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1. TTigBuIeHHS IOKEKHOI 6e31eKy KOHCTPYKIIil 30BHIIIHIX CTiH XUTIOBUX OYAUHKIB i3 pacaHOIO TEIJI0i30J1s1i€l0
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Pedepar:

1. B renepiuHii yac y npaktuui 6yiBHULITBA 1J1s1 SMEHIIEHHS TeIlJIOBTPAT BUKOPUCTOBYIOTh Pi3Hi TeJ10i30sLiliHi
Marepiany, Taki gK MiHOMOJIICTUPOJI, MiHEPaJIbHA BaTa, MIHOIMOJIyPETaH, CKJIOBATa, NEPJT Tomwo. CydacHi
TEMJI0i30JIALIMHI MaTepiaju MaloTh MIKUPOKUI Aiana3oH 3aCTOCYBaHHS, 32 OIIOMOTOI0 HUX BUKOHYIOTh YTEIJIEHHS
[IOKpiBeJIb, 30BHIIIHIX, BHYTPIIIHIX Ta MifjBaJIbHUX CTiH, N€PeKPUTT Ta mimyorn. OgHuUM i3 Hal6inbII
PO3IIOBCIOMIKEHUX 3aCTOCYBaHb TEIJIOI30IALIIHUX MaTepiaiiB € yTenseHHs gacafiB 6yauHKiB. KoHCTpyKuieo
30BHIIIHIX CTiH i3 (hacafHOI0 TEIJIOI30IALi€I0 € KOHCTPYKLS, SIKa CKJIQAEThCS 3 HECY4Oi YaCTMHU CTiHU Ta
KOMILJIEKTY TEIJIOBOI i307141ii i mpu3HayeHa 1711 3ab6e3redyeHHs] HOpPMAaTUBHUX 3HaYeHb TEIJIOTEXHIUHMX [10Ka3HUKIB

CTiHOBUX KOHCTPYKLil, 3aXUCTy Oy[IiBeJib i CIIOPYZ, BiJl BIUIMBY HABKOJIMIIHBOTO CEPEJOBUILA, 3a0€31eYeHHS



HOPMAaTMBHOTO MiKPOKJIiMaTy OyiBeJib i CIOpyJ, Ta HaJaHH4 (pacagam OyiBesib i CIopyH, IpUBabIUBOrO
€CTeTUYHOro Burisany. Kpim nosuTuBHuX nepesar, pob0oTy 3 TEpMOMOJI€pHI3allii MOXKYTb 361/IbLIYBATH [TOXKEXHY
HaBaHTary OyJUHKiB, 60 3aCTOCYBaHHS TOPIOYOT0 TEIJIOI30JISLIMHOr0 MaTepialy BIVIMBAaTUME Ha IOXKEXHY
Hebe3neKy OyiBesb i3 pacafHO TEI0i304Lie0. [opiHHS nosimMepiB — Le ckilanHe Qi3uKo-xiMiyHe sIBUIIe, 1[0
BKJIIOYA€E MPOLECH TEIJIO- Ta MAaCOOOMIHY, XiMiYHY KiHETHKY Peakliiil K y KOHJIEHCOBaHili, TaK i B ra3oBiil ¢azax, a
TakoxX iHmi ¢pakropu. llnpokuit acOPTUMEHT N0JliIMEPHUX MaTepiasiB 3a XiMi4HOIO OyIOBOIO Ta CKJIANIOM, iX
6araTOKOMIIOHEHTHICTb, IO€IHAHHS 3 IHIMMMU OyliBeJIbHUMU MaTepiajlaMy Ta IMPOKE 3aCTOCYBaHHS Y OYIiBHULTBI
3YMOBJIIOIOTb cielM(idHi yMOBY BUHUKHEHHSI, PO3BUTKY Ta raCiHHA Moxex (pacaniB 6yOUHKIB. Y OyziBesbHill ranysi
65113bK0 80% Teroi30 it HOro MaTepiany CTAaHOBUTD IIHOMOJICTUPOJI, SKUI Ma€e 3HaYHi HEOJIIKY 3 TOYKU 30pY
IIO>KE>KHOI HeOe3IIeKU: BiH € rOpI0YUM MaTepiasioM, Mif, yac MOXKeXi BUijsie TOKCUYHI IPOAYKTH, & TAKOXK 3HAYHO
BIIJIMBA€ HA BOTHECTINKICTb OyIiBeJIbHUX KOHCTPYKIIiM i3 pacagHOIO Temoizosuieo. PO3BUTOK HAyKOBUX
T10JIO>KEHD TIOKEXKHOI 6€31eKU MOJIIMEPHUX MaTepiasliB 3 METOI0 PO3POOKHU Oisblll 6€3MEYHUX i CTIIKUX 10 BOTHIO
marepiasiB 6a3yeTbcst Ha PyHIAMEHTATIbHUX TEOPETUYHUX Ta €KCIIePUMEHTAJIbHUX AocimkeHHax J.W. Gilman, C.L.
Jackson, M. Lewin, J. Ebdon, S. Billmeyer, I. Stengel, D. Duffey, J. Anderson, R. Jansson Ta inmi. B ocransi poku
3HAQYHUX YCIHiXiB JOCSATHYTO B rajy3i MaTeMaTUYHOTO MOEIIOBAHHS IIPOLECIB, 10 XapaKTEPU3YIOTh PO3BUTOK
IIOXKEX B OyZiBIIsX pisHOro npusHadeHHs. Lli mocsrHeHHs MOB's3aHi nepin 3a Bce 3 pobotamu Tomaca @., [Ipazneiina
I., KeinTiepi 1., b. I'. Jlemunnuy, T. M. llTnans, C. B. [To3neesa, B. B. Hixkuuka, O. B. Hekopu Ta iHmux. Metoto po6oTtu
€ PO3KPUTTS 3aKOHOMIPHOCTEN NOLIMPEHHS BOTHIO TOBEPXHEI0 KOHCTPYKIIiY 30BHIIIHIX CTiH i3 pacafHOIO
TEII0I30JIALi€I0 Ha OCHOBI ITiHOMOJIICTUPOITY 3 OMOPAIKEHHAM WITYKaTypPKaMU Ta YMHHMUKIB, SKi BIIJIMBAIOTh HA
eeKTUBHICTb 3aCTOCYBaHHS [TPOTUIIOKEKHUX NIEPELIKOI, SIK HiAIPYHTS 715 IiABUILIEHHS [10XEeXXHO] 0e311eKu
SKUTJIOBUX OYJMHKIB i3 (pacafiHOIO TEMI0i30Is11i€10 Ta TOPIOYMM yTeIloBaueM. 3a1ayi gociaxeHHs: 1. BukonaTtu
aHaJIi3 MOXKEXKHOI HEOE3MEeKU Ta PO3KPUTH OCOOIMBOCTI TPOLLECY TOPiHHS KOHCTPYKLiH 30BHIIIHIX CTiH i3 (pacagHO0
TEIJIOI30JISL{€I0 Ta TOPIOYUM YTEIIIOBaYeM KUTIOBUX OYIMHKIB, PO3IJISIHYTH TUIIOBI CLieHapil pO3I10OBCIOIKEHHS
BOTHIO iX [TOBEPXHEI0; PO3KPUTH MEXaHi3M MOINUPEHHSI BOTHIO TTOBepxHelo (pacaiHoi Ters1o0i30s11ii Ha OCHOBI
IiHOMOJIiCTHPOJTY. 2. BUKOHATH aHasli3 IPOTUIIOXKEXHUX 3aX0/1iB Y KOHCTPYKIIisIX 30BHIIIHIX CTiH i3 (pacagHoO
TEIJI0i30JISI1i€10 Ta ONOPSIKEHHSIM LITYKaTypPKOIO, SIKi 3a6€3M1e4yl0Th 0OMEeKEHHSI TIOMMPEHHS BOTHIO 110 (acamy,
0CcobIMBOCTEN IX 06JIalITyBaHHS Ta KOHCTPYKTUBHI apameTpu. 3. OOIpyHTYBaTH METOAUKY €KCIIePUMEHTabHUX
IOCJIiIKEHb HA OCHOBI aHAJIi3y MDKHAPOHMX Ta HALliIOHAJIbHUX CTAHAPTIB, JITEPATYPHUX Ta IHIIUX IpKEPEl
iHpopmaLlii CTOCOBHO iCHYIOUMX METO/iB HATYPHMX BUIIPOOYBAaHb MTOXKEKHOI HEOE3MEeKM 30ipHUX cucTeM ¢dacaHoi
Ter10i301s1il 6yAVHKIB 3 ONOPSAIPKEHHSIM ITyKaTypKaMuy Ta MeToiB ii oniHioBanHS. 4. [IpoBecTy HaTypHi BOrHeBi
BUIIPpOOYBaHHS 30ipHUX cucTeM (acafHOi TeNJI0i30 AL 3 ONOPSIKEHHSIM MITyKaTypKaMy Ha TIOLIMPEHHS BOTHIO Y
BinnosinHoCTi Bo Bumor JJCTY 9072:2021. 5. BUKOHaTH KOMITIOTEPHE MOZE/I0OBAaHHS HaTYPHUX BOTHEBUX
BUIIPOOYBAaHb KOHCTPYKLii 30BHIIMIHBOI CTiHM i3 (pacafHOIO TEMJI0I30IS1Ii€I0 3 ONOPSAKEHHSIM IITYKAaTyPKOIO Ha
NOIIMPEHHS BOTHIO B cepenoBulli FDS Ta nepesiputu po3pobsieHy Mojiesib Ha afleKBaTHICTb LIJIIXOM [IOPiBHSIHHS
OTPUMAaHUX YUCEJIbHUX AAHUX 3 PE3YJIbTaTaMU €KCIIEPUMEHTAIbHUX JOCIiIKEeHb. 6. [JOCHiANTY YMHHUKY, SIKi
BIUIMBAIOTh HA €(PEKTUBHICTb IPOTUIIOKEXHUX KAPHU3IB /17151 3a1106iraHHs MOMKPEHHS IOXKEXi IOBEPXHEI0 30ipHUX
cucreM ¢acanHoi Ter10i30ALil JKUTI0BUX OYIMHKIB. BUKOHATU OBHUI (PAaKTOPHUN YMCIJIOBUI €KCIIEPUMEHT Ta
OTPUMAaTH TAOIUILIO 3i 3BeJ€HUMU JAHUMHU LI0JI0 MaKCUMaJIbHOTO 3HaY€HHsI TeMIepaTypu 6isst noBepxHi ¢acany B

3aJIe5KHOCTI Bl,ﬂ MWPUHU ITPOTUIIOKEKHOTO KapHU3Y Ta BUCOTU BiKOHHOT'O Mi)l(HOBerOBOFO HpOCTiHKy.

2. Currently, various thermal insulation materials such as expanded polystyrene, mineral wool, polyurethane foam,
glass wool, perlite, etc. are used in construction practice to reduce heat loss. Modern thermal insulation materials
have a wide range of applications; they are used to insulate roofs, exterior, interior and basement walls, ceilings
and floors. One of the most common applications of thermal insulation materials is the insulation of building
facades. The construction of exterior walls with facade insulation is a structure consisting of a load-bearing part of
the wall and a thermal insulation kit designed to ensure the standard values of thermal performance of wall
structures, protect buildings and structures from environmental influences, ensure the standard microclimate of
buildings and structures, and give the facades of buildings and structures an attractive aesthetic appearance.In
addition to the positive benefits, thermal modernization work can increase the fire load of buildings, as the use of



combustible insulation material will affect the fire hazard of buildings with facade insulation. The combustion of
polymers is a complex physical and chemical phenomenon that involves heat and mass transfer processes,
chemical kinetics of reactions in both condensed and gaseous phases, and other factors. A wide range of polymeric
materials in terms of chemical structure and composition, their multicomponent nature, combination with other
building materials and widespread use in the construction industry determine the specific conditions for the
occurrence, development and extinguishing of building facade fires. In the construction industry, about 80% of
thermal insulation material is expanded polystyrene, which has significant disadvantages in terms of fire hazard
indicators: it is a combustible material, releases toxic products during a fire, and has a significant impact on the
fire resistance of building structures with facade insulation. The development of scientific provisions of fire safety
of polymeric materials with the aim of developing safer and more resistant to fire materials is based on
fundamental theoretical and experimental studies by J.W. Gilman, C.L. Jackson, M. Lewin, J. Ebdon, S. Billmeyer, I.
Stengel, D. Duffey, J. Anderson, R. Jansson and others. In recent years, significant progress has been made in the
field of mathematical modeling of processes characterizing the development of fires in buildings for various
purposes. These achievements are primarily associated with the works of Thomas F., Draddale D., Quintieri D., B.
G. Demchyna, T. M. Schnall, S. V. Pozdeyev, V. V. Nizhnyk, O. V. Nekora and others. The purpose of the work is to
uncover the patterns of fire spread on the surface of external wall structures with polystyrene-based facade
insulation and plaster coatings, and to identify the factors affecting the effectiveness of fire barriers, as a
foundation for enhancing the fire safety of residential buildings with facade insulation and combustible insulation.
The main tasks of the research. 1. Perform an analysis of fire hazards and uncover the features of the combustion
process of external wall structures with facade insulation and combustible insulation in residential buildings.
Examine typical scenarios of fire spread on their surfaces and reveal the mechanism of fire propagation on the
surface of facade insulation based on polystyrene foam. 2. Analyze fire protection measures in external wall
structures with facade insulation and plaster finishing, which ensure the limitation of fire spread along the facade.
Discuss the features of their installation and the structural parameters. 3. Justify the methodology for
experimental research based on the analysis of international and national standards, literature, and other sources
of information regarding existing methods for full-scale fire testing of prefabricated facade insulation systems with
plaster finishes and methods for their assessment. 4. Conduct full-scale fire tests of prefabricated facade insulation
systems with plaster finishes on fire spread in accordance with the requirements of DSTU 9072:2021. 5. Perform
computer modeling of full-scale fire tests of the external wall structure with facade insulation and plaster finishing
on fire spread in the FDS environment and verify the developed model for adequacy by comparing the obtained
numerical data with the results of experimental studies. 6. Investigate factors affecting the effectiveness of
fireproof cornices in preventing fire spread on the surface of prefabricated facade insulation systems in residential
buildings. Perform a complete factorial numerical experiment and obtain a summary table of the maximum
temperature values near the facade surface depending on the width of the fireproof cornice and the height of the
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JoparkoBa iHpopmauist: https://www.scopus.com /authid /detail.uri?authorld=57205222046;
https:/ /scholar.google.com.ua/citations?hl=ua&user=moOm3rMAAAAJ;
https: / /www.webofscience.com /wos /author /record /2087367

IloBHe HafIMeHyBaHHSI IOPUIUYHOL 0CO0H: JIbBiBCHKUIT [lepKaBHUIT YHIBEPCUTET 6e3TeKn

SKUTTENiSITIBHOCTI

Kopg 3a €IPIIOY: 08571340

Micue3HaxoaKeHHS: ByJ1. KnenapiBceka, 6ya. 35, JIbBiB, 79007, Vkpaina
dopma BiracHOCTI: /lepxasHa

Cdepa ynpaBitiHHSL: [lepkaBHa ciyx6a YKpaiHy 3 HaI3BUYANHNX CUTYaLii

InenTudikarop ROR:

VII. BizomocTi npo odilliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OTIOHEHTH

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. ®emyx KOpiit JleoHinoBuY

2. Yurii L. Feshchuk

KBasigikanis: . t. u., c.1., 21.06.02

InenTudikarop ORCID ID: 0000-0003-4328-8473

JoparkoBa iHpopmanist: https://www.scopus.com/authid /detail.uri?authorld=57366831600;
https:/ /scholar.google.com.ua/citations?hl=uk&user=HJGleVoAAAA]



IloBHe HaliMEeHYBaHHS IOPHUAHUYHOI O0COOM: [HCTUTYT JEPKABHOTO YIIPABJIIHHS Ta HAYKOBUX [JOCIIKEHD 3

LIABIJILHOTO 3aXUCTY

Kopg 3a €IPIIOY: 43533709

MicueSHaxo,q)KeHHﬂ: ByJI. Bumiropopceka, 6yz. 21, Kuis, 04074, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: [lepkaBHa ciyx6a YKpaiHy 3 HAA3BUYANHNUX CUTYALLii

InenTudikarop ROR:

Baacue IlpizBumie Im's I1o-6aTbKOBI:

1. Hyansin OnekcaHgp MuxainnoBuy

2. Oleksandr M. Nuianzin

KBasidikamis: 1. 1. ., nouenr, 21.06.02
Inentudikarop ORCID ID: 0000-0003-2527-6073

JoparkoBa iHpopmawist: https://scholar.google.com.ua/citations?hl=uk&user=kI6Z-xYAAAAJ;
https:/ /www.scopus.com /authid /detail.uri?authorIld=57195073506;
https:/ /www.webofscience.com /wos /author /record /40052486

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI OCOOHM: UepKachkuii iIHCTUTYT MOXKEXKHOI 6e3nexu imeHi Tepois

YopHoobuns HalioHambHOrO yHiBEpCUTETY UBLIBHOTO 3aXUCTY YKpaiHU

Kopg 3a €IPIIOY: 39117736

Micue3Haxoa>KeHHS: Bys. OHompieHKa, 6y/. 8, Yepkacu, Yepkachkuii p-H., 18034, Vkpaina
dopma ByracHOCTI: Jlepxasna

Cdepa ynpaBiiHHS: [lepkasHa ciyk6a YKpaiHu 3 HAA3BUYaiHUX CUTYyaLLii

InenTudikarop ROR:

PeuenseHTu

Baacue IlpizBuuie Im's I1o-6aTbKOBI:

1. BoBk Cepriit SIpociaBoBuY

2. Sergiy Y. Vovk

KBasigikanis: . t. u., gou., 21.06.02
InenTudgikarop ORCID ID: 0000-0001-5278-3754

JoparkoBa iHpopmanist: https://scholar.google.com.ua/ citations?hl=uk&user=OLXCiKgAAAAJ;
https:/ /www.scopus.com /authid /detail.uri?authorld=57215778470;
https:/ /www.webofscience.com /wos /author /record /31185559

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI OCOOH: JIbBiBCHKUIT AEPKaBHUI yHIBEPCUTET GE3MEKH

SKUTTENiIINbHOCTI
Kopg 3a €IPIIOY: 08571340

Micue3HaxoaKeHHS: By Knenapiscbka, 6y, 35, JIbBiB, 79007, Ykpaina



dopma BiracHOCTI: JlepxasHa
Cdepa yllpaBJIiHHﬂZ JepkaBHa ciy>x6a YKpaiHu 3 HaI3BU4aHUX CUTYaLil

InenTudikarop ROR:

Baacwue IlpizBume Im's Ilo-6aTbKOBI:

1. ITazen Ouner OpirioBuy

2.0Oleh Y. Pazen

KBasigikamis: . . 1., 21.06.02

Imentudikarop ORCID ID: 0000-0003-1655-3825

HoparkoBa iHdopmawuist: https://scholar.google.com /citations?hl=uk&user=0L0iuVcAAAAT;
https:/ /www.scopus.com/authid /detail.uri?authorld=57191601271;
https: / /www.webofscience.com /wos /author /record /1954388

IloBHe HafIMeHyBaHHH IOPUIHUYHOL 0COOH: JIbBiBCHKUIT [IepKaBHMI1 YHIBEPCUTET 6€3TeKn

SKUTTEHISIIBHOCTI

Kopg 3a €IPIIOY: 08571340

Micue3Haxoa KeHHS: By Knenapicbka, 6y1. 35, JIbsis, 79007, Ykpaina
dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBitiHHS: [lepkaBHa ciyx6a YKpaiHy 3 HaI3BUYaNHNUX CUTYaLii

InenTudikarop ROR:

VIII. 3ak1104YHi BiZOMOCTI

BsiacHe I'IpisBmue IMm's [To-6aTBLKOBI Kopanumuu Bacuns BanunboBud

TOJIOBH pajgu

BiacHe I'Ipianme Im's [To-6aTBLKOBI KoBanumun Bacuns BanunboBud

TOJIOBYIOYOTO Ha 3acCimaHHi

BignmoBizasnbHHI 32 Ili,Z[I‘OTOBKy Karitin Osnekcanap IBaHoB1Y

00JIiIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisIIBHOCTI

VKpIHTEI

IOpuenko TersiHa AHaTOJIiBHA



