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Pedepat/anoTanis:

1. EnekTpomarHiTHi BUIPOMIHIOBaHHSI € BArOMUM YMHHUKOM BIIJIMBY Ha JII0J€i i TexHiuHi 3aco6u. EnexTpomarHiTHe
BUIIPOMIHIOBaHHS iH(PpauepBOHOTO [1ialla30HY € TeIJIOBUM, TOMY HOT0 6JIOKYBaHHS € BaXXJIMBUM acCIIeKTOM
LIMBiZIbHOI 6€3IeKU. Yepe3 HeOOXiHICTh 3aXUCTY JIIOJUHU Bifl TEpMiYHMX BIUIMBiB, BUTOKY TEIJIOBOI €Heprii i
nigBUIEeHHS eHeproeeKTUBHOCTI OyAiBesnb i cnopyn,. Po3noBciomkeHHs iHppauepBOHUX BUIIPOMiHIOBaHb Ma€
IeKinbka Pi3sMIHNX MeXaHi3MiB, TOMy CTBOpeHHS! e(DeKTHBHOI TeI10i30J11ii 06'€KTIB € CKIIAIHOIO TEXHIYHOIO
3a/1aueto. bisbIIicTh iCHYIOUMX TEPMOI30JII0I0UMX MaTepiasliB MaloTh BEJIMKi MacorabapyTHi napameTpu abo CKIafHy
CTPYKTYpY 1 XapaKTE€pHU3YIOTbCSsI BUCOKOIO BapTicTi0. OCOGJINBO 1€ CTOCYEThCS 3aCO0iB 3aXUCTY JIIOAVHY Bifl
TePMIUYHMX BIUJIMBiB HU3bKUX TEMIIEPATYP Ta iHPpadepBOHOTO KaMyPisky. Tomy nocTtae 3aga4a CTBOPEHHS

iHHOBaL{IHMX MaTepiajiB [OCTATHbOI €PEeKTUBHOCTI I IPUMHSATHOI BapTOCTI JJ1s1 3aXUCTY JIIOJEeil Ta MiJBUIeHHS



eHeproe(eKTUBHOCTI 00’€KTIiB Oy1iBHUITBA. Y EPIIOMY PO3AiJi pO3IJIsiHYyTO 6i0JIOriuHy Ail0 iHPpauepBOHUX
BUIIPOMIHIOBaHb Ta [IPOaHaJi30BaHO YNHHY HOPDMATUBHY 6a3y 3 6JI0KyYBaHHS €JIeKTPOMAarHiTHUX BUIIPOMIHIOBAHb Ta
TepMoizoJsLii 06’eKTiB. JJOCiI’)KeHO CydacHU CTaH MUTAHHS WOA0 6JI0KYBaHHS €J1eKTPOMarHiTHUX
BUIIPOMIHIOBaHb iH(PAYEPBOHOrO Jiala3oHy I NPaKTUKU PO3POOJIEHHS i BIPOBAIKEHHS 3aXMCHUX MaTepialiB.
BusHaueHO HM3KY HEBUPIIEHUX 1 HEOCTaTHbO BUPiLIeHNX MUTaHb. HalibispIn BaXKJIMBUMU 3 HUX € HEOOXiTHICTD
BJJOCKOHAJIEHHS 3aCO0iB MOJIe/II0OBaHHS TEIJIONEPEHOCY KPi3b 1apyBaTi CTPYKTYPU i PO3pOOJIEHHS TEOPETUYHUX
3acaj, 3aCTOCYBaHHsI IEBHMX MaTepiasiB [jIs BATOTOBJIEHHS 3aXMCHUX KOHCTPYKLIii. BifcyTHI HanpaljloBaHHS 00
3aXMCHOT0 MaTepiajy Masoi TOBIIMHY U IPUMHIATHUX €(PEKTUBHOCTI Ta BApTOCTi. Y Apyromy po3zini po3po6ieHo
METOJIY i METOIMKY BU3HAYEeHHS ePeKTUBHOCTI MaTepiaiB [ij1s 6JI0KyBaHHS €JIeKTPOMAarHiTHUX BUIIPOMIHIOBaHb
iH(ppauepBOHOro HianasoHy. Y TpeTbOMY PO3iji OGTPYHTOBAHO OOMPaHHS KOMIIOHEHTIB 1711 PO3PO6JIEHHS
MarepiasiB i KOHCTPYKLiM AJ1s1 6JIOKyBaHHs iH(ppadyepBOHMX BUIIPOMiHIOBaHb. [I0Ka3aHa IPUIHATHICTb
3aCTOCYBaHHS /J1 6JI0KyBaHHS iH(ppavyepBOHOTO BUIIPOMiHIOBAaHHS CKJIOTKAHMHHU Ta 6a3a/1bTOBOI TKAHUHU.
BusHaueHo 3acaiyi pO3MUTTS TEIJIOBOI CUTHATYpH 3aXUCHUMU MaTepiasamu. Po3pob6sieHo i BUnpo6yBaHo MaTepia
17151 OZIHOYACHOTO 3aXMCTy OO'€KTIB BiJl BIIJIMBY €JIEKTPOMAarHiTHUX BUIIPOMIHIOBaHb iH(P)pauyepBOHOTO Jlialla30Hy Ta
pazioyacToT. Y 4eTBepTOMY po34iJii HajaHi 6a30Bi 3acaiy MPOEKTYBAHHS 3aXVCHUX MaTepiajiB MeToaMu
MOJIeJIIOBaHHS NIOMIKMPEHHS TEIJIOBUX ITOTOKIB KPi3b LIapyBaTi CTPYKTypH I IpoBeseHo Bepudikallilo pesyibTaTiB
IIPOEKTyBaHH:. HaBeieHO pe3yJibTaTh BIIPOBAKEHHS NOCIIIKEHDb y TPAKTUYHY AisybHiCcTh KoMiiaHii TOB HBII
«Tanan-TloxTrex» Mif, Yac IPOEKTYBaHHS Ta BUTOTOBJIEHHS CY4aCHUX I'PYIIOBUX Ta iHIMBINYyaJbHUX 3aCO0IB 3aXUCTY
3 OOI'PYHTOBAaHUMHU TEXHIUHMMU XapaKT€PUCTUKAMY, SIKi BUTOTOBJISIIOTBCS [1J151 TIOXKEXKHO-PSTYBAJIbHUX MiJPO3/isiB
JCHC Vkpainu Ta iHIKX 00'€KTiB KPUTUYHOI iHPpacTpyKTypu. Pe3ysbTaT LOCiI>)KeHb BIIPOBAIPKEHO Y
HaByasIbHUI npouec KuiBCchbKoro HaljioHa/IbHOTO yHiBepcUTeTy OyAiBHULITBA i apxiTekTypu. HaykoBa HOBU3HA
OTPUMAaHUX PEe3yJIbTATIB MOJIAra€e Y HACTYIIHOMY: Briepie: o TEOpeTUYHO OOrPYHTOBAHO 3aCTOCYBAaHHS CKJIOBOJIOKHA
L7151 6JI0KYBaHHSI BUIIPOMIHIOBaHb yCbOTO iHpauyepBOHOrO Jiana3oHy MJISIXOM BpaXxyBaHHS IOTJIMHAIbHUX
BJIACTMBOCTE! CKJIOBOJIOKHA Y Jliania30Hi JOBXUH XBUJIb 8-10 MKM; 0 €KCIIepUMEHTAIbHO BU3HAYEHO e(PEeKTUBHICTD
3aCTOCYBAaHHS MaTepiajliB Ha OCHOBI CKJIOTKaHWHY [1J1s1 TEIJI0i30J1s1ii 06’€KTiB Ta iHppauepBOHOTro KaMyQJIsiKy, o
IO3BOJIMJIO BUKOPUCTOBYBATH 3aXMCHUMN AP 3aBTOBLIKM 1-2 MM 3 IOBEPXHEBOIO I'ycTUHOW 200 r/M2 1151 IOBHOTO
0J10KyBaHHs iHppauepBOHOI0 BUIIPOMIHIOBaHHS 3a rpajlieHTiB Temneparypu 20-30 K. BoockoHaneHo: 0 MeTOUYHi
3acafiy IPOEKTYBAHHS OJSTY IJ1s1 3aXUCTY JIIOAEN Bifl TEpMIYHMX BIUIUBIB Ta MiATPUMaHHS TEIJIOBOTO PEXXUMY
IIJIIXOM BU3HAYEHHS TEMIIEPATyPHUX [IAPAMETPiB OKPEMUX LIAPIB OJSTY Ta 3aXMCHOTO APy, 0 JO3BOJISIE
panioHasi3yBaTy 06paHHs MaTtepiasiB 115 ix BUrotossieHHs. Habysiy nopanpmoro po3BUTKY: 0 METOAMYHI Iifxonu
IO MOZEJIIOBaHHS MTOMUPEHHS TEIIJIOBOTO IIOTOKY KPi3b IapyBaTy CTPYKTYPY Y IIPOCTOPI i 4aci 3a paxyHOK
BpaxyBaHHS HAsIBHOCTI NOBITPSIHUX MPOIIAPKiB Mi’K OKPEMUMM MapaMy KOHCTPYKIi, 110 JO3BOJISIE 3HU3UTH
OXMOKU y MpoIiecax MPOEKTYBaHHS LIAPyBaTUX MaTepiasiB 1J1s1 6JI0KyBaHHS iHQpayepBOHUX BUIIPOMIHIOBAHb.
[TpakTuyHe 3HaUYEHHS OJlepKaHUX Pe3yJbTaTiB IOJISITA€ Y HACTYITHOMY: 0 Po3po6seHunit MaTepiasn NpuaaTHUM 1Jis
BUTOTOBJIEHHS 3aXMCHOTO OJATY /115 MiATPUMAaHHS TEIJIOBOrO PEXXUMY Tijla JII0AUHY; 0 Masa TOBIMHA I TUTOMa
Bara marepiasy 3abe3neuye eproHOMIi4HICTb OZSITY, BUTOTOBJIEHOTO 3 TAKOrO MaTepiasny. 0 BUCOKi noramHanbHi
BJIACTMBOCTI y iH(pauepBOHOMY Ziana3oHi J03BOJIAI0T BUKOPUCTATH MOTO IJ1s1 CTBOPEHHS 3aC00iB HETIOMITHOCTI

Jmonel i TexHIYHUX 3aCO6iB JeTeKTopaMu iH

2. Electromagnetic radiation is a significant factor affecting people and technical equipment. Electromagnetic
radiation in the infrared range is thermal in nature, so its blocking is an important aspect of civil safety due to the
need to protect people from thermal effects, heat loss and to improve the energy efficiency of buildings and
structures. The propagation of infrared radiation involves several physical mechanisms, making the creation of
effective thermal insulation for structures a complex technical challenge. Most existing thermal insulation
materials are bulky or have a complex structure and are characterised by high cost. This is particularly true for
means of protecting people from the thermal effects of low temperatures and infrared camouflage. Therefore, the
task arises of creating innovative materials of sufficient effectiveness and acceptable cost to protect people and
improve the energy efficiency of buildings. The first chapter examines the biological effects of infrared radiation
and analyses the current regulatory framework for blocking electromagnetic radiation and the thermal insulation



of structures. The current state of the art regarding the blocking of infrared electromagnetic radiation and the
practice of developing and implementing protective materials has been investigated. A number of unresolved and
insufficiently resolved issues have been identified. The most important of these are the need to improve methods
for modelling heat transfer through layered structures and the development of theoretical foundations for the
application of specific materials in the manufacture of protective structures. There is a lack of research on
protective materials of small thickness with acceptable efficiency and cost. The second chapter develops methods
and techniques for determining the effectiveness of materials for blocking electromagnetic radiation in the
infrared range. The third chapter justifies the selection of components for the development of materials and
structures for blocking infrared radiation. The suitability of glass fabric and basalt fabric for blocking infrared
radiation is demonstrated. The principles of thermal signature blurring using protective materials are established.
A material has been developed and tested for the simultaneous protection of objects from the effects of
electromagnetic radiation in the infrared range and radio frequencies. The fourth chapter presents the basic
principles of designing protective materials using methods for modelling the propagation of heat fluxes through
layered structures, and the design results have been verified. The results of applying the research to the practical
activities of the company LLC Scientific and Technological Enterprise "Talan-Pozhtech" during the design and
manufacture of modern group and individual protective equipment with substantiated technical characteristics,
which is produced for the fire and rescue units of the State Emergency Service of Ukraine and other critical
infrastructure facilities, are presented. The research results have been incorporated into the teaching programme
at the Kyiv National University of Construction and Architecture. The scientific novelty of the results obtained lies
in the following: For the first time: o the use of glass fibre to block radiation across the entire infrared spectrum has
been theoretically substantiated by taking into account the absorption properties of glass fibre in the 8-10 uym
wavelength range; o the effectiveness of using glass fabric-based materials for thermal insulation of objects and
infrared camouflage has been experimentally determined, enabling the use of a protective layer 1-2 mm thick with
a surface density of 200 g/m? to completely block infrared radiation across temperature gradients of 20-30 K. The
following have been improved: o methodological principles for designing clothing to protect people from thermal
effects and maintain thermal conditions by determining the temperature parameters of individual layers of
clothing and the protective layer, which allows for the rational selection of materials for their manufacture. The
following have been further developed: o methodological approaches to modelling the propagation of heat flux
through a layered structure in space and time by taking into account the presence of air gaps between individual
layers of the structure, which allows for a reduction in errors in the design processes of layered materials for
blocking infrared radiation. The practical significance of the results obtained lies in the followin
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