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JOCJIIPKEHHS 3MIH HEBE3TIEUHUX ITAPAMETPIB ITOXKEXI
3AJIEZKHO BIJI PO3TAIIIYBAHHSI OCEPEJIKY 3AMMAHHSA Y
BATATOIIOBEPXOBHUX KUTJIOBUX BY AIBJISIX 3A TIOITIOMOI'OIO
ITPOT'PAMMU FIRE DYNAMICS SIMULATOR (FDS)

Kacmpaneuwv Anopiin, Xoma 3axap
Bosk C.51., kaHIUIAT TEXHIYHUX HAYK, TOLCHT
Kymnip A.Il., kanauaaT TeXHIYHUX HAYK, JOICHT
JIbBiBCHbKUI Jep:kaBHUI YHiBepcUTeT 0e3NeKH KUTTEAiATbHOCTI

[IpoBeneHo aHami3 piBHA MOKEKHOI HEOE3MEKN B KBAapTUPi 0araTomoBepXOBOTO
JHUTIOBOTO OYIMHKY B NPMMIIEHHI BiTalbHi miomero 18,5 M? 3 HasBHICTIO ABEPHOIO
oTBOpY po3mipamu 2x0,8 M, BIKOHHOTO OTBOpPY po3Mipamu 1x0,85 M, sikuii criomydeHuit
3 atMocdeporo. [TogaTkoBi ymoBH MozaemoBanHs PyroSim oOpaHi HacTymHi: po3Mip KoMi-
pxu cranoButh 0,25Mx0,25M%0,25M, Temneparypa HaBKOJUIIHBOTO cepenoBuina 20 °C,
BigHOCHA BoJoricTh 40 %, atmocdepruii Tuck 101325 I1a. 3a wiel ymoBH BinOyBanocst Mo-
JenroBaHHs moskexi mpotsrom 180 c. [TapameTpu ocepeaKy MoKexi: MOYaTKOBE TEIIOBU-
ninenns 200 kB1/m?, mwioma ocepeaxy noxesxi 0,3 M2, Ilig yac 10CiKEHHsS BUMipIOBa-
nachk temrepatypa (T) 1 ocoOMMBOCTI pO3BUTKY MmOXKexKi. JJocimimkeHo pO3BUTOK HeOe3Ime-
YHHUX YHHHUKIB TTOKEXI.

KirouoBi ciioBa: mosxexa, IpoeKTyBaHHA, Oe3Ieka Jrrojeid, HeOe3neuHi pakropu
TTOXKEXI.

INVESTIGATION OF CHANGES IN DANGEROUS FIRE
PARAMETERS DEPENDING ON THE LOCATION OF THE IGNITION
CENTER IN HIGH-RISE RESIDENTIAL BUILDINGS USING THE
FIRE DYNAMICS SIMULATOR (FDS)

Kastranets Andrii, Khoma Zakhar
Vovk S.Ya., PhD, Associate professor
Kushnir A.P., PhD, Associate professor
Lviv State University of Life Safety

The paper analyzes the level of fire hazard in an apartment of a high-rise residential
building in a living room of 18.5 m? with a doorway measuring 2x0.8 m and a window
opening measuring 2x0.85 m, which is connected to the atmosphere. The initial conditions
of the RugoSim simulation are as follows: the cell size is 0.25 m x 0.25 m x 0.25 m, the
ambient temperature is 20 °C, the relative humidity is 40%, and the atmospheric pressure
is 101325 Pa. Under these conditions, the fire was simulated for 180 s. Fire center
parameters: initial heat release 200 kW/m?, center area 0.3 m? During the study, the
temperature (T) and features of fire development were measured. The development of fire
hazards was investigated.

Keywords: fire, design, human safety, hazardous factors of fire.
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MaremaTiyHa Mozenb Ta po3paxyHkoBuit kox Fire Dynamics Simulator
(FDS) po3pobneni y HamionansHOMY iHCTHTYTI cTaHAAPTIB Ta TexHomorii CIIIA
(NIST). FDS — nporpamMHe 3a6e3MeueHHs], M0 BiIHO PO3MOBCIOKYETHCS 1 TTOC-
TiliHO po3BHBaeThCcA. FDS MMPOKO 3aCTOCOBYETHCSA SIK TSI BUPIMICHHAS MTPAKTHY-
HUX 3aBIaHb (MPOTHO3 HeOe3MeUHNX (PAaKTOPiB MOXKEXKi, IUTAHYBAHHS €BaKyalli,
OITiHKa BOTHECTIHKOCTI KOHCTPYKIIiii, BU3HAUYCHHS O€3MeYHUX BiJICTaHEH, pO3CIIi-
JIyBaHHS [TOXEX Ta iH.), TaK 1 B HAYKOBHUX JOCIIUKEHHAX. Pe3ynbTaTi moisoBoi
Mmogeni FDS MoxyTh OyTH BUKOpHCTaHI Juis 3a0e3MeUeHHs MTOXKEKHOT Oe3neKn
OyniBeJsb MiJl Yac MPOEKTYBaHHS Ta BU3HAYEHHs PIBHS MMOKEKHOT OE3MEeKH iCHY-
1ounx Oyaisens. [1].

AHai3 MoXxex y BUCOTHHX OYIBIISX CBIYUTH PO HENOJIKH B 3a0e3re-
YeHHI MMOKeKHOT Oe3MeKn BUCOTHUX OyliBesb, MOIMyIIeH] Ha eTari OyJiBHUITBA
Ta ekcrutyararii. HeBignoBigHe HopMam o3100eHHs (pacaniB OyiBenb Hece Be-
JMYE3HY 3arpo3y PO3IOBCIOKECHHS MOXKEXI 10 BepTuKaii Oyxismi. [1].

temp temp

©) (&)

Pucynok 1 — Bizyauizamist po3BUTKY KpyroBoi MOXeXi, ika BHHUKJIA Y BiTaJbHI 13 BiK-
PHUTHM BIKHOM Ta J{BepHMa BHACJIIOK 3aropsiHHS marepy+me6iis mpotsrom 180 c: (a)
KpyroBoi, (0) KyToBo1
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Pucynok 2 — Jlunamika 3miHd B yaci koHUeHTpanii CO2 KpyroBoi moxkexi
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Pucynok 3 — Jlunamika 3miHu B 4aci KoHIeHTparii CO2 KyTOBOT MOKexXi

BucHOBOK.
Hani MozemoBaHHs cBim4aTh, mo nporpamy Fire Dynamics Simulator

(FDS) nominpHO BUKOPUCTOBYBATH SIK HA €Talll IPOESKTYBaHHs OyIWHKIB, CHOPYI,
TaK 1 Ha JiI09UX 00’ €KTax 3 METOI0 3HWKCHHS KiJIbKOCTI BUHUKHEHHS MOXKEXK Ta
Oe3mneku Joaeil. AHali3yI0ud PUCYHOK 1, MOKeMO 3pOOUTH BUCHOBOK SIK BILIH-
Ba€ PO3MIIIEHHS OCEPEAKY BHHUKHEHHSI TMOXKEXi Ha 1i MONaIbIINKA PO3BUTOK. 3
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PHUCYHKIB 2 i 3 6a4urMo, 110 € CyTTeBa pi3HUIS quHaMiku rpadika CO;. Y Bumaaxy
puc. 2 xpurnyna kourentpaitist CO2 (0,11%) nacrana ua 150 ¢, a y BUIaIKy prc.
3Ha 140 c.
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