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1. Y puceprauiiiHiil pob0Ti BUPilIEHO aKTyajbHE HAyYKOBE 3aBAAHHS - 3[iICHEHO KOMILJIEKCHE JJOCJIiIKEHHS
TEOpPeTUYHUX, HOPMaTHBHO-TEXHIYHUX Ta IPAKTUYHUX ACIEKTiB 3a6e3nedeHHs ePeKTUBHOCTI CUCTEM
[IO>KE>KOTacCiHHS Pi3HUX TUIIIB, IPOBEIEHO aHaJIi3 Cy4yaCHUX MiAXO0iB [0 iX BUIIPOOYBaHb, OL[iHIOBAaHHS Ta
ceprudikaliii, a TakoXX OOI'PyHTOBAHO HAIPSIMU BIOCKOHAJIEHHS! HOpPMAaTUBHO-TEXHIYHOI 6a3u YKpainu y cdepi
MTOXKEXKHOI 6e3MeKu. AHai3 Cy4aCHOrO CTaHy MOXKEXXHOI 6e3MeKku B YKpaiHi 3aCBiAUMB, 110 TOXKEXi 3aIUIIaI0ThCS
OJIHUM i3 HaliHe6e3eyHIi X YMHHUKIB TEXHOT€HHOTO PU3UKY. [Ipobyiema 3aroCTPIOETECS B YMOBaX BOEHHUX Til,
yp6aHisallii Ta IOLMPEHHS HOBUX TEXHOJIOTiN. UMHHA cucTeMa HOpMaTUBHO-TEXHIYHOTO 3a0€3[1eYeHHs
XapaKTepU3yeThCsl PParMEeHTAPHICTIO, HAsIBHICTIO 3aCTAPiIMX MIOJIOKEHDb Ta HELOCTAaTHLOIO FapMOHi3alli€lo 3
MixkHapopHuMU ctanaaptamu ISO, EN i NFPA, mo nigTBepKye akTyasibHICTb i HEOOXiIHICTh IIPOBEIEHOTO

nociimkeHHs. [IopiBHAMBHUN aHaJi3 HOPMATUBHO-TIPABOBOi Ta HOPMAaTUBHO-TEXHIYHOI 6a3u YKpaiHu i



MDKHApOJHUX CTaHAAPTIB JO3BOJIMB BCTAHOBUTH KJIIOYOBI IPOTAJIMHU Y PETYJIIOBaHHI BUIIPOOYBAHb CUCTEM
MoXkKeKoTaciHHs. YMHHI METOJIUKY IIepeBakHO OPi€EHTOBaHi Ha ¢hopMasbHe MiATBEePIKEHHS BigIIOBiIHOCTI
HOPMaTUBHUM [IapaMeTpaM i He 3a06e3I1e4yloTh 00'€KTUBHOIO OLiHIOBaHHS peaibHOi eeKTUBHOCTI CUCTEM B
YMOBax CKJIQZHOTO PO3BUTKY NOXEXi. BUSIBJIEHO TUIIOBI NOMMJIKYM Ta HEBINIOBIAHOCTI Y IPOLIECi TeCTyBaHHS, 110
3HVKYIOTh JJOCTOBIPHICTb PE3YJIbTATIB: BiICyTHICTL BUMOT 11040 BPaXyBaHHA r€OMETPii IPUMIILEHHS, ITHOPYBaHHS
KOHBEKIIITHUX [TOTOKIB i BEHTWJISILIIMHUX PEXXMMIB, HEJOCTATHi¥ KOHTPOJIb PiBHOMIDHOCTI PO3MO/Iisly BOTHETACHOTO
areHTa Ta BiICYyTHICTb KpUTEPIiB OLIiHKY [1IOBTOPHOTO 3aliIMaHHA. BCTaHOBIJIEHO, 110 KJIIOYOBUM YMHHUKOM
€(peKTHUBHOTO IT0KE>KOTACiHHS € He JINIIE XiMiYHa aKTUBHICTh BOTHETaCHOTO areHTa, a epeayciMm Moro 34aTHICThb
PIBHOMIPHO MOIMMPUTHUCS Y 3aXUITyBAaHOMY 006'eMi Ta HOCIITHU BCiX OcepelKiB ropiHHS y KpUTUIHO KOPOTKHUH yac.
['eomeTpis npuMilleHHs, PO3MILIEHH Ta IJIOLIA BHYTPILIHIX [IEPErOPOOK, BEHTUISALIMHUN PEXXUM | KOHBEKLiMHI
IIOTOKM BiJ] BOTHUILA CYTTEBO BIUIMBAIOTh HA IPOCTOPOBUI PO3IOALNT areHTa. JJoBeeHo, 0 IPOCTOPOBUI PO3MOIiN
BOTHETaCHOI P€YOBMHU € BU3HAYaJIbHUM MapaMeTPOM €(PEKTUBHOCTI CUCTEM 00'€MHOTO M10XKEKOTaCiHHS, SIKU Ha
CbOTOZHi HeIOCTaTHbO BPAxOBYETHCS Y UMHHUX METOJIMKAaX BUIIPOOYBaHb. YIeplie BCTAaHOBJIEHO KiJIbKiCHI
3aKOHOMIPHOCTI BIUIMBY IJIOMIi Ta KOHQIryparii neperopojiok Ha yac JOCSITHEHHs BOTHEraCHOI KOHLI@HTpalLlii
AepOo30JIbHUX areHTiB. 3a pe3yJibTaTaMy HaTyPHUX €KCIIEPMMEHTIB (7 KOHirypauill ropr30HTaIbHOI Ta 9
KoHQirypariii BepTuKaapHoi Kamepu 06'emoM 0,5 M%) BCTaHOBJIEHO, 110 Yac raciHHA aepo30JibHUM areHToM (AYC)
3pocTae Bif, 5 10 55 ¢ 3i 30ibIIE€HHSM IJIOIL Ta YCKJIaAHEHHSIM KOHPiryparnii neperopofok. BusnaueHo rpaHuyHi
reOMETPUYHI IapaMeTpPH BiJICIKiB, 3a SIKUX 3a6€31e4yeThCsl €(PEKTUBHE 00'€MHE MOXKEKOTACIHHS B MEXKax
HOPMAaTMBHO JONyCTUMOrO 4yacy. HailHecnpusT/IuBilO0 BUsBUIACS MIaxMaTHA KOHQIrypallisi 3 HApOCTal400
IIJIOILEIO IIEPETOPOIOK y HANIPSIMKY Bif arperaTy nojadi 0 BOTHUINA, IO CTBOPIOE€ MAKCUMAJIbHUN a€pOAUHAMIYHUN
OIip AJ1s1 NOMKPEHHS a€PO30JIbHOI XMapu. YIieplie 3iliCHEHO NOPiBHSJIbHE IOCTIiI>)KEHHS €(DEKTUBHOCTI
NOIIMPEHHS aePO30JIbHUX Ta ra3oBux (COO) BOrHEraCHUX PEYOBYH Y IPUMIIIEHHSIX iIEHTUYHOI FeOMETPii.
BcraHoB€HO, 10 a€PO30JIb AOCATaE BOTHETACHOI KOHIEHTpallii y 3-7 pasiB mBuaue 3a CO0 B yMOBax CKJIAHOI
reomeTpii 3 meperopoaxamu: 4ac racinis AYC ctaHoBuB 7-55 ¢, Togi sk ajst COn - Big 29 ¢ go nonag 180 c.
BussneHo edekT rpasitauiiiHoro posumapysaHHg COny BepTUKaIbHUX 00'eMax 3i CKJIHUMHU KOHPirypauismu
IIEPEropojokK, npu sikomy COO 4acTo He 3ab6e3neuye raciHHs BEpXHbO PO3TAIIOBAHUX BOTHUIL. BCTaHOBIIEHO, 110
110/1a4a a€pO30JII0 3HU3Y Y BEPTUKAIIbHUX NIPUMIlLIEHHSX € 3HaUHO e(EeKTUBHIIIOK 332 PaXYHOK KOHBEKTUBHUX

TOTOKIB Bifj BOTHUIIIA.

2. The dissertation solves an important scientific problem through a comprehensive study of the theoretical,
regulatory, technical, and practical aspects of ensuring the effectiveness of various types of fire extinguishing
systems. The research includes an analysis of modern approaches to their testing, evaluation, and certification, as
well as the substantiation of directions for improving the regulatory and technical framework of Ukraine in the
field of fire safety. An analysis of the current state of fire safety in Ukraine has shown that fires remain one of the
most significant anthropogenic risk factors. The problem is exacerbated by military actions, urbanization
processes, and the widespread implementation of new technologies. The existing regulatory and technical support
system is characterized by fragmentation, the presence of outdated provisions, and insufficient harmonization
with international ISO, EN, and NFPA standards, which confirms the relevance and necessity of the conducted
research. A comparative analysis of the regulatory and technical framework of Ukraine and international standards
made it possible to identify key gaps in the regulation of fire extinguishing system testing. Existing methodologies
are primarily focused on the formal verification of compliance with prescribed parameters and do not ensure an
objective assessment of the actual effectiveness of systems under complex fire development conditions. Typical
errors and inconsistencies in testing procedures were identified, reducing the reliability of results, including the
absence of requirements for considering room geometry, neglect of convective flows and ventilation conditions,
insufficient control of extinguishing agent distribution uniformity, and the lack of criteria for evaluating re-
ignition. It has been established that the key factor determining effective fire suppression is not only the chemical
activity of the extinguishing agent but, above all, its ability to spread uniformly throughout the protected volume
and reach all fire seats within a critically short period of time. Room geometry, the arrangement and area of
internal partitions, ventilation conditions, and convective flows generated by the fire significantly affect the spatial



distribution of the agent. It has been proven that the spatial distribution of the extinguishing substance is a
decisive parameter of the effectiveness of total flooding fire extinguishing systems and is currently insufficiently
considered in existing testing methodologies. For the first time, quantitative relationships describing the influence
of partition area and configuration on the time required to achieve extinguishing concentrations of aerosol agents
were established. Based on full-scale experiments involving seven configurations of a horizontal chamber and nine
configurations of a vertical chamber, each with a volume of 0.5 m?, it was determined that the extinguishing time
of an aerosol extinguishing agent (AEA) increases from 5 to 55 seconds with increasing partition area and
configuration complexity. Limiting geometric parameters of compartments ensuring effective total flooding fire
suppression within the regulatory time limits were identified. The most unfavorable configuration was found to be
a staggered arrangement with increasing partition area in the direction from the discharge unit toward the fire
source, creating maximum aerodynamic resistance to aerosol cloud propagation. For the first time, a comparative
study of the propagation effectiveness of aerosol and gaseous (COun) extinguishing agents in rooms of identical
geometry was conducted. It was established that aerosol agents reach extinguishing concentration levels 3-7 times
faster than COn under complex geometric conditions with partitions. The extinguishing time for aerosol systems
ranged from 7 to 55 seconds, whereas for COn systems it ranged from 29 seconds to more than 180 seconds. A
gravitational stratification effect of COn in vertical enclosures with complex partition configurations was identified,
under which COu often fails to extinguish fires located in upper zones. It was also established that supplying aerosol
agents from the lower part of vertical rooms is considerably more effective due to convective flows generated by
the fire source.
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