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APXUTEKTYPHO-CTPOUTEJIBHBIE
CTEKJIA C HU3BKOOMUCCHOHHBIMH
JHEPI'OCBEPETAIOHNIUMHA IOKPBITUAMMA

Paccmorpeno mpuMeHeHHe CBETOTEIIIO3aIUTHBIX CTEKON Kak 3 (EeKTUBHOrO crocoda Terl-
JIODHEProcOEpEKEHUsI B apXUTEKTYPHO-CTPOUTENbHON cdepe. IlpuBeneHsl pe3ynpTaThl CpaBHH-
TEFHOI'O aHANIK3a CBOMCTB U TEXHOJIOTMH HU3KOIMHUCCHOHHBIX cTekon K-ctekna (Low-E) ¢ «TBep-
aeivM» U E-ctexiio (Double Low-E) ¢ «MSATKrMY TOKPBITUSIMHE, @ TAK)K€ OCOOEHHOCTH ITPOU3BOJICTBA
E-crexna (Double Low-E) Ha 3A0 «JIC3 «IIponerapuii».

KuaroueBbie ciaoBa: DHeprodpeKTHBHBIC CTEKIA, HM3KOIMUCCHOHHBIC TMOKPbITHS, E-
crekio, K-crekio, ¢oar-cTekio, MarHeTpOHHOE HalbUICHHU .

BBenenne. B nociegHue roapl 3HAUUTENBHOE YBEIUYEHUE CTOMMOCTH
AHEpropecypcoB obocTpuio mnpobiemy Terminocoepexxkenus. DPdheKTuBHbIC
crocoObl pelieHus 3TOW MPOOJIEMbl B apXUTEKTYPHO-CTPOUTEIBHOU cdepe
peaycMaTpUBAIOT CHUXKEHHUE MOTEPh TeIia Yepe3 OKOHHBIE MTPOEMbI, COCTaB-
asrorux 20 — 25 % oT o0mKX TeIIoNnoTeph, YTO MO3BOJUT MOBBICUTEH TEMIIE-
paTypy B MOMEIIEHUSAX U 3HAYUTEIbHO YMEHBIIINUT 3aTPaThl HA OTOIJICHUE.

OTU cnoco0bl BKIIOYAIOT MPUMEHEHHE MHOTOCIONHBIX CTEKJIOMNAKETOB,
oOecrieueHUE TEPMETUYHOCTH MOCIHEAHUX ISl YMEHBIICHUS KOHBEKTHUBHOMN
COCTaBJISIIOIIEH TeIIonepeaau U MpUMEeHEHUE SHeprocOeperammx U CBETO-
3aIUTHBIX CTEKOJI C 1EIbI0 3HAYUTEILHOTO CHIDKEHUS IO MH(paKpacHOTo
u3nydyenus, pocruraronieit 70 % B oOiiem OalaHce MOTEPh TEIJIa Yepe3 CHU-
ctemy ocBemieHus [1]. [locnegnuit cnoco6 npuszHaH HaubOosiee 3(PpheKTHB-
HbIM. CBETOTEIIO3AIMUTHOE CTEKJIO, M3MEHS CHEKTPaJIbHBIA COCTaB IIPO-
XOJISIIETO Yepe3 HEro CBeTa, co3gaeT Oosiee KOM(OPTHOE MO CPaBHEHUIO C
OECIBETHBIM CTEKJIOM OCBEIIEHUE, 00ECIeunBasi BHICOKYIO YETKOCTh BOCIIPHU-
ATHSI TIPEIMETOB U HE BBI3bIBASI 3PUTEIBHOTO yTOMJIEHHs. Takoe CTEKJIO B
3HAUYUTENILHOM Mepe COKpaIllaeT TEIVIONOCTYIUIEHUE BHYTPh 3JaHUN U 3alllu-
1IaeT OT Pa3pyUIUTEIbHOrO BO3JACHCTBUS YIbTPaPUOIETOBBIX Jyuei [2].
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CBeToTemI03auMTHBIE CTEKIA MIMPOKO MPUMEHSIOTCA ISl OCTEKIJICHUS
3MIaHU#, TJE€ CYIIECTBYET MpoOjieMa CHUMXEHUSI SPKOCTH OCBEIICHHUSI, €CTh
HEO0O0XOUMOCTh OJHOCTOPOHHErO MPOCMOTpPa B THEBHOE BPEMsi, TOMEIICHUN,
/i€ IPEeabSBISIOT 0COObIe TPeOOBAHMS K MapaMeTpaM BHYTPEHHEU Cpeibl, IS
(dacanHOil W BHYTpPEHHEH OTHAENKH aJIMHUHUCTPATUBHBIX, OOIIECTBEHHBIX M
KUJIBIX 3IaHUH, a TAKXKE JJII OCTEKJICHUSI TPAHCHOPTHBIX CPEACTB, MeOenu U
ap. [3].

N3BecTHBI 1Ba BUJa TaKUX CTEKOJI: | — OKpallleHHbIE B MAacC€ OKCUAAMHU
METAJIJIOB B OPOH30BbIN, CepbIi, rOay0O0H, 3eJeHbIN, Ta3ypHbINA U JpYyrue 1Be-
Ta; yKa3aHHbIE KOMIIOHEHTHI 00€CIEYUBAIOT MOIJIOIICHUE COJTHEYHOM TEIio-
BOM pajMallud U CHUXXEHHE MPOIYCKaHUS B BUJIMMOW 00JacTH CIIEKTpa, 3a
CYeT 4ero gocturaercs TpedyeMbiid 3pdekTt [4]; 2 — co cnenuanbHbIMU CBETO-
TEIUJIO3AIUTHBIMU TOKPBITUSIMU, KOTOPhIE O0ECIEUUBAIOT aHATIOTUYHBIN (-
dexrt [5].

HenmoctaTkoM CBETOTEIIO3AMMUTHBIX CTEKOJ, OKPALIEHHBIX B Macce, sB-
JISIETCSI OUYE€Hb BBICOKAsi CTOMMOCTh, 00YCJIOBJIEHHAs MCIOJIb30BAaHUEM BEChMa
JOPOTrOCTOANINX U N€PUIUTHBIX, OCOOCHHO B YKpauHe, KpacsIuX KOMIIOHEH-
TOB. JTO OIPAaHUYMBAET UX MPUMEHEHHUE B apXUTEKTYPHO-CTPOUTEIHHOM ce-
pe U ompenesieT BO3pacTaroluii 00beM MPOU3BOJICTBA CTEKOJ CO CIEHUAIb-
HBIMH TOKPBITUSIMU.

[enpto maHHOW pabOTHI SABUJICS CPABHUTENBHBIM aHAIN3 TEXHOJOTHH U
CBOWCTB PAa3JIMYHBIX TUIOB CBETOTEIUIO3ALIUTHBIX CTEKOJI C MOKPBITUSIMHU U
paccMOTpEHHEe TEXHOJIOTHUUECKUX 0coOeHHOocTel mpou3BoacTBa Ha 3A0 «JIC3
«lIponerapuiiy» HU3KOAMHUCCUOHHBIX CTEKON TUna Low-E ¢ "HHOBallMOHHBIMU
MOKPBITUSIMA, HAHOCUMBIMU MarHeTPOHHBIM HAIlbUIIEHUEM.

Oco0eHHOCTH TeNJI000MeHA B MOMellleHuN. TernooOMeH B MOMEIICHUN
MIPOUCXOJIUT, B MIEPBYIO OUEPe/Ib, C 00JIEe XOJIOHBIMU MPEIMETAMU — CTEHAMHU
1 OKHamu. YeMm HUKe UX TeMmIepaTypa, TeM ObICTpee MOXKET IPOU30UTH mepe-
oxnaxaeHue. Kpome Toro, B BO3ayxe BCEraa COAEPKUTCA ONPENCICHHOE KO-
nudecTBO Biaru. Hanbosee OGnaronpusiTHON JJIsi YeIOBEKA SIBISIETCSI OTHOCH-
TelbHAs BIIAXXHOCTh BO3ayxXa, paBHa 55 %. Ilpu Oonee BBICOKOI BIAXKHOCTH
HacTymnaer ourymeHue auckoMm@oprta. CIUIIKOM CyXOM BO3AYyX HPUBOAUT K
MEePEChIXaHUIO CIIM3UCTOM 000JI0YKH Topia U Hoca [6].

W3 naHHBIX, NpUBEIEHHBIX HA pUC. |, Te yKa3aHa TakKe TeMreparypa
TEIJIOBOro KoM(popTa, BUAHO, UTO C MOBBIIMICHUEM COMPOTUBJIECHUS TEIUIONE-
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peaadc CTCKIIOIIAKCTAa TEMIICPpATYpa Ha BHYTpeHHeﬁ IMOBCPXHOCTHU OCTCKIICHUA

BO3pacraer [7].
0,9 1 1,2

Puc. 1. 3aBucuMOCTb TemMIiepaTypbl B IOMEMEHUU OT COIPOTUBIICHUS
TeIUIonepeaadye CTEKIONAKETOB: . — TeMrieparypa cHapyxu — 20 °C;
— temneparypa cHapyxu — 5 °C

18
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0 -

0,36 0,5 0,55 0,6 0,65 7 0,75 0,8 0,85
Conpotuenenus Tennonepegaye, m2-°C/Br

Ha puc. 2 nzobpaxkeHa 3aBUCUMOCTh OTHOCUTEILHOU BIIAXKHOCTH B TIO-
MEILIEHUHU OT COMPOTUBIICHUS TEIUIoNepeaye OkHa U Haubosee kompopTHas
BJIYKHOCTb B MIOMEIIICHUH.

Kak cnenyer u3 npuBeieHHBIX HA OOOMX PUCYHKaX JAHHBIX, TEMIIEPATY-
pa TemioBoro komdopra u Hanbdojaee KOM(POpPTHAS BIAKHOCTH B IMTOMEIICHUU
JNOCTUTAETCSl TPHU COMPOTHUBJIEHHUM TeEIUlonepenade crekna, paBHoM 0,55
m2-°C/BT.

Kak orMeuanoce Bbillle, HanboJIEE CYIIECTBEHHOE CHUMXEHUE TEIUIOMNO-
TE€pb JIOCTUTAETCS B CIIy4ae HCIOJb30BAaHMS CBETOTEIUIO3AIUTHBIX HU3KO-
AMUCCHOHHBIX cTekoJ. [log ux sMuccuel, WU HU3JIy4aTeJIbHON CIOCOOHO-
CThIO, MOJIPA3yMEBAIOT CIIOCOOHOCTh CTEKJISIHHOW MOBEPXHOCTHU U3JIy4YaTh He-
BUJIUMbI€ UH(PPAKPACHBIC JTyUYU ONPEEICHHOMN JJIHHBI.

Takum oOpa3zoM, sMHUCCHS TOBEPXHOCTH OINpPENEsieT MOTEPU TEIIOThI
U3ITYYEHUEM.
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0,36 0,5 0,55 0,6 0,65 7 0,75 0,8 0,85

ConpoTuBAeHUA Tennonepegade, m2-°C/Bt

Puc.2. 3aBUCMMOCTE OTHOCUTEIILHOM BJIQYKHOCTHU B INOMCIICHHUHU OT CO-
IMPOTUBJICHUA TCINIONCPCAAYC CTCKIOIIAKCTOB

Koadpdurnuent smuccun E, KOTOpHIM paBeH OTHOIICHHUIO MOIIHOCTH H3-
Jy4YEeHUS] TIOBEPXHOCTU CTEKJIA K MOIIHOCTH HU3JTy4eHHs] aOCOJIIOTHO YEPHOTO
Tena, I OOBIYHBIX cTeKoa cocTaBisgeT 0,83; miad HU3KOOMHUCCHOHHBIX OH
MOXKET COCTaBIAThH Bcero aumib 0,04.

Takum oOpazom, ueMm MeHbIe KO3POUITMEHT SMUCCUH CTEKIIa, TEM BBIIIIE
€ro TeriocOeperarone CBOMCTRa.

Cpenu HU3KOAMHUCCHOHHBIX CTEKOJI CIEAYET BBIACIUTH 3aKaJICHHbIE 0e3-
OMAacHBIE CTEKJIA, UCIOJIb3yEMbIE MPEUMYIIECTBEHHO B MHOTO3TaXXHBIX O(U-
cax M JpYrux OoOLIECTBEHHBIX 3JaHUAX JUIsl 0OecrieueHuss HopM 0€30MMacHOCTH
[8].

brnaromapst tocTuX)eHusiM B 00JIaCTH COCTABOB M TEXHOJIOTUU HAHECEHUS
HHU3KO3MHUCCHOHHBIX MOKPBITHH dHEprocOeperaroiine CTeKiaa CTAHOBUTCS BCE
Oosiee BOCTpeOOBaHHBIMU, TaK Kak OHH Oosiee yem Ha 50 % CHMXKAIOT Terl-
JIOTIOTEPHU 1O OTHOIICHUIO K 00BIYHOMY cTeKiy. Mcronb30BaHnE HU3KOIMHUC-
CHOHHBIX CTEKOJI TMOMOTaeT COXPAaHUTh SHEPreTUYECKYI0 3(P(HEKTUBHOCTH
OKOHHBIX KOHCTPYKILHM, 4TO MPU CTPOUTENHCTBE OPUCHBIX 31aHUI 00YyCIOB-
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JUMBAET TEHJEHIMIO K MCIOJIb30BAHUIO KPYMHOTA0OAPUTHBIX CTEKOJ, KOTOPHIC
o0ecrneunBaloT JIyUIlIe CBOMCTBAM CPEIbl MPU €CTECTBEHHOM OCBEILICHHH.

C TOYKHM 3peHUs] SKOHOMHUHU IHEPTUHM CUCTEMBI JIBOMHOTO OCTEKJICHUS C
TaKUMU CTEKJIaMH 0oJiee peHTA0EIbHBI 110 CPABHEHUIO C TPAJAUIIMOHHBIMHU OK-
HAMU W3-32 MEHBIIETO BECa W YNPOIICHHOM KOHCTpyKuuu. Cp mocnegHeu
YETBEPTU MPOILIOrO CTOJETUS TaKUE CTEKJIa MOJYYWUIM HIMPOKOE Pacmlpo-
ctpaneHnue B EBporne. OCOOEHHO MHTEHCUBHOE NMPUMEHEHUE CTEKOJI C HU3KO-
OMHUCCHUOHHBIMHA NOKPBITUSAMM Hayanochk B 1995 rony B ['epmannn B cBsA3M ¢
MPUHSATHUEM 3]1€Ch HOBBIX HOPM TEIUIOU3O0JISIIIMY, OCHOBAHHBIX HA TOJIOKEHHUSX
AHEPTeTUYECKOro 0ajaHca, KOTOPbIe YUUTHIBAIOT TEIUIO, MOCTYIAIOIIEe Yepe3
okHO. CerofHsi UCMOJIb30BaHUE HU3KOAMHUCCHOHHBIX CTEKOJ CTal0 CTaHAAp-
TOM B OOJIBIIIMHCTBE €BPOMEHCKUX CTPaH M Ha JAPYTMX KOHTUHEHTAX U MOJY-
yaeT Bce OoJiblliee MpU3HAHKUE B Y KpauHe.

CpaBHUTeJIbHAST XAPAKTEPUCTHKA HU3ZKOIMHCCHOHHBIX CTEKOJ H
TEXHOJIOTHI UX nmosydeHus. B HacTosee BpeMsi IPUMEHSIOT J1Ba TUIA HU3-
KOSPMHCCUOHHBIX cTekos: Tak Ha3biBaemoe K-crekiio (Low-E) ¢ «TrBepabiM»
nokpeiTueM u E-ctekiio (Double Low-E) ¢ «msrkum» nokpsitTuem. Paznuuus
Mexay E-crexnom u K-cTekiioM 3akiiro4aroTcsi B TEXHOJIOTUU MPOU3BOJACTBA,
3Ha4YeHUAX Kod(PuimenTa u3aydarebHOM CIOCOOHOCTU U TBEPIOCTH [9].

E-cmekno (Double Low-E) ¢ «mazkum» noxkpvimuem. «Msrkoe» mo-
KpPBITHE B OCHOBHOM HAHOCAT METOJIOM BaKyyMHOT'O MarHeTPOHHOTO HaIbLIe-
Hus. [Ipu 3TOM crioco0e JIMCT CTeKIIa ¢ IpeABAPUTEIHLHO MOATOTOBIEHHOM MMO-
BEPXHOCTBHIO MOMENIAIOT B BAKYYMHYIO KaMmepy, OCHAIlEHHYIO CHeIUaIbHbIM
KaTOJIOM C CUCTEMOM MO0JIaud Ha HETO OTPHUIATEIBLHOI0 oTeHIMana. Bakyym-
Has cpejia CrOCOOCTBYET «IOJKUTAHUIO» TUIa3Mbl. [103UTUBHO 3apsiKEHHbIE
MOHBI raza Iula3Mbl MPUTATUBAIOTCS K OTPUIATEIBHO 3apSXKEHHON MUIIEHH,
KOTOpasi SIBJISIETCSI UICTOUHUKOM METaJUIM4YeCKOro mokpbitus. [lo3uTuBHbIE 3a-
PAIbI, YIApSAACh B MUILEHb, BEHIOMBAIOT aTOMBI, KOTOPbIE OCaXXAAl0TCS Ha MO-
BEPXHOCTH CTEKJIa U TAKUM 00pa3oM (POPMUPYIOT MOKPHITHE.

BakyymHas ycTaHOBKa JIJIsl HAHECEHUS HA CTEKJIO MOKpbITUs TUIa Low-E
COCTOUT M3 IIECTH MAarHETPOHOB, MOMAPHO PA3MEIICHHBIX B TPEX MOCIEI0BA-
TEJIbHO COEJMHEHHBIX pabounx kamepax. Ha BXoje M Ha BBIXOJI€ YCTAHOBKHU
OCHAIIEHBI IUII030BBIMU CUCTEMaMH, KOTOpPbIE alOT BO3MOKHOCTH MOJJIEP-
’KUBATh BHICOKHE 3HAYEHUS BaKkyyma B pabodyeM o0ObeMe yCcTaHOBKH. B 1enom
JIMHUSA TIPECTABIAET COO0M KOHBEHEp, MO0 KOTOPOMY OJTHOBPEMEHHO JIBUKET-
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Csl 10 MIECTU MOJJ0HOB cO cTekyioM. OO1ias AJIMHa BaKyyMHOW YCTaHOBKH CO-
cTaBisieT nmpuMepHO 42 M. MakcumanbHbIe pa3Mephbl CTEKIa — MOpsSIKa
1,6x2,5 m?. KOHTpONMPYIOT TONIMHY U KA4€CTBO IMOKPHITHSA OBICTPOAEH-
CTBYIOIIIUMU crieKTpooToMeTpamu. V3MeHEHHE TOJNIIUHBI MOKPBITHUSI PETy-
JTUpYyeTCsl MyTEeM HM3MEHEHHUS CKOPOCTH JBUXKEHHUS CTEKJIa BO BCeX paboumx
KaMepax ycraHoBkU. Hupke Ha puc. 3 mpeacraBieHa BaKyyMHas YCTaHOBKa
JJ11 MAarHETPOHHOTO HaHeCceHUsI TTOKphITUs [10].

NP b

\ 17 _ o TReneneR .

\/ v 9 /

Puc. 3. BakyymHasi ycTaHOBKa JIJI1 MAarHETPOHHOI'O HAHECEHUS TOKPBITHSL:
1 — BakyymHas kamepa, 2 — 1Bepb, 3 — cTekia, 4 — kaperka, S — MPC, 6 —
MOTOKH PACHBbUICHHBIX aTOMOB, 7 — HIOHHBIM UCTOYHHUK,S — aHOIbI, 9 — HcC-

TOYHUK CBeTa,l0 — onTuueckas cucTeMa perucTpainuu

B psine texnonoruit aist ysenuuenus 10 50 % sddexra Ternonszonsiuu
32 MUIIEHBIO YCTAHABJIMBAIOT MArHUTHYIO CUCTEMY, 00Pa3yIOIIyI0 MarHUTHOE
1oJie, KOTopas 3aXBaThIBAET BTOPUUHBIE AIEKTPOHBI C MOBEPXHOCTH KaTO/A.

CTeKsno ¢ «MSITKUM» MOKPBHITUEM MUMEET BBHICOKOE KaueCTBO, HO XapaKTe-
pU3yeTCsl OTPAaHUUYCHHBIM CPOKOM XPaHEHHUS: OHO TpeOyeT aKKypaTHOTO H
TIIATEIHLHOT0 00paIIeHuUs MPU U3TOTOBICHUH CTEKIONAKETOB.

K-cmexkno (Low-E) ¢ «meepovim» nokpvimuem. «Bepnoe» NOKpbITHE B
OCHOBHOM HAHOCSIT Ha MOBEPXHOCTh CTEKJIa METOAOM MUPOJIU3A.

[Iuponu3 — 3TO TEXHOJOTHMYECKUH MPOLECC, KOTOPBIM 3aKII0YAETCs B
TOM, 4TO Ha ropsiayto (500-590 °C) neHTy JTUCTOBOIO CTEKJa BO (h10oaT-BaHHE
WJIU B TIEPBOM 30HE MEUYU OTKUTa HEMPEPHIBHO HAHOCUTCS BEIIECTBO, KOTOPOE
MIPU KOHTAKTE CO CTEKJIOM IO/l JACHCTBUEM TeMIEpaTyphl pazjiaraeTcsi U B BU-
ne okcunoB Ti0z, SnO,, Fe 03, InxO3, u T.1., COENUHAETCS ¢ TOBEPXHOCTHIO
CTEKJIa.
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HenocraTtkoM 1aHHOTO mpoliecca ABISIETCS TO, YTO MPU MUPOTU3E, KPOME
YKa3aHHBIX OKCHJIOB, 00pa3yloTCs TaKKe APYrue COCAUHEHUs, KOTOpbIE JO-
CTATOYHO TSDKENO yhanuTh. MMeroTcss u Jpyrue TPYIHOCTH, CBSI3AHHBIE C
HEOOXOJUMOCTBIO yAaJIeHUsI 00pa30BaBIIETOCs MOKPHITUSI, HE PABHOMEPHOTO
MO IIUPUHE JICHTHI.

«TBepmoe» MOKphITHE, MOJTYYEHHOE IO CIOCO0Yy MUPOJIN3A, SBISETCS
CTOMKUM IO OTHOIIEHUIO K MEXaHUYECKOMY U aTMOC(HEpPHOMY BO3JCHCTBUSIM.
CTexs0 ¢ TakuM MOKPBITUEM MOXKHO 3aKaliiTh, MOJUIUPOBATH, UCIIOIH30BaTh
MIPU U3TOTOBJICHUU MHOTOCJIIOMHBIX CUCTEM OCTEKJICHUS.

B Vkpaune nunus no Belycky sHeprocOeperatomiero E-crexna (Double
Low-E) ¢ «Msrkum» MOKpbITUEM BIIEPBbIE BBEJICHA B IKCILTyaTallMIO B HOSIOpE
2008 roma Ha 3A0 «JIC3 «lIpomerapuiiy [11]. D10 eauHCTBEHHOE OTEUE-
CTBEHHOE MpEANpUsITHE, HA KOTOPOM (H10aT-criocoOOM MPOU3BOAUTCS MOJIU-
POBAHHOE CTEKJIO TOJIIUHON 2—19 MM. 31ech %e OCYIIECTBIAETCS TPOMIIEpE-
paboTKa CTEKOJ C MOJYYSHUEM 3€pKall U JPYTUX BUAOB CTEKJIOU3ACIHUI U BbI-
MyCK 3aKAJICHHBIX CTEKOJL.

Ha 3A0 «JIC3 «IIponerapuii» npou3BOAST HU3KO3IMUCCHOHHOE SHEPro-
coeperatoriee uctoBoe crekiio «Kompopt [1nroc» ¢ MHOTOCTOMHBIM MOKPHI-
THEM, B KOTOPOM IUICHKA METaJIMUeCKOro cepebpa, obOecmedmBaromias d¢-
(bexT aHeprocOepeKeHus, pa3MeIIaeTCss MEXKIY CIOSIMHU OKCHUIOB METAIJIOB U
HUTPUJA KPEMHUS, & TAKXKE COJHIIE3AIIUTHOE JTUCTOBOE CTEKJIO C MOKPHITUEM
U3 OKCUJIOB METAJVIOB M HUTPHUJA KPEMHUS, MPUJIAIONINX €My COJIHIIC3aIUT-
HbIE€ CBOMCTBA U LBET. [locimorHas CTpyKTypa TaKOro MOKPBITHS MPEICTaBICHA
Ha puc. 4.

[Tpou3BOJICTBO ATOTO CTEKJA C MATKUM MOKPHITUEM BKIIIOYAET CIEIYIO-
1IMe CTaAUU TEXHOJOTUYECKOT0 Ipouecca:

e 0OTOOp JTUCTOB CTEKIIA;

® yKJIaJKa JINCTOB Ha TOPU3OHTAJILHBIN POJIBIaHT MOJIaul CTEKIIA;

® MONKa U CYIIKa JUCTOB;

® HAHECEHUE MHOTI'OCJIOMHBIX IIOKPBITUH;

® KOHTPOJb KayecTBa TOTOBBIX W3JIETUN; HAHECEHUE MEePEKIaTOUYHbBIX
MAaTEPHUAIIOB;

® BBIIPY3Ka U YIIaKOBKA MPOYKIIUH;

® TPAHCIOPTUPOBKA HA CKJIAJ] TOTOBOM MPOIYKIUH.
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Puc. 4. Ctpykrypa msrkoro nokpsitusi E-crexiia (Double Low-E):

1 — npenBapuTEeNbHO MOATOTOBIEHHOE CTEKIIO; 2 — JUOKCUA oioBa SnO2 B Ka-
yecTBe 0a30BOr0 CJosl; 3 — cepedpo Ag Kak CJIOH, OTpakaromuil HHPpaKpacHOE U3-
aydenue; 4 — NiCryOy Kak 3anmmammui cepedpo cioii; 5 — nuokcupa oiosa SnO;
KaK MOKPOBHBINA ci0W; 6 — HUTpuUI KpeMHUs SizNs B KauecTBe MEXaHMYECKH CTa-
OWJIBHOTO 3AIIHUILAOIIETO CIIOs

TonoBas NMPOM3BOAUTENLHOCTD JTUHUM — 4054000 M? crekna ¢ MATKUM
MOKPBITUEM, TIpUYEM B accopTumeHnTe npoaykiuu 80 % sneprocoeperaroriee
ctekiio coctaBigeT 80 %, comune3amuTHoe cTekio — 20 %.

DHeprocOeperarIe U COMHIIE3alUTHBIE CTEKIIA C MATKUM MOKPBITHEM,
BbImyckaembie HaA 3A0 «JIC3 «lIponerapuii» U MOJYYUBIIUE MIUPOKOE MPH-
MEHEHHE MpHU OCTEKJIICHMH B MAKETHOM BapHaHTE CBETOMPO3pPAUYHBIX KOH-
CTPYKIUU 3J]aHUN, COOPYKEHUI, HHTEPbEPOB, (PacagHOro OCTEKJICHUS U MPHU
MIPOU3BOJICTBE JAPYIUX H3ACIUI TEXHUYECKOrO M OBITOBOTO Ha3HAYEHUS,
YCHENTHO KOHKYPUPYIOT ¢ aHAJIIOTUYHOM 3apyOeKHOM MPOAYKIIHUEH.

BoiBOaBI.

PazpaboTka ¥ mpUMeHEHHE HU3KOAMUCCHUOHHBIX CBETOTEILIOCOEperaro-
IIUX CTEKOJI SIBJISICTCS OJHUM M3 aKTyaJlbHEWUIINX HANpPaBICHUN B CTEKIOJE-
nuu. CpaBHUTEIBHBIN aHAJU3 CBOMCTB M TEXHOJOTUM MOJYYEHUS! Pa3IUYHbBIX
TUIOB YKa3aHHBIX CTEKOJI MOKa3al, 4YTo 0ojiee MPOCTOE MPOU3BOACTBO UMEET
Mecto B ciydae K-crekna (Low-E) ¢ 6osiee mpoYHBIM «TBEPABIMY MOKPBITUEM,
HAaHOCHUMBIM criocoOoMm muponm3a, Torga kak E-ctekno (Double Low-E) ¢
MHOT'OCJIOWHBIM «MSATKUM» MOKPBITUEM, HAHOCHUMBIM IO CJIOKHOM TEXHOJIO-

' MarHeTpOHHOI'O BAKYYMHOI'O HAIIBIJICHUS, BBIITYCKAEMOC Ha prr[HGfIH.IGM
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oreyecTBeHHOM npeanpusituu 3A0 «JIC3 «lIponerapuit», xapakrepusyercs
0oJiee BBHICOKOM 3HEProd(PHEeKTUBHOCTHIO M IIMPOKHUM JHAINa30HOM IBETOBBIX
XapaKTEPUCTHUK.
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ApXMTEKTYPHO-CTPOMTE/IbHbIE CTEKJAa ¢ HU3KOIMHCCOHHBIMH JIHEpProcdeperalmnmMu
nokpeiTusaivu / Bparuna JLJL., Slunknii C.M., Mamkun B.B. // Bichuk HTY «XI1I». Cepist: In-
HOBaLiiHI TOCHiPKEHHs Y HayKoBUX poboTax cTyaeHTiB. — X. : HTY «XIlI», 2014. — Ne 16 (1059).
—C. 165 —173. Bibmiorp.: 11 Ha3s.

Po3risiHyTO 3acTOCYBaHHS CBITJIOTEIJIO3aXMCHUX CTEKON SIK e(eKTHBHOrO 3aco0y Terioe-
HEpro30epeXeHHs B apXiTeKTypHO-OyZiBenbHild cdepi. HaBemeni pesymbraTd NOPIBHAIBLHOTO
aHaJTi3y BJIACTHBOCTEH Ta TEXHOJIOTiH HU3bKoeMiciiHux crekon K-ckio (Low-E) 3 «tBepaum» i €-
ckino (Double Low-E) 3 «M’SkuM» MOKpUTTAMH, a TaKOXXK OCOONMMBOCTI BHpoOHMITBa E-ckia
(Double Low-E) na 3AT «JIC3 «[Iponerapiii».

KarouoBi ciioBa: EneproedekTuBHI cTekina, HU3BbKOEMICiiiHI MOKpUTTS, €-ckio, K-ckio,
¢oat-ckii0, MarHETPOHHE HAITUIICHHSI.

The application of the light- and heat-protective glasses as an effective mean for saving of
energy in architecture field is discussed. The results of comparative analysis of the properties and
technologies of low-emission K-glass (Low-E) with “hard” coating and E-glass (Double Low-E)
with a “soft” coating, and also features of E-glass (Double Low-E) manufacture on CJSC “LSZ Pro-
letary” are presented.

Keywords: Energy-efficient glass, low emissivity coating, E-glass, K-glass, float glass, mag-
netron sputtering.
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