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OI'JIsIJI METOJUK JIJIs1 OIHKHA
EHEPITOE®EKTHUBHOCTI OI'OPOJI’KYBAJIBHUX
KOHCTPYKIIN CTIH

BinanUIbKWIA HAIlIOHATHPHAN TEXHIYHUNA YHIBEPCUTET

Anomauin

Buxonano oenad ma ananiz memooux w000 oyinKu enepeoegheKxmusHocmi 020po0AHCY8ANbHUX KOHCMPYKYiti cmiH. Bu-
sa61eH0, wo memoo ananisy iepapxiti Caami a makodic anapam Hevimkoi 102iKu 00360A10Mb OYIHUMU DI3HI 3d CBOEI0
nPpUPOO0Io NOKA3HUKYU eHep20epeKMUSHOCME CMIH, Wo MOodice OYMu BUKOPUCIAHO Olsl KOMUAEKCHOI bazamoxkpumepianb-
HOI OYIHKU 8apianmie CMiHO8020 020POOHCEHHA 01 ONMUMATLHO20 8UOOD) .

KurouoBi ciioBa: ominka eHeproeeKTHBHOCTI, OaraTOKpUTepiabHICTh, HEUiTKA JIOTiKa, MApHi HOPIBHSIHHS.

Abstract

The review and analysis of the methods for the evaluation of the energy efficiency of wall enclosure structures have
been performed. It is revealed that the Saati hierarchy analysis method and the fuzzy logic apparatus allow to estimate
different by nature of energy efficiency of walls, which can be used for complex multicriteria evaluation of wall enclosure
options for optimal choice..

Keywords: energy efficiency assessment, multicriteria, fuzzy logic, pairwise comparisons.

Beryn

OnHUM 3 BarOMHX ITOKa3HHKIB, IKAH MPSIMO BIUIMBAE HA CTATTIO BUTPAT NPU eKcILTyartalii Oy IMHKY 1 omo-
CEpPENIKOBAHO Ha HOro eHeproe(eKTUBHICTh B LUJIOMY € IpUBEACHHMI Tepmiunmii omip R (M?x°C/BT) oropo-
JDKYBaJIbHUX KOHCTPYKIIii [1]. st Ykpaiuu qaHuii moKa3HUK periiaMeHTyeThest Hopmamu [2]. 1leit moka3HuK
OITOCEPEIKOBAHO 3aJICIKHUTD Bifl Ipaayco-ai0 omamoBanpHoro repioay. K.1.1. B. I. JIusuak y cBofiit po6orti [3]
3a3HayaE, Mo «TrPayco-I100H OMATIOBAIEHOTO TIEPIOY XapaKTEePU3YIOTh CYBOPICTh 3UMH OYAb-IKOTO PETiOHY
(ynM BUIIE iX BEJMYMHA, TUM XOJonHime). be3 X ypaxyBaHHS HEMOXKIMBO MPOBOIUTH 3ICTABICHHS PiBHS
EHepreTHYHOI e(PeKTUBHOCTI Oy/IiBelb, MOOYJOBaHUX B PI3HUX KIIMAaTHYHUX paioHax».

OueBuyiHO, IO OyAb SIKE MOPIBHSHHSA €HEProe)eKTHBHOCTI BUPaXaTUMETHCS B E€KOHOMIi/TIepeBUTpATI
KOIITiB IIPH eKCILTyaTallii Oy 1iBJi 3a ycepeIHeH!I IPOMIXKOK Jacy (Hampukiaj pik). Yum Oiible CKIagoBuX,
10 BPaxOBaHO THM ITOBHIIIIE Ta 00’ €KTUBHIIIIA OIliHKA.

[HmMu cnoBamu, eHeproeeKTUBHICT, MOJKHA OIIHUTH CYMOIO KOINTIB, SIKI 36KOHOMJIGHO B PE3yJIbTaTi
paIioHaTbHOTO BHOOPY MaTepialy OTOpOKYHOUMX KOHCTPYKIIIHA CTIH IUIsi HOBOTO OymiBHHIITBA, ab0 KO-
IITaMH, 1110 36KOHOMJICHO B Pe3yJIbTaTi TEPMOMO/IEPHi3aii Oy IiBIIi.

Jis Toro, o0 OMIHUTHU JOIIIBHICTE YTEIJICHHSI B KOPOTKO- Ta JIOBIOCTPOKORBIH NEPCIIEKTUBI, HEOOXiTHO
BU3HAYUTH EKOHOMIYHUI eEKT BiJl eKOHOMIi KOIITIB HA OMAaJCeHHs B MIeBHUM mepion yacy [1].

Jlana po0oTa MpHUCBsiYSHA aHaJi3y METOIVK ISl OLIIHKM €HeProe()eKTUBHOCTI OTOPO/KYBAIIBHUX KOHCTPY-
KIIi{ CTiH.

PesyabTaTH gocaigxeHHs
Orsin miTepaTypHHUX JpKepesd MPUCBSYEHUX OIiHIII eHeproe(eKTHBHOCTI 32 PI3HUMH KPUTEPISIMU JI03BO-
JIUB MTPOAHaIi3yBaTH OCHOBHI IEpeBard Ta HEJIOJIKU JaHKX MeToiB. Hanpukiaa eKOHOMIYHY €(eKTUBHICTb
OymiBHULTBA iHAMBIYaTbHOTO XHTJIA 3 MiJCOOHMX MaTepiajiB, y T.4. 31 COIOMHU MOPIBHSAHO 3 OyJiBHULITBOM
TpaJULIHHUMH MaTepiajlaMd 1 3aco0aMM MOKHA BH3HAYUTH 3a (OPMYJIOI0 3ampOIOHOBAHOK JI.€.H.
b. M. Aunpymikiom [4]

E6n..rw. = iBm..w. - iBn.M. ! (1)
i=1 i=1



ne B, — BUTpaTH Ha OyAIBHUIITBO OYAMHKY 3 TPATUIIIMHAX MaTepialiB;

By, —BUTpaTH Ha OYIIBHUIITBO OYIMHKY 3 TiACOOHUX MaTepiaib.

Ha nymky aBTOpiB [4] OKyIHICTh Oy/AiBHUIITBA 30KpEeMa €KOHOMisl CHEPIeTHYHUX PECYPCiB, €KOJIOTIUHICTh
TOIIO, SIKi HE MOXYTh OyTH BUMIpSiHI €KOHOMIYHUMH TMOKAa3HUKAMH, MOXKE OYTH CKOpOUYEHOIO 10 3-4 POKiB,
BHATPATHA YaCTHHA 3MEHIITYETHCS OB SK HA TPETHHY.

Kpurepianbne yncso I'arapina B. I
J.1.1. ['arapianm B. I'. [5] 3anpororoBano ¢hopMyan po3paxyHKy TaK 3BaHOTO KpUTEPiaTbHOTO YUCIa, a00
TPaHUYHOTO 3HAYEHHS 0e3p03MipHOT BEIMYMHHM IS OIIHKH OKYITHOCTI yTeTUIeHHs OyIMHKY, a OTXKE i BU3HA-
YeHHS MMOTeHLiay ii eHeproe()eKTHBHOCTI
AK - p/C; (-Ak)- I 7OIT-0,024 <1, (2)
ne AK — ogHOpa3oBa BUTpAaTa KOIITIB Ha YTETUICHHS Oy INHKY;

. . . 1
—AK — omHOpa30Ba BUTpaTa KOIITIB HA 3MEHIICHHS Koe(illieHTy Teruionepenadi U = R (Bt/M?x°C) npu

yTerieHHi Oy InHKY;
0,024 = 24/1000 nepexigauii koeditient, kKBrxron/Brxnody;
C, — BapTicTh TEIUIOBOI eHeprii (rpH./KBTxron);
p — craBka pediHaHCYBaHHS TUTFOC BiJICOTOK Ha PU3HK, B AOJSIX OJUHUIL.
JliBy wactuny dopmyiu (2.2) MOKHA BUKOPHUCTOBYBATH MPH OILHII IHBECTUIIHHOI MPUBAOIMBOCTI
yTEIUICHHS.
[IpencraBumo dopmymy (2.2) nemro B inmIii Gopmi
_&<CT'F,ZZOH~O,024:® 3)
Ak p

TO OTPUMAEMO HEPIBHICTB, sIKa BUPAKAE YMOBY OKYITHOCTI OJJHOPA30BHUX BUTPAT Ha ITiABUIIECHHS TETI03a-
XHCTY OTOPOJKYBAILHUX KOHCTPYKLIN — MUTOME 3HAYCHHSI OJIHOPA30BUX BUTpAT Ma€ OyTH MEHIIE TPaHnY-
HOTO 3HAYEHHSI, SIKE 3aJICKUTH Bij rpaayco-ai6 omanroanoro nepioxy(I'10I1), BapTocTi TemnoBoi eHeprii ta
00JTIKOBO1 CTaBKM IO KpennuTax OaHKy.

Came Taka opMyna Ja€ MOXKJIMBICTh OLIHUTH B TIEPIIIOMY HAOIMKEHHI IOMIIBHICTh a00 HEMOMITBHICTD
YTEIJICHHSI 3 TOYKHU 30py OKyIHOCTI BuTpar [13].

3 mapamMeTpiB piBHAHHS (3) BUTUIMBAE Te, O JaHUK KpHUTEpil (KpUTepiaibHE YUCIIO) € MapaMeTpOM KU
BpaxoBye KiiMatndHi ymoBH 00’ ekTy OymiaunTsa (I'JJOII) Ta ekoHOMIUHI (hakTOpH (BapTiCTH TEILIOBOI €HE-
prii), TOOTO OiNBII MOBHO OXOIUTIOE PIZHOPO3MIpHI BUX1JIHI JIaHi, 8 TOMY MOKe OyTH PUIHSTOO 0 yBard Ipu
OLIIHIIi eHeProePEeKTUBHOCTI OrOPOJIKYBAILHOI KOHCTPYKIIiT Oy TiBIi.

Crin 3a3HauyMTH, IO BapTiCTh TEIJIOBOI €HEPTii Ta BIACOTOK MO KPEOUTHIN cTaBLi (CcTaBKa pediHaHCYy-
BaHHSTPU3UK) HOCATH HAOIMKEHUH XapakTep, O B CBOIO Yepry POOUTH 3HAUSHHS MapaMeTpy o Iie OiIbIn
HaOJIMKEHUM, TIPOTe 1HPOPMATHUBHICTH JAHOI BEJIMYWHH JO3BOJISE 3pOOUTH BiJMOBITHI BUCHOBKU Ha eTalli
PO3IIIsLy IPOEKTY YTEIUICHHSI.

MeTonnka oniHKH eHeproeeKTUBHOCTI OropoIKyBaIbHIUX KOHCTPYKUii OyIMHKY 32 J0IOMOI 010
IHCTpYMeHTapi0 HeviTKOlI JI0TiKK

V npaui k.1.H. Parymusk I'. C. ta k.1.H. Patymusk O. I'. [Omméka! UCTOYHHK CCHIJIKH He HaiiieH.6)
3aMpONOHOBAHO METOIUKY OOIPYHTYBaHHS €KOJOT0-€KOHOMIYHOT AOIIIBHOCTI MaTepiaiB Jjisl TS PMOpPEHOBA-
1ii OyiBesb, siKa IPYHTYETHCS Ha MOJACTIOBaHHI ITPH BUKOPUCTaHHI MATEMATUYHOTO 1HCTPYMEHTApPIiI0 HEYiT-
KOI JIOTIKHM Ta JIIHIBICTUYHUX 3MIHHHUX, 5Ki 0a3yroThcs Ha igesx n.T.H. O. [1. Pormretina [7, 8]. ExcneptHO
MOJIEJTIOBAIbHA CHCTEMa J03BOJISIE BPAXOBYBATH KiIBKICHI Ta SIKICHI XapaKTEPUCTHKH MTPpU BUOOPI MaTepiaiiB
JUTSL TEPMOPEHOBAIlii Oy 1iBeIb.

Kracudikaris BrummBarouux GpakTopiB 3a KUIbKICHUMH Ta SKiICHUMHU O3HaKaMH (€KOHOMIYHHMH, €KOJIOTi4-
HUMH, TETUIO(QI3NYHIMH, XYI0)KHhO-€CTETHIHIUMH) JTO3BOJISIE BCTAHOBUTH IXHI B3a€MO3B’I3KH, SIKi ITOTIM Tpa-
HC(OPMYIOTBCS Y CUCTEMY JIOTTYHHUX PIBHSHB LiJIbOBOI (YHKIIT 110J0 BUOOPY ONTHMAIBHOTO TETLIO0130JIS M-
HOTO Matepiajly IpH TepMOpeHoBalii OyaiBeb.

OueBuIHO, 1110 TIPY BUKOPUCTAHHI anapaTy HEYiTKOT JIOTIKH Ta JIIHTBICTUYHUX 3MIHHUX SIKI BPaXOBYIOTb
HE TIJBKH KIJIbKICHI aJie ¥ sSIKiCHI XapaKTepUCTUKH OIliHKa eHeproeeKTHBHOCTI Oy IiBIi Oy1e OLIbII ITOBHOKO.



Kputepianbae unciao Capina 1Jis1 po3paxyHKy eHepProBUTPAT NMPH MPOeKTYBaHHi 30BHILIHIX 0ropo-
AKYBAJTbHUX KOHCTPYKIii

J.1.1. CaBinum B. K. [9] 3anmporioHoOBaHO METOUKY JUTsl BU3HAUEHHS MiHIMAJILHUX €HEpro3arpar IpH po-
3paxyHKy 000J0HKH OyiBii. J[ist iboro BU3Ha4ar0Th O€3p03MipHUE KpUTEpiil Sa, 1m0 BKa3ye, HACKIIbKY Te-
mIoBTpaTd 1 M? OropoKyBaabHOI KOHCTPYKIIII, IO Mae oIip Tertonepenadi R, GijIblie 91 MeHIIE TEMIOBOT
€Heprii, 1o 3aTpadeHa Ha BUTOTOBJICHHS, MOHTaX (JIEMOHTAX) POTITOM TEPMiHY CIYKOH OTOPOKYBaITHHOI
KOHCTPYKIIii 0€3 KamiTaJIbHOro peMOHTY. Lle ToB’3y€e eHeproeMHICTh KOHCTPYKIIii, TEII03aXUCHY XapaKTe-
PHUCTHKY, pailoH OyIiBHHUIITBA Ta JOBIOBIYHICTb, IO € TOJATKOBUM KOMIUIEKCHUM KPUTEPIEM IS 00’ €KTHB-
HOTO BHOOPY THITY OTOPOXKYBaIBbHOT KOHCTPYKIIT cTiHH. BenmunHa 6e3po3MipHOTO KpUTEpi0 Sa BH3HAYA-
eThcst 3a popmyoro (6.22)[59]

3 *

Q R
Sa=—*x—0 4)
24-D-z
ne Q, — EHEPrOEMHICTh ETANOHHOTO EIEMEHTA, IO JOPiBHIOE 1 kBrxron/m?;
R, — omip Temnonepenadi KOHCTPYKILii, o gopiaioe 1 M? x°C/BT;
D — KUIBKICTH rpagayco-aio OIAJIIOBAJILHOTO nepioay IS MicTa OyJiBHUIITBA,
°C xmi0;
Z(’KC’L"I . . . . von .
Z=—%%_ _ Ge3po3MipHa BEINYNHA, KA € CITiBBIIHOMICHHIM IMEPioAy eKCILTyaTallii 0e3 KamiTalbHOTo
on.nepioo

PEMOHTY OyiBIIi, TOJ IO TPUBAIOCTI OMAIOBAIBHOTO MEPiofdy, roj. YnucenbHO BOHA TOPIBHIOE CTPOKY CITY-
KOH OTOPOIKYIOUO0T KOHCTPYKITii, POKiB;
B nepiiomy HaGIMKeHHI €HEProEMHICTh KOHCTPYKIIIT MOXKe OyTH BU3HAYeHA 32 (OPMYIIO0

*
. C

Qk =" (%)
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ae c¢* — BapTiCTh  BIAINTYBAaHHSA  €TAJOHHOTO eneMeHTylM2 CTiHM, 10 JIOPIBHIOE

1 rpu/M?%;

Cm — GakTHYHHN Tapu(d Ha TETIOBY eHepriro, TpH/I kair;

[Ticns 3HaxX0KEHHSI KPUTEPil0 Sa BU3HAYAIOTHh MiHIMANbHE 3HAUYEHHS OMOpy Teruionepenadi 3a Gopmy-
noro (6.20) [9]

*

min __ Ro _ 1 Mm% -°C
° Jsa fsa'| Br
MinimManbHuil cymapHUi KOe(ilieHT Teronepeaadi Ta akyMyJIsiii Temia 1M? eneMeHTa 30BHIIIHBOTO
OropoKeHHs 1pu pisHuii temmeparyp B 1°C 3Haxoxumo 3a hopmysioro (6.21) [9]
i . B
K™ =2.K -\Sa =2-1-\/Sa = 2-/Sa, {Z—TC} @)
M .
Toni MiHIMaITbHI CyMapHi pivHI eHEepreTHYHI BUTPATH, 110 BPAXOBYIOTh BUTPATH HAa CTBOPEHHS KOHCTPYK-
wii Ta 11 eKcIuTyaTario o0YucIIoTh 3a popmyioro [9]
ooy =0,024-D- KW, [xBr-roa/m’-°C]. (8)

cym !

(6)

BapianT cTiau 3 MiHIMaBHAM 3HAYEHHIM CYMapHHX €HEprOBHTPAT OTPUMaHUX 3a ¢opMmymnoro (8) i Oyne

TiMOTETHYHO ONTHMAJIBLHAM THIIOM OTOPODKYBaJIbHOT KOHCTPYKIIi cTiHu. Llei kpuTepii 103BOIUTH 00YHC-
JIIOBATH B MIEPIIOMY HAOJIMKEHHI eHeproe)eKTUBHICTh 000JIOHKHU OYIiBIIi, TOOTO OTOPOKYBAILHOI KOHCTPY-
K11, 10 TTOB’s13y€ €HEeProeEMHICTh KOHCTPYKIIIi, TEIIO3aXUCHY XapaKTEePUCTHKY, paiioH OyIiBHUIITBA Ta JIOB-
TFOBIYHICTbD, OT)KE € 00’ EKTMBHHUM ITOKa3HUKOM.
VY po6ori [10] aBTopu BUKOHATH CITPOOY KOMIUIEKCHO OIIHHTH €HEProe()eKTHBHICTh OrOPOKYBAIBHIX KOH-
CTpYKIi{ Oy/iBelIbh BUKOPUCTOBYIOUH anapaT MapHuX nopiBHsIHb CaaTi Uil OLIHKK Pi3HOPO3MIPHHX TapamMe-
TpiB, IPH YOMY OJHHM 3 aKkTOpiB BIUIUBY OyJ10 00paHo Kputepiit Casina [9], 1o cBiquuTh npo OGaraTonapa-
METPHUYHY OIHKY, siKa OLJbII [03BOJISE OUIBII 00’ €KTUBHO O0OpaTH HAMKpaIUil BapiaHT CTIHOBOTO OrOPO-
JOKEHHSI JUIsl 3BEJICHHS €HeProe)eKTHBHOTO OYINHKY.



Bucnosku

BcranoBneHo, 1o BiACyTHS €1MHa METOAMKA MO0 0araTOKpUTEPiaIbHOTO OLIHIOBAaHHS €HEProedeKTrB-
HOCTi OTOPOKYBAIBHUX KOHCTPYKIIIN CTiH, IO JO3BOJISIE CAMOCTIHHO, Ha PO3CYA €KCIepTa 00MpaTH BaroMi
kpuTtepii. Lle HeoOXiqHO BUKOHYBATH I 00’ €KTUBHOTO BHOOPY HaWPaIiOHAIBHIIIOTO 3 TOYKH 30py €HEpro-
e(eKTHBHOCTI THITy 0araTomapoBoi OropoKy040i KOHCTPYKIii CTiHH.
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