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JOCIIIKEHHSA EOEKTUBHOCTI BY AIBHULITBA
EHEPI'O3BEPIT'AIOYOI'O IIOKPUTTA

BiHHUILIbKY HAI[IOHATBHUN TEXHIYHUNA YHIBEPCUTET

Anomauin

Pospobrena rknacugpikayis gpaxmopis, wo eniusaromv Ha payioHAIbHUL GUOIP eHepeo30epieant020 NOKPUMMsL.
Bukxopucmanuti  mamemamuunuii  anapam, 34ACHO8AHUNl HA mMeopii  Hewimkoi Jn02iKu, O NPOCHO3Y6AHHA
enepeoehexmueHocmi nokpumms. Bukonano oyinky pienie niH2GICMUYHUX 3MIHHUX, SKI 6CMAHOGIIOIOMb 36 130K MIdHC
axmopamu eniugy.

Knrouosi cnosa: enepeosbepicaroue nokpummsi,iiH2GICMUYHA 3MIHHA, (AKmMopu 6Raugy, MOOETO6AHH S, HeUimKull
mepm.

Abstract

The classification of factors influencing the rational choice of energy-saving coating is developed. A mathematical
apparatus based on fuzzy logic was used to predict the energy efficiency of a coating. The levels of linguistic variables
that establish the relationship between the factors of influence are evaluated.

Key words: energy-saving cover, linguistic variable, influence factors, modeling, fuzzy term.

3abe3nedueHHsT HEOOXiJHOTO TEIUIOBOTO PEXUMY B MPUMIIICHHSX JKUTIOBHX Ta T'POMAJCHKUX 00’ €KTIB
HEOOXIIHO IS 370POB’S JIIOMUHU I CTBOPEHHS ONTHUMAJbHUX YMOB KHUTTEHisUIbHOCTI. [Ipu OIiHIOBaHHI
TEMJI0BOTO KOMQOPTY TeMIlepaTypa BHYTPIIIHHOTO TIOBITPS B TPUMIIIEHHI 3aJICKUTh Bl TeMIepaTypH
BHYTPIIIIHIX TOBEPXOHb 30BHINIHIX KOHCTPYKIK OymiBii. B Terumii nepio poky HEBEHTUIIbOBaHI MOKPIBII
JKUTJIOBUX Ta TPOMAJChKHUX OyiiBelb, B TOMY YHCII JOMIKIIbHI Ta 3araJbHOOCBITHI 3aKiaiu, HaHOLIbII
MiASTal0Th TeperpiBy B TEIUIMH MEpiof] pOKY, a B CE30H onajiB nmpoTikae. Y BinaHIbKIiH obnacti 6inst 60 %
OyaiBelb Bix 3arajgbHOro (OHIY MaroTh JaHy KOHCTPYKIIiIO MOKPHUTTA. [Ipu npoeKTyBaHHI OyIiBelb, B AKUX
[MOBHHHI 3a0€3MeuyBaTHUCs HOPMATHBHI MMapaMeTpy MIKPOKIIMATy, HEOOXIJHO OLIbII TOYHO BPaxOBYBaTH
BIUIMB KIIMAaTHYHUX yMOB. JloCIiIDKEHHs, sKi CIpsMOBaHI Ha 3a0e3MECUCHHs HAIGKHUX TeMIepaTypHUX
rmapaMmerpiB B ICHYHOYMX OYIIBISX B TEIUIMH 1 XOJOIHUH TMEpiog POKY 3a PaxyHOK 30ULIbIICHHS
TEII03aXMCHUX BJIACTHBOCTEH OrOPODKYIOUM KOHCTPYKINH 1 pO3POOKH HAIIMHUX METOAUK MOJETIOBaHHS
MIPOIIECIB, € JOCUTH aKTyarbHuM [1].

MeTto10 podoTH € aHami3 GakTopiB, IO BIUIMBAIOTH HA MIPHHHATTS OpraHi3aliifHO-eKOHOMIYHHUX PIIlIeHb
pu BUOOpi eHeproeeKTUBHOI TOKPIBII 32 JJOMOMOT'0I0 TEOPil HEHITKOI JIOTIKH.

Po3pobnena xmacudikamiss (akTopiB, IO BIUIMBAIOT, Ha paIliOHANILHUHA BUOIp eHeprozbdepirarodoro
TTOKPUTTS, BCTAHOBJIIOE i€papXidHi 3B’S3KM MDK HEUMH. Ha cucTeMHOMY piBHI TPHHMAEMO JIIHTBICTUYHY
3MiHHY P, 110 XapakTepu3ye BIUIMB CYKYITHOCTi (haKTOpiB Ha HaiiHICTh MOKpiBi. 1T MOXHA MpeCTaBUTH Y
BUTJIAI CITIBBIIHOIIIEHHS

P=7(XY, 2), 1)
ne X - miarBicTryHa 3MiHHA (JI3), sika omucye apXiTeKTypHO-KOHCTPYKTHBHI pimeHHs; Y - JI3, ska
BpaxoBy€ eKCIUTyaTaliiHi Ta xmiMatuddi dakropu; Z - JI3, sxa ommcye BIacTUBOCTI OyMiBeTbHUX
MarepiaiB.
Jlinreictnuna 3MmiHHa X, $Ka OIHCYE apXITeKTypHO-KOHCTPYKTHBHI pIIIEHHS, MOXe€ OyTH
MpEeICTaBICHA BUPA30M:
X = f (X1, X2, X3, X4, Xs, Xg, X7) 2
e X; - JiHrBictuuHa 3MiHHa (JI3), ska ommcye TUN TOKPUTTSH, X, - JI3, sKka ommcye HasBHICTH
TEXHIYHOT'O TOBEpXY; X3 - JI3, sKa XapakTepu3ye KyT yxXuiy, X4 - JI3, sika xapakTepu3ye CUCTEMY
BonoBimBeneHHs, 53 - JI3, ska BH3HAauae TOBIMUHY Matepiany, Xs - JI3, ska xXapakTepu3ye pPO3MIIICHHS
AHTUKPHUTOBOI CUCTEMH 1 CHIr03aTpUMaHHS, X7 - JI3, sKa XapaKTepu3ye pO3MINIEHHS T'elTiOCHCTEMH.
Jlinreictn4Ha 3MiHHA Y, SIKa OMKCYE EKCIUTyaTalliiiHi Ta KIiMaTW4YHI (aKTOpPHH BIUIMBY, MOXe OyTH
MPECTABICHA BUPA30M:

Y:f(yliy21y31y4)1 (3)
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ne Y1 - nmiHreictuyHa 3minHa (JI13), sika onucye KiIiMaTHYHY 30HY; VY ; - JI3, sika BU3Ha4a€ piBeHb OMaiB;
Yy 3 - JI3, sika BU3Haua€ MBUAKICTE BITPY, Y 4 - JI3, sika BU3HAUa€e po3noiieHe HaBaHTaKEHHS.

JlinrBicTH4HA 3MiHHA Z, sIKa ONUCY€E BIACTHBOCTI OYHiBEIbHUX MaTepiaiiB MOKpHUTTA[2-3] , Moxe OyTn
MpeACTaBIeHa BUPA30M:

Z=f(21,22253), (4)

ne Z 1 - niareictuyHa 3MinHa (JI3), sika BU3HA4ae THIT NOKPIBII; Z ; - JNiHrBicTMyHa 3MminHa (JI3), sixa
BH3HAUAE TEPMIH eKCIUTyaTailii; Z 3 - JI3, sika Bu3Ha4ae MILHICTh; Z 4 - JI3, sika ONMUCYE €KOJIOTIUHICTD, Z 5 -
niHreictuuHa 3MmiHHa (J13), sika BU3HAYA€E MIyMO TOTJIMHAHHS; Z ¢ - JI3, sika BM3HAYa€ TEIJIONPOBIIHICTD; Z 7 -
JI3, ska BU3HAYae ropro4icTh, Z g - JI3, sKka BHU3HAYA€ MOPO3OCTIMKICTh, Z ¢ - JI3, ska BU3Ha4ae
BOJIOIUITOJIMHAHHS, Z 19 - JI3, sika BuU3Hauae HaOyxaHHs, Zj; - JI3, ska BU3HA4Ya€ TEIUIOMPOBIIHICTH
TEMJIOCTINKICTS, Z 1, - JI3, sika BU3HauUae TeMIlepaTypy KpUXKOCTI, Z 13 - JI3, AKka BU3HAYaE, XIMIYHY CTIHKICTb,
214 - JI3, sika BU3HAUAE Macy M’ IIOKDIBEILHOrO MaTepiay.

MogentoBaHHs 1HTENEKTYalNbHOI MIATPUMKH BHOOpPY €HEproe)eKTHBHOTO TMOKPHUTTS HAa CHUCTEMHOMY
PIBHI MOXXHa BUKOHATH 3a JIOIIOMOT'OI0 TEPMIB:

T (P) = [J HU3BKUH, HIKYE CEPETHBOT0, CEPEIHIH, BUIIE CEPENHBOr0, BUCOKHH [ |
T (X) = [] HU3BKHIA, HIKYE CEPEIHBOTO, CEPEHIH, BUIIE CEPETHHOTI0, BUCOKHUIA [ ]
T (Y) = [] HU3BKHHA, HIKYE CEPEIHBOTO0, CEPEHIH, BUIIE CEPETHBOT0, BUCOKHIA| |;
T (Z) = [ HU3BKHHA, HUXKYE CEPEAHBOr0, CEPEIHIN, BUILE CEPEAHBOT0, BUCOKHIT [ ]

TexHika HEYITKOTO JIOTTYHOTO BUCHOBKY JIOIOMAra€e po3paxyBaTy MPOrHO30BAaHHUM MOKA3HUK y BUIJISI
HEYiTKOI MHOXKHMHU 3a JONOMOroro cucteMu BuciosioBanb "SIKIIO - TO", ska 06'exHye HEUiTKI TepMiHH
BUXIIHUX 1 BXITHUX 3MIHHHUX 3a J0moMororo omepaiiiii I ta ABO, npuiHATHX B TEOpii HEUITKUX MHOXKHH, 1
BIIMOBIAIOTH omepaiissMm Min ta max[1l] . Hewirka matpuiid 3HaHb 3 ypaxyBaHHSIM YBEICHHX SKICHHUX
TEPMIB JIJIsl MOJICITIOBAHHSI 3aJIEKHOCT1 HaBeneHa B Taod. 1.

Tabmuus 1 - Matpuiis 3HaHb JJ1s1 3aJISKHOCTI, IO XapakTepu3ye eHeproedeKTUBHICTh MOKPUTTS

AKIIO TO
ApXITEKTypHO- EKCHH.yaTaHMm a Bngcn/naocn Eneproedexrus-
. KITIMaTU4HI OyamiBelnbHUX .
KOHCTPYKTHBHI (haKTOpUH BILUIUBY MaTepiaiB MOKPUTTS HICTE TIOKPUTTA
pimenns (X) Y) ) (P)
Husbki (H) Husbki (H) Huspki (H)
Huxue cepennix (HC) Husbki (H) Husbki (H) q
Hwuswki (H) Hwmwxue cepennix(uC) Husbki (H) IEII?BKa
. . Hwxuge cepennix
Hwuswki (H) Hwuseki (H) ®C)
Hwsbki (H) Hwnxue cepennix(aC) Hwuxuae cepennix(aC)
Hmxue cepennix (HC) Hwmwxue cepennix(aC) HI/I)K‘I?HC(C:%)CI[HIX c?ppel:z(;:o'f
Hwuxude cepennix (HC) Huxue cepennix(HC) Huspki (H) =HC)
Hwuxde cepennix (HC) Hwusbki (H) Hwxuae cepennix (HC)
Cepemi (C) HH’“?HCC?CHHIX Cepemi (C)
Hwxue cepennix (HC) Cepeni (C) Cepeni (C) Cepenns (C)
Cepenni (C) Cepeni (C) Huxae cepennix (HC)
Cepemni(C) Cepenni (C) Cepenni (C)
Bume cepennix (BC) Bume cepennix (BC) Bume cepennix (BC)
Bume cepennix (BC) Bume cepennix (BC) Cepemni(C) Buie cepennboi
Bume cepennix (BC) Cepenni(C) Bumie cepennix (BC) BC)
Cepemni(C) Bume cepennix (BC) Bume cepennix (BC)
Bume cepennix (BC) Bucoki (B) Bucoki (B)
Bucoki (B) Bucoki (B) Bucoki (B)
Bucoki (B) Bucoki (B) Bume cepernix (BC) Bucowa (B)
Bucoki (B) Bume cepennix (BC) Bucoki (B)
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JIiHrBiCTUYHHUM BUCIIOBIJIIOBaHb BiJIIIOBIZa€ CHCTEMa HEYITKHX JIOTIYHUX PIBHSIHbB, SKi XapaKTEPU3YIOTh
MTOBEPXHIO HAJIEKHOCTI 3MIHHHUX BiINOBIAHOTO TEPMiHY

() = () AHCY ) ABH(Z) V 1c(X) At (Y) AR (@) v

HH(X) Atthe (Y) A (Z) Vv n(X) Apw (Y) Al ke(Z) (%)
Hrc(P) = 1u(X) Anc(Y) Atnc(Z) v (X)) Attie (Y) Alke (Z) v

Hrc(X) Atne (Y) Ak (2) v pnc(X) A (Y 2) ARke (2) (6)
He(P) = pe(X) Apnc(Y) ARc(Z) v pre(X) Ape (Y) Ape (Z) v

He(X) Are (Y) Atte (2) v re(X) Are (Y) Apc (2) (7
Hac(P) = Hpc(X) Ape(Y) Aupe(Z) v ppe(X) Appe (Y) Ak (Z) v

Hac(X) Apc(Y) Appc(Z) v pe(X) Appe (Y) Alpe (Z) (8)

Ha(P) = ppc(X) Aus(Y) Aps(Z) v pa(X) Aps (Y) Alg (2) v
He(X) App (Y) Attpe (Z2) v up(X) Alge (Y) Alse (2) )

Bucnoeku: BukoHaHWi aHaNi3 (akToOpiB, MO BIUIMBAIOTh HA NMPUHHATTS OpraHi3aliiiHO-eKOHOMIYHMX
pitieHb mpu BHOOpI eHeproe)eKTUBHOI MOKPIBII 3a JOMOMOroK Teopil HewiTkoi joriku. OIiHeHi piBHI
JIHTBICTUYHUX 3MIHHHX, SKi TOKa3ylOTh 3B'I30K MK (akTopamMu BIUMBY. [loOymoBaHi HewiTKi MaTpuii
3HaHb 3 YPaXyBaHHSM YBEICHHX SIKICHUX TEPMIB Ta CKJIaJICH1 JIIHTBICTHYHI BUCIIOBIIOBAHHSI.
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