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[TpoBeneHmiA OTJISAT JTOCHTIKEHb TEIIO3aXHUCHUX BJIACTUBOCTEH 1 METOIB
TEIUIOBOTO  PO3paxyHKy eKpaHHoi i3omsmii. PosrmsHyro  marepianu, 110
3aCTOCOBYIOTBCS B SIKOCTI €KpaHHO1 130JII1ii, 1 METOJUKH EKCIEPUMEHTAIBHOTO
JIOCTIDKEHHST  iX  TeIJIO3aXWMCHUX  BiactuBocTei. [IpoaHamizoBaHo  mporec
TEeTIonepeadi uepes 3aMKHYTI €KpaHOBaH1 MOBITPSIHI MPOIIAPKHU.

3aranbHi TUTaHHA TEIUIOOOMIHY B OY/IBEJIBHUX KOHCTPYKIISIX Ta MPOILEC
nepeaavi TEIUIOTH 4Yepe3 3aMKHYTI IMOBITPSHI MpoIapku B OymiBeTbHUX BHpOOax
po3rsHyTi B poborax B. H. borocnoscekoro, b. @. Bacunwesa, A. E. Biacosa, B. JI.
Inmnincekoro, ®@. B. Ymkosa, C. H. Illopina, K. ®. ®okina, I'. I'. ®apentoka, T. O.
Koctiok, M. A. Canunpkoro, O. b. Onekcienko, I'.C. Parymnaska, FO. C. bikca Ta iH.

K. ®. ®okin, b. ®. BacuibeB B CBOiX poOOTaxX pPO3TIIAIAIOTH AOMUIBHICTH
3aCTOCYBaHHS 3aMKHYTHUX MOBITPSHHUX MPOIIAPKIB B KOHCTPYKITIAX OYIIBENIb 3 METOIO
3HIDKEHHS KUTBKOCTI TETIOTH, 1110 TIEPEIAt0ThCs IIJITXOM BUIIPOMIHIOBAHHS.

HocnimkeHassM  €eKTUBHOCTI ~ 3aCTOCYBaHHS  3aMKHYTHX  TOBITPSHUX
MPOIIAPKIB 13 eKpaHHOIO i30sms1ieto 3aiimanucs [. C. Kammepep, P. C. MuxanbueHko,
. A. Hapunckui, b. 1. llleitnun, A. 1. Kopmakos, I1. H. YMusk, ®. ®@. bornaHos ta
iH. barato moCHigHWKIB MiAKPECTIOIOTH BHCOKI CKCIUTyaTaIliiHi BJIACTHBOCTI
SKpaHHO1 130JIA1I1.

MetoaaM TEmIOBOro po3paxyHKy €KpaHHOI TETUI0130JIs111i TPUCBIYEH] poOOTH

P. JlJam6eptca, C. T'yrca, T. A. Makkapti, M. [H'Opauio, E. i [xy3enme,


https://journals.sagepub.com/action/doSearch?target=default&ContribAuthorStored=D%27Orazio%2C+Marco
https://journals.sagepub.com/action/doSearch?target=default&ContribAuthorStored=Di+Giuseppe%2C+Elisa
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B. 1. KoBanescekoro, I'. II. boiikosa, . JI. Pynakoga, I'. M. Cipux., I'. I'. ®apentoka,
T. O. Koctiok, O. b. Onekcienko. Y pobotax I. C. Kammepepa, C. H. lllopina, M. A.
MixeeBa 1 1H. HaBOAATbCS (HOPMYIH JUIsl KOE(DILIEHTIB TEIUIONEpeaadl NPOMEHUCTOr O
1 KOHBEKTUBHOTO TEIJIOOOMIHY B 3aMKHYTHX MOBITPSHUX MPOIIApKaX.

B nanwuii yac, ik moka3aB aHalli3 JITEpaTypHUX DKEpPEN, BIACYTHS IHXKEHEpHa
METOJMKA PO3paxyHKy OYIIBEIBHUX KOHCTPYKI[IM, YTEIUICHUX 13 3aCTOCYBAHHSIM
€KpaHHOI TEIUIO3OMAIII. Y HOPMATHUBHIN JITEpaTypl TEPMIUYHUNA OMIp 3aMKHYTHX
€KpaHOBaHUX MOBITPSHUX MPOLIAPKIB OLIHIOETHCS yKe HAOIUKEHO.

HaykoBa HOBH3HA OTPUMAHMX Pe3yJIbTaTIiB:

Bnepwe:

— BCTaHOBJICHO, IO TETUIOTPOBIAHICTh MOBITPSHOTO MPOIIAPKY Tepe]] eKpaHOM
MEHINIa y TOPIBHSHHI 3 TPOIIAPKOM, SKHUH 3HAXOIUTHCS TICIs €KpaHy, IO
MiATBEPIKYE BIUIMB €KPaHHOI 130JIA1111 HAa TEPMIYHUH OITIp;

— TEOPETUYHO OOTPYHTOBAHO Ta E€KCIIEPUMEHTAJIBLHO MIATBEPIKEHO MOKIIUBICTh
BUKOPUCTaHHS E€KPAaHHOI TEeIJIOI30JISIii MIDK MOBITPSHUMH TMpOIIApPKAMH B
TEIJIOI30MAIMHNX ~ ApIOHOPO3MIpHUX OYIIBEIBPHUX BHpPOOAX 3 METOIO
MiBUILCHHS X TEPMIYHOTO OTIOPY;

Hicmano nooanvuiozo pozeumxy:

— BUBYEHHS 3aKOHOMIPHOCTEH pO3MOBCIOJKEHHS TEMIIEpaTypHUX TIONIB Yy
3aMKHCHUX TIOBITPSHHUX MpOIIapKax, pO3JAUICHUX  TEIJIOBIIOWBAIOUYNM
EKpaHOM;

— BUBYEHHS POOOTH TEIUIOBIAOMBAIOYMX €KPaHiB MPH 1X PO3MIIIEHHI y BHPOOaxX
13 pizaux matepianiB. [linTBepKeHO, MO0 3aKOHOMIPHICTh PO3MOBCIOIKEHHS
TEIJIOBOTO MTOTOKY HE 3aJICKHUTH BiJl MaTepially 000JOHKH BUPOOY.

IIpakTHYHe 3HAYEHHS] OTPUMAHUX Pe3YJbTATIB MOJISTa€ B TOMY, HA OCHOBI
TEOPETUYHOTO AOCTIKEHHS 1 OTPUMAHUX E€KCIIEPUMEHTAIBbHUX JaHUX 3 TEPMIYHHUX
OTOpIiB  3aMKHYTHX €KPAaHOBAaHWX TMOBITPSIHUX MPOIIAPKIB  3alpPOMIOHOBAHO
TEITO130JISIUINHY UIUTKY JI YTEIJICHHS 30BHIIIHIX CTIH.

BnpoBamxkeHHst pe3ynbTaTiB 371MCHEHO Ha MIANPUEMCTBI MO BUTOTOBJICHHIO
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OyniBenpHux Marepianie POIl «Xmapa» Ta y J[lemaprameHTI €HEpPreTHKH,
TPAHCIOPTY Ta 3B’s3KYy BIHHUIIbKOI MICBKOT pajiy, BIAMOBIAHO 110 3axoAiB Ctparerii
po3BUTKY «BinHnis-2020» — [1nan aiif 31 CTAJIOr0 €HEPreTUYHOrO PO3BUTKY.

B ocHOBY moCHiKeHh TOCTaBICHO 3aJady CTBOPEHHS TEIUIOi30ALIHHOT
¢acanHol maHeni, B AKiil 32 paXyHOK BUKOPUCTaHHS HEBEHTHJILOBAHUX €KPAHOBAHUX
MOBITPSIHUX  MpPOIIAPKIB  JOCATAETbCS ~ HOPMATUBHUM  TEPMIYHUH  Omip
OTOPOKYBAJIbHUX KOHCTPYKIII TpHW 3MEHIICHHI I1X TOBIIMHHU,  IiJIBHINYETHCS
KOPCTKICTh 1 MILHICTh MAHEJIeH, 1110 TPUBOJIUTH JI0 3HMKEHHS CO0IBapTOCTI BUPOOY 1
TPYJAOMICTKOCTI MOHTAXY.

Y nepmiomy po3aijii NpoBeNEHO OS] JOCHIKEHb TEIUIO3aXUCHUX
BJIIACTUBOCTEH 1 METOMIB TEIUIOBOTO PO3paxyHKy eKpaHHOI i3oismii. Po3rmsHyTo
Marepiajau, 10 3aCTOCOBYIOThCS B SKOCTI €KpaHHOI 130Jis1ii, 1 METOJNKHU
eKCIIEPUMEHTAIBHOTO  JTOCTiKEHHS iX  TemIo3aXWCHUX  BJIACTUBOCTEH.
[IpoananizoBaHO TMpoIleC TeIulonepeaaui 4epe3 3aMKHYTI €KpaHOBaH1 TMOBITPSHI
IPOIIApKH.

Y  napyromy po3giji  HaBeEeHO TEOPETHYHI METOAM  PO3PaxyHKY
TETJIONPOBITHOCTI B OaratomapoBux OyIiBEIbHUX OTOPOIKYBAIBHUX KOHCTPYKITIAX,
OIHC Ta0OPATOPHOT YCTAHOBKH Ta METOJUKY MPOBEICHHS EKCIICPUMEHTY.

HopMaTtuBHUM JOKYMEHTOM, IO BCTAHOBIIOE KOHCTPYKTUBHI MPUHIIUITH
IIPOEKTYBaHHs (pacaaHol TeTuI0i30J1ii OyIMHKIB Ta BUMoru Oe3neku, € JIbH B.2.6-
33:2018 «Kouctpykuii OyamHkiB 1 cnopyn. KoHcTpykiiii 30BHINIHIX CTiH 13
dacanHol0 TeruloizosAli€0. BuMmorm 0 MpoOeKTyBaHHs, YJIAalITyBaHHS Ta
eKCILTyaTaIiim.

Po3pobiieH0 ekcrepuMeHTaJbHy YCTAHOBKY, IO JO3BOJIMTh BHU3HAYaTU
TEMIIEpaTypl Ha CTHUKaX IMapiB KOHCTPYKIl CTiHH, SKa MICTUTh IMOIBTPSHI
MPOIIAPKH, €KaHOBaH1 (DOITBTOBAHNM MaTePiaioM.

VY TpeTboMy poO31iJii HaBEECHO PE3yIbTATH €KCIEPUMEHTAIBHUX JOCIIIKEHb,
K1 mependayvaqd BU3HAUYEHHS PO3MOBCIOMKEHHS TeMIepaTypu B OararomapoBUX

BUpPOOaXx 3 EKpaHyBaHHSIM MOBITPSHUX MPOIIAPKIB.
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3a  wmeronoM  XpICTIaHCEHAa BHM3HAYEHO TEIUIONPOBIIHICTH  MOBITPSIHX
MPOIIAPKIB 10 Ta TMicas mpomapky ¢GoiabroBaHoro matepiany. TemmonpoBiIHICTb
NEepIIUX MPOLIAPKIB 3TIHO 3 pe3yJibTaTaMH MEHINA HIK TEIJIONPOBIIHICTh APYTOro
MPOIIAPKY.

BukoHaHO MOJENIOBaHHS JOCHIPKCHHS TMPOXO/KEHHSI TEIJIOBOTO MOTOKY
Kpi3b (OJBroBaHI TEpPMOMaHEAl Ha OCHOBI METOAY KOpeJsiiiiHO-perpeciitHoro
aHamizy nependadae moOyoBY JIHIMHUX MOJENeH HOTo 3aJIe)KHOCT1 BiJl CYKYITHOCTI
BXIIHMX (PaKTOpPIB KOXKHOTO HOTO CTPYKTYpHOTO O0Ky. MojentoBaHHSI MOKa3alo,
M0 BCl OTpUMaHi KOE(IIEHTH JeTepMiHallli CTaTUCTMYHO 3HAYylll, a OTXKe,
OTpUMaH1 PIBHSAHHA perpecii craTUCTUYHO HafidHI. Lle o3Havae, MmO iX MOXHa
BUKOPHUCTOBYBATH JUISI IPOTHO3Y 1 OJIATBIIIOTO aHAII3Y.

VY 4derBepTOMY pO3aiii po3poOJIEHO TEIIOBONALINHY THUTKY (puc. 13), ska
CKIaJaeThcsl 3 3aAHboi 1, OlyHOT 2 1 mepenaHboi 3 CTIHKA 3 EKCTPYAOBAHOIO
MIHOMOJICTUPOSY abo moiiMeprimanoi cywmimii. [lopoxkHuan 4  3amoBHEHI
HEPYXOMHM TOBITPSAM, PO3IIJICHUM Ha JBa MPOILIAPKK TEIUIOBIIOMBAIOUYMM E€KPaHOM
5. 3 METOI0 BUKIIIOUEHHS MICTKIB XOJO01Y TEIIOI30JAIIINHY TUIMTKY BUKOHAHO 3 JABOX
YaCTHH, 3MIIIEHUX B TOPU30HTAIBHOMY HANpAMKY. TepMIYHUI OMip Takoi IIUTKU
cxmagatime R=2x1,83 M°K/Bt. ®@ikcamilo TUIMTOK MDK COOOI0 3IiHCHIOIOTH 3a
JIOTIOMOTOI0 BXOJIPKCHHS BUCTYIIIB Ha BEPXHIN rpaHi OJHIET IIUTKH 3 3aMaJuHaMU Ha
HWKHINA rpaHi iHmoi. Takuil THM CTUKYBaHHS TUIMT 3a0e3redye BiICYTHICTh MICTKIB
XOJIOZY 1 HOJIETIIY€E TX MOHTaX.

[locTaBnena 3amada BUPINIYETHCA TUM, IO B (acaaHid TEPMOI3OISAIMHIN
MaHeli, MO0 MICTUTh NEPEAHI0, 3aJIHI0 CTIHKH, OIYHI IpaHl 1 3aMKOB1 €JIEMEHTH Yy
BUTJISI/II BUCTYIIB 1 3aTTTMOWH, PO3TAIIOBAHKX 31 3MIMICHHSM Y IIaXOBOMY TOPSIKY, 1
BUKOHAHA 3 MOXJIUBICTIO KPIIUJICHHS, MEPEeAHs 1 3aJH CTIHKM YTBOPIOIOTH Kapkac 3
MOPOKHIHOIO, 3aITIOBHEHOIO TETUIOI30JSIIIIHHAM MaTepiajioM, sika BiAPI3HIETHCS THM,
0 3aMKOBI €JIeMEHTH pO3MIIIeHI Ha TepeaHiXx TpaHaxXx Kapkaca. Sk
TEIJTIOO0130 IS IMHUI MaTepial BUKOPUCTOBYIOTHCS €KPAaHOBaHI MPOIIAPKH MOBITPS.

IIpu npomy Kapkac maHesl BUKOHAHHMHM 3 MOJIMEp-MICYaHOro Marepiaiy, a s il



KPIIJICHHS! BUKOPUCTOBYIOThH KJIEHOBUW PO3UMH.

Ile mocsAraeThcs 3aBIAKM BUKOHAHHIO MMAHEII 3 MOJIMEP-MICYaHOTO KapKacy, B
CEepellMHl SKOrO0 € EeKpaHOBaHI MOBITPAHI NPOLIAPKH, SKI 3a0€3MeUYyroTh OIIp
TeIuIonepeaayl Ta iH(payepBOHOIO BUMPOMIHIOBAHHS MaTepiaiy.

Bucoki excrryaraiiiiHi BIaCTUBOCTI BIOMBAIOUOI 130JIA111, SIK 1€ BKa3YETHCS
B 0Oaratbox poOOTax, MPAKTUYHO HE 3MIHIOIOTHCS B YMOBaX BHUCOKUX 1 HU3BKHUX
TEMIIEpaTyp, a TAaKOX B YMOBaX BHCOKOI BOJIOTOCTI 1 BiOpalrii. OgHUM 3 ICHYIOUHX
HEJOJIKIB BIJOMBAIOYOT 130JIS1[1i € MOXKIIMBICTh HasIBHOCT1 KOHTaKTy MK OKpPEMHMU
eKpaHaMu, KU MO)X€ BUHMKHYTU IpH MOHTax1 abo nedopmari. Ile, 6e3ymoBHO,
OPU3BOAMTH 10 3MIHM TOBUIMHU TOBITPSIHUX MPOILIAPKIB 1 3MIHU TeMIlepaTyp Ha
MOBEPXHI €KpaHiB, IO 3rOJAOM € MPUYUHOK 3HUKEHHsS €(QEeKTUBHOCTI poOOTH
130JTA11].

Otpumani po3paxoBaHi 3a ICHYHOUOI (OPMYJIOI0 JaHi, SKi MOKaszajiu, IO
TEMIIepaTypa Ha CTUKaX IIapiB KOHCTPYKIli MOIMIMPIOETHCS JIHIHHO HE3BaXKAIOUW Ha
HasSBHICTH (DOJILIOBAHOTO €KPIHY BCEPEAMHI MOBITPSIHUX Mporiapkis. Lle go3BoauTh
BUKOHATH TIOPIBHSHS PE3YJbTATIB E€KCHEPUMEHTY 3 Pe3yJbTaTaMH TEOPETHUYHOTO
PO3PaXYHKY.

Jlns oxepikaHHS ONTUMAIBHUX TapaMeTpiB OyIiBEIBLHOTO TETIO130JISIIHHOTO
BUpOOY 13 EKpaHOBAaHMMH TMOBITPSHUMU TPOIIAPKAMH  BHKOHAHOIPUHIIUII
ONTHMI3aIlli TEPMIYHOTO OMOpYy OYyMIBEILHOTO BHPOOY B 3aJI€KHOCTI TOBIIUHU
MOBITPSTHOTO MPOIIAPKY Ta MaTepially, 0 OTOYYe HOro.

OTpumaHO pe3yabTaTH JOCHIIKEHb MPOXOPKEHHS TEIUIOBOIO IMOTOKY Kpi3h
3pa3ku cTiHOK 13 rincokaptony, JCII, ckma Ta momikapOoHaTy. BusiBneno,mo B
NOBITPSHOMY  NPOINAPKy, pO3TalloBaHOMY mepen  (onbror  Temmeparypa
MOIUPIOETHCA HEJIHIKHO, yTBOpIOWOUM ‘“‘cTpuOKu”. ToOTO MOBITPSHUI TpOIIAPOK
HarpiBa€Thcsl OUTbIIE TOPIBHAHHI 3 TEOPETHYHO PO3PAXOBAHUMHU JTAHUMHU.
TemmneparypHi CKauKH CIIOCTEPIratoThCsl MIPU TOBIIMHI MOBITPSHOTO mpomapky 10 ta
15 MM, mpu 30UIBIIEHI TOBIIMHU Tpadik TEMIOBOTO MOTOKY 3TJIAXKYEThCS, IO

CBIIUUTh NPO MeHmUNA e(deKT BIAOMBAHHS 1 BHUHUKHEHHS KOHBEKTHUBHOI



TEIUIONEpeaayl B MOBITPSIHOMY MPOIIAPKY.
Knrouosi cnosa: TennonpoBiIHICTb, €HEProe(EeKTUBHICTh, TEPMIYHUH OIIIp,
TEMIepaTypa, YTEIUIIOBaJIbHI MaTepianu, OaraTomapoBi OyAiBedbHI KOHCTPYKIII,

OyZiBenabH1 BUpOOU, EKpaHYyBaHHS.

SUMMARY

Maksymenko MA Heat-insulating products with unventilated air layers,
shielded by heat-reflecting material. - Qualifying scientific work on the rights of the
manuscript.

The dissertation on competition of a scientific degree of the candidate of
technical sciences on a specialty 05.23.05 "Building materials and products”. -
Vinnytsia National Technical University of the Ministry of Education and Science of
Ukraine, Vinnytsia, 2021.

The review of researches of heat-protective properties and methods of thermal
calculation of screen insulation is carried out. The materials used as screen insulation
and methods of experimental research of their heat-protective properties are
considered. The process of heat transfer through closed shielded air layers is analyzed.

General issues of heat transfer in building structures and the process of heat
transfer through closed air layers in building products are considered in the works of
VN Bogoslovsky, BF Vasiliev, AE Vlasov, VL lllinsky , FV Ushkov , SN Shorin ,
KF Fokin, GG Farenyuk , TO Kostyuk, MA Sanitsky , OB Oleksienko, GS
Ratushnyak, YS Biksa and others.

KF Fokin, BF Vasiliev in their works consider the feasibility of using closed
air layers in the construction of buildings in order to reduce the amount of heat
transferred by radiation.

IS Kammerer , RS Mikhalchenko , DA Narinsky , Bl Sheinin , Al Korshakov ,
PN Umnyak , FF studied the effectiveness of the use of closed air layers with screen

insulation . Bogdanov and others. Many researchers emphasize the high performance



properties of screen insulation.

Methods of calculating thermal insulation screen devoted R. Lambertsa S.
Goutz , TA McCarthy , M. D'Oratsio , E. Di Giuseppe , B. J. Kovalevsky, GP
Boykov, J. D. Rudakov, GM Sirikh ., GG Farenyuk , TO Kostyuk, OB
Oleksienko. In the works of J. P. Kammerer , SN Shorin , MA Mikheev and others .
are formulas for coefficient of heat transfer of radiant and convective heat transfer in
a closed air layers .

Currently, as shown by the analysis of literature sources, there is no
engineering method of calculating building structures insulated with the use of screen
insulation. In the normative literature, the thermal resistance of closed shielded air
layers is estimated very approximately.

Scientific novelty of the obtained results:

For the first time:

it is established that the thermal conductivity of the air layer in front of the
screen is lower compared to the layer located after the screen, which confirms

the effect of screen insulation on thermal resistance;

the possibility of using screen thermal insulation between air layers in heat-
insulating small-sized construction products in order to increase their thermal
resistance is theoretically substantiated and experimentally confirmed ;

Got further development:

study of the patterns of distribution of temperature fields in closed air layers,

separated by a heat - reflecting screen;

study of the work of heat-reflecting screens when placing them in products made
of different materials. It is confirmed that the regularity of heat flow
distribution does not depend on the shell material of the product.
The practical significance of the obtained results is that on the basis of
theoretical research and obtained experimental data on the thermal resistance of
closed shielded air layers, a thermal insulation tile for insulation of external walls is

proposed.


https://translate.google.com/translate?hl=ru&prev=_t&sl=uk&tl=en&u=https://journals.sagepub.com/action/doSearch%3Ftarget%3Ddefault%26ContribAuthorStored%3DD%2527Orazio%252C%2BMarco
https://translate.google.com/translate?hl=ru&prev=_t&sl=uk&tl=en&u=https://journals.sagepub.com/action/doSearch%3Ftarget%3Ddefault%26ContribAuthorStored%3DD%2527Orazio%252C%2BMarco
https://translate.google.com/translate?hl=ru&prev=_t&sl=uk&tl=en&u=https://journals.sagepub.com/action/doSearch%3Ftarget%3Ddefault%26ContribAuthorStored%3DDi%2BGiuseppe%252C%2BElisa
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The implementation of the results was carried out at the enterprise for the
production of building materials FOP "Cloud" and in the Department of Energy,
Transport and Communications of Vinnytsia City Council, in accordance with the
Development Strategy "Vinnytsia 2020" - Action Plan for Sustainable Energy
Development.

The research is based on the task of creating a heat-insulating facade panel, in
which due to the use of unventilated shielded air layers the normative thermal
resistance of enclosing structures is achieved by reducing their thickness, increasing
the rigidity and strength of panels, which reduces product cost and installation
complexity.

In the first section the review of researches of heat-protective properties and
methods of thermal calculation of screen insulation is carried out. The materials used
as screen insulation and methods of experimental research of their heat-protective
properties are considered. The process of heat transfer through closed shielded air
layers is analyzed.

The second section presents theoretical methods for calculating thermal
conductivity in multilayer building enclosing structures , a description of the
laboratory installation and the method of the experiment .

The normative document that establishes the design principles of the design of
facade insulation of buildings and safety requirements is DBN B.2.6-33: 2018
"Structures of buildings and structures. Constructions of external walls with front
thermal insulation. Requirements for design, arrangement and operation ".

An experimental setup has been developed to determine the temperatures at the
joints of the layers of the wall structure, which contains half- layer layers packed with
foil material.

The third section presents the results of experimental studies, which involved
determining the temperature distribution in multilayer products with shielding of air
layers.

The thermal conductivity of air layers before and after the layer of foil material
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was determined by the Christiansen method . The thermal conductivity of the first
layers according to the results is less than the thermal conductivity of the second
layer.

The simulation of the study of the passage of heat flow through the foil thermal
panels on the basis of the method of correlation-regression analysis involves the
construction of linear models of its dependence on the set of input factors of each of
its structural units. The simulation showed that all the obtained coefficients of
determination are statistically significant, and therefore, the obtained regression
equations are statistically reliable. This means that they can be used for forecasting
and further analysis.

In the fourth chapter developed heat-isolating in tiles in (Fig. 13), which
consists of a back 1 side 2 and 3 of the front wall of the extruded polystyrene or
polymer mixture . The cavities 4 are filled with stationary air, divided into two layers
by a heat - reflecting screen 5. In order to exclude cold bridges, the thermal insulation
tile is made of two parts shifted in the horizontal direction. The thermal resistance of
such a tile willbe R =2 x 1.83 m 2K / W (Table 5). Fixing of tiles among themselves
is carried out by means of occurrence of ledges on the top face of one tile with
hollows on the bottom face of another. This type of joining plates ensures the absence
of cold bridges and facilitates their installation.

The problem is solved by the fact that in the facade thermal insulation panel
containing the front, rear walls, side faces and locking elements in the form of
protrusions and recesses arranged in a checkerboard pattern, and made with the
possibility of mounting, the front and rear walls form a frame with a cavity , filled
with insulating material, characterized in that the locking elements are placed on the
front faces of the frame. Shielded layers of air are used as heat-insulating material.
The frame of the panel is made of polymer- sand material, and an adhesive solution is
used for its fastening.

This is achieved by making a panel of polymer- sand frame, in the middle of

which there are shielded air layers, which provide resistance to heat transfer and
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infrared radiation of the material.

High performance properties of reflective insulation, as indicated in many
works, do not change in conditions of high and low temperatures, as well as in
conditions of high humidity and vibration. One of the existing disadvantages of
reflective insulation is the possibility of contact between individual screens, which
may occur during installation or deformation. This, of course, leads to a change in the
thickness of the air layers and changes in temperature on the surface of the screens,
which subsequently causes a decrease in the effectiveness of the insulation.

The data calculated according to the existing formula were obtained, which
showed that the temperature at the joints of the structural layers propagates linearly
despite the presence of foil ekrpnu inside the air layers. This will allow you to
compare the results of the experiment with the results of theoretical calculations.

To obtain the optimal parameters of the construction insulation product with
shielded air layers, the principle of optimization of the thermal resistance of the
construction product depending on the thickness of the air layer and the surrounding
material is performed .

The results of researches of heat flow passage through samples of walls from
gypsum cardboard, chipboard, glass and polycarbonate are received. It was found that
in the air layer located in front of the foil, the temperature propagates nonlinearly ,
forming "jumps". That is, the air layer heats up more than the theoretically calculated
data. Temperature jumps are observed at the thickness of the air layer of 10 and 15
mm, with increasing thickness, the heat flow schedule is smoothed, which indicates a
smaller effect of reflection and the occurrence of convective heat transfer in the air
layer.

Keywords: thermal conductivity, energy efficiency, thermal resistance,
temperature, insulation materials, multilayer building structures, building products,

shielding.



12

CIIMCOK ONYBJIKOBAHMX NPALb 3A TEMOIO TUCEPTALIT

Ilyonikauii y naykosux axoeux 6uOanHAX YKpainu ma y GUOGHHAX, W0

yumyromscsa Index Copernicus:

1.

Ickpa M. A., IBeup B. B. Temnoizomnsuiiina muutka st ¢acaniB Oy/iBenb,
oo mpaire 3a npuHuunoMm tepmoca. Cyuacui mexHonoeii, mamepiaiu ma
koHcmpykyii 6 6yoienuymei. Binaung 2010, Ne 2, c. 62-64.

Makcumenko M. A., Ilsenp B. B. Ananiz icHyr4Yux cCHocoOiB 3aXHUCTY
OyniBenb Bif TErIoBTpaT. CyuacHi mexnonozii, mamepiaiu ma KOHCMPYKYii 8
oyoienuymsei. Binuuug 2014, No 2, c. 41-47.

Maksymenko M., Ryndiuk S., Shvets V. Investigation of thermal conductivity
of multilayer building materials at products. Budownictwo 0
Zoptymalizowanym Potencjale Energetycznym, 2018, Vol. 7, no 2, p.9.
Makcumenko M. A., Punmiok C. B. Metomosoris JOCTITKEHHS TPOXOHKEHHS
TEIJIOBOTO TOTOKY Kpi3b (Qosibroani tepmonaneni. Cywacuni mexnonoeii,
mamepianu ma Koncmpykyii 6 6yoisnuymei, Binauig 2018, Ne 2, ¢. 201-205.
Makcumenko M. A., Pumamiox C. B., IlBeur B.B. J[locmmkxeHHs
TEIUIO3aXUCHUX  BJIACTUBOCTEH 3aMKHYTHX TMOBITPSHHUX TMPOIIAPKIB 3
BUKOPHCTAaHHAM eKpaHHOI Terutoizousmii. International Scientific and Practical
Conference World science, 2018, Ne 25, ¢. 37-40.

Maxkcumenko M. A., [lIseus B. B., Kozak B. FO. MogentoBaHHs TPOXOIKEHHS
TEIUIOBOTO TIOTOKY Kpi3b (OJbroBaHi TepMOMaHell Ha OCHOBI METOMY
KOpeIAIiiHO-perpeciiinoro anamnizy. CyuacHi mexwonozii, mamepianu ma

KoHcmpykyii 6 6yoienuymei. Biaaung, 2019, Ne 1, ¢. 72-77.

Ipaui anpobauyiiinozo xapaxkmepy:

7.

Maxkcumenko M. A., IIBenr B. B. BukopucTaHHsS TeIIOBIA0MBAIOYNX
MaTepialiB g yTemieHHs cTiH OyniBenb. XLIV pecionanvna Haykoso-
MexHiuHa KOHQeperyis npoghecopcvbKo-8UKIAOAYBKOSO cK1aoy,
CniepoOIMHUKIE ma CMYyOeHmie YHieepcumenty 3 Y4acmio NpayiGHUKI8

HAYK0B0-0O0CNIOHUX —Op2aHi3ayiii. ma IHICeHepHO-MEeXHIYHUX NPAYi6HUKIE


https://elibrary.ru/item.asp?id=32431285
https://elibrary.ru/item.asp?id=32431285
https://elibrary.ru/item.asp?id=32431285

13

nionpuemcme m. Binnuyi ma obnracmi. (Binauns, 12-13 6epesns 2015 p.),
Binnuug, 2015, c. 2. Enextponnuii pecypc. JlocTymHoO:
http://conf.vntu.edu.ua/allvntu/2015/inbtegp/mba.php.

8. Makcumenko M. A, llIeup B. B. Ananiz ocHOBHUX (aKTOPiB, 110 BIJIUBAIOTh
Ha TEIJIOBY CIIPOMOXHICTh OTrOPOJIKYIOUNX KOHCTPYKIIIH.
Enepeoegexmusnicme 6 ecanyzax exonomixu Yrpainu-2017. MixHapoaHa
HayKoOBO-TexHIYHA KoHpepeHiis (Binuums, 11 mucronmaga 2017), Binauns,
2017. EnexrpoHHuit pecypc. HoctymHo:
https://conferences.vntu.edu.ua/index.php/egeu/egeu2017/paper/view/3416/2862

9. Makcumenko M. A. Temno3axucHi BJIACTUBOCTI 3aMKHYTHUX MOBITPSIHUX
IpOIIapKiB 3 BUKOPUCTAHHSM €KPAHHOI TEIIoi30illil. EHepeoepexmuanicmo
6 eanysax exowomixu Ykpainu-2017. MixHapoaHa HayKOBO-TEXHIUHA
koHpepentis (Binnuns, 11 nmuctonama 2017), Biauuws, 2017. J{octymHo:
https://conferences.vntu.edu.ua/index.php/egeu/egeu2017/paper/view/3415/2861.

10.Makcumenko M. A. Ponp BimOuBaroyoro expaHy B TEPMO3aXMCHHUX
KoHCTpyKisix. XLVII  Hayxoso-mexwiuna  kougepenyis  ¢paxyromemy
byoisnuymea, mennoenepeemuku ma 2azonocmavanns (Binawmg, 12-14
oepesus 2018 p.) Bimmumgm, 2018, c. 2. Enexrponnmii pecype. JoctymHo:
https://ir.lib.vntu.edu.ua/bitstream/handle/123456789/21003/4347.pdf?sequence=3.

Iamenmu:

11. TermoizonsiiiHa eHepropigouBaroya nanenb. [lat. 142166 Ykpaina: MIIK E

04 F 13/00, Ne 201908041, 3asB. 12.07.2019, ony6:1. 25.05.2020, bron. Ne 10.


https://conferences.vntu.edu.ua/index.php/egeu/egeu2017
https://conferences.vntu.edu.ua/index.php/egeu/egeu2017
https://conferences.vntu.edu.ua/index.php/egeu/egeu2017

BCTYII

3MICT

PO31JI 1 AHAJII3 CYUACHHX CIIOCOBIB 3AXHUCTY
BYAIBEJIb BIJI TEIIVIOBTPAT

1.1

1.2

1.21

1.2.2

1.2.3

1.3
1.4

PO311J1 2 METOJOJIOT'TA ITPOBEJAEHHA EKCIIEPUMEHTIB OO

@di3UYyH1 OCHOBH TEIIONEpeiayl B MaTepiaiax

CyuacHi Temnoi3osa1iiH1 (OIbroBaHi MaTepiaau Ta METOIU
yTeIJIeHHs Oy1iBEJb 1 CIOPYT

KoHcTpykinii 30BHINIHIX eHeproe)eKTUBHUX CTiH OY/IBENb 1
CIOpY[

Pynouni ¢onsrosani matepianu

Meronu yreruieHHs OyaiBesb 1 COPY/l €HeProBiI0MBAIOYUMH,
TEIUIO130JSLIMHUMH MaTepiajaMu

Po0Ooua rimoresa goCiIiKeHb

BucHoBkM 10 po3ainy

JOCJIZKEHHSA TEPMIYHOI'O OITOPY MATEPIAJIIB 30BHIIITHIX
CTIH BYAIBEJIb

2.1

2.2

2.2.1

2.2.2
2.2.3

2.3

2.4
2.5

MeToo0JI0Tist JOCHTIIPKEHHS TEIIONMPOBITHOCTI 6araTonapoBux
OyniBeIbHUX BUPOOiB

AHaJi3 Ta BUOip METOAUKH Ta O00JIaAHAHHS JIJIs POBEICHHS
JOCIIHKSHHSI TETUTOMPOBITHOCTI

XapakTepucTHKa MaTepiaiiB Ta 00JIaJHAHHS, KOHCTPYIOBAHHS
1a60paTOpPHOT YCTAaHOBKH

[IpoBeneHHs €KCIEPUMEHTY

Orinka pe3yabTaTiB eKCIIEPUMEHTY

BusnadyeHHs po3moiny TeMiepaTypy Mo TOBITUHI CTIHKH
1a060paTOpHOT YCTAHOBKH 32 ICHYIOUHMHU (HOpMyITaMu
MaremMaTtrudHe MOJETIOBAHHS, ONITUMI3AIlIS TTapaMeTpiB BUPOOy

BucHoBku 510 po3ainy

14

17

22

25

34

34

36

38

41

42

43

43

47

49

58
59

60

67
71



PO311JI 3 JOCJIIKEHHSA NTPOXO/A’KEHHA TEIIJIOBOI'O ITIOTOKY
KPI3b BATATOIIIAPOBY TEILIOI3OJISIIVMHY IIJIUTKY 3
EKPAHOBAHMUMMUW HEBEHTUJIbOBAHUMMH INTPOILIAPKAMMA

HOBITPA

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

[IpoBeneHHs eKCIEPUMEHTY 3 KOHCTPYKIIIE€IO CTIHH 13
TiICOKapTOHY

Po3paxyHOK KOHBEKTHUBHOI 1 BATTPOMIHIOBAJILHOI CKJIaI0BO1
TEIUIoNepe-1ayl Yepe3 3aMKHYTI MOBITPSHI MPOILIAPKH 3
BUKOPUCTaHHSIM €KCTICPUMCHTALHUX JaHUX

O6poOka pe3ysbTaTiB €KCIIEPUMEHTY MPOXOJPKEHHSI TETIOBOTO
MOTOKY Kpi3b 0araTomapoBy TEII0130MSIIHHY TUTUTKY
KoHcTpyroBaHHS TOCTITHOTO 3pa3Ka TEIUIO30JISI[IHHOTO BUPOOY
3 HCBCHTHJIbOBHUMH TTOBITPSHUMH MPOIIIApKaAMH, CKPAaHOBAHHUMHU
(b oIbroBaHUM MaTepiajioMm

TennoBi3iitHI JOCTIKEHHS MOTIMEPIINaHUX TUTUT 13 IBOMa
3aMKHYTHUMH MOBITPSIHUMH MPOIIApKaMH, eKPaHOBAHUMHU

(b oIbroBaHUM MaTepiajioMm

BusnadeHHs (i3UKO-MEXaHIYHUX XapaKTEPUCTHK JOCTITHUX
3pa3KiB TEIIOI30IAIIMHOTO BUPOOY

Pe3ynbpTaTn BUnpoOyBaHb 3pa3KiB TEIIO130JIAIHOTO BUPOOY Ta
3HAUEHHS [UX TTOKa3HUKIB 32 HOPMATUBHUMH BUMOTaM
MopentoBaHHS IPOXOIKEHHS TEIIOBOTO MOTOKY KPi3b
TETUIO130JISAIMHII BUPIO

BucHoBKkH 10 po3ainy

PO3/I1J1 4 TEXHIKO-EKOHOMIYHA OIIIHKA 3ACTOCYBAHHS
EKPAHHOI I30JIA1II B OrOPOKYIOUUX KOHCTPYKIISIX TA Ii
IMPAKTUYHE BUKOPUCTAHHS B BYJIIBHUIITBI

Po3poOka Temnoi30s1iiHO1 IITUTKA 3 HeBEHTUJIHOBAHUMU

MNOBITPSIHUMH IPOILIAPKaMU, EKPAaHOBAHUMU (POJILKOBAHUM

15

12

72

74

77

80

84

87

94

95

105

106

107



Marepiaaom
4.2  Pe3ynbTaTv BOPOBAIKEHHS
4.3  BupoOHHUIITBO MOJIMEPIIIIAHUX TEPMONIaHEeIeH

[TocniioBHICTh BUKOHAHHS POOIT IO MOHTAXY
4.4

TEITIO30JIAIIIMHUX TUTUT

AHani3 TeXHIKO-€KOHOMIYHUX YNHHUKIB YTETJICHHS 30BHIIIHIX
4.5

OTOPOJIKCHb
4.6 BucHoBKH 10 pO3aLTY

3aranibH1 BACHOBKHU

CIIMCOK BUKOPUCTAHUX JI’)KEPEJI

Honartok A Cnncok omyOiKOBaHHUX IMpalk 32 TEMOIO JUCEPTallii

Honatok b AKTH BIpoOBaJKEHHS JUCEPTALITHOT pOOOTH

Honarok B Pe3ynbratu eKciepuMeHTAIbHOT YACTUHU JTOCHIJIKEHHS PO3MOILTY
TEMIIEpaTypH 10 TOBIIMHI CTIHKHU JJAOOPATOPHOI YCTAHOBKH 3 T1IICOKAPTOHY 3
MOBITPSIHUMH TpOIIapKaMu

Honarok I' Pe3ynbratu eKCiepUMEHTaIbHOT YaCTUHU JTOCHIKEHHS PO3MOJILTY
TEMIIEpaTypH MO TOBIIMHI CTIHKM JabopaTopHoi yctanoBkH 3 JICII 3 moBiTpsiHUMH
nporiapkaMu

HNonatok /I PesynpTaTti eKCriepuMeHTaIbHOT YACTUHH TOCIIKEHHS PO3IIOILTY
TEMIIEpaTypH 110 TOBIIHMHI CTIHKHU JJaOOPATOPHOI YCTAHOBKH 3 CKJIa 3 MOBITPSIHUMU
nporapkaMu

Honarok E PesynbTat ekcriepuMeHTAIBHOT YACTUHU JTOCTIKEHHS PO3IOLUTY
TEMIIEPATypH MO TOBIIMHI CTIHKHA JTaOOPATOPHOT YCTAHOBKH 3 TIOJIIKApOOHATY 3
MOBITPSTHUMU TIPOIIapKaMU

Honarok € Pe3ynbrati eKCIepUMEHTATbHOT YaCTUHH TOCHIKEHHS PO3MOILTY
TEMIIEpPaTypH 1O TOBIINHI CTIHKHA JTAOOPATOPHOT YCTAHOBKH 3 MIHOMOIICTUPOITY 3
MOBITPSTHUMU TIPOIIapKaMU

Honarox XX Pe3ynpTaTi ekcriepuMeHTanbHOT YaCTUHU JOCITIKEHHS PO3TOILTY
TEMIIEPATYPH MO TOBIIMHI CTIHKH JTJAOOPATOPHOI YCTAHOBKH 3 MOJIIMEPITIIIIAHOT
TUTUTH 3 TIOBITPSTHUMY TIPOIIIapKaMu

HNonatok 3 IIpotokon Ne 13k/21 kBanidikamiiiHux BUIPOOyBaHb

16

108
110

114

120

123
124

126

137

139

141

143

145

147

149

151

153



17

3 BU3HAYEHHS TEIUIOMPOBIIHOCTI B CYXOMY CTaH1 TEIIOI130J S LIHHOTO BUPOOY

Honarok K BucHoBok 3a pe3ynbTaramu BUIIPOOyBaHb 158
3 BUBHAUEHHS TEIJIONPOBIIHOCTI B CyXOMY CTaH1 TEIUIO130JIAIIITHOTO BUPOOY



18

BCTVYII

OO0rpyuryBanHsi BUOOPY TeMH AociigkeHHs. [IpoGnema mninBUIICHHS
TEIUIOBOI €(EKTUBHOCTI OyJiBENb 1 €KOHOMIi MaJMBHO-CHEPreTUYHHUX PECYpPCIB B
LUMBUIBHUX OYJIBISX € aKTyalbHOI, aj€ CKJIAJHOIO SIK B HalIl KpaiHi, Tak 1 3a
KOPJIOHOM.

B Vkpaini 6mu3bko 40 % mnamuBa, 1m0 BUAOOYBA€THCSA, BUTPAYAETHCS Ha
TeIUIoNocTayaHHs OyiBeslb, IPU LbOMY 30UIBIIYETHCS COOIBAPTICTh BUAOOYBAHHS 1
TPAHCIIOPTYBAHHS TPAJUIIHOIO MPUPOJHOTO NajivBa (BYruuisd, HaQTH, ra3y), 3amnacu
SIKOTO TIOCTYTTOBO BUCHAKYIOTHCS Y BCbOMY CBITI.

Enepro3bepexennss B OyIiBiAsSX MNpU BHUPIIIEHHI NPAKTUYHUX 3aBJaHb
CKOpOYEHHSI 3arajbHOi BHTPATH HETIOHOBIIOBAHWX EHEPropecypciB (BYriuuis, rasy,
HaTH 1 1H.) peami3yeThcsl NUIIXOM 3aCTOCYBaHHS €(PEKTUBHHMX TEIUIOI30JSAIINHUX
MaTepiajgiB Il 30BHINIHIX  CTIH, 1CTOTHOrO  30UIBIIEHHS  TEIJIO3aXUCTY
€KCIUTyaToBaHOro (hOH/IY, TOIIO.

CkopoyeHHS 10 MIHIMyMy BHUTpaT Ha o0OirpiB OyjaiBedb 1 CTBOpPEHHS
KOM(MOPTHUX YMOB JUIS SKUTTS JIIOACH 3aJIeKUTh BlJ 3aCTOCYBaHHS IMPH PEMOHTI,
PEKOHCTPYKIli 1 HOBOMY OYyMIBHHUIITBI Cy4acHUX €()EKTHBHHUX TEIIO130JISIIIMHIX
MaTepiaiiB I YTEIUICHHS KOHCTPYKITIH 1 00amTyBaHHs Oy/TiBEb.

Jlocsartu HEOOXITHOTO 3HAYCHHS OIOpYy TeIUIomnepeaadl 30BHIIIHIX CTiH
MOXJIMBO TPU BUKOPHUCTaHHI OaraTomapoBuX OyIiBeTbHUX KOHCTPYKINH 3
BUKOPUCTAHHIM €(EKTHBHHUX TEIIOBOJAIIMHINX MaTepiajiB, sSKi MOBHUHHI BOJOIITH
BUCOKHMMHM TEIUIO3aXUCHUMH BJIACTUBOCTSIMHM, €KOHOMIYHICTIO, TE€XHOJIOTYHICTIO Ta
MOXKYTh BHKOPHCTOBYBAaTHUCh IPU BHUCOKHMX 1 HHU3bKHMX Temreparypax. [lo Takux
TEIUTOI30JSIIIIMHIX MaTepialiiB MOXKHA BIIHECTH MaTepialii 3 BHCOKOIO BiTOMBHOIO
3matHicTIO. llepeBara expaHHOT 130JAIli TOJMATAE B MOMKIMBOCTI €(EKTUBHOTO
BUKOPHUCTaHHS MOBITPS, SIK MPUPOJHOTO YTEIUIIOBa4ya. Y CTIHOBUX KOHCTPYKIIISX, SIK
MPaBUJIO, LIEeH BUJ TEMJIOBOI 13011l JOUIIFHO BUKOPUCTOBYBATH y BUIJISAL MAKeTy,
SAKUA € CYKYIHICTIO MaTrepiajiB 3 MaJOl MOINIMHAJIBHOI0 1 BEJIMKOI BIJOMBHOIO

3IaTHICTIO MOBEPXOHb CIUIBHO 3 HEBEHTUJILOBAHUMU MOBITPSIHUMHU MPOLIAPKAMU MIXK
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HUMU.

Ha BITUM3HSIHOMY DPHHKY € BEJIMKAa KUIBKICTh MOMIOHMX TEIIOI30JSIIHHUX
MarepiaiiB. B mepmry depry [0 HHUX MOXHA BIJHECTH MaTeplayii 31 CHIHEHOTO
MOJIIETUJIEHY MOKPUTOTO €KPaHHOIO 13011l 3 antoMiHieBoi (onsru. Yepes te, 1o
Taki Marepiaid B ramay3l OyAiBHUUTBAa IOYaJd BUKOPUCTOBYBATHUCS BIJHOCHO
HEJaBHO, TO IUIKOM 3aKOHOMIPHUM € BIACYTHICTh 00'€KTHMBHOI 1H(pOpMalii mpo ix
TEIUIO3aXUCHI BiacTuBocTi. HasiBHa iHQoOpMmalisa, fAKy, SK MpaBWiIO, HaJIalOTh
BUPOOHUKH JTaHOI MPOYKIIii, HOCUTh JOCUTh CYNEPECUINBUN XapakTep. 3 oIy Ha
MOXJIMBICTh ~ BUKOPUCTAaHHS  MOMIOHOI  TEMJIOI30JALII B CYKYHHOCTI 3
HEBEHTUJILOBAaHUMHU IMMOBITPSHUMH TPOIIAPKAMHU, B JIAHUW Yac BUHHKAE HEOOXiTHICTh
BU3HAUEHHS TEPMIYHOTO OMOpy OYIIBEIbHUX OrOpOKYBAIbHUX KOHCTPYKIIH 13
3aCTOCYBAHHSIM €KPaHHOT TEIJIOBOT 13011111,

3arasbHl TUTaHHA TEIUIOOOMIHY B OY/IBEJIBHUX KOHCTPYKIISIX Ta MPOILEC
nepeaavi TEIUIOTH 4Yepe3 3aMKHYTI MOBITPSHI MPOIIApKH B OYIIBEIbHHX BHpPOOAx
po3rsHyTi B poborax B. H. borocnoscekoro, b. @. Bacunwsesa, A. E. Biacosa, B. JI.
Innincekoro, ®@. B. Ymkosa, C. H. Illopina, K. ®. ®okina, I'. I'. dapenroka, T. O.
Koctiok, M. A. Canunpkoro, O. b. Onekcienko, I'.C. Parymnska, 0. C. bikca Ta iH.

K. ®. ®okin, b. ®. BacuibeB B CBOiX poOOTaxX pPO3TIISAAAIOTH JOMUIBHICTH
3aCTOCYBaHHS 3aMKHYTHX MOBITPSHUX MPOIIAPKIB B KOHCTPYKIIISAX OyAiBEIb 3 METOIO
3HIKEHHS KUTBKOCTI TETUIOTH, 1110 TIEPEIAI0ThCs IIJITXOM BUIIPOMIHIOBAHHS.

HocnimkeHHssM  €pEeKTUBHOCTI  3aCTOCYBaHHS  3aMKHYTHX  TOBITPSHUX
MPOIIAPKIB 13 eKpaHHOIO i30smsiieto 3aiimanucs [. C. Kammepep, P. C. MuxanbueHko,
. A. Hapunckuii, b. 1. Illelinun, A. I. Kopmiakos, I1. H. YMusk, ®@. ®. bornanos Ta
iH. barato nmOCHiTHUKIB MiAKPECTIOIOTh BHCOKI EKCIUTyaTalliiiHi BJIACTUBOCTI
SKpaHHOT 130JIA1I1.

MeTonaM TEIIOBOTO PO3PaXyHKY €KPaHHOI TEIUIOI30ISIIii MPUCBIYECHI POOOTH
P. Jlam6eprca, C. I'yrca, T. A. Maxkkapti, M. [d'Opamio, E. i [xysenme,
B. I. KoBanescekoro, I'. Il. boiikosa, 4. /. Pynakona, I'. M. Cipux., I'. I'. ®apentoka,
T. O. Koctiok, O. b. Onexkcienko. Y po6otax I. C. Kammepepa, C. H. Illopina, M. A.
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MixeeBa 1 1H. HAaBOAATbCS (HOPMYIH JUIsl KOE(DILIEHTIB TEIUIONEpeaadl NPOMEHUCTOr O
1 KOHBEKTUBHOTO TEIJIOO0OMIHY B 3aMKHYTHX MOBITPSHUX MPOIIApKaX.

3B's130Kk pO00OTH 3 HAYKOBUMHM NPOrpaMaMH, IJIAHAMH, TEMAMHU.

HucepraniiiHa po0oTa BUKOHYBaJach BIANOBIAHO N0 3akoHy Ykpainu «lIpo
eneprozoepexxenns» Big 01.07.1994 Ne74/94-BP, a Takoxx B paMKax HpPOEKTY
«EHeproeekTuBHICTh Y JKUTIOBOMY CEKTOp1 YKpaiHW», BUKOHYBaJach Ha MiACTaB1
I"anmy3eBoi mporpamu «IlinBuILIEHHS €HEProePeKTUBHOCTI y OyAiBeNbHINA Tany3i Ha
2010-2014 poxwuy, 3arBep/keHoi HakazoM MinperionOyay Big 30.06.09 Ne 257,
3rigHo 3 [Iporpamoro Ypsiay y chepi eHeproeeKTUBHOCTI Ta EHEPro30eperkeHHs.

Meta i 3aBaaHHs JaocjaixkeHHsi. Po3poOka Teminoi3oysiiHoro BUpoOy 3
HEBEHTHJILOBAaHUMH MOBITPSIHUMH TIPOIIAPKAMH, CKPAHOBAHUMU TEILIOBII0MBAIOUNM
MaTepiaioM i 30UTbIIEHHS TEPMIYHOTO OMOpYy OaraTolmapoBUX OTOPOIKYBaJIbHUX
KOHCTPYKIIIi.

— TIPOBECTHU a”aIl3 BUKOPHUCTAHHS TEIUIOB1IOUBAOYO1 130JI 1111
OTOPOJKYBaJIbHUX KOHCTPYKIIIN MPU OYMIBHUIITBI Ta pEKOHCTPYKIlIi OyaiBeb
Ta CIOPYA;

— JOCHIJIUTH TEIUIOI30IAIINHI BIACTUBOCTI OYAiBEIBHOTO TETUIO130JISAI[IHHOTO
BUpOOY B 3aJIe)KHOCTI Bii MaTepiany ii Kapkacy Ta TOBIIMHH TOBITPSHOTO
IPOIIAPKY;

— BUKOHATH TPOEKTYBaHHS  KOHCTPYKTHBHOTO  BapiaHTy  3pa3Ka-MakeTy
TEIUIO30JSIIMHOTO BUPOOY 3 ONTUMI3AII€l0 TEIIo-QI3UYHUX MapamMeTpiB
IIJISXOM BUKOPHUCTAaHHS METOAIB MAaTEMaTH4YHOI'O MOJIEJIOBaHHS IPOILECIB
NPOHUKHEHHS TeMIIepaTypHUX MOTOKIB;

— BUTOTOBUTH JOCHIAHY TAapTii0O 3pa3KiB TEIJIOBONSIIMNHUX BHpPOOIB 3
HEBEHTWJILOBAHUMH TOBITPSHUMHU TIPOIIapKaMU Ta TMPOBECTH KOMILIEKCHI
NPOEKTYBAaHHS €KCIUTyaTallliHUX XapaKTEPUCTUK Oy1iBEIbHOTO BUPOOY;

— OOTpyHTYBaTH JOILUIBHICTh BIPOBA/HPKCHHS B OYIIBHUIITBI pE3yJbTaTiB
HAayKOBOi pPO3pOOKM Ta BU3HAYUTU [OKA3HUKU TEXHIKO-€KOHOMIYHOT

e(eKTUBHOCTI ~ HOBOrO  BaplaHTy  TEIUIO3aXUCTY  OTOPOJKYBaJIbHHUX
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KOHCTPYKIIil Oy/1BETIb.

O0'exT [OCHIIKeHHSI. TMPOLECH TEIUIONPOBIAHOCTI y OaraTromapoBux
CTIHOBUX TEIUIO130SIMHUX BUPOOaX.

IIpeamer pocizKeHHA: TEMIO3OALINHI BUPOOM 3 HEBEHTHJILOBAHUMHU
MOBITPSIHUMU NpOLIapKaMH, €KpaHOBAaHUMH TEIUIOB1IOMBAIOYMM MaTepPiaioM.

MeToam xoc/IiIzKeHHSA: aHAIITUYHI Ta €KCIIEPUMEHTaIbH1 METOAN BU3HAYEHHS
TEIUIONPOBIAHOCTI  OyJiBEIbHUX  MaTepiajdiB Ta BUPOOIB; MaTeMaTUYHOTO
MOJIEJTIOBAHHS 3aJI€KHOCTI TEPMIYHOI'O ONOpy OyAIBEIBLHOTO BUPOOY B 3aJI€KHOCTI
BiJl TEIUIOMPOBIAHOCTI 1 TOBIIMHU €KPAaHOBAHUX MOBITPSHUX MPOUIAPKIB; (P13MUHOTO
MOJIEJIIOBAHHS TEIUIONPOBIAHOCTI uepe3 OaraTomapoBi Oy/iBeNbHI BUPOOM Ta
aHaIli3y eKCIIEPUMEHTATBHIX JTaHUX.

HaykoBa HOBH3HA OTPUMAHMX Pe3yJIbTATIB:

Bnepwe:

— BCTaHOBJIEHO, L0 TEIUIONPOBIIHICTh MOBITPSHOrO MPOLIAPKY MEpea €KpaHOM
MEHINIa y MOPIBHSAHHI 3 HPOIIAPKOM, SIKUM 3HaXOAWUTBHCS MICHA €KpaHy, LIO0
MiATBEP/KYE BIUTMB €KPAHHOT 130141111 Ha TEPMIYHU OITip;

— TEOPETUYHO OOIPYHTOBAHO Ta €KCIEPUMEHTAJIBHO IMIITBEPAKEHO MOXKIUBICTD
BUKOPHUCTAHHS EKPaHHOI TEIUIO30JIALi MK TMOBITPSHHMH TMpOIIapKaMH B
TEIJIOI30MAIIMHNX ~ ApIOHOPO3MIpHHX  OYIIBEIBPHUX BHpPOOAX 3 METOIO
MiBUILICHHS X TEPMIYHOTO OTOPY;

Hicmano nooanvuioeo pozeumxy:

— BHUBYEHHS 3aKOHOMIPHOCTEHM pPO3MOBCIOJKEHHSI TEMIEPAaTypHUX TOJIB Yy
3aMKHEHUX TIOBITPSIHUX TMpPOIIApKaX, PO3AUICHUX TEIUIOBIIOMBAIOYHM
EKpaHOM;

— BUBYEHHS POOOTH TEIUIOBIAOMBAIOYMX €KpaHiB MPH 1X PO3MIIIEHHI y BHPOOax
13 pizanx matepianiB. [linTBepKEHO, MO0 3aKOHOMIPHICTh PO3MOBCIOIKEHHS
TEIJIOBOTO ITOTOKY HE 3aJICKHUTH BiJl MaTepialy 000JIOHKH BHPOOY.

IIpakTHYHe 3HAYEHHS] OTPUMAHUX Pe3yJbTATIB MOJSITa€ B TOMY, HA OCHOBI

TCOPCTUYIHOI'O I[OCJ'IiI[)KeHHH 1 OTPpUMAHUX CKCIICPUMCHTAJIIbBHUX AdHHX 3 TepMi‘-IHI/IX
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OMOPIB  3aMKHYTHX €KPAaHOBAaHMX MOBITPSIHUX MPOIIAPKIB  3alpONOHOBAHO
TEIUIO130JSIUIMHY TUIMTKY JIJISl YTETJIEHHS 30BHIIIHIX CTIH.

BnpoBamkeHHst pe3ynbTaTiB 371MCHEHO Ha MIAMPUEMCTBI MO BUTOTOBIICHHIO
OyniBenpHux Marepianie POIl «Xmapa» T1a y [lemapramMeHTI €HEpPreTUKH,
TPaHCIOPTY Ta 3B’s3Ky BIHHUIIbKOI MICBKOT pajiy, BIAMOBIAHO 10 3axoAiB Ctparerii
po3BUTKY «Binuuis-2020» — [1nan aiif 31 CTAJIOr0 €HEPreTUYHOrO PO3BUTKY.

OcHoBHi HayKOBi pe3yJbTaTH IHCEPTaliiHOT POOOTH OTpHUMaHi aBTOPOM
camMocCTiiiHO. Y pobOoTax, omyOJIKOBaHMX Yy CIIIBABTOPCTBI, aBTOPOBI HaJIekKaTb
HACTYMHI HaykoBi pe3ynbTatu: [1], [11] — po3pobneno Ttemoizondiiiiny Qacaany
wintky; [2], [7], [8] — npoBeaeHO aHami3 ICHYIOYHX CIOCOOIB 3aXKMCTy OyaiBeNb Bij
TEIUIOBTPAT, Ta (DAKTOPIB sIKI BIUIMBAIOTh HAa TEPMIUHY CTIMKICTH 03700JI0BAIBHUX
marepianis; [3], [10] — mociayKeHHS TEIUIONPOBITHOCTI OaraTomapoBHUX
OyIiBebHUX MaTepialiB Ta BHUpPOOiB; [4] — po3poOka METOO0JIOTIT MpPOBEICHHS
€KCIIEPUMEHTY IIJIsl JOCIKEHHS POXOJKEHHS TeIJIOBOTO MOTOKY KPi3hb (POJIbroBaH1
TEIUTIOBOJIAIINHI TIUTKH; [5], [9] — mOCHKEHHS TeIUIO3aXHCHUX BIIACTUBOCTEH
3aMKHYTHX TOBITPSHUX MPOIIAPKIB €KpaHOBAaHUX (HOJIBIOBAHUMH MaTepiaiamu; [6] —
MaTEeMaTUYHE MOJCNIIOBaHHS MPOXOPKEHHS TEIJIOBOTO MOTOKY Kpi3b (oJIbroBaHi
TEpMONIaHEJl Ha OCHOBI METOJNY KOpEeJSIiHHO-perpeciiiHoro anamizy; [8] —
IIPOBEICHO aHaTi3 (DaKTOPIB K1 BINTUBAIOTH HA TEPMIYHY CTIHKICTh MaTepiaiiB.

Amnpobanisi martepianiB aucepranii nmpoBoawrack Ha HaykoBo-TexHIUHIN
KoH(pepeHIii ¢pakyapTeTy OYIIBHUIITBA, TEIUIOCHEPTETUKHU Ta TasomnoctadaHHs, (12-
14 6epesns 2018, Binnuis); EHeproe@ekTUBHICTh B raidy3siX €KOHOMIKH YKpaiHu-
2017, (11 mucronmaga, Bimnwmms, 2017); XLIV perioHanpHili HayKOBO-TEXHIUHIN
KoHpepeHItii mpodecopchbKo-BUKIAAAIBKOTO CKJIady, CHIBPOOITHUKIB Ta CTYACHTIB
VHIBEPCUTETY 3 YYacTIO TMpAIliBHUKIB HAyKOBO-IOCTIIHUX OpraHizamii Ta
IH)KCHEPHO-TEXHIYHUX TMPAIIBHUKIB MiAMPUEMCTB M. BimHwmmi ta ob6macri, (12-13
oepesns 2015, Binaus).

Hyo6aikanii. OcHOBHUH 3MICT qucepTalii BukiajaeHo y 10 HaykoBux npartsx, 4

CTaTTl y BITYU3HSIHUX Ta 2 Y 3aKOPJAOHHUX (PaxOBUX BUAAHHSAX, 110 HIUTYIOThCA Index
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Copernicus, 4 Te3u KoHpepeHI[id, | TaTeHT Ha KOPUCHY MOJEIb.

Ctpykrypa Ta o0car aumcepramii. J[uceprariiina poOoTa ckiamaerbcs 3i
BCTYIY, YOTUPHOX PO3LTiB Ta 3arajJbHUX BUCHOBKIB, CIUCKY BUKOPUCTAHUX JKEPEIT
13 120 HaliMeHyBaHb 1 JOAATKIB. 3arajibHUM 00csT AucepTarlii ckianae 167 cTOpiHOK,

3 skuX 110 cTOpIHOK OCHOBHOT'O TEKCTY, MICTUTh 35 PUCYHKIB, 28 TaOIHIIb.
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