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Pedepar:

1. B pucepTauiiitniil poboTi Ha OCHOBI aHaJIi3y XapaKTePUCTUK iCHYIOUMX 3aCOO0iB IOKEXOTaCiHHSI CTBOPEHO HAYKOBI
OCHOBH 3MEHIIEHHS] HETaTUBHOTO BILIMBY MIOXKEX Ha JIOBKiJLJIS, SKi BPAXOBYIOTh OCOGIMBOCTI Ta 3aKOHOMiPHOCTI i
YUHHUKIB Ha €(PEeKTUBHICTh IIPUNIMHEHHS FOPiHHS FOPIOYMX CEPENOBUIL, Ha II0YATKOBIH CcTaflii pO3BUTKY IOXKEX
yIApPHUMU XBUJISIMU, Y TOMY YKCJIi 32 KOMOIHOBAHOTO iX 3aCTOCYBaHHS 3 €KOJIOTIYHO NPUUHITHUMY Ta30BUMU Ta
aepo30JIEBUMHU BOTHETACHUMU PeYOBHMHAMU. EKCIIEpUMEHTAIbHO BCTAHOBJIEHO, 1O CEPii 3 3-X yIapHUX XBUJIb NTPU
yacToTi 8- 12 ['; 3a6e3ne4yioTh MiABUILEHHS BOTHEracHoi e(peKTUBHOCTI BOrHEracCHUX Pe4OBUH 06'eMHOI il 10 20 %
B YMOBaX €KCIIEPMMEHTaJIbHOI KaMepy NOPiBHSHO 3 Ji€l0 OJMHAPHOI yIapHOi XBUJi. BUsiBJIeHO e(PeKT CUHepri3amy
MiXX KOMIIOHEHTaMV KOMOiHOBaHOI BOTHETACHOI CUCTEMU SIKUI IIPOSIBIISIETbCS Y 3HVKEHH] BOTHETaCHOI
koHueHTpauii CO2 1o 4,8 %, Ta azoty 7o KoHueHTpauii 10.2 % npu yMOBi BIJIMBY Ha MOJIyM'ss OAUHAPHUX Ta

MOTPINHUX CEPIifl YIaPHUX XBUJIb 3 3a3HAYEHOIO YaCTOTOIO, 1O MOJISITA€ Y 3HWKEHHI iX BOTHEraCHUX KOHLEHTPaLil



10 7 pa3iB y IOPIiBHSIHHI 3 iX iHOMBiNyalTbHUMU 3HAaY€HHSIMU. HayKOBO OOI'PYHTOBAHO CXEMHI pillleHHs i mapameTpu
Ta CTBOPEHO TEXHIYHi 3200y, sIKi peanisyloTh TEXHOJIOTII0 IPUIIMHEHHSI TOPiHHS Ha TIOYaTKOBIH cTafii pO3BUTKY
IIO>KE>Xi 3aCTOCYBaHHIM YIAaPHUX XBUJIb 260 iX KOMOIHALIil i3 €KOJIOriYHO NPUIHSITHUMA BOTHETAaCHUMU
pedoBrMHAMU 00’eMHOI Jiii, o 3a6e3mnedye 3arno6iraHHs MOMKUPEHHIO TOPiHHS Ta 3MEHLIeHHS 3a0pyAHEHHS TOBKiLISL.
l'eHepaTopu yoapHUX XBUJIb MOXYTb OYTH SIK y CKJIaZli IPUCTPOIO, TaK i BCTAHOBJIIOBATHCh OKPEMO Ta
BUKOPHMCTOBYBATUCh PA30M 3 OKPEMO BCTAHOBJIEHMMU F€HEpPAaTOPaMU yIapHUX XBUJIb. [Ipyu ibOMy, TPUBAJIiCTh
eMicii Ta 06CsTy WKiAJIUBUX 1J1 JOBKIJJISI PEYOBUH BHACJIIOK [TOXKEXK 3HAYHO 3MEHIIYIOThCSI, 110 IIPU3BOJUTD [10
nizBUIIeHHs e(PeKTUBHOCTI 3a0e3Me4eHHs €KOJIOTiUHOI 6e3MeKy HacesleHHs i TepuTopiit Ykpainu. [IpoBezeHi
IIOJIiIrOHHI BUIIPOOYBaHHS I10KA3aJIM [IPOrHO30BaHO BUCOKY BOrHeracHy e(eKTHUBHICTh po3pob6yieHUX reHepaTopiB
BOTHETACHOI'O a€pO30JI10, aBBTOHOMHMX a€PO30JIbHMX YCTAaHOBOK IOINEPEIPKEHHS TOPIHHSA Ta IIOXKEXKOTracCiHHS, a
TaKOX [IPUCTPOIB KOMOIHOBAHOTO rACiHHS Ta MONEepeKeHH MoXexXi. [Ipy IboMy BOTHEraCHa KOHLEHTpallisl
BOTHETaCHUX KOMIIOHEHTIB IIPM KOMGIHOBaHi [iii B BeIMKOrabapuTHUX IPUMIIIEHHSIX 3MEHIIYEThCS 110 3 pasiB, o
CTOCY€TbHCSI BOTHEraCHOI'O aep0o30JII0 Ta [J1s1 Fa30BUX BorHeracHux pevyoBuH (CO2, N2) 1o 6 pasziB NOPiBHSIHO 3 iX
iHOMBiAyalbHMMU 3HaYE€HHSIMU IIPU [Iii HA cepefoBUlIe CEPill yAapHUX XBUJIb NOTYXHicTIO 7o 2500 Ila Ta yacToToo
6sm3bK0 10 'y, PesysbpTaTy gucepTauilHOrO NOCIIIPKEHHS € HAYKOBUM IiAIDYHTSIM 3HDKEHHS LIKiAJIUBOTO BILJIMBY
Ha JIOBKIJIJIsl IPOLYKTiB FOPiHHS Ta BOTHETaCHUX PEYOBHMH 33 PaXyHOK 3HAYHOTO MifiBUIIEHHS €ePeKTUBHOCTI
BOTHETaCHOI'O a€pO30JII0 i ra3iB Ta 3MEHIIEHH 4acy raciHH4 IOKEX IIPY Ail yIapHUX XBUJIb. BCTaHOBIIEHO, 110
3a3HaYeHUI Croci6 raciHHs 3a0e3levyBaTUMe 3MEHIIEHHS BUKUAY MIAPHUKOBOTO ra3y - OiOKCUAY BYIJIELIo Y 3 pasu
IIOPIBHSIHO 3 MIOTO IHAMBIYaJIbHOIO BOTHETACHOIO KOHLIEHTPALLI€I0, @ Y KOMILJIEKC] 3 BOTHETAaCHMMU a€PO30JISIMUA Ta

yIapHUMU XBUJSIMU 10 6 pasiB.

2. On the basis of the analysis of the characteristics of the existing fire extinguishing agents, the scientific basis for
reducing the negative impact of fires on the environment was created, taking into account the features and
regularities of the factors affecting the effectiveness of the combustion of combustible environments at the initial
stage of the development of fires with shock waves, including their combined application with environmentally
acceptable gas and aerosol fire substances. It has been experimentally established that a series of 3 shock waves at
a frequency of 8 - 12 Hz provide an increase the fire-extinguishing efficiency of extinguish ants with volumetric
effect up to 20% in the experimental chamber compared with the action of a single shock wave. It was discovered
the effect of synergy between the components of the combined fire extinguishing system, which manifests itself in
reducing the extinguish ant concentration of CO2 to 4.8%, and nitrogen to the concentration of 10.2% under the
condition of the influence of the single and triple shock waves series with the specified frequency, which lies down
to reduction of their fire-extinguishing concentrations up to 7 times in comparison with their individual values. It
was scientifically substantiated schematic decisions and parameters and created the technical means that
implement the technology of ceasefire at the initial stage of the development by using shock waves or their
combinations with environmentally acceptable extinguishants of volumetric action, which prevents the spread of
combustion and reduce environmental pollution. Shock wave generators can be both present in the device and
installed separately and be used together with separately installed shock wave generators. At the same time, the
duration of emissions and the volume of harmful substances to the environment as a result of fires are significantly
reduced, which leads to an increase in the efficiency of ensuring the environmental safety of the population and
territories of Ukraine. The conducted field tests showed predictably high extinguishing efficiency of developed fire
extinguishers aerosol generators, autonomous aerosol combustion and fire fighting combustion units, as well as
combined fire extinguishing and fire prevention devices. At the same time, the extinguishing concentration of fire
extinguishing components with combined action in large-sized premises reduces up to 3 times for fire
extinguishers and for gas extinguishing substances (CO2, N2) up to 6 times in comparison with their individual
values under the influence on the environment of series of shock waves with the capacity up to 2500 Pa and a
frequency of about 10 Hz. The results of the dissertation research are the scientific basis for reducing the harmful
effects on the environment of combustion products and extinguishant substances by significant increasing the
efficiency of extinguishant aerosol and gases and reducing the fire extinction time under the action of shock
waves. It was found that mentioned quench method would reduce the emission of greenhouse gases - carbon



dioxide up to 3 times compared with its individual extinguishing concentration, and in combination with
extinguishant aerosols and shock waves up to 6 times.
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