbIIEHHS YACTKYU MiCLIeBUX aJIbTEPHATUBHUX BUIB [1aJIMBa B

MiClIeBUX NTAJIMBHO-€HEPreTUYHUX OasaHcax 1o 20 % 3arajibHOTO CIIO>KMBAaHHS Ha KiHelp 2035 poky.

2. The dissertation is devoted to the solution of an actual scientific and technical problem on revealing features of
influence of factors on fire hazard of biodiesel fuel (hereinafter referred to as BDF) and its binary mixes with oil
diesel fuel hereinafter referred to as DP), parameters of combustion processes, processes of its cessation in case of
use of fire extinguishing agents (hereinafter referred to as FEA) as the scientific basis for improving fire safety
systems (hereinafter referred to as FSS) of production facilities and the use of such the alternative biofuel.
Statistics of fires in Ukraine show that among the variety of facilities where fires occur in the country as well as
causes and conditions of their occurrence there exists significant segment of fires accompanied by burning of
flammable and combustible liquids which include both refined products and products of the oil and fat industry,
including alternative types of liquid fuel, I particular, BDF. Every year about 1.5 thousand fires occur in this
segment in Ukraine material damage from which reaches UAH 500 to 600 million. An analysis of the national
regulatory framework in the field of fire safety indicates the imperfection of approaches to assessing the level of
fire safety of production facilities and the use of BDF as well as its binary mixtures with DF. At the same time,
peculiarities of the fire hazard of such fuel, parameters of its combustion processes and termination of combustion
in case of interaction with the FEA are not taken into account which can lead to erroneous management decisions



and negatively reflect in the fire statistic. Accordingly, the purpose of the dissertation research is to reveal the
peculiarities of the influence of factors on the fire safety of BDF and its binary mixtures with DF, parameters of the
combustion processes, processes of its termination in the case of FEA application as well as the efficiency of FSS of
the facilities of the production and use of these types of fuels. The subject of the research is fire hazard of BDF and
its binary mixtures with DF, combustion processes and processes of burning cessation with the use of FEA, and
FSS of the facilities of production and use of these types of fuel. It was established that for a typical BDF
production facility, taking into account the requirements of the national regulatory framework, the level of fire
hazard was unacceptable and its FSS needed improvement. Principal fire hazard factors of BDF and influence of
the ratio of components of BDF in binary mixtures with BF on these indicators, as well as the parameters of their
combustion processes were revealed. It was established that BDF had lower fire hazard compared to DF, but
peculiarity of its combustion process was presence of indications characteristic of the processes of heating and
burning of fats of vegetable and animal origin. The most effective FEA suitable for putting-out BDF and its binary
mixtures with DF were identified. Parameters of application of different types of FEA by fire-fighting equipment in
case of fighting fire involving BDF and its binary mixtures with DF were substantiated and proposals for improving
efficiency of FSS of the facilities of production and use of such types of fuels were developed. Hretener’s method
for estimating fire safety level of the facilities with BDF presence was improved, which, given the correct choice of
the type and parameters of application of FEA by an automatic fire-fighting system (hereinafter referred to as
AFFS), would reduce their fire hazard to an acceptable level and, accordingly, to provide adequate fire protection.
Proposals for the improvement of fire safety systems for the facilities of production and use of biodiesel fuel were
arranged. The results obtained during performing of the dissertation work will contribute to the improvement of
FSS of domestic BDF production and use facilities of BJP by taking them into account when filling the fire safety
subsystems with specific reasonable organizational measures, design, technical and technological decisions etc.
which affect fire hazard level of such facilities. In turn, this improvement is aimed at implementing the Energy
Strategy of Ukraine for the period up to 2035 "Security, energy efficiency, competitiveness" which provides for
increasing the level of environmental and energy security of the state, creation incentives for widespread use of
gas and alternative (oil) fuels, and increase the share of local alternative fuels in local fuel and energy balances to
20 % of the total consumption by the end of 2035.
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