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AHHoTaums. Ilocmanoexka npobremsl. B Haiie Bpems akTyalnbHOH TPOOIEMOIl CTaHOBHTCS HEMPEPBHIBHOE
MIOBBIIIEHHE CTOMMOCTH JHEPropecypcoB mis HacelneHHA. D(PQPEKTHBHBIE TEXHOJOTHH NOMOTYT MHUHUMH3HPOBATH
TEIUIOBBIE TIOTEPH M3HYTPH MOMEIICHUS M COXpPaHHUTh cOepekeHus. B pa3BUTHIX cTpaHaxX yKe €CTh MHOTO NPHMEPOB
3aHUH C HYJEBBIM IOTPEOJICHHEM SHEPTHH, OJHUM H3 KIIOYEBHIX aCIEKTOB KOTOPBIX SBIIIOTCS dHEprocOeperaronme
BBICOK03()(PEKTUBHBIE CBETONPO3PAUHbIE KOHCTPYKIH. I]e1s cimambu - OTBITHRIM IIyTEM Ha OCHOBAHWU TEPMOTPAMM
JOKa3aTh IeN1ecO00Pa3HOCTh MPUMEHEHHS ABYXPaMHBIX METaUIOIUIACTUKOBBIX OKOH B CPaBHEHHWH C OJHOPAMHBIMH.
Memoouka - IpOBEACHNE CHEMKH TEIJIOBU30POM, a TAaKK€ BBIITOJHEHHWE PAaCUeTOB TEIUIONPOBOJHOCTH OTPaXIAIOIINX
CBETONPO3PAYHBIX METAIJIOIUIACTUKOBBIX KOHCTPYKIIMHA MAacCOBOTO NPUMEHEHHS IBYX THIIOB — OJHOPAMHBIX H
IBYXpPaMHBIX C BO3AYHIHON mpocioiikoi B 200 MM ¢ HCHONB30BaHHEM IporpaMMmHOro Komiuiekca «Elcut 5».
Pe3ynomampl. B pe3ynbpraTax TEIUIOBH30pa NPUCYTCTBYIOT HEKOTOpPHIE HE3HAYUTEIBHBIE OTIMYHMS B ITOKa3aHHUAX
TEeMIIEpaTYPHBIX BEJIMYMH [0 CPABHEHHIO C pacyeTHbIMH 3Ha4YeHusiMu, nonydeHHbiMH B [IK «Elcut»y. Dto MoxHO
OOBSICHATH HECOBEPIIEHCTBOM IPOTPAMMHOIO KOMIUIEKCA, a TakKXKe IIOTPEIIHOCTBI0 TOYHOCTH OIPEIEICHUs
TeMIIepaTypbl TOBEPXHOCTH TEIUIOBH30pOM. Boigoodwsl. llpuMmeHeHHe NBYXpaMHBIX METAJUIOIJIACTUKOBBIX OKOH B
CpaBHEHHH C OJHOPAaMHBIMH ITOBBIIIAET CONPOTUBICHHE TEIUIONEPENayd M TEM CaMbIM CHMYKAeT TEIJIOBbIC MOTEpH.
JByxpaMHBIE = METAJUIOIJIACTUKOBBIE  CBETOINpPO3padHble  KOHCTPYKLIUHU - 3T0  3HeprocOeperaromnme,
BBICOKO3(D(PEKTUBHBIME U OIOKETHBIE TEPMHUYECKH OJHOPOAHBIC OTpaKOarollie KOHCTPYKLHUH, YTO, OE3YyCIOBHO,
ABJISICTCA JIyYIINM BapHaHTOM B HAIIH JTHH.
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AHoTtanisi. Ilocmanoeka npoénemu. Hapasi akTyaqbHOI0 MPOOIEMOI0 CTae Oe3repepBHe IiABUIICHHS BAPTOCTI
eHepropecypciB miasi HaceneHHs. EdeKTHBHI TEXHOJOril HOMOMOXYTh MIHIMI3yBaTH TEIUIOBI BTPaTH 3CEPEAMHH
MIPUMIIIEHHS 1 30€eperTu 3aoma/pKeHHs. Y PO3BUHEHMX KpaiHax Bke € 0araTo npukianiB OyniBelb i3 HyJIbOBHM
CIIO’KMBAHHSM €HEPrii, OJHUM i3 KJIIOYOBHX aCIEKTIB SKUX CTAJIH €HEepPro3oepiraibHi BUCOKOS()EKTHUBHI CBITIONPO30pi
KOHCTPYKIii. Mema cmammi - NOCTITHAM NUITXOM Ha MiJCTaBI TEpMOrpaM JOBECTH JOIUIBHICTH 3aCTOCYBaHHS
JIBOPAMHHX METAJOILUIACTUKOBUX BIKOH MOPIBHSIHHO 3 OJHOpaMHUMU. Memoouka. TIpoBe/ieHHsI 3HOMKH TEIUIOBI30pOM,
a TaKko)k BHUKOHAHHS PO3PAaXyHKIB TEIUIOMPOBIMHOCTI OrOPOKYBAIBLHUX CBITIIONPO30PHUX METAIOIIACTHKOBUX
KOHCTPYKIIIii MacoBOTO 3aCTOCYBAaHHSI JBOX THIIIB - OJTHOPAMHOI Ta JABOPAMHOI 3 MOBITPSHUM TporrapkoM B 200 MM 3
BUKOPHCTaHHSM mporpamHoro komiiekcy «Elcut 5». Pesyrsmamu. B pesynbrarax TemjioBi3opa NPUCYTHI AEsKi
HE3HAYHI BIAMIHHOCTI B TIOKa3aHHSAX TEMIEpaTypHUX BEIWYMH TMOPIBHIHHO 3 PO3PaXyHKOBUMH 3HAYEHHSIMH,
orpumanumu B [IK «Elcut 5». Ile MOXHa MOSCHUTH HEAOCKOHANICTIO IMPOrPAMHOT0 KOMILIEKCY, a TAKOK MOXHOKOI0
TOYHOCTI  BHU3HAYCHHS  TEMIIEPATypHd  IOBEPXHI  TEIJIOBI30pOM.  Buchoexku. 3acToCyBaHHS  JIBOPAMHUX
METaJIOIUTACTUKOBHX BIKOH MOPIBHSHHO 3 OJTHOPAMHUMH IIiIBUIIYE OIIpP TEIUIONEepeaadi, i TUM CaMHUM 3HIDKY€E TEIUIOBI
BTpatd. /IBOpaMHI METaJOILUIACTHKOBI CBITJIONPO30pPi KOHCTPYKIII € eHepro30epiralbHUMH, BHUCOKOC(HEKTUBHUMHU 1
OFO/DKCTHUMHU TEPMIYHO OJHOPIMHUMH OTOPOJDKYBAIGHUMH KOHCTPYKIISIMH, IO, O€3yMOBHO, CTajo HaWKpaIluMm
BapiaHTOM Y Halli JHi.

Karodosi cnoBa: osopamna memanoniacmukoea c8imaonpo3opa KOHCMPYKYis
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Annotation. Formulation of the problem. Nowadays, the current problem becomes the continuous increasing of
the energy cost for the population. Efficient technologies will help minimize heat losses inside the building and save
money. In developed countries, there are already a lot of examples of zero-energy buildings, one of the main aspects of
which are energy-conservative high-performance translucent structures. Purpose. Experimentally, based on the
thermograms, to prove the expediency of application of double glazing metal-plastic windows in comparison with one-
frame windows. The technique. Carrying out shooting with a thermographic camera, as well as performing calculations
of thermal conductivity of enclosure translucent metal-plastic structures of two types for wide use - one-frame and dual
screen frame with an air layer of 200 mm using the “Elcut 5 software package. Results. There are some insignificant
differences in the results of the thermographic camera in the statement of temperature values compared with the
calculated values obtained in the PC “Elcut”. This can be explained by the imperfection of the software package, as well
as by the uncertainty of the determination of the surface temperature by the thermographic camera. Conclusions. The
application of double glazing metal-plastic windows in comparison with the one-frame window increases the resistance
to heat transfer, and thereby reduces heat losses. Double glazing metal-plastic translucent structures are energy-
conservative, highly-efficient and low-budget thermally homogeneous enclosing structures, which, of course, are the
best option these days.

Key words: double glazing metal-plastic windows, translucent structures

72



Bicnuk [TpuaHinpoBceKoi aepskaBHOT akaieMii OyaiBHUITBA Ta apxiTekTypH, 2018, Ne 4 (243-244) ISSN 2312-2676

BBenenue. B Hame BpeMs akTyalbHOH
npooIemMoit CTaHOBUTCS HEeNpepbIBHOE
MOBBIIIEHUE CTOMMOCTH JHEProOpecypcoB s
HACEJICHUSI. DddexTuBHBIC TEXHOJIOTHH
IIOMOT'YT MHWHHMHU3HMPOBATh TEIJIOBBIE IOTEPU
U3HYTpH MTOMEILEHUS U COXPaHUTH
cOepexeHHsL.

B pa3BuThiX CcTpaHax Y€ €CTb MHOIO
NIPUMEPOB 3/1aHUIl C HYJEBBIM MOTpeOICHHEM

SHEPIMM, OJHUM U3 KIIIOYEBBIX AaCIEKTOB
KOTOpBIX  SIBIAIOTCA  3Heprocoeperaromye
BBICOK02(D(PEeKTHBHEIE CBETOIIPO3PAYHBIE
KOHCTPYKIIHH.

HcTopus TMIacTUKOBBIX OKOH Hayalach B
EBporie, rie 1eHbl Ha 3HEPrOHOCHUTENH CTalld
3aMETHO PacTH U COAEPKATh KUJIbE, OTIaYNBast
TEIUIONOTEPH, CTaJ0  KpallHEe  HaKJIaJTHO.
[IpennpurmunBeie €BpONEHIBI UCKaIu
CHOCOObI COXpaHEeHHsI Tella U Pe3ylIbTaTOM
TaKMX TIOMCKOB CTalla HOBMHKA HAa PBIHKE —
OKHa M3 Miactuka. M3o0pereHue crajio oueHb
YCHEIIHbBIM U OINpaBIaJi0 BO3JIOXKEHHBIE Ha
HEro HaJeXJIbl, MPEKPACHO CIPABISSICH C
3a/1a4eil TerocoepexeHusl.

Ieap craTtbu - ONBITHBIM IyTEM Ha
OCHOBaHUU TEpMOIrpaMM J0Ka3aTh
1enecoo0pa3HoCTh MPUMEHEHHS JIBYXPaMHBIX
METaJUIOTUIACTHKOBBIX OKOH B CPaBHEHUH C
OJTHOPAMHBIMH.

N3noxenne MarTepuaJia. C
WCIOJIb30BAHUEM MPOrPaMMHOTO KOMILIEKCa
«Elcut 5» ObTM TPOW3BENEHBI  pacuUeTHI
TEIUIONPOBOAHOCTH OTPaKIAIOIINX
CBETOINPO3PAYHBIX METaJUTOTIACTHKOBBIX
KOHCTPYKIIUHA MacCOBOTO TPUMEHEHHUSI.

Hns ONpeAeIeHUs MIPUBEICHHOTO
COTPOTUBIICHUSI TEIUIONEPENayll BCEX THUIIOB
KOHCTPYKIIMKA OBUIM TPUHATH  CIICAYIOIHE
MaTepHabl:

»MaTtepuanl HECyIIed CTCHBI KAPIUY
CUWJIMKATHBI TMOJXYTOPHBIN, KO3 UIIUEHT
teruonpoBogaoctTy A = 0,76 Br/(M'K) u
A=0,87 Bt/(m'K) TUTS yCIIOBUHI
skcrutyatanuu A u b coorBetcTBenHo [1; 2];

» YTEIUIUTENh — IUIMTHBIA TICHOTIOJIHCTHPOI,
TONIIHUHA 100 MM, K03 uUIueHT
teronpoBoaHoctu A = 0,04 B1/(Mm'K) [2];

»OKHO — OKOHHBIM Tpex kamepHbii [IBX
npod b, K0O3PGUITUEHT TEIIIOMPOBOAHOCTH
A= 0,63 Bt/(m'K) [3];
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» OKHO CTaHJapTHOE OKOHHOE CTEKJIO,
TOJIIIAHA 4 MM, K03 unmeHT
tertonpoBognoctu A = 1,0 Bt/(m'K) [4];

» BO3JyIIHAs TPOCIIOMKA 0,15 Bt/(m'K)
cormacHo Tabmune 12 (mpu  mMpuUHE
3aMKHyTOM Tmipocioiiku 5-30 cm) [5] ¢
Y4ETOM SIBJICHUH KOHBEKLUHU U U3TYUYECHHUS.

Bo BpeMsl UCCIIEIOBaHUS ObLIH
pPaccCMOTPEHBI cleayIolme THIIbI
KOHCTPYKTUBHOTO  PEIICHUS  OrPa)AaroIInux
KOHCTPYKLUH U CBETONPO3PAYHBIX
KOHCTPYKUHUH (OKOH):

1. Hecymas cTeHa u©3 CHJIMKATHOTO
KHPIIAYa TOJIIUHOM.

Ceeronpo3spauHas KOHCTPYKLHUS -

OIHOPAaMHOC OKHO.
OkHO C OOHOKaMCPHBIM CTCKJIOIIAKCTOM

(4-16-4 MM) U TpexKaMEpHbIM  OKOHHBIM
npoduieMm.
2. Hecymas crteHa U3 CHIMKaTHOIO

Kupnuya TtonumHoit 510 MM ¢ yTemieHueM
NEHOTMOJIUCTUPOIbHBIMU TJIUTAMH  TOJIIMHOMN
100MM ¥ IIIOTHOCTBIO pZZSKF/M3.
Caeronpo3pauHas KOHCTPYKLIHS
OJTHOPaMHOE OKHO.
OKHO C OIHOKAMEpPHBIM CTEKJIOMAKETOM

(4-16-4 MM) U TpexXKaMEpHBIM  OKOHHBIM
npoduiem.
3. Hecymas creHa w©3 CHIMKAaTHOTO

kupnuya TtommuHoW 510 MM ¢ yTemneHuem
NEHONOJIUCTUPOIBHBIMUA IIJIMTaMU  TOJILUHON
100 MM ¥ IUIOTHOCTBIO p = 25 KI/M'.

Caerormnpo3pauHas KOHCTPYKLHUS
JByXpaMHOE€ OKHO.

OKHa ¢ OJTHOKAMEPHBIMH CTEKJIONIAKETaMH
(4-16-4 MM) M TpexkaMEpHBIMH OKOHHBIMHU
npoduIsIMu.

I[Ipy »>TOoM BTOpO OKOHHBIH  OJIOK
YCTaHaBJIMBAETCS B CJI0€ YTEIUIUTEIISE BPOBEHb C
HapY’KHOM T'PAHBIO YTEILJIUTEIS.

Bo3zaymiHas MPOCIIOMKA MEKY
BHYTPEHHUMHU TpaHsIMH CTEKJIOIAKETOB —
200 mm.

4. Hecymas cTeHa U3 CWIMKAaTHOTO

kupnuya ToiammHon 510 MM c yTemieHuem
MCHOIMOJIUCTUPOJIbHBIMU  TIJIMTAMHA TOHH.[PIHOfI
100 MM H IUIOTHOCTBIO p = 25KI/M".

Caeromnpo3payHas KOHCTPYKIIHS
JByXpaMHOE€ OKHO.
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OnHo OKHO c OJIHOKaMEpHBIMU
CTEKJIONAKEeTaAMH (4-16-4 mm) "
TPEXKaMEPHBIMU OKOHHBIMU NMPO(QUITSIMH.

Bropoii OkOHHBII OJOK W3 OJHOTO CIIOS

MoNMKapOOHaTa yCTaHABIUBAeTCsI B  CJOe
YTEIUTUTENsI BPOBEHb C HAPYXKHOH T'paHbIO
YTEIUTUTEIA.

Boznymnas MPOCIIONKa MEXIY
BHYTPEHHUMHU TpaHSIMU CTEKIONAKETOB —
235 MM.

Puc. 1. @pacmenm ozcpadxcoaroweii KOHCMPYKYUU ¢
0OHOPAMHBIM OKOHHBIM OIOKOM U C YCIMAHOBKOU
OONONIHUMENLHOU OKOHHOU PAMbL U3 NHOIUKAPOOHAMA

Puc. 2. @pacmenm oepadxcoaroweii KOHCMpPYKYuu ¢
08YXPAMHBIM OKOHHBIM OJIOKOM, NPU YCMAHOBKE 8MOPO2O
OKOHHO20 DII0KA 8 Cll0e YMENIumens 6p08eHs ¢
HAPYACHOU 2panvio ymeniumens/

Tabnuma 1 1EeMOHCTpUpYET — CXEMbl
KOHCTPYKTHUBHBIX ~ pEIIEHUH  3aIlOJIHEHUs
OKOHHOTO IIpO€Ma IepBOro THUHa — B
OJIHOPaMHOM UCTIOJIHEHUH MaccOBOI0

MPUMEHEHHUS, BTOPOr0 THNA — C YTEIUICHUEM
HCCYIlIeﬁ CTCHBI MEHOMMOJIUCTUPOJIbHBIMHU
IJIUTaMU, TPEThEro0 THUIIA — C YCTAaHOBKOM
JOTIOTHUTEIFHOM OKOHHOM paMbl B  CJIOE
YTEIUIUTENIE BPOBEHb C HAPYKHOH TPaHbIO
YTCIIINTECIIA, n YCTBCPTOIro THUIIa - C
YCTAaHOBKOW JIOMIOJHUTEIBHOW OKOHHOM pambl
U3 OJHOTO CJosi mojJukapOoHaTa B CIOE
YTEIUIUTENs] BPOBEHb C HApPY>KHOM TIpaHBIO
YTEIUIUTENISA, a TaKXKe TeMIepaTypHble U30MOs
ydacTka orpakaaroniei CTEHBI co
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CBETONPO3PAYHON KOHCTPYKIMEH U pe3ysIbTaThl
pacuéToB  TPHUBEACHHOTO  CONPOTHBICHHS
TEeIIoNepelau, MOJy4yeHHbIE B MPOrPaMMHOM
komiuiekce «Elcut 5».

JU1s HarIsIIHOTO MOATBEPXKIAEHUS TaHHbIX,
nonmyueHHbIX B [IK «Elcut 5», xacaemo Bcex
TUIOB OTPAKIAIOMUX KOHCTPYKIMH (COTJIacHO
tabymie 1) Oblia BBITOJTHEHA TEIUIOBU3MOHHAS
CbEMKa B 3MMHUH NEpUOJ NpU TemIeparype
BO3/lyXa OKpyxatomei cpenst -10°C  (mms
BapuaHTa 2 u 4, puc. 1) u npu temmneparype -
7 °C (nns Bapuanta 2 u 3, puc. 2).

B mepuosa BBIMONHEHUS TEMJIOBU3MOHHOMN
ChEMKH  TEMIlepaTypa Ha  IOBEPXHOCTH
YTETUIUTEIS (TITUTHI MIEHOMOJIUCTUPOIIA
p =25kr/M’, TommmHOK 100 MM) Hecymeit
cteHbl Obuia -9°C. Ha onHOpamMHOM OKHE, B
CpeIHel 4yacTH, TeMIepaTrypa Ha MOBEPXHOCTH
crekina Obuta -3°C, a Ha OkHE (B cpenHei
YacTh), C JONOJHHUTENBHO YCTaHOBJIEHHON
OKOHHOM paMoil u3 monukapOoHata (4 Mm),
TEMIIepaTypa Ha MOBEPXHOCTH MOJIHKapOOHaTa
o112 -6,5°C (puc. 1, 3).

19%

Puc. 3. Tepmocpamma ¢ppacmenma ocpasicoarouset
KOHCMPYKYUU ¢ 0OHOPAMHBIM OKOHHBIM OIOKOM U C
YCMAHOBKOU OONOJIHUMENIbHOU OKOHHOU PAMbL U3
noauxapbornama (4 mm)

B mepuosa BBIMONHEHUS TEMJIOBU3MOHHOMN
ChEMKH H3HYTPH TIOMEIIEHUs (C BHYTpEHHEU
CTOPOHBI TOTO € (parMeHTa OrpaxJaromien
KOHCTPYKLIMK) JJI [EpPBOrO M IOCJIEIHETrO
BapHaHTa (coriacHo Tabnuie 1) orpaxnaromieit
KOHCTPYKLIMH C YCTAHOBKOHM IOMOJIHUTEIbHOU
OKOHHOM pambl c MOJMKapOOHATOM
TEMIIepaTypa BO3JIyXa B TIOMEIICHUH ObLIa
+20°C, a Ha NOBEPXHOCTH HECYLIEH CTEHBI
+18,5°C. Ha omHopamMHOM OKHE, B CpeaHen
4yacTu, TeMIlepaTypa Ha IMOBEPXHOCTHU CTEKIa
opma  +10°C  (puc.4), a Ha OKHE C
JIOTIOJTHUTEABHO ~ YCTAHOBJICHHONM  OKOHHOM
pamoii (B cpenHed yacTH) U3 MoJMKapOoOHATa
+16°C (puc. 5).
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Tabnuya 1

Cpasnenue npuse0eHn020 CONPOMUGIEHUA MENIONEPeOauu mpexcioinblX CIEHO6bIX naneell MaAcco8020
npumenenus

TemmneparypHble U300 y4acTKa
Orpa’kJalouIell CTEHBI CO
CBETONPO3pPauyHOl KOHCTPYKIIUEM,
mormy4yernbie B [1K «Elcuty

(DCKU3y4acTKaCTEHBICOCBETOPO3PAaYHONK
OHCTpYKLUEH

COIPOTHBIIEHHE
TEIUIoepeiayy,
m2-°C/Bt

Konuctpykuus
IIpuBenenHoe

]

m—

,//IZ//H‘Z’JI.
CUNKBMAGE0 KOPTTIE

0,46

Kupnmunas crena 510 mm,
OJTHOPaMHOE OKHO

0,50

25 kr/m°

p=

neHomoructrpon 100 Mmm

Kuprnnynas crena 510 MM,
OJTHOpaMHOE OKHO,

200 MM

3,01

25 Kr/M°, BO3IyIIHAs
npocioiika

neHonoauctupoa 100 mm

Kupnmunas crena 510 mm,
JIByXpaMHOE OKHO,
p

235 MM

U sw 3,15

NpociIoNKa

25 Kr/M3, BO3yIIHAST

OTHOPaMHOE OKHO,
neHonoxuctupoa 100 MM

Kupnmanast crena 510 mm,

p
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Taxxxe cTOHUT OTMCTUTH, 4YTO Ha OKHEC C

JIONIOJITHUTEIBHO  YCTAHOBJIICHHOM  OKOHHOU
pamoii W3  monMKapOOHAaTa  MOJHOCTHIO
OTCYTCTBYET KOHJEHCAaT, B OTJIWYHE OT

OJTHOPaMHOTO OKHa, Ha KOTOpPOM KOHJEHCAaT
oOpasyercst MO BCeH IUIOMAAN CTEKJIOMAKeTa
(BHM3y OoJiplIME KaIUld, BBEpPXY MEJKHE).
COOTBETCTBEHHO  CTaHOBATCS  BJIQXKHBIMHU
OTKOCBI U HOSIBIISIOTCS IrpuOKOBbBIE
00pa30BaHUs B BUJIE YEPHBIX TISITCH.

19.2°C

—15.0

Puc. 4. Tepmocpamma ppacmenma ozcpasicoarouyeti
KOHCMPYKYUU ¢ OOHOPAMHBIM OKOHHBIM OJIOKOM C
GHYmMpEHHell COPOHbL

19.7 °C

- .f‘.ﬂ..r

Puc. 5. Tepmocpamma gppaemenma ocpasicoaroujeti
KOHCMPYKYUU € YCIMAHOBKOU OONOIHUMENbHOU OKOHHOU
pamvl u3 NOIUKAPOOHAMA ¢ HYMPEHHEl CIOPOHbL

! 147°C

B mepuon BBINOIHEHUS TEIJIOBU3MOHHOM
CBhEMKH JBYPaMHBIX OKOH U3HYTPH IIOMELICHUS
(c BHYTpEHHEH CTOpPOHBI TOTO ke (parMeHra
orpaxiarouie  KOHCTpYKUuH) Uil 3-TO
BapHaHTa (coriacHo Tabmuie 1) orpaxnaronen

KOHCTPYKIIMM  TeMIlepatypa  BO3AyXa B
nomerennu 6puta +20°C (puc. 7, 8).

B Tabnume 2 mnpuBeneHbl 3HAYCHUSA
TeMmrepaTtypsl B TOYKaX, YyKa3aHHBIX Ha

~17

pUCYHKE 6, HapyXHOU
OTPAXKIAIOIIEN KOHCTPYKIIHH.

IMOBEPXHOCTHU

. ah

08°C

-98°C

Puc. 6.Tepmocpamma gppacmenma oepasicoaioweti
KOHCIMPYKYUU ¢ 08YXPAMHBIM OKOHHbIM OIOKOM Npu
YCMAaHo8Ke 8mMopo2o OKOHHO20 O1IOKA 8 clloe
ymenaumeinst 6D06EHb C HAPYIHCHOU SPAHBIO YMeENnIUmels
(¢hpaemenm npedcmasinen cHapysicu nomeujenus)

Tabruya 2
Temnepamypa ¢ HaPyHCHBIX MOUKAX
HA ROBEPXHOCMU ITIEMEHN08

Nerouex Temmneparypa [°C]
Ml -5,9
M2 -5,7
M3 -6,0
M4 -5,8
M5 -6,0
M6 -5,9
B Tabmume 3 npuBeneHB 3HAYCHUS
TEMIIEpaTypbl B TOYKaX, YKa3aHHbIX Ha
pucyHke 7, BHYTPEHHEM  IOBEPXHOCTU

OTpaXkaaromieil KOHCTPYKITUH JICBOTO OKHA.

197 °C

190

128°C

Puc. 7. Tepmoepamma o0Hozo ghpacmenma
oepadicoaroujeli KOHCMPYKYUL ¢ 6HYMpeHHell CIOPOHbIC
08YXPAMHBIM OKOHHbIM OJIOKOM HPU YCMAHOBKE 8MOPO20

OKOHHO020 OIOKA 6 CI0e YMENIUMENs POGCHD C
HAPYHCHOU 2PAHbIO YMEenumers
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Tabauya 3
Temnepamypa Ha ROBEPXHOCHU ITNEMEHN08
GHYMPEHHUX MOYEK NEPBO20 OKHA

No o
TOYeK Temnepartypa [°C]
M1 +15,3
M2 +15,0
M3 +15,2
M4 +14.4
B Tabmume 4 mnpuBeneHbl 3HAYCHUS
TEMIIEpaTypbl B TOYKaX, YKa3aHHBIX Ha
pucyHke 8, BHYTPEHHEH  IMOBEPXHOCTH

orpaxczlalomeﬁ KOHCTPYKIUHA ITPaBOTO OKHA.

206°C
20

19

136°C

Puc. 8. Tepmocpamma emopozo (hpazmenma ocpaxicoa-
1oweli KOHCMPYKYUU ¢ 6HYmMpeHHell CIOpoHblL ¢ YCma-
HOBKOIL 8MOp0o20 OKOHHOZ20 OJIOKA 8 Cll0e YMeniumens

8P0GeHb C HAPYICHOU 2PAHBIO YMenaumers

Ecin  mpoaHanu3upoBaTh  IOJy4YEHHBIE
pe3ynbTaThl pacHpeleieHus TeMIEpaTypHbIX
mzononed B IIK «Elcuty u pesynbrarhl
HCCIIEIOBAaHUI TEIJIOBU30pa, MOKHO CKa3atb,
YTO OHU OYEHb OJIM3KHU M0 3HAUEHUSIM.

Tabnuya 4

Temnepamypa HA nosepxHocmu 31emMenmoe
GHYMPEHHUX MO4Y€eK 6mopo2o OKHA

Ne Temmnepartypa [°C]
TOYEK

Ml +15,9

M2 +15,4

M3 +15,6

M4 +15,5

B pe3yapTrarax TEIIOBU30pa
IPUCYTCTBYIOT HEKOTOpbIE HE3HAYMTEIIbHbBIC
OTJINYUSA B  IIOKa3aHUAX  TEMIIEPATyPHBIX
BEJIMYUH [0 CPABHEHUIO C PACYETHBIMU

3HayeHussMH, nosryuyeHHsIMH B [IK «Elcuty. 3o

MOXHO OOBSICHUTD HCCOBCPIICHCTBOM
MporpaMmMHOTO KOMIIJICKCA, a TaKXC
MNOrpCHOCTLIO TOYHOCTH OIpCacCICHUA

TeMIepaTypbl IOBEPXHOCTH TEIUIOBU30POM.

[Ipu ycTaHOBKE TOMOJIHUTENBHON OKOHHOM
paMbl B CJIO€ YTEIUIUTENSI BPOBEHb C HAPYKHOU
TPaHbIO YTEIUIMTENSI U MOSABJICHUN BO3MYIIHOW
MPOCIONKH MEXIY pamamu OKOH
TEMIEpPaTypHbIE M30MOJSA BBIPABHUBAKOTCA U

CTAHOBSITCS HOXOXUMH Ha M3010J1s
YTEIJIEHHBIX HECYIIUX CTEH.

bnarogaps BO3yIIHOU IIPOCIIONKE,
UMEIOIIeH HU3KUN ko3 huUIeHT

TEIUIONPOBOAHOCTH, U BTOPOM OKOHHOW pame
OTpaKIaroniasi CBETOMPO3padHas KOHCTPYKITHS
cTaja TEPMHYECKH OJIHOPOJHON CO CTEHOH,
YTCIUICHHOW  IIUTAMH  [CHOTIOJUCTHPOJIA
p:25KF/M3, tommuHOKH 100 MM, a Takxke
CHU3WJINCH TEIJIOBBIC TIOTEPH U3 MIOMEIICHUS.

BeiBoabl. PesynbTaThl  pacmpenenieHus
TeMIEepaTypHbIX H30M0JIeH, monydyeHHbie B [1IK
«Elcut» JUISL JIBYXpaMHBIX

MCTAJUIOIIACTUKOBBIX OKOH, MOATBCPAHUIIUCH
HAaTypHBIMU HCCICAOBAaHUAMUA TCIIJIIOBU30POM.

OnpITHEIM IyTEM Ha  OCHOBaHHHU
TEpMOTrpaMM yIaJI0Ch JI0Ka3aTh, 4TO
IIPUMEHEHNE JIBYXPaMHBIX

METAIJIOTJIACTUKOBBIX OKOH B CpPaBHEHHUU C
OIHOPAMHBIMH  TIPUBOAWT K  TOBBIIICHUIO
COTPOTUBIICHUS TEIJIONEPEAAYU U TEM CaMbIM
CHW)KAET TEIUIOBBIC ITOTEPH.

JIByXpamHbIe METaJIOIJIACTUKOBEIC
CBETONMPO3pAayHbIe  KOHCTPYKIIMH -  3TO
sHeprocoeperaromye, BbICOKO3((HEKTUBHBIE U
OIO/PKETHBIC OTPaXIAOIINE KOHCTPYKIIUH, UTO,
0e3yCIOBHO, SIBISETCS JIyYIIUM BapHaHTOM B
HAIIIK JTHH.

B JTaHHOM ciyuae
KOHCTPYKIIUS, BKIIOYas W
TEPMHUYECKH OJJHOPOTHOM.

Orpakiaroniast
OKHO, cCTaja
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