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EHEPTOE®EKTHUBHI KOHCTPYKIIII ®ACAJTHOI
CBITJIONPO30POI TEILIOI3OJIALIII

BinHAIBKHIT HA[IOHATHPHUN TEXHIYHANA YHIBEPCUTET

Anomauin

Haseoeno oena0 ma ananiz 0ocniodxcerv i KOHCMPYKMUBHUX piuleHb hacaonoi ceimionpo3opoi mennoizonayii 3
Memoro nidguiyeHHs enepeosdepedicents 0yoisens. [Ipoananizoearno Hopmamueri eumozu 00 gacadHoi ceimaonpo3opoi
mennoizonayii.
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Abstract

An overview and analysis of research and constructive solutions of facade translucent thermal insulation with the
aim of increasing energy saving of buildings is provided. The regulatory requirements for facade translucent thermal
insulation have been analyzed.
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Beryn

AKTYyallbHICTh TiABHUIIEHHS €Heproe)eKTUBHOCTI TEIUIOI30NANiHHOI 000JOHKH Oy/iBelh BiA3HAYCHO Y
3akoHax «llpo eneprernuny edekTuBHICTEY», «IIpo eHepro3zdepexeHHs»» Ta BioOpakeHO y OyIiBENbHUX
HopMax «TermnoBa i3osiis OyaiBenby, «OnaneHHs, BEHTWISIISI Ta KOHIUIIOHYBAaHHSI» Ta HaIllOHAJIBLHUX
crarnaprax «Eneprernyna edekTuBHICTh OyAiBeNb», «MeToan BHOOPY TEIUIOI3ONAMIHHOTO MaTepialy st
yTerieHHs OyaiBenby [1-5].

OnHuM 13 KOHCTPYKTHBHHX pillleHb (acaaHoi Terioi3oismii € 30ipHi cHCTeMH 3 ONOPSHKEHHSIM
MPO30PUMH E€JIEMEHTaMH, BigHOCHTBCA 10 kiacy I [6]. Konctpykitisi 30BHIimHIX cTiH i3 (acagHoro
TEIUIOI30JISILIIE€I0 T OTIOPSIKEHHSIM IMPO30PUMHU €JIEMEHTaMU Tiepe0ayae CyIiIbHAN CBITIONpPO30puii (haca
abo KkoMmOiHOBaHUWI ¢acam 3 OINOPSAPKEHHSM Mpo3opuMu eneMmeHTamu. dacagHa Terwioi3omsmis 3
OTIOPSI/DKEHHSAM TPO30PUMH €JIEMEHTaMH € TIONYJISPHOI0 B YKpaiHi mpu OyIiBHUITBI TPOMAICHKUX Ta
KHUTJIOBUX OyniBenb. L[bOMy CHpHSIOTH €CTETHYHI XapaKTEepUCTUKU CKIISTHOI TOBEPXHi, IO MOXKe OyTh
I3€pKajJbHOI0, HAaIiBIIPO30POI0, KOJIBOPOBOIO 1 3abe3nedye Xopour apXiTeKTypHi skocTi. CBiTionpo3opi
(acaau MarOTh 3HAYHY PO3MAITICTh apXiTEKTYPHHX, €CTETHYHHX 1 TEXHIYHUX XapaKTEPUCTUK. BeHTHIIbOBaHI
(acagm 3 OONMUITFOBAHHSAM 31 CKJIa JTO3BOJISIOTH JIOCSTTH BPaXKEHHS CYIUIBHOTO CKIiHHA (hacamy, TOMAL K
MPUMIIEHHS] MalOTh 3BHYaliHi BikHa. BOHU 3a0e3MeuyloTh CKIIHHS MPOCTIHKIB 1 TIIyXUX JUISHOK dacaiy,
IPH [[bOMY CKJIIHHSI CTiH i BIKOH MO BHKOHyBaTHCs B ojHiii rutonuHi [10]. TTomanbiie BUKOpHCTaHHS
CBITJIONPO30pOi 130JA1IiT TOTpeOye OIiHIOBAHHS eHeProe()eKTUBHOCTI ii Pi3HMX KOHCTPYKIIIH.

Pe3yabTaTu noc/iiKkeHHs

CydacHi Marepiann Ta KOHCTPYKIi QacamHoi TEIUIOi30AMii € MpeIMeToM AOCHTIKeHb HAayKOBIIIB
VYkpainuy, Itanii, Icnanii, bensrii, Anonii, Kurato, Ciomyuenux [lltaTiB Ta inmux (puc.1).

Cepen 3apyOiKHUX MyOJIiKaIil MiKaBe JOCTIIKEHHS aBTOPIB [6] 1040 cucTeMM MOJABiHHOrO (hacaury,
SAKMA MOXXHA BH3HAuMTH sK (acan OyZIiBii, IO OXOIUIIOE OAMH ab0 KiJibKa MOBEPXiB 3 KiTbKOMa
o6onoHKkamMu. OO0IOHKH MOKYTb OyTH MOBITPOHEITPOHUKHUMH a00 BEHTHJILOBAHUMH. 3aBISKH PETEILHOMY
BUBYCHHIO Ta TPOEKTYBaHHIO OyIiBii, OOYZOBaHi 3 MOABIMHUM (acagoM, MOKYTh MaTH Kpallli TEIUIOBI
XapaKTePUCTUKH, HIX 3BUUAHUN OJHOIIApoBUH (acan. Y crarTi HaBeleHI BUCHOBKM IIOAO €HEPreTUYHOI
e(eKTHBHOCTI TOJBIHHOTO (acamy, 3aCTOCOBAHOTO JI0 THUIOBOI O(icHOI OyaAiBii B KIIMAaTUYHUX yMOBax



I'onkonry. Byna cTBopeHa eKcIiepiMeHTaIbHA YCTAaHOBKA, a JaHi BUMIPIOBaHb BHKOPHUCTAaHI IS TTEPEBIPKU
TEOPETUYHOT MOJIEIi, PO3pO0IICHOT 3a JOMOMOT0r0 MporpaMu MozaeaoBanusa EnergyPlus. [ToTim nepeBipeny
MOJIeNIb BHUKOPHCTOBYBAJM IJIsi OL[HKM €HEepreTHYHoi e(eKTUBHOCTI mnoABiiiHOTO (hacamxy 3 pi3HUMH
KOH(ITYypamisiMe, BKIIOYAlOYH THUN CKIHHA (TIpo3ope, MOTIHHar4Ye ado BigOWBaioue CKIIO), MOJOKEHHS
CKJIiHHS (BHYTpilIHE a00 30BHIIIHE CKJIO) 1 IIapW CKJIIHHS (MaTepian Ui OJMHApHOTrO abo MOABIHHOIO
CKIiHHS). Pe3ynpTaTi moka3yroTs, 110 MOABIMHA ¢acagHa crucTeMa 3 OJHOLIAPOBUM MPO30PUM CKIIHHSIM Y
SIKOCTI BHYTPIINIHBOTO CKJIAa Ta MOJBIMHMM BiOMBAIOYMM CKIIOM Yy SIKOCTI 30BHIITHBOTO CKJIa MOXE
3a0e3MeYnTH MIOPIYHY €KOHOMilo Onu3bKo 26% eHeprii OXONomKeHHs OyAiBJi MOPIiBHSHO 3i 3BHYAHHUM
OJTHOIIAPOBUM (hacazoM i3 OJHUM TOTJIMHAIOYMM CKJIOM. CKITiHHA. OJHAK TPUBAIMI TePMiH OKYIMHOCTI y 81
pik poOuTH cucteMy HoABiHHOTO (hacagy eKOHOMIYHO HEBUT1THOIO.

Pucynok 1 - Arani3 pe3ynbpTaTiB HAyKOBUX ITyOumiKarliii (3a perionamMn) 3a TeMoro «materials of glass
facades» 3 Web of Science Core Collection(na 4.11.2022p.)

Hocmimkennss  [8,9] npucBS4YeHO BIOCKOHAICHHIO «PO3yMHOTO BikHa». TpamuiiiiHi MOBHICTO
MACHBHI TEPMOXPOMHI pO3yMHI BiKHA HE MOXYTh PETYJIIOBATH CBOIO MPO30PICTh BIAMOBIAHO A0 MapaMeTpiB
30BHIIIHBOTO KIIMAaTy, a JMIIE PEryJlIOI0Th COHSYHE BHUIIPOMIHIOBAaHHS, NPU [OMY HE BpPaXOBYIOUH
MiABHMIICHHS TEMIIEPATYPH B IPUMIIIEHH], 110 HAAXOIUTh y BUTIIAAI KOHBEKII1. Y crarTi [9] 3ampomoHoBaHo
BOynoByBatu moii (N-i3onpomninakpunamigauii) (PNIPAm) mikporens y BUCOKONPO30py MOTiaKpHIaMiTHy
(PAM) marpuiro. ['ipporens PNIPAmM-PAM xapakTepusyeTbcss HAIBUCOKAM KOE(DIlliEHTOM MPOMYCKaHHS
ceitna 90,6% i coHsyHor Moayisiiero 65,5%. BBonsunm HaHOYACTMHKH B TEPMOXPOMHI TiJporeni Ta
MOETHYIOUM TIEpeBark PiJKOro CKia B KOHTPOJI KOHBEKII Teruia, po3po0IeHO HOBHW THUI aKTHBHOTO Ta
MACHBHOT'O «PO3yMHOTO BiKHa» 3 MOABIHHUM KepyBaHHIM (po3ymHe BikHO APDC). Ilix yac nemoncTpanii B
npuMinieHHi OyJio JOBEAEHO, 10 «pO3yMHE BiKHO», B sike BBeneHo pimuHy PNIPAM, mae Haiikpamry
eHeproz0Oepirarody 37aTHICTh. Termuis 3 BHUKOPUCTaHHAM «po3yMHUX BikoH» PNIPAM, 3Hmkye
TeMIeparypy NOBITps B IpUMIIlleHHI Ha 15 rpaayciB MOPiBHSHO 3 31 3BUYAHUM CKJIOM.

BianosigHo 10 OyaiBenbHux HOpM YKpainu [1] 30ipHI cuCTeMH 3 OMOPSKEHHSIM MPO30PUMHU
esleMeHTaMu (kiac I') BUKOHYIOTBCA 3 TEIIOBOIO 130irsini€ro. CBITIONPO30pa OropoKyBajbHa KOHCTPYKIIS
Moyke OyTH HaBilIEHOIO 200 CAMOHECYHOI0 B MeXax MOBepXy abo sipycy, sika BCTAHOBIIOETHCS 3 TTOBITPSIHUM
MPOLIAPKOM MiX 1 30BHIIITHBOIO TIOBEPXHEIO Ta 3aXMCHUM CBITJIONPO30PUM mapoM. KOMILIEKT CKIIa1aeThes
31 CBITJIONPO30PHX €IEMEHTIB; HECyuoro Kapkaca, A0 CKJIaJy SKOTO BXOISTh CTOSKH, PHUIelli, eIeMEHTH
KpIIUIEHHS; HENpo30pux 3 OOKYy TPUMIIEHHS eJIeMEHTIB 13 TemoBow i3onsimiero. Kiacudikaris
cBiTIIONpPO30puX (hacajiB 3a KOHCTPYKTUBHUMHU PIIICHHAMH JO3BOJISIE BUIUINTH HACTYIHI TPYIH: ONOPHO-
pUTreNbHi, paMHi, CrlaiJiepHi, CTPYKTYpPHI, HaMliBCTPYKTYPHI, BEHTWJIHOBAHI 1 TEIIO-XOJIOJIHI BEHTHUIIbOBAHI,
MaHeJbHI.

Knacudikariiss MaTepianiB KOHCTPYKIIIH 3ackiieHUX (acajiB rnepeadadac po3nojisl Ha HACTYIHI TPYITH:
aJFOMIHI€BI, CTajeBl, KOMOIHOBAHI.



Jnst 30epekeHHsT TEIUIOTEXHIYHMX ITOKA3HHKIB, XapaKTEPUCTHUK HECydOi 3MaTHOCTi, JOBTOBIYHOCTI
KOXHOI 30ipHOI (hacagHOI CBITIIONPO30pOI CHCTEMH, IO MepeadavyacThCs I 3aCTOCYBaHHS, BU3HAYAETHCS
KOHCTPYKTHUBHHH KJiac, MiAKJIAac, Mapka ado TUI BHPOOIB i KOMIIOHEHTIB i3 MEPEBIPKOIO eKCILTyaTalliiHuX
MOKa3HHKIB BiIOBIIHO 10 iCHYyr0ouMx HopMatuBHHUX BuMor HopMm [1] ta JICTY b B.2.6-34, JICTY b B.2.6-
35, ICTY b B.2.6-36 [10]. 3miHa Mapok Ta THIIB KOMIIOHEHTIB KOMIUICKTY (TEILIOI30JAIIHHOIO HIapy,
OTIOPSIIKYBAJIFHOTO APy, apMATYPHOI CITKH, €IEMEHTIB KPIIUIEHHS TOII0) moTpedye AociimKeHHs 30ipHOi
(acagHOl CBITIOMPO30POi CHCTEMH B IJIOMY 3a TEIUIOTEXHIYHUMH IOKa3HUKAMHU, XapaKTepUCTHKAMH
Hecy4yoi 3IaTHOCTI, JOBroBidHOCTi. JlOBrOBIYHICTH KOHCTPYKIiii (acagHOl TerIoi30smii MOBHHHA
3a0e3rmedyBaTUCs 3a pPaxyHOK 3aCTOCYBaHHA MaTepiaiiB, IO BiJIMOBIalOTh BHMOTaM IIOAO CTIHKOCTI
(MOPO3OCTIHMKICTh, BOJIOTOCTIHKICTh, OIOCTIHKICTh, KOPO3iiiHA CTIHKICTh, CTIHKICTh 10 BIUIMBY BHCOKHX
TeMIeparyp, LUKIIYHHX TEeMIepaTypHUX KOJHMBaHb Ta IHIIMX pPYHHIBHUX BIUIMBIB HABKOJIUIIHBOTO
CEpeIOBHIIA).

[Toka3sHMKH CBITIONPO30PHX €NEMEHTIB 30ipHUX cUCTeM MOBHHHI 3abe3nevyBatu Bumoru JIBH B.2.2-15,
JIbH B.2.5-28, JIH B.2.6-31, ACTY b B.2-7-107, ACTY b B.2.6-23, CH 205 3a mnoka3HUKamu
MPUBEICHOTO ONOPY TEIUIONepeiadi, TEMIIEpaTyp BHYTPIIIHBOI IIOBEPXHI Ta TEMIIEPATYPHOTO Iepenaty IpH
PO3paxyHKOBUX TeMIIepaTypax HaBKOJHUIIHLOTO CEpElIOBHINA, TMOBITPONPOHUKHOCTI, 1HAEKCa 130wl
MOBITPSHOTO IIyMY, KoedillieHTa HaIlPaBJIEHOTO MPOITyCKAaHHS CBITJIA, IHCOMSAIIT Ta IPUPOJHOTO OCBITIICHHS
npuminieHs. [IpuBenenuii omip Teruonepeaayi CKIOMAKeTiB 3aJIC)KUTh Bi: KiJTBKOCTI KaMep y CKIIOMAKETI,
BapiaHTy CKJIHHS Ta BHJIY CKJIa SIKE€ BUKOPHCTOBYETHCS — JIUCTOBE CTaHIApTHE, eHeprosdepirarode 3
TBEpAUM TOKPHUTTSM, eHeproszoepirarode 3 M’SKHM TOKPHTTS, Ta30BHH CKJIaJ CepeloBUINA Kamep
CKJIONAKETiB (TOBITPSI, aprOH, KPUITOH).

Hopwmu npoexryBanns JIbH B.2.6-31 BCTaHOBIIOIOTH TpU KpUTEPIl TSI OIIHIOBAHHS TEIIOBOT HANIHHOCTI
OTOPOJKYBaIbHUX KOHCTPYKIIM: JOCTaTHIM OMip TeIlJonepenavi, IOIMyCTHMAa pI3HHLS TeMIeEpaTyp
BHYTPIIIHBOTO MOBITPSl Ta BHYTPIIIHBOI MOBEPXHI CTiHM, BIACYTHICTh KOHJIEHCATYy B 30HaX IiABHIICHOI
TEIUIONPOBITHOCTI.

BucnoBok

[IpoananizyBaBiy HaykoBi myOmikarii 3a ocranHi 10-12 pokiB 3a JaHOI TEMOIO, MOYKHA BUJUIATH
OCHOBHI HaITPSIMKHU JOCIIIKEHD 301IIbIIEHHs eHeproeeKTHBHOCTI (pacagHoi CBITIONPO30pOT TEIIT0130IALIIl:
® JIOCTiKEHHs] KOHCTPYKTHUBHOI YacTUHU OYiBIli, pO3MipiB BiKOH i (hacamy B LiJIOMY;
® JIOCHIKEHHs] KOHCTPYKITii BIKOHHOI paMu;
® JTOCJTiDKEHHST BAKOPUCTAHHS Pi3HUX THITIB Ta BUIIB CKIIHHs, Smart window «po3yMHOTO BiKHa.
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