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Pedepar:

1. Incepraniiina po60Ta IPUCBIY€HA BUPIMIEHHIO BaKJIMBOIO HAYKOBO-TIPAKTUYHOTO 3aBIAHHS B rajy3i I0>Ke>KHOI
0e3meky, a caMe: MiJBUIIeHHs e(eKTUBHOCTI TaCiHHS [10XKeX Klacy A 6araToloBepXOBUX OYAiBIISIX LIJISXOM
3MEHIIEHHS 4aCy BiJIbBHOTO PO3BUTKY IIOKEXKi 32 paxyHOK IMCKPETHO]I TOa4ui BOTHETACHUX PEUYOBHHHU B OCEPEIOK
noskexi. Y BCTyIi 0JaHo 3arajlbHy XapaKTepUCTUKY AUCEPTALiiHOI po60TH. OGIPYyHTOBAHA AKTYaJIbHICTh TEMU
nucepraii, cpopMyabOBaHO METy POOOTU Ta OCHOBHI 3aBIaHHS AOCIiIyKEHHs, [I0Ka3aHO 3B’130K pOOOTH 3
HayKOBUMM Nporpamamu. HaBeneHo naHi mpo ocobucTuil BHECOK 31000yBava, arrpobaliiio poboTu Ta nmybsikauii. ¥
nepumomy po3agnini AHAJII3 TEXHIYHVX 3ACOBIB I CTIOCOBIB ITOXEXXOTACIHHS, IO 3ABE3TIEYYIOTDH
JOCTABKY BOTHEI'ACHMX PEHOBUMH HafaHO aHAJIITUYHUI OTJI4, CTaHY NIOXKEX 3a nepiof 3 2018 no 2022 pik B
YkpaiHi. BusHaueni Ta npoaHanizoBaHi npo6aeMu pO3BUTKY [10XKEX y 6araToloBEepXOBUX OYAIBIILX y MiCcTax
Ykpainu. BctaHOBIEHO B3a€MO3B'SI30K HACTYIIHUX [TIAPAMETPIB: IJIOMIi TOPiHHS, IOBEPXY OYyIiBJIi, Yac JoKaisali
IIO>KE3Ki 1711 MiCbKUX HACeJIeHUX ITyHKTIB, SIKi Y710 [IOZiJIeHO Ha BiANOBigHI IPyNy 32 YMCENBbHICTIO HACEeIeHHS Ta

IIJIOILEI0 TEPUTOPII i3 BUKOPUCTaHHSAM METOZIB KJIAaCTEPHOTO aHai3y. Y apyromy posgini OBI'PYHTYBAHHS



CIIOCOBY JUCKPETHOI [TOJIAUI BOTHETACHMX PEYOBUH HaBegeHi Marepiany Ta METOLU IOCJiIKEHHS, SIKi
BHUKOPHCTOBYBAJINCH 715l JOCSTHEHHSI MeTH Ta BUpIlIeHHs 3aBJlaHb AucepTaliiiHoi poboTu. HajaHa TexHiyHa
XapaKTEePUCTHKA YCTATKyBaHHS [1JIs1 AUCKPETHOI 110/1a4i BOTHETaCHUX PEYOBUH. ONMCAHO JOCIIIPKEHHS KDUTUYHUX
IIBAJIKOCTEN Ta HAaBaHTaXXEHb Ha KOHTEMHEP M1JI JUCKPETHOI JOCTaBKU BOTHETaCHOI PEYOBMHY, SIKi 320€311€4yI0Th
py#HaLil0 KOHTEHepa [IpU 3iTKHEHHI 3 TBEPIOI0 ITOBEPXHEI0. HaBeieHo OMrc reOMeTpUYHOI MOJIEJIi KOHTENHEpPaA Y
dopmi KyJii, po3pobsieHO oro CKiH4eHHO-eJleMeHTHa MoJleslb. Bu3HaueHo HeoOXiiHI BJIaCTMBOCTI MaTepiany 1Jist
CTBOPEHHS [IPOTOTHUITY KOHTeMHEPY LUIsixoM 3D apyKy. OTPMMaHO pe3yJbTaT AOCIiIPKEHHS YIapHOTo
HaBaHTAKEHHS Ha KOHTeNHep. 37iliCHEHO OLiHKY TapaMeTpiB pyHHYBaHHS IMOKY BikKHA [IPY BJIy4aHHi B HbOTO
KOHTEeMHepa, OCKiZIbKY AUCKPETHA JOCTaBKa BOTHEracHOi pe4OBUHMU BiflOyBa€ThCs CKPi3b BiKOHHUI OTBip. [Ipu
1JbOMY II00YZ,0BaHO F€OMETPUYHY MOJeJIb, CKIHUEHO-€JIEMEHTHY MOJIeJIb IINOKHM, BU3HAYEHO [104aTKOBi YMOBU Ta
[IPOAaHaJIi30BaHO PE3yJIbTaTU PO3paxyHKiB. [Ipy aHasisi OTpUMaHuX pe3ysbTaTiB MOXXHA 3POOMTH BUCHOBOK, 110 NIpU
yzapi KOHTelHepa 110 CKJly, BinbyBaeThCsl pyiHaLlisl SIK KOHTEHHepa, TaK i muoKy, 1o 3a6e3redye T0CTaBKY
HACTYTIHUX KOHTEMHEPIB B 0cepeioK Moxexi. Y Tpetbomy posaini EOQEKTUBHICTH CTIOCOBY JUCTAHIIMHOI
TOJIAYI BOTHETACHOI PEYUOBVHU nipesicTaBieHi 0CTiIKeHHs eKCliepUMEHTaIbHOI epeBipkyu e(peKTUBHOCTI
BMKOPHMCTaHHSI CIIOCO0Y JIOKali3alii oxexXi Kj1acy A JMCKPETHOIO NI01a4Yel0 BOTHEraCHOI pe4oBUHM. [IpoBeieHo
IOCJIiIPKEHHS Y BOTHEBOMY MOJYJIi KOHTEMTHEPHOTO THUILY, B PE3YJIbTaTi IKOTO OTPUMAJIN PE3YJIbTATH Y BUIJISA]
CYTTEBOT0 3HWKEHHS TEMIIEPATYPH MTOXKEXKI XapaKTEPHOI 1711 TOPiHHS TUIIOBOTO IOKEXKHOTO HABAHTKEHHS [1pU
slokastizalii ocepe/iKy 3anpornoHOBaHUM CIOCO60M. Y yeTBepTomy posziini [TIPAKTUYHI PEKOMEHIALII
BUKOPUCTAHHS CITOCOBY IMCKPETHOI IMOJIAYI BOTHETACHOI PEUOBUHY po3spo6iieHo croci6
MOJIeJIIOBaHHS TPAEKTOPIi OCTaBKU KOHTEHepa (KaIlCyJy) 3 BOTHETaCHOK PEYOBHHOIO 10 BiKOH BEPXHiX I1OBEpXiB
Oy[MHKIB, e BUHMKJIA I10KEeXKa, 32 YMOBH, 110 B SIKOCTi 3aC00Yy JOCTaBKY BUKOPUCTOBYETHCS iIMITyJIbCHO-
ITHEBMATM4YHA YCTaHOBKA. ONMCAHO KyTH BUJIbOTY KOHTElHepa (KaICyJn), IKi 3a6e3MnedyoTh IePeTUH HACTIbHOI i
HaBiCHOI TpaeKTOpill y 3aAaHil Touui 1ii (y nasawo4yomy BikHi 6yaiBii). Po3paxoBaHO CTapTOBY WBUIKICTh, 3HATHY
3a0€3Me4YUTH JOCATHEHHS [1a71al04oro BikHa Oy[iByi. OnucaHo TPAaeKTOPilo OCTAaBKY KOHTEeMHepa (Karcysu) 1o
BiKHA 33J]aHOI BUCOTU HAJl PiBHEM 3€MJIi 32 YMOBH BiJOMOI BiICTaHi Bifj 3pi3y CTBOJIa YCTAHOBKU [0 CTiHU OyiBJIi.
3HaiieHO 3HaYeHHs MiHiMaJIbHOI T0YaTKOBOI IIBHUIKOCTI BUJIbOTY KOHTEHHepa (Karicyn), sike 3abesnedye 1oro
IIOCTaBKY 10 BiKHa 3 MTOXKeXKel0. BpaxoBaHO BILIMB IIBUIKOCTI i HAIIPSIMKY BiTPY Ha 30BHILIHIO 6aicTUKy. s
3[1ifICHEHHS [TPAaKTUYHUX PO3PaxXyHKiB po3p06JI€HO KOMIT'IOTEPHY NIPOrpamy [jisl 3HaXO[)KEHHS 3Ha4€Hb [104aTKOBUX
MIBUJIKOCTEM i KyTiB IMOCTPisiB, 32 yMOBU BBEJ€HHS BUXIIHUX IaHUX (BigcTaHi 10 6yZiBii, TOoBepxy). 3alIpOIIOHOBAHO
BUKOPMCTAHHS NIJIAHLIETA [J151 OTIEPAaTUBHUX PO3PAXYHKIB IapaMeTPiB TPAEKTOPIl NOCTaBKA KOHTENHEPA, 3 METOIO
eeKTUBHOro pO3paxyHKy 1apaMeTpPiB PO3MillleHHS] YCTAHOBKU 151 AUCKPETHOI [10ja4i BOTHETaCHUX PEYOBHUH.
HaykoBa HOBU3HA OTPUMaHUX Pe3yJIbTaTiB. 1. Biepiue 3anponoHoBaHO CNOCiO JUCKPETHOI (KalCyIbOBAHOI) ogadi
BOTHETACHOI PEYOBUHY B OCEPENOK MOXKEXKI, 110 03BOJIsI€ 3MEHLINTH 4ac ii BiIbHOr0 PO3BUTKY. 2. Briepiie
3aIIPOIIOHOBAHO i eKCIIEPUMEHTAJIBHO MiATBepAKeHO eeKTHBHE 3aCTOCYBaHHS KOHTelHepiB (KaIlcyJ),
CIIOPS’KEHVX BOTHETACHUM TIOPOLIKOM, JIJIS1 IUCTaHLIMHOI JIoKali3alii ocepeKiB MoKeXK Kiacy A B
6araTonoBepxoBUX OYAiBIIAX. 3. YIOCKOHAJIEHO TEOPETUYHMI OMMC 30BHIIIHLOI 0a/liCTUKM KOHTEHHepa (KarcyJin)

L7151 JOCTaBKU BOTHEraCHUX PEUYOBHH B OCEPeoK IOKeXi Ha BEPXHI IIOBEPXH 6araTornoBepXOBUX Oy liBeb.

2. The dissertation is devoted to the solution of an important scientific and practical task in the field of fire safety,
namely: increasing the efficiency of extinguishing class A fires in multi-story buildings by reducing the time of free
fire development due to the discrete supply of extinguishing agents to the fire source. The introduction provides a
general description of the dissertation work. The relevance of the dissertation topic is substantiated, the purpose
of the work and the main tasks of the research are formulated, the connection of the work with scientific programs
is shown. The data on the personal contribution of the acquirer, approval of the work and publications are given. In
the first section, ANALYSIS OF TECHNICAL MEANS AND METHODS OF FIRE EXTINGUISHING THAT ENSURE THE
DELIVERY OF FIRE-EXTINGUISHING SUBSTANCES, an analytical review of the state of fires for the period from
2018 to 2022 in Ukraine is provided. The problems of the development of fires in multi-story buildings in the cities
of Ukraine have been identified and analyzed. The interrelationship of the following parameters was established:
burning area, building floor, time of fire localization for urban settlements, which were divided into appropriate



groups by population and area using cluster analysis methods. In the second chapter JUSTIFICATION OF THE
METHOD OF DISCRETE SUPPLY OF FIRE-EXTINGUISHING SUBSTANCES, the materials and research methods
that were used to achieve the goal and solve the tasks of the dissertation work are given. The technical
characteristics of the equipment for discrete supply of fire extinguishing substances are given. The study of critical
velocities and loads on a container for discrete delivery of a fire-extinguishing substance, which ensure the
destruction of the container upon impact with a solid surface, is described. A description of the geometric model
of the container in the shape of a sphere is given, and its finite element model is developed. The necessary
properties of the material for creating a container prototype by 3D printing have been determined. The results of
the impact load study on the container were obtained. The parameters of the destruction of the window pane
when the container hits it were evaluated, since the discrete delivery of the fire extinguishing agent occurs
everywhere in the window opening. At the same time, a geometric model, a finite-element model of the window
was built, the initial conditions were determined, and the results of the calculations were analyzed. When
analyzing the obtained results, it can be concluded that when the container hits the glass, both the container and
the glass are destroyed, which ensures the delivery of the next containers to the center of the fire. In the third
chapter, the EFFICIENCY OF THE METHOD OF REMOTE SUPPLY OF FIRE-EXTINGUISHING SUBSTANCES
presents a study of the experimental verification of the effectiveness of using the method of localization of class A
fires by discrete supply of fire-extinguishing substances. A study was conducted in a container-type fire module,
as a result of which the results were obtained in the form of a significant decrease in the fire temperature
characteristic of burning a typical fire load when the cell is localized by the proposed method. In the fourth
chapter, PRACTICAL RECOMMENDATIONS FOR USING THE METHOD OF DISCRETE SUPPLY OF FIRE-
EXTINGUISHING SUBSTANCE, a method of modeling the trajectory of the delivery of a container (capsule) with
fire-extinguishing substance to the windows of the upper floors of buildings where a fire broke out is developed,
provided that a pulse-pneumatic installation is used as a means of delivery. The departure angles of the container
(capsule) are described, which ensure the intersection of the desktop and hanging trajectories at the given point of
the target (in the burning window of the building). The starting speed capable of reaching the burning window of
the building was calculated. The trajectory of the delivery of the container (capsule) to the window of a given
height above ground level is described, provided the distance from the section of the shaft of the installation to the
wall of the building is known. The value of the minimum initial departure speed of the container (capsule) was
found, which ensures its delivery to the window with the fire. The effect of wind speed and direction on external
ballistics is taken into account. For practical calculations, a computer program was developed for finding the
values of the initial velocities and angles of the shots, provided that the initial data are entered (distance to the
building, floor). It is proposed to use a tablet for operational calculations of parameters of container delivery
trajectories, with the aim of effective calculation of installation parameters for discrete supply of fire extinguishing
substances.
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InenTudikarop ROR:

BiacHe IIpi3Buie Im'sa ITo-6aTbKOBI:
1. OcranoB KocTsHTUH MuxaijioBu4

2. Kostyantyn M. Ostapov

KBasigikamis: . r. u., gouenrt, 21.06.02

InenTudikarop ORCID ID: He 3acrocosyetses

JopaTrkoBa inHpopmanist:

IloBHe HaliMeHYBaHHS IOPHUAHUYHOI 0COOM: HauioHanbHMIl yHIBEPCUTET UMBITIBHOTO 3aXMCTy YKpaiHu
Kog, 3a €IPIIOY: 08571363

Micue3Haxoa>KeHHS: By/1. UepHuineBchbka, 6y1. 94, Xapkis, XapkiBcbkuii p-H., 61023, Vkpaina

dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBiiHHS: [lepkaBHa ciyk6a YKpaiHu 3 HAA3BUYaiHUX CUTYyaLLii

InmenTudikarop ROR:

VIII. 3aKkJIr04Hi BiZoMOCTi

Biacue IpizBume Im's I1o-6aThKOBI Bacmanos Onexciit €sreHoBuY
rOJIOBM pajau

Biacue IlpisBuie Im's ITo-6aThKOBI Bacmanos Onexciit €BreHoBuY
roJIOBYIOYOroO Ha 3acigaHHi

BiamoBiganbHHUE 32 MiZITOTOBKY ITamox Bikrop BaseHTHHOBNY

00JIIKOBHX JJOKYMEHTIB

Peectparop VYkpIHTEI



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

JisiIbHOCTI




