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IIpoanaiizoBaHO BIVIMB KOHCTPYKTHBHHMX TAa TEIUIOTEXHIYHMX NapaMeTpiB CBIiTJOMpo30pux
OrOPO/’KeHb HA CHOKUBAHHSA eHeprii B OyANHKY caiM0HOr0 TUITY 3 NMO3ULili 3a0e3Me4eHHsI He00XiTHOT 0
PIBHI NPHUPOIHOr0 OCBiTVIeHHS Ta MiHiMi3amii TpancMmiciiinux BTpat. IIpoBeaeHo onTumizamiro
TeIUVIOTeXHIYHUX MNapaMeTpiB OropoIKyBaJbHHUX CBIiTJIONPO30PUX KOHCTPYKWii OyaMHKY Ajs
3a0e3neYeHHs] eHEPreTHYHUX NMOKA3HMKIB y HANPSAMKY CTBOPEHHsSI eHeproegeKTMBHOro OyAMHKY 3a
napamMeTpaMm omnopy Teruionepenadi ta pamionajgbnoi miomti. Iloka3zano, mo TpaHcmiciiiHi BTpaTn
MOXKyThb 3MiHIOBaTHCs B Mexkax 1000-3800 kBT roa/pik 3a BapiroBaHHs BHOpPaHUX MapaMeTpiB BiKOH.
3niiicHeHo mepeBipky BHOpaHOI Mogeni CBITVIONPO30pPMX KOHCTPYKULI Ha BianmoBigHicTL BHMOram
TemoBoi HaniiiHocTi. Ha ocHOBI aHani3y eHepreTM4HO-eKOJIOTiYHMX MOKA3HUKIB OyIHMHKY METOAOM
MATEMATHYHOr0 MOIEJTIOBAHHS 3alPONOHOBAHO CHCTEMY OIHIOBAHHSI BIUIMBY GyaiBeIbHUX 00 €KTiB
Ha JOBKiLIA.

Kiro4oBi cioBa: cBiTVIONpo3opa KOHCTPYKIis; TeNJIOBTPATH, oONip Temjonepegadi, eHepro-
e()eKTUBHICTD.

Beryn
B VxkpaiHi, six i B OuIbmocTi eBponeiicbkux kpaid, monan 40 % mepBHHHOI eHeprii croxuBae
KHUTIOBO-KOMYHAIIbHHUI ceKkTop. EHepro3anexHicTs KpaiHu, eHepreThyHa KpHu3a Ta pi3ke 3pOocTaHHs IiH
HAa KOMYHAJIbHI MOCITYTH CTaJd PYUISMH IMiJABHINCHHS EHEProeeKTUBHOCTI Ta EHEeproouaJHoCTi
OyniBenb. EneproedexTuBHicT OymiBii 3a0e3MedyeThcsi HU3KOIO (PAKTOpIB, TEXHONOTIYHUX Ta IUIA-
HyBaJIbHUX pilmieHb. Lle mepemyciM ehekTHBHO yTeIieHi ¢acaau, rOpPUINA, IiBalIHM, CydacHI CBITJIO-
Mpo30pi KOHCTPYKIIii, TOKa3HUK KoMmakTHocTi OyiBii [Fareniuk & Tyshkovets, 2017].

IMocTanoBka npodJieMu
CyuacHi OymiBlli XapaKTepU3YIOThCS HaOaraTo OLIBIIOK MHMTOMOIO IUIOIICK CBITJIOMPO30PHX
KOHCTPYKIIii, a 1€ CTIOHYKa€ JI0 CIEiaJbHOT0 aHaNi3y BIUIMBY TAKMX OrOPOIKYBAIBHUX KOHCTPYKIIIH Ha
CHEepreTnyHi TOKa3HWKH OyniBenb. ToMy BHpIlIEHHS MUTaHb IiIBUIICHHS €HEproe()eKTUBHOCTI Ta
CHEeproomaJHOCTI Oy/iBenb 3 BUKOPHCTaHHIM €HEProe(eKTUBHUX CBITJIONPO30pUX KOHCTPYKILiH €
OJTHUM 3 TIEPIIOYEPTOBHX.

AHaJi3 0CTaHHIX JOCHiTKeHb | myOaikamiii
KoHCTpYKTHBHO-apXITeKTypHiI pillleHHs cy4acHWX OyaiBelb BCE YacTillle peali3yloTh 3 BHKO-
PHCTaHHSIM CBITJIONTPO30PUX KOHCTPYKIIiK B 031005eHHI ¢acamxy (muB. Tabnuiio). Bucoka nomynspHicTh
CKJIa 3yMOBJIEHa HOro ecTeTMYHMMHU sikocTsiMu. CristHUE (acax Hamae OyaiBil epeKTHOTO Cy4yacHOTO
BUTIISIY. Y Cy4aCHHX BHCOTHHMX OYIIBJISIX CBITIONPO30pi KOHCTPYKIT MOXKyTh 3aiimatu mo 100 %
¢acamy [Pidgorny et al., 2006].
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Jiana3on 3HayeHb koedinienra ckiainusa ¢gacany oyaiBJi

[Mpuznauenns OymiBii MiHiManbHe 3HAYEHHS MaxkcumanbHe 3HaUYeHHS
BynuHKH KUTIIOBI 0,10 0,30
I'pomanceki OyaiBiIi aMiHICTPaTUBHOIO 0,10 0,80
Npu3HayYeHHs, odicu
ByniBii HaBYaIbHUX 3aKJIAIiB 0,10 0,50

CBiTiONpo30pi  OrOpO/KEHHS TIOBMHHI 3a0e3ledyBaTH TapMOHIHE TMPHPOJHE OCBITICHHS
MPUMIILICHD, OJHOYACHO 3aXHIIMAI0UU iX BiJ 30BHIIIHBOIO IIyMY, TEMIIEPATYPHUX KOJIHMBaHb, IHTCHCHB-
HOT'O COHSYHOI'0 BUIIPOMIHIOBAaHHS Ta iHIIUX HeraTuBHUX (akropis [Kirankumar et al., 2016]. Cproroani
CBITIIONPO30p1 KOHCTPYKIIi CTald TaKOXX HE3aMIHHMM IHCTPYMEHTOM peaizallii apXiTeKTypHOI Ta
nu3aiHepchkoi gyMku (puc. 1).
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Puc. 1. 3acanvna knacugixayis ceimaonpozopux 02opooicens

Jo BaxnuBuX (QYHKIIH, SKi BUKOHYIOTH CBITJIONPO30pi OrOpOKYBallbHI KOHCTPYKIIii, HAlIEXKaTh
MPHUPOAHE OCBITICHHS TMPHUMINIEHb 1 3a0€3MEeUYeHHsT MPSIMOTO 30POBOTO KOHTaKTy MK iHTEp' €poM i
30BHIIIHIM CEpPEIOBHUIIEM. BUIbIy YacTHHY Yacy JIIOJuHa NepeOyBae y IMPHUMIIICHH], 3 YChOro 00’ eMy
iHpopmanii omuzpko 80 % orpumye BizyanmpHO. SKicTh crnpuitHATOI iH(OpMaIii 3ajJeXuTh Bia Tpa-
BHJILHOTO OCBITJICHHS POOOYUX MiCIlb, BiJl HEPAI[iOHAJBHOI'O OCBITJICHHS IIBHUAKO BTOMIIIOIOTHCSA HE
TUNBKH OYl, @ ¥ YBECh OpraHi3M, 3HIKYEThCS MPOMYKTHBHICTH Ipalli Ta MOTIPIIYETHCS CAMOMOYYTTS.
3rigHO 3 CyYacCHUMH HOpMaMH IPHPOTHOIO OBITJCHHS Ui JKUTIOBUX OYHiBENb BIIHOIICHHS ILIONI
CBITJIOBUX TMPOPI3IB )KUTJIOBUX HMPUMIIICHb J0 IUIOIII ITi/UIOTH IIUX MPHUMIIICHh MIOBUHHO OYTH B MEXax
Bix 1:5,5 no 1:8 [JIBH B.2.2-15:2019]. IctoTHe 3Ha4YeHHS U151 GOPMYBaHHS HOPMAJILHOTO BHYTPIIIHBOT'O
CepeloBHIa 3a BHMOTaMH TiTi€HIYHUX [OKAa3HWKIB Ma€ TPOBITPIOBAHHS IPHUMIIIEHb, 3HMKCHHS
MOXKJIMBOCTI KOHJICHCAIlil BOJIOTH Ha OropopKyBanbHHX KoHCTpykiisx [Yal¢in e al., 2012]. HesikicHi,
IOTaHO CIPOEKTOBAHI CBITJIOMPO30Pi KOHCTPYKIIT YaCcTO € CJIa0KOK YaCTHHOI OyaiBJi y IUIaHI BTpAT
TEIUIa, HEOCTATHLOT IHCOJIALIT B3MMKY Ta HaJUTMIIIKOBOI BIIITKY.

CBITJI0ITPO30p1 KOHCTPYKIIT HAaHHECTIPUATIUBIII 3 TCIUIOTEXHIYHUX TO3UIINA MICIld B 30BHIIIHIX
OrOpPOUKCHHSAX OYAMHKIB, Yepe3 HUX BiIOYBA€ThCS HaWiHTCHCUBHIIINN OOMIH TEIIJIOBOI €HEPIi€r MK
BHYTPILIHIM Ta 30BHINIHIM cepenoBumaMu. EdekTrBHa iX ruroma — e KOMIIpOMIcC MK OCBITIIGHICTIO Ta
terutoBTpatamu  [Vanhoutteghem et al., 2015]. IlpoekTyBaHHS CBITJIONPO30PHX KOHCTPYKIIIH, SKi
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rapaHTyIOTh Yy MPHUMIIIEHHAX YMOBH INepeOyBaHHS JIFOJAEH 3TiHO 3 YAHHUMH TIr€HIYHUMH BUMOTaMH,
JOCATAETbCSA ~ 3a0e3MCUEHHSAM  HEOOXIMHUX  TEIUIOI3ONIALINHOI,  CBITJIONPONYCKHOI  3MaTHOCTI;
MOBITPONPOHUKHEHHS; MapONPOHUKHEHHS; BOJOHEIPOHUKHEHHSI; CTIMKOCTI 10 CHJIOBUX HaBaHTaKCHb
BiJ] BITpY Ta BHiioMy. [1iJ 4ac MpOEKTYBaHHS CBITIOMPO30PHX KOHCTPYKIIi HEOOXiJTHO BPaxOBYBaTH IO
KIIMaTUYHUX, MEXaHIYHHMX, GKCIUTyaTallifHMX BIUIMBIB Ta HaBaHTaXEHb, IO JIIOTh SK 330BHI, TakK 1
3cepenuHu OyIMHKY, a TaKOXK € 3a0e3leuyBaTH HAJIMHICTh MEXaHIYHOIO KPIIUIEHHS BIKOHHUX OJIOKIB,
CTIMKICTh KOHCTPYKTHMBHHX €JIEMEHTIB BIKOH JO MPOTHMHAHHS A Ai€l0 CTAaTUYHUX Ta JAUHAMIYHHUX
nHaBantaxenb [[JICTY-H b B.2.6-146:2010]. IlepenaBanHsi TEIIOTH CBITIONPO30PUMH OTOPOIKCHHIMHU
3aJIOKUTh K BiJl TEIUIOI3OISAIIMHOI 3aTHOCTI BJIaCHE KOHCTPYKIII, Tak 1 BiJ MPaBUIBHOCTI Ta SIKOCTI
BUKOHAHHS MTPUMHUKaHb KOHCTPYKIIiH Mibk c0000 un 3 Hecydoro koucTpykmieto [Urbikain & Sala, 2009].
VY TpaguuiiHux OyHiBJISX KHTIOBOTO Ta TPOMAJCHKOTO NMPU3HAYEHHS TUIOMIA BIKOH y TPH—II ATh Pa3iB
MEHIIA BiJ IJIONII TIYXHX CTIHOBUX OrOPO/XKYBAJIBHUX KOHCTPYKIH, a TEMJIOBTPAaTH Kpi3b BIKHA
MEePEBUIIYIOTh TEIJIOBTPATH Kpi3b IyXi cTiHOBi koHcTpykuii [Fareniuk & Kaliukh, 2014]. Benuunna
TEIJIOBTPAT Yepe3 BiKHA BU3HAYAETHCS iX MPUBEACHUM OIMOPOM TEIUIoNepeadi, 3a TOKa3HUKOM SIKOTO
3IiCHIOEThCs Kiacuikailis BikoHHuX OsokiB (puc. 2) [ACTY b B.2.6-23:2009].

Puc. 2. Knacugixayis sikonnux 610Ki8 3a NOKA3HUKOM
npuseodeH02o onopy menionepeoaui

3rimno 3 [ABH B.2.6-31:2016] wmiHiMaJbHO [OONYCTHME 3HAYEHHS OMOpYy TeIUlonepeaadi
CBITJIONPO30PUX OrOPOIKYBAIBHUX KOHCTPYKIIIM BCTAHOBIIOEThCS Ha piBHI 0,75 M2K/BT, mo Bianosinae
knacy A2. Tlompu 1ie, HUHI B OYyTIBJISIX EKCIUTyaTyIOTh BiKHa 3 OMOPOM TeIUIONepenavi HUXKUYE 3a
0,35 M’K/Br (mimimManpHi 3HaYeHHS MOXKYTH gocsrati 0,25-0,28 MZK/BT), KJIaC SIKUM HE MPHCBOIOIOTH.
3ayBaKMMO, 10 CydYacHI BiKHa 13 JBOKAMEPHHMM CKJIONAKETOM Ta EMICIHHMM IMOKPUTTAM Kiacy A
XapaKTEPU3YIOThC yABiUi OinbumiM omopom Terviomepenadi  (R=1,05-1,11 M°K/BT) mopiBHSHO 3
TPaIUIIHHOI0 HEYTEIUIEHOIO CTIHOBOK KOHCTPYKINi€ro (LerysHa KiIajaKa 3 MOBHOTLIO! KepaMiuHOl IIerIH,
topumua 0,38 M, 3 omopoM Temmomnepenadi R=0,54 M°K/BT), mo Bu3Ha4Yae iX eHeproe(eKTHBHICTH
[Sanytsky et al., 2014; Sanytsky et al., 2012].

MeTto10 po60TH € aHANI3 TEIUIOTEXHIYHUX MMOKA3HHUKIB CBITJIONPO30pUX KOHCTPYKIIi Pi3HUX THIIIB
Ta ONTHMI3alis X mapaMerpis.
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Pe3yabTaTtu 1ocaixkeHnb

OcHOBHOIO eKCIUTYaI[IfHOI0 ~ XapaKTEePUCTHKOIO CBITJIONPO30PHX  KOHCTPYKIIiii 3a
JACTY b B.2.6-23:2009 € ix omip Teruionepeaadi, 10 SIKOTO BCTAaHOBJIOIOTh MIHIMAJIBHO JOMYCTHMI
BUMOT'H, 100 3a0e3MeYnTH HEOOXiJHI IMMOKa3HWKH eHeproedekTHBHOCTI OyamHKy. Kpim Toro, mo
BIKOHHMX KOHCTPYKTUBHUX €JIEMEHTIB OYJIMHKY CTaBISITh BHMOTH IIONO MIHIMAJIbHOI TEMIIEpaTypH
BHYTPINIHBOT TIOBEPXHI 32 PO3PaXyHKOBUX 3HAUCHb TEMIIEPATyp BHYTPIIIHHOI'O Ta 30BHIIIHBOTO TTOBITPSI.
BukoHaHO TIepeBIpKY CBITJIIONPO30PHX KOHCTPYKLIA 3 pI3HUMH PIBHAMH TOKa3HHUKIB  OMOpY
TeruIonepeaayi Ha BiAMOBIAHICTE YMOBI TEIUTOBOI HAMIHHOCTI (Tymin > tmin). SIK BHOHO 3 puc. 3, CBITIO-
po3opi koucTpykuii kracy JI1 (omip Teronepenadi 0,39 M°K/BT) Ta BHIIE 33 PO3PaXYHKOBHX 3HAUYCHb
napaMeTpiB BHYTPIIIHBOTO Ta 30BHIIIHBOIO IOBITPS XapaKTepPHU3YIOThCS TEMIIEPATypOK BHYTPILTHBOT
moBepxHi nmoHaxa 6 °C, 1110 3a0BOJIbHSIE HOpMATHUBHI BUMord. OiHaK s BIKOH 3 OIOPOM TeIIonepenadi
0,35 MZK/BT, 0 BIANOBIJa€ HUKHBOMY PIBHIO I Kiacy [12, yMOBa TEIJIOBOI HaAiHHOCTI HE BHMKO-
HYETBCS.

Puc. 3. Temnepamypa enympiunooi nogsepxmi 6iKoH PisHUX MUNIE

[poekTyBaHHSI CBITJIONPO30PHX KOHCTPYKIIK JKUTIOBOTO OYJMHKY BHKOHYIOTH 3 ypaxyBaHHAM iX
paiioHaJIbHOT  IUTOIN s 3a0e3MeyYeHHs HEOOXiJHOrO pIiBHSA MPHUPOAHOIO OCBITJIGHHSA 3TiAHO 3
JBH B.2.5-28 Ta piBus eHeproedekTHBHOCTI OY/IiBIi, 1[0 BU3HAYAETHCS OIOPOM TeIUTonepenadi BikoH. s
ONTUMI3allli KOHCTPYKTUBHHX TapaMeTpiB CBITJIONPO30PUX KOHCTPYKIIH 3a KpUTEpiSMU MiHiMi3aIii
TPAHCMICIMHHUX TEIUIOBTPAT Ta €MiCii MapHUKOBUX Ta3iB MPOBEICHO MaTeMaTHYHE IUIaHyBaHHs [Sanytsky et
a., 2014]. Sk 00’ eKT JOCTiKEHb BHOPAHO MOJIENE KUTIOBOTO OIHOIOBEPXOBOTO OYAWHKY 3 OIMaIIOBAHOO
wiomero 100 Mm% ExcriepuMeHTanbHI  JOCHIKEHHS BHKOHAHO BIIIOBIAHO 110 IUIaHY JIBOGAKTOPHOIO
TPUPIBHEBOTO EKCIIEPUMEHTY, 3MIHHUM (DAaKTOPOM SIKOTO BHOpAHO OIip TEIUIONepeiadi CBITIONPO30pHX
koHcTpykii  (X1=0,39; 0,75; 1,11 MZ'K/BT). 3HaYeHHS TEIUIOTEXHIYHUX MapaMeTPIB CBITIONPO30pHX
OropoIKeHb OXOIUTIOBANIO Aiaria3oH ormopy Temionepenadi Big 0,39 1o 1,1 M*K/BT, 1o BiAmoBizae HIKHBOMY
piBHIO eHeproedexkTuBHOCTI 12 (o/BiliHI BikHa B iepeB’ THUX pamax — Ry, =0,39 M”K/BT) Ta piBHIO BUCOKO]
eHeproedextuBHOCTI A+++ (eHeproedextusHe BikHO — Ry, =1,11 M?K/BT), sIKi 3a10BOIBHSIOTH YMOBY
TeruioBoi HazxiitHOCTI (puc. 4). CepenHiii piBeHp BapiroBaHHA (Ryy, =0,75 M“K/BT) BifmoBizae MiHiManTbHO
JIOIYCTUMOMY 3Ha4eHHIO 3riqHo 3 Bumoramu JIbH B.2.6-31:2016.

Hpyrum QaktopoM BapiroBaHHS IIiJi Yac ONTHMIi3alii BUOpaHO T€OMETPUYHHN mapamerp, M0
BI/ITOBiTa€ BiAHOMICHHIO TIIOII CBITIOMPO30PHX KOHCTPYKIIik a0 turomti mimrorn (X;=1:6, 1.7, 1:8). s
miomi mizmorn 100 M? reoMeTpHUHI MOKA3HHKH CBITIOMPO30PHX KOHCTPYKIIiH CTAHOBHIIHM BiIIOBIZHO
13; 15; 17 m° Po3paxyHOK TPaHCMICIHHMX BTpaT depe3 CBITIONMPO30pi KOHCTPYKIii BHKOHYBAmH 3
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ypaxyBaHHSM TPHBAJIOCTI ONANIOBAIBHOTO mepiomy s M. JIbBoBa, skuil cTaHoBUTH Z,,=179 ni0,
CEpPEIHBOI TEMITEPATypPH 30BHIIIHBOIO MOBITPS 3a ONaTOBaIbHUH 1epion t,, = 0,4 °C.

a 6 6

Puc. 4. Ceimaonposopi koncmpykyii: a — 6ikno noogiiine 6 depes’ anux pamax (Ry,, =0,39 M>KIBm),
6 —naacmuxose 6ikno (Rs,, =0,75 M*KIBm), 6 — enepeoedexmushe 6ixHo (Rsp =111 M>KIBm)

Ha ocHOBi pe3ynbTaTiB po3paxyHKiB OTPUMAaHO MaTEeMaTH4HI MOJENI TPAHCMICIHHMX BTpaT uepe3
CBITIIONPO30pi KOHCTPYKIIil Ta KUIbKICTh MAPHUKOBHX Ta3iB y mnepepaxyHKy Ha CO, 3a onaitoBaibHUI
nepioJ1 y BUTJISII piBHSHB perpecii:

Q=1752,11 — 1093,17X; + 280,33X, — 145,75X, X, + 524,83X;° + 0,33X,° , [kBr-roa/pix].
Mcoy= 424,44 — 264,50X; + 67,83X, — 35,0X1.X> — 0,16X:° + 126,83X, , [kr/piK].

AHaniz koedilieHTIB pIBHSHHS perpecii /Uil TEIUIOBTPAT MoKa3as, mo koedimient by B 3,9 pasy
nepepuinye Koedimient b, Ile Bkasye Ha BUpilIaapHU BIUIMB TEIUIOTEXHIYHHX ITapaMeTpiB BiKOH Ha
piUHI TEIUTOBTPATH TMOPIBHSHO 3 iX I€OMETPHYHMMH TMOKa3HWKaMH. Ha OCHOBI ofepkKaHOro piBHSHHS
perpecii MoOyaOBaHO i30MapaMETPUUHy TIIOBEPXHIO TEIJIOBTPAT 4Yepe3 CBITJIIONPO30pPi KOHCTPYKILT
(Y1= Conﬂ) (pI/IC. 5)

Puc. 5. [3onapamempuuna nosepxus meniosmpam
uepes ceimaonpo3opi KOHCMPYKYii

MaremaTnyHa MOJENb TONIYKY ONTHMAIBHUX TMOKa3HUKIB CBITJIONMPO30PUX KOHCTPYKIIH OymiBii
(hOpMyYITIOETBCST 3 YMOBHM MiHiMi3alii TermioBux BTpat Ta emicii CO, mpoTsrom poky. s >KUTIOBOro
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OyZIMHKY 3 MIHIMQJIBHO JIOMYCTUMOIO IUIONICIO CBITJIOMPO30PUX KOHCTPYKIIM 32 TOKa3HUKaMH
MPHUPOJHOTO OCBITJIICHHS Ta MaKCHMAaJILHUM OINOPOM TeIulonepenadi MiHIMaIbHUNA PiBEHb TEIUIOBTPAT
nocsraethbest 3a 3HaueHHs 1026,40 kBt-roa/pik, TOOTO TEIUIOBTPATH 3MEHINYIOThCs B 3,7 pa3y MOPIiBHSAHO
3 BHUXIIHOIO PO3PaxyHKOBOI MOJCIUI0. EKONOTiYHHMN MMOKAa3HWK TaKoOro J>KUTIOBOTO OYyIWHKY 3
ypaxyBaHHSIM (DaKTOpPiB MEPBUHHOI €Heprii Ta KoedillieHTa BUKHJIIB MAPHUKOBUX Tra3iB y IepepaxyHKy
Ha CO; craHOBUTH 248 Kr 3a piK.

Bucnorokx
[lix wac mocmiyKeHHsST BCTAHOBJIEHO, IO BEIWYHMHA TPAaHCMICIHHMX BTpaT 4epe3 CBITIONpPO30pi
KOHCTPYKINi Moxe kommBathcs y Mexkax 1000-3800 xkBrroxa/pik, a emicis CO, — 248-925 kr/pik
3aJIeKHO BiJl 3MIHM TEOMETPHUYHUX Ta TEIUIOTEXHIYHUX ITOKAa3HHKIB. HallMEHINMMHU TEIUIOBTpaTaMu
XapaKTepu3yroThest eHeproepekTuBHi BikHa (Rgn,=1,11 MZ'K/BT) 3 BIIHOIIEHHSM IUIOLII CBITIIOBHX
Mpopi3iB MpUMIMIEHHs 10 ol #oro mimmorn 1:8. TemmepaTypa BHYTPIIIHBOI TMOBEPXHI BIKHA
cranoBuTh 15,3 °C, 110 BignoBigae BUMoOraM TeILIOBOI HAAIHHOCTI.
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OPTIMIZATION OF PARAMETERS OF WINDOW STRUCTURES
© Maruschak U., Poznyak O., Soltysk R., Prots Y., 2019

The influence of structural and thermal parameters of window structures on energy
consumption in a house of aresidential typeisanalyzed in thisarticle from the standpoint of providing
the required level of natural lighting and minimizing of transmission losses. It was shown, that modern
buildings are characterized by a much larger proportion of the area of window structures, which
requires a special analysis of the effect of tranducent enclosures on the energy performance of
buildings. The window structures should provide harmonious natural lighting of the rooms, while
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protecting them from external noise, temperature fluctuations, intense solar radiation and other
negative factors. The classification of window blocks by the parameter of the thermal resistance was
presented. Window structures with different levels of thermal resistance parameter in accordance to
thermal reliability condition (timin > tmin) Were calculated. It was established that the window structures
of class D1 (thermal resistance is 0.39 m?K/W) and above are characterized by an interior surface
temperature higher than 6 °C, which meet the standard requirements. The thermal parameters of
window structures have been optimized to provide energy performance in the direction of creating an
energy-efficient building. The parameters of optimization such as thermal resistance of window
structures (X; = 0.39; 0.75; 1.11 m*K/W) and geometric parameter corresponding to the ratio of the
area of window to the floor area (X, = 1:6, 1:7 1:8) were chosen. For a residential house with a
minimum allowable area of window structures in terms of natural lighting and maximum thermal
resistance, the minimum level of heat loss is reached 1026.40 kW-:h/year, and CO, emissions —
248 Kkglyear, heat losses and greenhouse gas emissions decrease by 3.7 times compared to the
calculation model. It was established that the smallest heat losses occur through energy efficient
windows (thermal resistance is 1.11 m?K/W) with the ratio of the area of window structures to the
floor area of the room, which equal 1:8.
Key words: window structures; heat loss; thermal resistance; energy efficiency.



