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1. Incepraniiina po60Ta IPUCBIY€HA BUPIMIEHHIO BaKJIMBOIO HAYKOBO-TIPAKTUYHOTO 3aBIAHHS B rajy3i I0>Ke>KHOI
0e3IeKy, a caMe: yIOCKOHaIeHHs €(PEKTUBHOCTI raciHHS MOXKEXi 32 paXyHOK 3aCTOCYBaHHS APiOHOMCIIEPCHOTO
BOZJSHOTO CTPYMEHS, 10 CTBOPIOE YCTAHOBKA I10XKEXKOTaCiHHA NePiogUYHO-IMITYJIbCHOI Aii. Y nepiioMy pospii
IIPOaHasi30BaHO (i3MKO-XiMiYHI BJACTUBOCTI BOAU SIK BOTHETACHOI PEYOBMHU, Y TOMY YMCJIi TEPMOAMHAMIYHI
BJIACTMBOCTI BOJY SIKi € BaXKJIMBUMMU IIpY raciHHi noxkexxi. [[poaHasnizoBaHo Ta OOIPYHTOBAHO AOLINbHICTD
3aCTOCYBAHHS CYIIiJIbHOTO, PO3IMUJIEHOrO Ta IPiOHOAMCIIEPCHOIO BOASIHOTO CTPYMEHS IJ1s1 TACiHHS ITOXKEX.
BcTaHOBIIEHO, O HANOINIBIIMI BOTHETAaCHUM €(eKT ITPU raciHHi MOXKeXi JOCAraeTbCs IpU Nofadi BOAY B
IpiGHOAMCIIEPCHOMY BUTJISA, IPY LIbOMY BOTHETaCHA €(PEKTUBHICTb BOJY 3aJIEXKUTh Bifl pO3Mipy KpareJjb BOAU
(mucriepcHOCTI) Ta iIHTEHCUBHOCTI [107ja4i BOTHEIaCHUX PEYOBUH. Y IPYroMy po3zisi IpecTaBieHi JOCiIKeHHs
NOJPiOHEHHS BOAM YAAPHOIO XBUJIEIO Y CTBOJIi YyCTAHOBKY II0JKEKOTACiHHS [1€PioAMYHO-iMITyJIbCHOI il Ta
TOCJIiIPKEHHS 3aII0BHEHHS MOJI€JIbHOTO MPUMIlleHHS Ipi6HOANCIIEpCHUM BOASHUM CTpyMeHeM. OOrPYHTOBAHO Ta

PO3po6IeHO MaTeMaTUYHI MOJIEJIi, SIKi OTIpaIjbOBaHi 32 TOIMTOMOT'00 MMPOTPAMHOT0 CEPeIOBUIIA /IJ1sI TPOBEIEeHHS



MaTeMaTUYHOrO MOJIEJIIOBaHHS ITPOLE€CIB HAaTHITAaHHS BOAM Y CTBOJI YCTAHOBKU TOXKEXXOTACIHHS NNEePioguIHO-
iMITy/IbCHOI Aii 3 TOfaspyM ii MOAPIOGHEHHSIM yIapHOIO XBUJIEIO Ta JIJIs1 3alI0BHEHHSI MOJIEJIbHOTO ITPUMIIIEHHS
IpibHOAMCIIEPCHUM BOJSIHUM CTPyMEHEM. Y TPEeTbOMY PO3ZiJi IpeACTaBeHi LOCiI>)KeHHs yCTaHOBKU
MOXXEeXKOTaCiHHS 3 ra30]€TOHAIITHUM NIPUHIIUIIOM NIPUCKOPEHHS pigyHU. [IpoBeeHi OCTiIPKeHHS i3 BUBHaUEHHS
IapameTpiB poOOTU YCTAaHOBKU Ta TAKTUKO-TEXHIYHMX XapaKT€PUCTUK IpU (POPMYBaHHi IpiGHOAMCIIEPCHOTO
BOJISIHOTO CTpyMeHs. JloCiI>KeHO PO3BUTOK iMITyJIbCHUX CUCTEM [1JIs1 TACiHHSI [10XKeX IPpi6HOAUCIIEPCHUM BOJSHUM
CTpyMEHEeM. BCTaHOBJIEHO, 110 IIPY TUCKY IIPONaHO-KUCHEBOro 3apsany 0,1 MIla Ta kyTi Haxuiy cTBosia 30°
IaneKo6iiHICTh BOASHOTO CTPYMEHS epeBuluia 15 M 3 MaKCUMaIbHUM PaJiiyCOM PO3KPUTTS CTPyMeEHS 10 3 M. Y
YeTBEPTOMY PO3JiJii IpeAcTaBeH] JOCiIKeHHS [10XXeXX0oraciHHS APiOGHONVCIIEPCHUM BOASIHUM CTPYMEHEM, 110
3aCHOBaHi Ha PO3NMUJIIOBAHHI BOJU NPOLYKTAMU JIE€TOHALl y CTBOJII YCTAHOBKH OXKEKOTACIHHS MEePIOIUYHO-
iMITyJIbCHOI Aii. Y 1ifl yCTaHOBL| IPiOHOAMCIIEPCHOTO raciHHS NMOXEXi NOJABaHHs BOAU Y CTBOJI 3IiICHIOETHCS
6e3repepBHO, a iIMITyJIbCHE PO3NUIIOBAHHS BOY MTPOAYKTAMU AeTOHaLii BinbyBaeTbcs 3 yacToToro 23024 I'ny. Came
POBIUIIIOBaHHS BOJY, 110 [I0IAE€THCS 6€3II€PEPBHO, Mifl €0 IMITyJIbCHUX Ta30BUX ITOTOKIB CTAHOBUTb HAYKOBO-
IPaKTUYHUIH iHTepec. V IT'ITOMY PO37ijii TpoBeieHi eKCIlepUMEeHTasIbHi JOCiIKeHHs i3 popMyBaHHS
IpibHOAMCIIEPCHOrO BOJASIHOTO CTPYMEHS BOAM IIifj, Ti€l0 yOapHOi XBUJli. 3a pe3yJsibTaTaMU AOCJIiIKEHb BCTAHOBJIEHA
IOBXXWHA PO3IOBCIOMIKEHHS IPiOHOAMCIIEPCHOIO BOASHOTO CTPYMEHS, 110 cKilana 34 M, a Bucora - 2,1 M. Takoxx
BM3HAYEHO, 110 Hail6i/bll iHTEHCUBHE OCilaHHS Kpallejb BOOY CTPYMEHS BiZlOyBaeThCsl Ha IOBXMHI 3 M Bif] CTBOJIA
YCTaHOBKU T10K€KOTaCiHHA NepioAMYHO-IMITYJIbCHOI [ii, IpYU LIbOMY BCTAHOBJIEHO (POPMY OCilaHHS 3 po3Mmipamu
8x1,9 m. CepelHbOKBaIpaTM4HA BUTPATa BOAM IIpY N0Javi Ipi6HOAMCIIEPCHOTO BOASIHOTO CTPYMEHSI CKJlajia
5,51+1,914 51/xB (moBip4a iMOBipHicTb mopiBHIOE 90 %). 3a pe3ysibTaTaMu €KCIIePUMEHTaIbHUX NOCTiIKeHb
BCTAHOBJIEHO YacC 3aTPUMKU BUXOAY JIPiOHOAMCIIEPCHOIO BOASIHOTO CTPYMEHS i3 TPyOOIPOBOY CKIIAHO]
KOHIrypaltiii B 3a71€5KHOCTI Bifj IOTO 3arajabHOi JOBXKMHU, a TAKOXX BUTPATY BOAMU, IKa KOHJEHCYBajlacs y
Tpy6oIIpoBOai. PO3p06ieHO IpakTH4HI peKOMeHAallii 111010 3aCTOCYBaHHS YCTaHOBKY [TOXKE>KOTaCiHHS IepioguIHO-
iMITysIbCHOI fiii py nopadyi ApibHOAMCIIEPCHOTO BOASHOTO CTPYMEHS JJ1s FaciHHA noxkexx. Haykosa HOBU3HA
OTPUMAaHUX Pe3yJbTarTiB. 1. Biepiue BUSBI€HO OCOOJIMBOCTI 3alI0BHEHHS MOJI€JIbHOTO IPUMIlLll€HHS
IpiGHOAMCIIEPCHUM BOJSIHUM CTPYMEHEM i3 pO3MipOM Kparesb 5 MKM 3 BU3HAY€HHSIM HIBUJKOCTI IOMKUPEHHS
BOTHETraCHOI 31aTHOCTI APiOGHOMCIIEPCHOTO BOJSIHOTO CTPYMEHSI y MOZIeJIbHOMY IIpUMillleHHi. 2. Briepie Ha OCHOBI
TEOPETUYHUX PO3PaXyHKiB BUSBJIEHO, 11J0 OCHOBHUI ITPOLIEC MO piOHEHHS BOY Bifi0yBaeThCs HE Mif, Ai€l0 yIapHOi
XBWJII, a Mif, [i€10 BUCOKOUIBUIKICHOTO ra30BOro IOTOKY 0 PYXA€ETHCH 32 YIAPHO XBUJIEIO. 3. YIOCKOHAJIEHO
METO[IY II0/1a4i BOTHETaCHUX PEYOBHH B OCEPEIOK MOXKEXi 32 PAaXYHOK CTBOPEHHS APiGHOANCIIEPCHOTO BOISHOTO
CTPYMeEHS uepe3 TpyboIpoBOay CKIagHoi KoH(irypaliii, a Tako>k BCTaHOBJIEHO BiICOTOK BOJIU, 11J0 KOHJIEHCYETHCS Y
TPYOOIpOBOi. 4. YIOCKOHa/NEHO MeToH, (OPMYBaHHS IPiOHOAMCIIEPCHOIO BOASIHOTO CTPYMEHS 32 PaXyHOK
6e3repepBHOro MOAABAHHS BOAM y CTBOJI Ta NepiofnyHoi Aii Ha 11iBKM BOJIM Y CTBOJIi iIHTEHCHBHUMU YIAPHUMU
XBUJISIMU 3 TiepioguyHicTio 23 T'1| Ta Bullle 3 BUSBIEHHIM €(dEeKTUBHOTO PO3MUIEHHS BOJH, IO PO3TIKAETHCS B3IOBXK
CTiHOK CTBOJIa YCTAHOBKH TOKEXXOTacCiHHS NepioAnyHO-iMITyJIbCHOI Aii. 5. Habysa noganpuioro po3BUTKy TeXHika
MOXKEeXKOTaCiHHS APiOHONMCIIEPCHUM BOISHUM CTPYMEHS 33 PaXyHOK ra30/1€TOHALIIMHOTO IPUHIUITY IPUCKOPEHHS

pinuHu, siKa [03BOJIsIE 6araTopa3oBo CKOPOTUTH BUTPATY 3apsiay [JIsl IPUCKOPEHHS BOTHEraCHOI peYOBUHUL.

2. The dissertation is devoted to solving an important scientific and practical problem in the field of fire safety,
namely: improving the efficiency of fire extinguishing through the use of a fine water spray generated by a
periodically-impulsive fire suppression system. In the first section analyzes the physicochemical properties of
water as a fire extinguishing agent, including the thermodynamic properties of water that are important in
firefighting. The feasibility of using continuous, sprayed, and fine water mist streams for fire suppression is
reviewed and substantiated. It is established that the highest extinguishing efficiency is achieved when water is
applied in the form of fine mist; in this case, the extinguishing effectiveness of water depends on the droplet size
(dispersion) and the intensity of the agent's application. The second section presents the research on water
atomization by a shock wave within the barrel of a periodic-impulse fire suppression unit, as well as the
investigation of fine water mist distribution within a model room. Mathematical models were substantiated and
developed, and subsequently processed using specialized software for simulating the processes of water



pressurization into the barrel of the periodic-impulse fire suppression unit, its subsequent atomization by a shock
wave, and the dispersion of fine water mist in the model room. The third section presents research on a fire
suppression unit utilizing a gas-detonation principle for accelerating liquid. Studies were conducted to determine
the operational parameters of the unit and its tactical and technical characteristics during the formation of a fine
water mist stream. The development of impulse systems for firefighting using fine water mist was investigated. It
was established that, at a propane-oxygen charge pressure of 0.1 MPa and a barrel inclination angle of 30°, the
range of the water jet exceeded 15 meters, with a maximum spray cone radius of up to 3 meters. The fourth section
presents research on fire suppression using a fine water mist generated by water atomization through detonation
products within the barrel of a periodic-impulse fire suppression unit. In this fine water mist suppression system,
water is supplied to the barrel continuously, while pulsed atomization by detonation products occurs at a
frequency of 23-24 Hz. The process of continuously supplied water being atomized by pulsed gas flows generated
by detonation constitutes a subject of significant scientific and practical interest. The fifth section presents
experimental research on the formation of a fine water mist stream under the influence of a shock wave. The
experiments determined that the dispersion length of the fine water mist stream was 34 meters, with a height of
2.1 meters. It was also found that the most intense droplet deposition occurred at a distance of 3 meters from the
barrel of the periodic-impulse fire suppression unit, forming a deposition area with dimensions of 8x1.9 meters.
The root mean square water flow rate during the discharge of the fine mist stream was 5.51 + 1.9140.9 1 /min. The
research further determined the delay time for mist discharge from the pipeline depending on its total length, as
well as the amount of water that condensed inside the pipeline. Practical recommendations were developed for
the use of the periodic-impulse fire suppression unit in delivering fine water mist for fire extinguishing. Scientific
Novelty of the Obtained Results: 1. For the first time, the features of filling a model room with a fine water mist
stream with a droplet size of 5 um have been identified, including the determination of the propagation velocity of
the extinguishing capacity of the fine water mist in the model environment. 2. For the first time, based on
theoretical calculations, it has been established that the main water atomization process occurs not under the
influence of the shock wave itself, but under the action of a high-velocity gas flow trailing the shock wave. 3. The
methods of delivering extinguishing agents to the fire source have been improved by generating a fine water mist
stream through pipelines of complex geometry, and the proportion of water condensed within the pipeline has
been determined. 4. The method of forming a fine water mist stream has been improved through continuous water
supply to the nozzle and periodic exposure of water filaments inside the barrel to intense shock waves at a
frequency of 23 Hz or higher, leading to efficient atomization of water flowing along the inner walls of the
periodic-impulse fire suppression unit. 5. The technique of fire suppression using a fine water mist stream has
been further developed through the application of a gas-detonation-based liquid acceleration principle, which
significantly reduces the charge consumption required to accelerate the extinguishing agent.
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InenTudikarop ROR:



PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. llleBuenko Poman IBaHOBUY

2. ROMAN SHEVCHENKO

KBasidikanis: n. . u., npodecop, 21.02.03

InenTudikarop ORCID ID: 0000-0001-9634-6943

JoparkoBa indpopmamuist:

IloBHE HaliIMEHYBaHHS IOPUAHNYHOI 0COOHM: HanioHanbHMI yHIBEPCUTET LUBINBHOTO 3aXUCTy YKpAiHU
Kopg 3a €IPIIOY: 08571363

Micue3Haxoa KeHHs: Bys1.OHomnpieHka, 8, Yepkacy, Uepkachkuii p-H., 18034, Vkpaina

dopma BiracHoCTI:

Cdepa ynpaBiiHHS: [lepkaBHa ciyx6a YKpaiHy 3 HAA3BUYaNHUX CUTYaLLii

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. Buuenko ApteM OnekcinoBuy

2. ARTEM BYCHENKO

KBasigikamis: . 1. 1., go., 05.13.06

Imentudikarop ORCID ID: 0000-0003-3788-3268

JoparkoBa iHdpopmamist:

IloBHE HaliIMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHu#i yHiBEPCUTET LIUBIILHOTO 3aXUCTy YKpaiHu
Kopg 3a €IPIIOY: 08571363

Micqesﬂaxon)KeHHﬂ: Bys1.OHOMpieHKa, 8, Yepkacu, Uepkacbkuil p-H., 18034, YkpaiHa

dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: [lepkaBHa cyx6a YKpaiHy 3 HaI3BUYANHNUX CUTYaLiil

InenTudgikarop ROR: He zacrocosyerscs

VIII. 3ak/1104Hi BiZOMOCTI

Biacue IpizBume Im'st Ilo-6aThKOBI Hysnsin Onexcanp Muxainosnd
rOJIOBH paau

Biacue IpizBume Im's Ilo-6aThKOBI Hysnsin Onexcanp Muxainosud
rOJIOBYIOYOrO Ha 3acCimaHHi

BiamoBigaibHUH 32 MiZITOTOBKY Menexuk Poman CeprifioBny

00JIiIKOBHX JOKYMEHTIB

PeecTpartop YkpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




