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1. TligBuieHHs e(PEKTUBHOCTI 3aM100iraHHs OMKUPEHHIO [10XKEXI 330BHi OyAiBeJIb IPOTUIIOKEKHUMU KapHU3aMU

2. Increasing the effectiveness of preventing the spread of fire from outside buildings by fire-fighting cornices

Pedepar:

1. Inceprarist npuCBsY€Ha MiIBULIEHHIO [I03KE>KHOI 6e311eKy BUCOTHUX Ta 6araToQyHKIiOHaNIbHUX OyAiBeb
IIJISIXOM BUBYE€HHS BIVIUBY KOHCTPYKTUBHUX NIapaMeTpPiB IPOTUIIOXKEXKHUX KaPHU3IB Ha 3aM100iraHHsI MOMKUPEHHIO
IIO>KE>Xi 330BHI Oy[IiBji Ha BuIi NoBepxu. [IpoaHanizoBaHo peasbHi MOXKeXi, pi3Hi TUIM (acalHUX IPOTUIIOKEKHUAX
[IepeLIKOo ] Ta METOIM OL[iHKY iX e(eKTUBHOCTI, BUSBJIEHO HEJIOIIKY iCHYIOUUX MifxoniB. TeopeTnyHo
OOIPYHTOBAHO, 1110 KAPHU3U IIPSIMOKYTHOTO abo 6araTorpaHHoro npodisnio 30aTHi CTBOPUTH 30HY MiHiManbHOI
IIBUJIKOCTI i MAKCMMAaJIbHOTO TUCKY 11032 $acaiHO0 IJIOMIMHOIO, 1110 YHEMOSKJIMBIIIOE TIOBTOPHE ITPUENHAHHS
nonym's 1o ¢acany. 3a JOIOMOTOI0 KOMITIOTEPHOTO MOJI€/II0OBAaHHS BiITBOPEHO ClI€HApiil IOMMPEHHS BOTHIO KPi3b
BIKHO Ha BUIIMIA TIOBEPX Ta OCJITKEHO IT'SITh TUIIIB KAPHU3iB: MPSIMUL, 6araTOrpaHHUN, TPaNelienoIioHnH,
«BiHIJIeT» i 3a0Kpyryienuil. [linTBeppKeHo, 1o popma KApHU3Y CYTTEBO BIVIMBAE Ha €(PEKTUBHICTD 3aXUCTY, a B
OKPEMUX BUIAJIKaX HeBAIa opma MOKe HaBiTh IPUCKOPUTY MOIIMPEHHS BOTHIO. HaTypHi BOrHEBi BUTPOOYBAaHHS
1I0Ka3aJjy, 1o HalKpalli pe3ysbTaTu JEMOHCTPY€E KapHU3 Y POPMi «BiHIJIETY»: I1JIOLA KDUTUYHOTO [IPOTPiBy HE

nepesulnye 12% 3axuileHoi NoBepxHi, MakcuMasbHa TeMmIepaTypa 6i1s1 gacany 3HIKYeTbCs 10 35%, a 1J1o1ma



KPUTUYHOTO ITPOrPiBy 3MEHILIYETHCS B Pa3u MOPIBHIHO 3 ¢pacagom 6e3 kKapHu3y. [Toxnbka Mi>k KOMIT'IOTEPHOIO
MOJEJIJIIO Ta HAaTypHUM €KCIIepUMEHTOM He repeBuinnia 14%. Po3paxoBaHo eKOHOMIYHUI e(deKT: 3aCTOCYBaHHS
KapHU3Y TUIIY «BiHIJIET» LO3BOJISIE 3MEHIIMTH NPSIMi 30UTKU Bif, pyliHyBaHHS (acany 1o 29% NOpiBHSHO 3
icHylounMu Metogamu. HaykoBa HOBU3HA I0JISITA€ Y PO3POOLi MaTEMAaTUYHOI MOZEJ PyXy MOJIyM'sl ITPU B3a€MOJII 3
6araTorpaHHUM KapHU30M i3 TOBELEHUM 3HIDKEHHSIM TUCKY Ta MIBUIKOCTI KOHBEKTUBHOTO IIOTOKY 110 60%,
BCTAHOBJIEHHI 3aJI€5KHOCTE! BILJIMBY 3a0KPYIJIEHMX KAapHU3iB Ha TeMIiepaTypy gacapny i3 3HiKeHHSIM y 2,2-2,5 pasu
Ha BHCOTI 70 1,7 M, a TaKOX Y CTBOPEHHI €KCIIEPUMEHTAJILHOI YCTAaHOBKY [1J1 TECTYBAaHHS KAPHMU3IB Pi3HUX TUIIIB Ta

BJIOCKOHAJIEHHI METOAVKM ITPOrHO3YBAHHS IOIIUPEHHS 30BHILIHBOI ITOKEXKI.

2. The dissertation focuses on improving fire safety of high-rise and multifunctional buildings by studying how the
structural parameters of fire-retardant cornices affect the prevention of external fire spread to upper floors. Real
fire incidents were analysed alongside various types of facade fire barriers and existing assessment methods,
revealing significant shortcomings in current approaches. It was theoretically substantiated that cornices of
rectangular or polygonal profile can create a zone of minimum velocity and maximum pressure outside the facade
plane, thereby preventing flame reattachment to the facade surface. Using computational fluid dynamics (CFD)
modelling, a scenario of fire spreading through a window opening to an upper floor was reproduced, and five
cornice types were investigated: straight, polygonal, trapezoidal, winglet-shaped, and rounded. It was confirmed
that cornice geometry substantially affects protective performance, and that in certain cases an unfavourable
shape can actually accelerate fire spread to upper floors. Full-scale fire tests demonstrated that the winglet-
shaped cornice yields the best results: the critically heated area does not exceed 12% of the protected facade
surface, the maximum temperature near the facade is reduced by up to 35%, and the critically heated area
decreases several-fold compared to a facade without a cornice. The discrepancy between computational modelling
and full-scale experimental results did not exceed 14%. An economic assessment showed that application of a
winglet-type cornice can reduce direct losses from facade destruction by up to 29% compared to existing
methods. The scientific novelty consists in the development of a mathematical model of flame and heated gas
movement interacting with a polygonal cornice, with a demonstrated reduction of convective flow pressure and
velocity by up to 60%; in establishing dependencies of rounded cornices 0.3-0.75 m wide on facade surface
temperature, achieving a reduction of 2.2-2.5 times at heights up to 1.7 m; as well as in the creation of an
experimental apparatus for testing cornices of various types and the advancement of methodologies for predicting
and limiting external fire spread along building facades.
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