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NMPOMN3BOLACTBO JIMCTOBOTO CTEKJTA

MupoBsoe nompe6neHue NUCMOBO20 CMeKna cezo0-
gHA BbIpa)kaemcA COMHAMU MUMMUOHOB KBagpam-
HbIX MEMPOB B 20g. IM020 Konu4yecmsa cmekna go-
CMamoYHo, YmoG6bl CMeKMNAHHOU NeHmMoU WupuHou
B OgUH Memp onoAcamk 3eMHoU wap 6onee 20 pas.

Crexno — matepran, NPOYHO BOWEAWMHA B HAL GbIT, Kyl
Typy v Textuky. CTEKNO NOSBMNOCH O4EHb AABHO, 1 Mbl TOK
NPUBLIKIIM K HEMY, YTO 3GMEYAEM TOMbKO €70 OTCYTCTBME.

TnaBHLIA NOTPEBUTENL CTEKNA B HACTOSILEE BPEMS — CTPO-
UTENbHAs MHAYCTPMS. Bonblue nonosmHsl BCero sepabaTeBa-
€MOTO CTEKNA WUCTONb3yEeTCs ANA OCTEKNEHUs 3AQHMIA 1
TPOHCMIOPTHBIX CPE/CTB: GBTOMALIMH, XENE3HOAOPOXHbIX BA-
roHos, Tpameaes, Tponnelbycos. Kpome Toro, crekso mc-
NOMb3YIOT B KAYECTBE CTEHOBOMO M OTAENOYHOTO MATEPHANA
8 BILIE MYCTOTENbIX KMPMUYEN, GIOKOB 113 NEHOCTEKNA, G TAK-
€ OBMMLOBOUHBIX MNTOK. [TPUMEPHO TPETL TPOU3BOANMO-
1O CTEKNQ MAET HQ U3TOTOBEHME COCYI08 PASAMYHOTO THMA
1 Ha3Ha4eHNs. TO, MPExAE BCEro CTeKNsHHAs Tapa — Gy~
oIk 1 6aHKu. B Bonbluom konuyecTBe CTekno pacxoyer-
€Al HQ M3rOTOBNEHME CTONOBOM nocymsl. CTekno noka Hesa-
MEHWMO AN NPOM3BOACTBA XMMUIECKOM NoCys!: B A0BOMb-
HO BOMLLIOM KOMMYECTBE 13 CTEKAA M3roTOBNMBAIOT BATY,
BOSIOKHO W TKOHY U1 TEMNOBOM 1 3MEKTPUHECKON M3ONTLIAM.

O6ecnednTs 4enoBeyecTso CTEKAOM B TAKUX MACWITABAX
0KQ3Q10Ch BO3MOXHbIM Muwb noTomy, 4to 8 1902 roay!
6Genbrinen, Oypko u amepukareu Konbepr cosaanu asa
POBHOLEHHHX METOA MEXAHM3NPOBAHHOM BbPaBoTke
ToHKOro nucTosoro crekna. O6a MeToaa OCHOBBIBANUCE!
HO BLITATMBAHMM YEPE3 BAMbLE C NOBEPXHOCTU POCHAAB-
NIEHHOW CTEKNOMACCH WNPOKOIA, TOHKON CTEKNSHHOM NEH-
Thl, PA3PE3AEMO, NOCE OCTHIBAHMUS 10 TBEPAOTO COCTO-
AHMS, HO OTAENbHBIE NIUCTHI.

Ho passmsaiowiasics aBTOMOGMNBHAS M GBUALMOHHAS
NPOMBILNEHHOCTL NoTpeGosany crekno Gonee BLHCOKOro
ka4ecTsa. 304a4a CBOAUNACH K YCTPAHEHHMIO BOHUCTOCTH,
OPMEHTUPOBAHHOM MO HANPUBNEHMIO BLITATMBAHMS CTEKNSIH-
HOV neHTsl

K cuactsio, 8 1957 rogy poanncs HoBbIi METOA M3rOTO-
BNEHMA NMCTOBOTO CTeKNa, Tak Hastisaemsit Float — meton,

KOTOPBI MOXHO NPUPABHSTH K HOMBONEE 3HAYUTENbHBIM
Mupossim oTkpbTism. bonee yem 90% nuctosoro crexna
ceroans npouseoantcs no Float Textononm

Ins nsrotoenenus crekna no Float — TtexHonorum
(pucywok 1), cmecs (1) cuipbs U3 ksapuesoro necka, us-
BECTY, COMBl M APYIMX MATEPUANOB NOAGETCS B Nevs (2] n
pacnnasnsetcs npn Temneparype ~ 1 600 °C. 3atem cre-
KIIOMACCa, B Bl GECKOHEUYHON CTEKNSHHON NEHTS, BbTE-
KQeT B BAHHY C PACMNGBAEHHHIM XMAKUM meTannom (3).
3p1ech CTEKNO NONYHAET CBOIO «BHICOKOMMOCKOCTHOCTbS 1
«MONUPOBAHHOCTbY [NSHUEBMTOCTS) NoBEpXHOCTU. 3aTem
6eCcKoHeUHaA CTEKNFHHAR IEHTA NOAHMMAETCS 13 BaHHBI C
METANNOM M HANPABASETCS B OXNAXACIOLLYO nevs (4), rae
pasHomepHo ocTsiBaeT. [locne 3Toro CTekno MoXHo pe-
3ats (5) u cknagupoeats (6)

TeXHM‘-leCKl/Ie XAPAKTEPUCTUKM CTEKNA

MnotHoctb = 2,51 / cm® (2,5 =103 kr / m* ).

Jluer erekna TonuwHoi 1mm u nrowaasio 1M, secut 2,5 kr.

Jluct erekna TonwmHoi 4mm 1 nnowagsio 1m?, secut 10 «r.

TeepaocTs, onpenensemas METONOM LAPANAHe = 5-6

Temneparypa pasmsryenms ~ 600 °C

3akanka n namererne Gopmsl TpebyioT Temneparypy
npubnusntensHo Ha 50 °C seiwe.

Koadd T Tennonp m=0.8Br/mx°C
Koadd P =5,8Br/m x°C.

Conpotuenenme aasnenmio — 1000 H/mm’ = 1000 MMa.
370 03HAYAET, YTO, N5 TOro YTo6s pasaaemTs | cm’ cre-
K@, HeoBXoAMMO Harpy3nTs ero secom 10T

Mpepen npouHoct Ha pasnom. Ecnn conpotusnenme
AaBneHuio Y CTEKNQA BLHICOKOE, TO Mpefen NpoyYHOCTH Ha
PA3NOM 3HAYUTENBHO HUXE COHpOTVIEﬂeHME CcTekna Ha
paznom: ans obuiyroro crekna — 40 MMa [H/mm?); ans
3akanenHoro ctexkna — 120...200 MIMa (H/mm?) & 3aeu-
CUMOCTM OT TONLMHL, OBPABOTKM KPAs, HANMUNS OTBEP-
CTWii v ap.

Ynpyrocts. CTekno oueHb ynpyrui marepuan, oHo He
NOABEPXEHO HUKAKOW AehOPMaUMM BNNOTL 4O PA3pyLIe-
HUS OHHOKO CTEeKIO O4eHb XPYNKOe N MTHOBEHHO pO36M'

BAETCA NPU YPEIMEPHOM BHELUHEM BOINENCTBIN

PucyHok 1. Usrotoenenue crekna no Float — texHonorun

EXETOAHOE NPUNOXEHWE K XYPHANY “BUTPUHA"
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CTEKNO:

NPOM3IBOACTBO NTIMCTOBOTIO CTEKIJA

TEXHONIYY.

TepmanbHbiit wok. Mockonbky CTEKNO 0GNGAAET HU3KOM
Tennosoi NPOBOAMMOCTHIO, HEPABHOMEPHBIM HArpes Miu
OXNAXAEHNE NACTA CTEKNA NPUBOMNT K BOSHUKHOBEHMIO HO-
npsxexns 8 matepuane [tepmansheii wok). 1o moxer
CnyXuTb NpusmHoii paspywenns crekna. Koraa crexno ye-
TQHOBINEHO B PAMY, €70 OBPAMNEHHSEIE KPOSi 3AKPBITE OT
CONHeYHOro uanyyerns. B crexne BosHmMkaeT paskuua Tem-
NepaTyp, 4TO MOXET NPUBECTY K 1o paspyuwenmio. Puck
TEPMANbHOTO WOKA CHAXQETCA, KOTAQ MCMONb3YeTCs CONH-
LE3QIMTHOE OTPOXAIOLIEE CTEKNO.

CneuvansHos 30KaNKa CTEKNA NPOTHB TEPMATNBHOTO WO-
KQ N0380ONAET BLAEPXMBATS PA3HMLY Temnepatyp & 150 -

200 °C.

XVIN\M‘-{GCKM;I COCTAaB CTEKON
CTekno, MCXOAHHIMI KOMIOHEHTAMM WKXTH KOTOPOTO §iB-
NAETCA KBAPUEBbIA Necok (SiOQ), COMO M U3BECTb, HA3bIBA-
10T HaTpuit-kansumessim. OHo coctasnset okono 90% no-
ny4aemoro B mupe crekna. [pn Bapke KapGoHAT HaTPKs
“n KOP6OHGT KQanbuma pas3naraioTcs 8 COOTBETCTBMM C YPAB-

HEHWAMM: £

Na,CO3 = Na,0 +CO,

CaCO,=Ca0 +CO,

B pesynsTate 8 coctas crekia exomst okeuasl SiO,,
Na,O 1 CaO. Onu obpasyioT enoXHse COSAUHEHUS —

CHMNKATH, HATPUEBHE U KONLLMEBBIE CONM KDEMHIEBOM Kit-

CnoTsl -

B cocras crexna emecto Na,O ¢ ycnexom MoxHO 88o-
auts K,O, a CaO moxet Buite 3aI'NI\eHeH MgO, PbO, ZnO,
BaO. Hacrs kpemHesema (S\’OZ) MOXHO 3aMEHUTL HO OK-
cun Bopa v okenn pocdopa (nobasnernem coeamHe-
Ml GopHoit mu pocopHoit kncnot). B kaxaom crekne
conepxuTcs HemHoro muHosema Al,O , nonaaaioutero 1
CTEHOK CTEKNOBAPEHHOro Cocyna. MHOI'D,Q eroEéGanﬂmr
cneuvansHo. Kaxawiii 13 nepedncnenHsix okcuaos obecne-
unBaeT cTekny creumduyeckue caorictsa. Mostomy, sape-
Mpya 3TUMKU OKCUAAMK U UX KONUHECTBOM, NONY4aioT CTe-
KNG € 30A0HHBIMK cBOVICTBaMM. Hanprmep, okena GopHoi
knenots B,O, npreoant k noHuxeHiio kospduumenTa Te-
NMIOBOTO PACWIMPEHHS CTEKNA, O 3HAYNT, AenaerT ero Gonee
YCTOM4MBLIM K PE3KMM TEMNEPATYPHBIM M3meHernsm. Cou-
Hel CUMbHO YBENMYUBAET NOKAa3aTelb NpenomneHmns crek-
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METOOMYECKOE NOCOBMWUE

no. B rabnmue 1 npusener coctas s (%) HekoTopeix Ty~
HBIX POMBILINIEHHEIX CTEKO.

Copna — chipbe oTHocuTensHO foporoe. MoaTomy 8 ka-
sectee mctounnka Na,O npu sapke cTekna ucnonsayior
Takxe npupoarsiin murepan Na,SO,. Onrako e 31om cry-
4ae Bapka crekna TpebyeT Gonee BLICOKMX TeMNepaTyp.
Kpome T0ro, B WwixTy HEOGXOAMMO BBOAMTL YrOMb ANS BOC-
CTGHOBNEHMS CEPbl B COOTBETCTBIM C YPABHEHMEM

2Na,SO, + C = 2Na,0 + 250, + CO,

Bapka crekna

HPM Bapke CcTekna nepesiM NNABUTCA OKCUA WENOYHOro
MEeTanna, nocne 4ero B 3Tom pacnnase Ha4MHaloT PacTBO-
pRTbCﬂ 3epHO KBAPUQ M 13BECTHAKA, BCTYHOﬂ B XMMmMyeckoe
B3GMMOES%CTEMS. HOBTOMY 4yem 60ﬂbUJe B CTeKNne okCMaos
LIENIOYHbIX METANNOB, TEM NPU MEHBLIMX TEMNEPATYPaX
oHo nnasutcs. B ﬂpeBHeM EFVH’ITE, KOraa texHuka nony4e-
HWA BHICOKUX TeMneparyp 6!:\1'\0 HeCOBepLIEeHHA, B CTeKNO-
aennm ﬂpeoﬁﬂﬂﬂcﬂlfi peuenm C NOBbIWEHHBIM COﬂep)KOHM'
eM OKCMAOB LenoyHsx meTannos (no 30%) u mansim co-
fepxaruem nssectn (okono 3...5%). B snunmctiveckyio
3I'19_§_y, CYCOEGPLUEHCFBOBGHMSM TEXHUKM NOMNY4EHMA BbICO-
KX TEMAEPATYP, COACPXAHHE OKCHAOB LENOUHLIX METAN-
OB CHUXQETCS A0 16...17%, a n3sectv nosuWaeTcs A0
10%. EcTecTsenHO, 4To Takue cTekna cranu Gonee cToi-
Kkumi k Bofie. B HacTosLee Bpems Bapka CTekna nposopuT-
cs npu Temnepatype (1400...1500)°C s Tedenve we-
cronbkux yacos; Mpouecc sapku cTeknopens AENST Ha Tpu
cragun: HPDBQP WWXTbl, OCBETNEHNE (ynaneHMe «MOLLKKU>
11 «CBINEI3) W «CTYaKOa» — OCTOPOXHOE OXNAXAEHMe.

MowwKo# CTeKNOAENs HAZLIBAIOT MENKME My3bIPbKM 30,
pacnpeaeneHHsie no scei macce crekna. Ee ynanenue u3
KUAKOM MOCCH NPOM3BOAAT «BypAEHMEM> NPU NOMOLLY Ae-
PEBSIHHOM YyPKM MK OBLIKHOBEHHOTO CHIPOTO KapTObens
[MomelLeHHbIE B XMAKOE CTEKNO, OHU AAIOT OBUNLHOE Bbi-
AeneHne rasos, KOTOPLIE W OYMLLAIOT OT MOLWKK BCIO mac-
cy. ES Hanuuue B U3NeNnnax CHUTaeTcs 6PGKOM

CTeKonbHbIM KCBMABMY HA3LIBAIOT HATEOBPA3HLIE NO-
TOKM, HOHOGHHS TeMm, KOTOPbIE MOXHO HG6H|O£[GTI: B Npo-
Liecce PACTBOPEHMs CAXAPA B BOME MPU MEANIEHHOM Ne-
pemMelnBaHmm. CEMHI: — 3TO BMAMMASA rPAHMUCG ABYX CO-
CeflHMX y4acTKoB CTEKONLHOWM MACCHI. HOHMHME ceunen

Ta6nuua 1
OKOHHOE 72 - 2 14 - 9 3 - - -
ByTbinoyHoe 70 - 3 17 - 8 2 - - -
XpycTansHoe 56 — — — 11 - — 33 — -
JlaGopaTtopHoe 85 9 2 4 - - - - - -
Ontuyeckoe 34 13 3 - - - - - 46 4
EXETOOQHOE NPUNOXEHWUE K XYPHANY “BUTPUHA"
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CBUAETENLCTBYET O NIOXOM NEPeMeLINBAHIMN CTEKONBHOM

Maccel Npun BApkKe.

Oxnaxperre CTekna, a ToYHee UMt 13 Hero, Npo-
BOAT MEANIEHHO, YTOBH M3GEXaTb B Hem HanpsixeHuit. [1pn
6h\CTpOM OXNAXAEHWWM NMOBEPXHOCTHLIE ClIOM CTEeKNd 30-
TBEPAEBAIOT BHCTPO M MMEIOT HU3KYIO TEMNEPaTyPY, A BHY-
TpeHHWe Cnou CTekna, BCneacTene HW3KOM TeﬂﬂOﬂpOBOﬂ-
HOCTH, MOTyT umeTsb Temnepatypy ao 500°C. Mockoneky
BHYTDEHHWE CTOW NPU OXNAXAEHUN CKUMAIOTCS, O HAOPYX-
Hbl YXe He YMEHbLIAIOTCA B PA3Mepe, B HMX BO3HMKAIOT Bbl-
COKME MOBEPXHOCTHBIE CXUMAIOLIME HANPAXeHNs. BryT-
peHHne cnou, HOO6OPOT, WMCMNBITLIBAIOT BHICOKME pACTATA-
BOOWME  HANPsXeHWs. akoe CTeKNo  Ha3uBaT
«3AKANEHHbIM». 3GKGF|€HHOE CTekno O6ﬂGﬂO€T BLICOKOW
MEXaHUYeCKon NPOYHOCTLIO OHHOKO 'y Hero ectb 1 Heflo-
cratku. [1py Hapylwerm nosepxHoCTHOrO cnos (Hanpu-
Mep, HaHeceHne MOPGHMHH), T.€. NPV HAPYLWEHMU CXUMa-
JOLMX U PACTSIMBALINX CUIT, 30KANEHHOE CTEKNO pasfe-
TaeTcsa BnpeGeer.

[Mp1 MeaneHHOM OXNAXAEHUM CTEKNA PACTSIMBAIOWIAE 1
CXUMaOLWME HANPAXEHUS HE BO3HMKAIOT. TGKOS CTEeKNno Ha-
3bIBAIOT «OTOXXEHHBIMY. MeﬂKMe wnsfenusd, Hanpumep
cTonoBas Nocyaq, oTxuraTes (oxnaxaawTcs) 8 TeueHne
HECKONbKMX YOCOB. prng\e W NPEeUn3NOHHbIE U3nenud, Ha-
NPUMEP NNH3b ACTPOHOMUYECKMX OBBEKTUBOB AMAMETPA
1 mu 60ﬂee, OTXUraloTCH B TEHEHNE HECKONbKUX MECALIEB.

EXETONHOE NPUNOXEHWE K XYPHANY
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SBONOUUA
CTEKOJIbHOIO
MPOU3BOACTBA

n 6

PuUA cmekna yxog B 2ny6oKylo gpes-
Hocmb. M3BecmHo, umo B E2aunme u Meconomamuu
e20 ymMmeru genamsb y>xe 6000 nem Ha3ag. Bepoam-
HO, CMEeKO Havanu uszomasnuBamb BCe Xe No3Xe,
4YeM nepBble KepaMuyeckue usgenus, mak Kak gnsa
e20 npousBogcmea mpe6oBanuck 6ornee BbicOKue
meMnepamypel, 4em gnAa o6xxuza 2nuHel. U, ecnu
gnA npc dwux Kep ux usgenui 6bino go-
CMamo4HO MOMbKO 2fuHbl, MO B COCMaB cmekna
BXOQUMO MUHUMYM MpU KOMNOHeHmMa.

Wapenus u3 crekna Tak xe, KaK U 13 KEPAMMKM, NPAKTH-
YECKW He PearvpyioT Ha BMSHWE OTMOChEPHBIX BO3AENCT-
BUI M XOPOLWO COXPAHAIOTCA AGXE NOA Croem 3emu. ITn
u3genus okasannco BAXKHEWLIMMM AOKYMEHTAMM OANEeKoro
npownofe. Oku AoHecnn A0 Hac BecleHHyio MHbopMaumio
06 ypOBHE KynbTypbi 1 TEXHMKN ApEBHUX Haponos. bnaroaa-
P#A CTekny Ao HaWero BpemeHr AoWwnm Benuyaiine Xyaoxe-
CTBEHHbIE NPOM3BEAHNA PA3IMYHBIX 3NOX KyﬂbT\/pb\ yenose-
4yecTea.

Hecmorps Ha To, UTo BO3paCT CTexnonents oueHmsaeTca
B 6 ThC. ner, "IpO:ipGHHOe n 68CU,BETHO€ CTEKNO nioan Hay-
YMVCH BAPHTB LWL HO NOPOTe HOBOM 3pbi. [lo 3T0ro Npo-
13BOAUNOCH HEMPO3PAYHOE, OKPALIEHHOE B PA3AMYHbIE TO-
HQ CTEKNO U M3 HEro M3roTaeNMBANNCE MMABHBIM O6PGBOM
Menkue nanenvs: Bycy, BpacneTsl, nyrosuusl, KobLa, neya-
T, waxmatHbie Gurypsl 1 ap. CTexnoayss GHTAYHOM 3noxn
HOYQM LIMPOKO MPUMEHSTE XONOAHYI0 06paboTky crekna:
penbedHyio peasby, rpasmposky, windoeky. Kak Tonsko Gui-
N0 NOMYYeHO NPO3PAYHOE CTEKNO, CTEKNOAENH CTANM CTPe-
MUTBCS U3rOTOBKUTL N3 HErO OKOHHBIE NNACTUHbI. \/HeHb\e npeg-
nonaraioT, YTO OKOHHOE CTEKNO BHaYane 6b\ﬂ0 UBETHbIM. S0
OBLACHAETCS TeM, YTO BECUBETHOE CTEKNO MOMy4MTs GbINO
BECbMA HENPOCTO, TAK KAK CbipbE O6b\‘4HO COAEPXUT PA3NNY-
Hble NPUMECH, KOTopbIe NPMAaioT cTekny okpacky. Ocobew-
HO YQCTO B ChIPbE NPUCYTCTBYIOT COBANHEHMS Xeneaa. [ony-
YeHune NNAacTuH 4N OCTeKNeHMS OKOH OKA3QNOCh BECbMA He-
npocTeM Aenom. Marotosnenme nonsix M3nenuii A0sombHO
CNOXHOM POPMBI NyTEM KBBIAYBAHMS» Gbino Gonee NPOCToi
30104, HEM NOMYHEHVE NMCTOBOO CTeKNA. DTa 3aa4a Gbi-
Na peleHa Nnib K KOHLUY CPEAHEBEKOBbLA. HPM packonkax
TMomnen, norpeGentoli noa nennom synkaxa Beaysusi 8 79
. H. 3., GbINO YCTAHOBIEHO, YTO B O4EHb PEAKMX CTYHQSX B OK-
Ha 6k>U'M BCTABNEHLI NNIACTUHBLI CTEKNA, KOTOPbIE 6bU'M 00BONb-
HO TONCTHMM. BO3MOXHO, 4TO TOHKOE NMCTOBOE CTeKNo,

MTQNBAHCKME CTEKTOAENE! LUE HE HAYYMNNCh M3TOTABNMBATS.

“BUTPUHA’ 5
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CTEKNO:

nNPOM3IBOACTBA

CTEKONbHOTO

2BONtOULUWMA

TEXHONYHY.

CHMTG)OT, HTO METO/ BbIYBAHWA, TAK Xe KAK 1 CHOCO6 Bap-
K MPO3PAYHOTO CTEKNA, Bbil OTKPHIT B NEPMOL CMEHB NIETONC-
HUCNEHNS. HOEOHOB AN ero OTKPLITUA 6b\ﬂ0 NPEeaoCTaTo4HO.
[Ins nonyuers BHICOKIX TEMNEPATYP B METANYPIUN Bbin yxe
n3secTeH cnocob ayTes. [1pu Bapke crekna, Tpebyiowel Tak-
X BBICOKMX TEMNEPATyp, AyTee, B YACTHOCTH, NPOBOAMNOCH NPM
NOMOLLM NErknx 4enoBeka. ﬂﬂﬂ 3TOrO UCNOMb3OBANMCH ANINHHbIE
¥ NOnbie TDOCTHUKOBLIE pr6KM, KOHEL KOTOPbIX O6N\OBMBGHC9
ko, Mocnearee Gbino HeOBXomMO As TOro, YTOGH TPYE-
Ka He 3aropanace. Takum O6PG3OM, Anst OTKPLITUA METOAA Bbl-
LlyBAHMS CTEKNSTHHbIX M3AENMY BLIM CO3AAHH BCE NPEANOCHIT-
Ku. Hy>xeH Bbin TOnbKO Cyuaii, KOraa KoHew TRY6EKY MpHKOCHET-
€A K XMAKOM cTekonsHoM macce. Ecim 1o npomsowno, To,
NPOAONXAs AyTe B TPYBKY, HENOBEK [OMXEH MOMYHMTh HTO-TO
NOXOXee HA My3blPb. Cﬂeny»ou_\vw\ warom 6Hﬂ0 NOMeLLEHNE Bbl-
AlyBOGMOTO «Ty3Hips» B AePEBHHYIO GOPMY, M NONOe CTEKNSH-
HO€ M3genue NoYT1 rotoso. Kak 3AECh HE BCMOMHWTL XOPOLWO
V3BECTHOE U3PEeYEeHNe, YTO «BCE reHMasnbHOe NpoCTo»,

BeposTHo, MeTon BbiayBAHMA U3RENMit 13 cTekna Gbin N3o-
6pe‘reH B PA3UYHBIX MECTAX, rAe KyNbTUBMPOBANOCH CTEKNO-
flenke, NPUMEPHO B OfIHO 1 TO xe Bpems: OHAKO MPUHATO!
CHUTATL, YTO CMOCOB BbAYBAHMA Gbin 3OBPETEH B AneKcaH-
apun B | 8. 10 H. 5. Ha nepesili 83msiy, YAUBUTENEHO, HTO MO
HAY4MN1Ch AENATL CTEKNAHHBIE nanenus CIIOKHOW MOMOW KOH-
burypamn, Ho He ymenu aenats AncTosoe crekno. OpHako
71 5TOTO GbiM CBOW BECHMA OCHOBATENbHbIE TEXHUYECKIE 30-
TpyaHeHus.

OxoHHoe cTekro

Briepasie OKOHHOE CTEKNO, XOTS 1 BECHMA HECOBEPLIEHHOE,
MOSBINOCH HA PyGEXe CTAPOI M HOBOW 3Pbl IETOUCHACTEHHS
y prmnsn. Oarako nocne nanenms Pumckoit umriepun cekpe-
Tl €70 NPOM3BOAICTBA BbINN YTEPAHL 1 B HOYGNHBIA MEPHOA
cpenresekosbs 8 EBpone okoHHoro crekna He sHanu. Ecreer
BEHHO BO3HMKAET BOMPOC, O 4TO Xe Ghino 8 okHax? Hacto ok-
HQ 3QKPLIBANMC CrINOLLIKLIMIA AEPEBAHHBIMMU CTaBHAMM. B Ten-
TIbIE [IHV OHI OTKPBIBANVCS, BYCKAS AHEBHON CBET BHYTPL MO~
MelleHms. B MHOE Bpemsi OKHO 30KPLIBANMCH, 1 NOMEILEHIE
ocseLyani caedamn. B Poccun caeun, kotopeie Geinv goporu,
YOCTO 3AMEHSINC FOPSILIEN NYHMHOM.

B HekoTOpbIX 4BOPLAX, NAPOAHSEIX 30AHUSAX 1 KyTETOBbIX CO-
opyxeHusx EBPOME! 8 Menkue s4eiiku OKOHHBIX MPOEMOB BCTA-
BASMM MNQCTUHKM CIIOMbI, KOTOPLIE LIEHWNMCH O4eHb foporo. B
ZIOMOX POCTLIX MIOAEM ANA STOM LIENN MCNONb30BANMCH Bbiumii
Ny3bIPb W NPOMACEHHAs Bymara win TkaHb. B cepeate XV s,
[aXe BO IBOPLAX GPAHLY3CK/X KOPOMEH OKHA 30KPLIBANMCH
NPOMACTIEHHBIM NONOTHOM Wivt Gymaroit. STuiws & cepeanre XVII
8. npy Jlioposuke XIV B okHOX €ro ABOPUG NOSBIIOCH CTEKNO
8 BUIE MONEHbKIX KBOAPATUKOB, BCTABNEHHBIX B CBMHLIOBBI Ne-
penner. Jluctosoe crexno 6oMbLUOH NNOWGAN OO He yMe-
7w nonysars. Mostomy aaxe 8 XVIIl 8. sactexnentsie okHa ume-
1 menkii nepennet. OHAKO BEPHEMCS K MCTOKAM MPOM3BOfL-

CTBA OKOHHOTO CTEKNA.

EXETOOQHOE NPUNOXEHWUE K XYPHANY
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KGK yxe 6b\ﬂ0 CKA3QHO, pUMNAHE HAY4MNMCh M3rOTOBNATE
OKOHHOE CTEKIIO B KOHLE CTapo 3psl. Oy aenanu 1o nytem
OTNMBKM M DACKATLIBAHWA XUOKOro CTEKNa B ¢OPMY B BMaE NpO-
TUBHSI, KOTOPBI M3rOTABNMBANCS U3 MiHb. OTnBKM M3sneka-
JIUCb U3 ¢OPMH ELle B ropa4em Brae, Noka CTEKNO COXPAHANO
NNACTUHHOCTb. TOKMM CHOCO6OM nony4ani OKOHHOEe CTekno
TonuwmHol okono 10 mm 1 nnowagsio Ao 0,5 m*. Mockonsky
npuneraiowas K ¢opme CTOPOHA NUCTA OKA3bIBANACH Wepo-
XOBGITOM, TO CTEKNO He GINO NPO3PAUHLIM.

Takoe crekno HOXOAMNK NPU PACKOMNKAX B 30ﬂGﬂHOeBpDﬂeﬂ-
cKix konormsx Puma, a Takxe Ha Boctoke snnots fo HepHo-
MOpPCKOro no6epexbﬂ KGK yxe 6b\ﬂ0 OTMEYeHO, nocne pac-
napa PMMCKO;‘ VMIepKi 3TO pemecno nNpuuno 8 ynadok, a
cnocob Npor3eoacTea Gbin 306HIT U HUKOTAG HE BO30GHOBNA-
cs. Hoswint CHOCO6 NPOW3BOACTBA OKOHHOrO CTEKNa 6b\ﬂ pas-
PABOTAH HECKONBKO CTONETUIA CYCTS, B CPEHNE Beka. DToT
CHOCO6 MPUHUMNXANEHO OTAMYANCA OT APEBHEPUMCKOTO, TAK
KaK nony4anca He OTﬂMBKOﬁ, Q BblAYBAHWEM. BHOWGHS BbilyBA-
N1 AP, KOTOPBIA PACKATBIBAHUEM HA MAUTKE W PA3MAXMBAHM-
©M B BO3[lyxe NPespaLancs s nopobue 6onswoi ammyns. Moc-
JIE OTPE3AHMS BEPXHEN M HIXHEN YACTU NONYHQNCS UATAHAP,
KOTOPBIF PA3pe3ancs BAOMb TBEPAbIM MUHEPANOM W PA3MOXM-
BONCS HO PACKGNEHHON MHSHOM NANTE B MCT NEPEBSHHOM
’T\QDMHKO\Z CTeKﬂO Nony4anoch AOBOMLHO TOHKUM, XOTA M He-
BonbLuoro pasmepa CTOpoHa, PUNErasLLas K NAKTE Npu pas-
FTIGXMBAHMIM, TOKXE NOMYHQACH LWEPOXOBATOM, G 3HQUMT, CTe-
KNO BbNIO HENPO3PAYHLIM.

Ha TeppuTopii ApesHecnaBsHCKOro rocyAapcTsa apxeono-
™ MHOFOKPOTHO Haxoomnm ¢pOFMeHTbl CTEKNsAHHBIX KDYros aua-
metpom 200...250 MM ¢ XOPOLIO 30[ENAHHLIMU KPOMKAMM
YieHble CXORATCH BO MHEHMM, HTO STH CTEKIAHHBIE KDY ClTyX /-
111 151 OCTEKIEHMA OKOH KDYMHbIX OBLIECTBEHHBIX 3AAHMN, HA-
npumep xpama Codun Kinesckoit 1 apyrix uepkseii apesHen
P\/CM. CHMTGIOT, 41O CHOCO6 WX MPOU3BOACTBA CBOAMNCA K Cne-
ayouemy. B hopme BbigyBancs cocys, noxoxiui Ha KoHycoob-
pasHbif rpaduH. [lHo 31oro «rpadmHa» 0bpesanocs, a kKpom-
KQ 30BepTLBANACS.

B koHe cpepresexosoro neproaa 8 Esporne Hauanu wipo-
KO MPUMEHSTb €y HHBIN> CIOCOB U3rOTOBNEHMS ICTOBOTO CTe-
xna. B ero ockosy Takxe 6bin nonoxeH MeTos BeitysaHms. [ oy
3TOM CHOCO6E BHAYQNE BbIQYBANCA WAP, 3aTEM OH CNioLMBAn-
€4, K ero ily Npunansanack ocCb,  OKONo Bblﬂ\/EGTeﬂbHOﬁ pr6'
kv 3arotoska obpesanace. B peaynstate nonysanocs nopobre
BA3bl C NPUNASHHOM HOXKOM-OChIO. PackanewHas «sasa» spa-
wanacs ¢ GOMbLION CKOPOCTLIO BOKPYT OCK W NOA AEHCTBMEM
LEHTPOBEXHOM CUTbl MPEBPALLANACH B MNOCKMI AUCK. TomLum-
Ha Takoro aucka Buina 2...3 mm, a arameTp Aoxoaun ao 1,5 m
[anee anck otaensinca ot ock 1 onxmrancs. Takoe cTekno Gbl-
11O FAAKVM 1 PO3PAUHbIM. XOPAKTEPHAS €70 OCOBEHHOCTE —
HONMYME B LEHTPE [MCKA YTONUEHHS, KOTOPOE CMIEUNANMCTS!
Ha3biBaIOT «nynkom. JlyHHsi cnocob nponssoactsa caenan
JMCTOBOE CTEKNO AOCTYNHbIM s Hacenenns. OfHOKO Ha cie-
Hy emy yxe 8 Hasane XVl 8. npuwen apyroit, Gonee cosep-

“BUTPUHA"
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LWEHHBIN, KXQNSIBHBIMY CIOCOD, KOTOPLIN MCMIONb30BANCS BO
BCEM MUPE MOuTH B TeueHme asyx cTonewit. o cywectsy, 370
6HINO YCOBEPUIEHCTBOBAHME CPEHEBEKOBOTO CNOCO6A BhY-
BOHNS, B PE3YLTATE KOTOPOTO MOAYHANCs LMHAD. «Xansi-
BOW» HA36IBANM GOPM1PYEMYIO MOCCY CTEKNQ HO KOHUE BbiflyB-
ol Tpy6ku. Ona noxommna o 15...20 kr 1 13 Hee 8 utore no-
NYHQNMCh MCTBI CTEKNA MNOLLAABIO A0 2...2,5 m”.

70T CNocob NO3BOMMN NOly+ATE OKOHHOE CTEKIO XOPOLLIE-
1O KQYECTBA M OTHOCUTENLHO HEAOPOTOe AN WMPOKVX CrIoes
Hacenens. Takum 0Bpasom, npobnema cBeTNONo 1 Tennoro
xunmua Geina paspetwera s 8 XVIll 8. 310 Geino gocturky-
TO TPYIOM MHOTUX MOKONIEHNIA CTEKTIONIENOB B TEYEHNE [1BYX Thi-
caqeneTui

OpHako «xansgHbii> CNOCO6 TPYAHO NOAACBANCS MEXAHU3A-
WM, G NOTPEBHOCTM B OKOHHOM CTEKTE POCIIA BHICTPLIMM TEM-
namu. [o3ToMy NOMCKI HOBLIX CNOCOBOB MPOAONXANMCH 1 B
pesynsTate 8 Hauane XX 8. 66N BHEAPEH B MPOMBILNEHHOCTb
MEXaHW3MPOBAHHBIA NpoLiecc. B ockose ero nexano Habnio-
nAerve amepukarua Knapka, caenakHoe & nepeoit nonosuke
XIX 8. OHO COCTOSNO 8 TOM, HTO €CMIN HA NOBEPXHOCTb KMIKO-
1O CTEK/O MONOXUTH XENeaHbiit CTepxers (<IpUMaHKy»), a 3a-
TeM NOAHMMATb €0, TO CTEKNTHHAS MACEa NpUBApMTEs (Mpy-
KNeUTCs) K CTEPXHIO U MOTAHETCS 30 HUM B Buge nonoTHa. [pn
OCTHIBAHMM HQ BO3/yXE NONy4QETCs CTEKMAHHBI 1T, OfHako
OH MONYHANCA HE C NAPANNENbHLIMA KPOMKaMM, O B BIAE Kik-
HOBMAHOTO NONOTHMLA. CreayioLIM WArom Ha My PAa3pa-
6OTKN MEXQHM3NPOBAHHOTO Cnocoba Guino n3oBpeTeHue
Genbrriua Pypko. OH Npeanoxmn MONOXUTs Ha NOBEPXHOCTL
pacnnaBneHHoit maccel kepamniecknii Gpyc («iomouky) ¢
NPOAONLHON Lwiensio. Kepamka nerve pacnnaeneHHoN crek-
NHHOM MOCCHI 1 MIOTOMY /IOfIOHKQ NNGBAET Ha NoBepXHOCTA. Ec-
M HOXQTb HA NOAOKY, TO PACTIIGBNEHHAS MOCCA BBIACBIMBA-
e7Cs M3 Lenv. Ha Hee onycKaloT «puMakHKy> 1 TsiHyT BBEPX. Ec-
NM CKOPOCTe MOMbEMA MPUMAHK ByfeT paBHa CKOPOETH
BLIIOBAMBAHMS CTEKIOMACCH, TO NOMYUMTCS MPABMALHOE MOAOT-
HLLIE C NapaniensHbiMi kpomkamn. [lanbHeriliee saseplierie
peteHs NpOBIEmbl HOCHTIO TEXHONOTHECKIA 11 KOHCTDYKTOP-
CKMI XOPOKTEP — YCTAHABIMBAIOTCS NOMLEMHBIE BANMKY, XONO-
AUNLHUK U APYTUe Nprcnocobnenys. TonumHa NneTa 3asmncrT
OT CKOPOCTH NOABEMA 1 CKOPOCTY OXIGKAEHNS IUCTA.

OKOHHOE CTEKIIO NPOM3BOMST AGHHLIM CIOCOBOM A0 HACTO-
SUIEro BpemeHm. VIMeeTcs 1 HeCKONbKO APYroi BAPHAHT Tex-
HOMOMMYECKOTO OPOPMIEHMS MPOLIECCA NPOU3BOACTBA MCTO-
BOTO CTeKNQ, KOTOPbIN ucnonb3yioT 8 CLUA. B Hem mecto no-
AOYKM C KQXAOTO 6OPTA NONOTHA PACTONAraeTcs Napa
POMVIKOB, MEX(ly KOTOPBIMI 1 NPOXOANT NonoTHO. Ponuki npe-
NSTCTBYIOT CYXXEHMIO MOMOTHA, U NOTOMY OTNCAAET HeobXxoau-
MOCTb B JIOAIOHKE.

3 CKO3QHHOTO BUAHO, KAKMMM YCHIMSMIA AONOC YenoBeve-
CTBY OKOHHOE CTeKN0. Bpsin /i coBpemeHHbI Yenosex MoxeT
8 NONHOM MEPE OLEHNTB TOT KOMDOPT U YAOGCTBO, KOTOPOE AG-
€T emy NPO3PAYHOE NIMCTOBOE CTEKIIO: OH POXACETCS B CBET-
TIOM 11 TENTIOM NOMELLEHMM U MPUHMMAET TO KOK [IOMKHOE.

EXETONHOE NPUNOXEHWE K XYPHANY
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PASHOBMOHOCTH
CTEKOJ

Mpu usr

BuAa ero ¢y

cTeKna CyuwecTsyer pu

*CTeK/10 uBeTHOe B Macce,

< Ha
* pMUPOBAHHOE CTEKJIO.

Hanbonswee konuyectso crekna NpoussoanTcs ¢ He-
GOmbLUMM COAEPXAHMEM OKMCH MM 3OKUCH XeNe3a, KoTo-
pas NPUAGET CTEKNY 3eNeHOBATI OTTEHOK. Ecnn konnye-
CTBO X€ne3a yBenuumTh, TO CTEKNO NPUOBPETaeT 3eneHsii
uset. TwaTensHoe ynanexue Xenesa no3sonset noyynTs
NPOCBETNIEHHOE MMM «4UCTO BENOe» CTEKNO, KOTOPOE Ha-
36IBAIOT YBMONEBLIM

YBuoneBoe CTekNo NPOMyCKaeT yNbTpapHONEToBLE My-
41, KOTOpse OBLIYHO NOMOWAIOTCS APYTAMK CTEKNAMM
OBbIYHOE OKOHHOE CTEKNO MMEET HUXHIOK TPAHMLY NPO-
NYCKAHMs! yrbTpadroneTossix nyyer okono 320 M. Yau-
OfIEBLIE CTEKNA MPONYCKAKT YNbTPAGUONETOBIE Mly4H, HO-
unHas ¢ 240 HM. YnbTpaduoneTossie yuu C AIMHOM BOM-
Hb 280 — 320 HM HA3LIBAIOT GMONOTUHECKUMM NyHaMM,
OH 6NAroTBOPHO AEMCTBYIOT HO PACTUTENbHBIE U XMBOT-
Hble OpranmMamsl. [O3TOMy yBIMONEBbIE CTEKNA NPUMEHSIOT
ANS OCTEKNeHUst GOMbHML, CaHATOPMES, OPAHXEPedi 1 T.n

Ecnv bl xoTuTe 3aropars & nioboe Bpems rona, To Bam
HEOBXOANMO 3ACTEKNMUTL OKHA, BANKOH UM KPbILLY MAH-
COpAbl YBUONEBBIM CTEKNOM.

OKpGLLleHHOe B MacCcCe CTekno

OKPGCK\/ CTEKNA OCYLLECTBNAIOT BBEIEHUEM B HETO OK-
CHOB HEKOTOPLIX METANNOoBs 1nn O6POBOBOHMQM Konnoua-
HbIX 4QCTUL ONpeaeneHHbIX 31IEMEHTOB. TOK, 301070 1 Medb
npu KONNOMAHOM pacnpeaeneH OKpalnealoT CTEKNO B
KPQCHBIN uBeT. Taki1e CTeKNa HA3LIBAIOT 30M10THM 1 MEA-

Hbim pyBuHom cooTsetcteenHo. Cepebpo B konnonaHom

“BUTPUHA"
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CTEKNO:

PA3ZHOBUAHOCTW CTEKON

TEXHONYHY.

p Tb CTekon
6 MM, uncToe 0,87
6 MM apMypoBaHHoe 0,74
6 MM, 3eneHoe 0,66
6 MM, 6poH30BOE 0,46
6 MM, cepoe 0,39
6 MM, C BbICOKUM KO3 PU- 0,18
UNEHTOM OTpaxeHuns

COCTOSHUM OKPALKUBAET CTEKNO B KEeNThI uger. XOPOU.IMM
KpacuTenem anaetca cenex. B KONNOMAHOM COCTOSHUMU OH
OKPAWWBAET CTEKNO B pOSOEbHZ uBeT, a B BUAe coemHe-
Hus CdS e 3CdSe — 8 kpachii. Takoe cTekno HassisaoT
CeneHoBbiM pysVIHOM HPM OKpacke okCcuaamu MeTannos
UBeT CTeKkNa 3aBMUCUT OT €ro COCTAaBA U OT KONUYECTBA OK-
cnpa-kpacutens. Hanpumep, okeua ko6ankTa B MAsbX KO-
nnyectsax aaet rony6oe CTekno, a s Gonblmx — prone-
TOBO-CMHEE C KPACHOBATHIM OTTEHKOM. OKCHA MEaN B HO-
TPVH;Y-KGHI:LLVIGBON\ CcTekne pnaet rcny6oﬁ uBeT, a B
KannMeBo-unHkoBom — 3eneHsiii. OKEUA MAPIaHUA 8 Ha-
TPUIA-KQNbUMEBOM CTEKNE AAET KPACHO-(GUOETOBYIO OK-
packy, a B KANMEBO-UMHKOBOM = CUHe-droneToByio. Ok-
CUA CBUHLG yCMNMBAET UBET CTEKNA 1 NPUACET UBETY Sip-

KWe OTTEeHKM.

Crekno ¢ HAMbIIEHNEM

Crekno ¢ Hanbinenuem no cucteme “On-Line” (tak Ha-
3biBaEMOE k-CTEKNO K CTEKNO C «TBepAsIM» NOKPBITMEM)
WM3roTasnnBaeTCA B Npouecce npon3soacTasd ¢J'IOQT-CT9-
KNG WK CTEKNG, BLIMYCKAEMOTO CTapLIM (BepTUKanbHbIM)
CHOCO6OM BHITAXKN, NPV MPOXOXAEHUM eLle ropweﬁ new-
Thl CTEKNQ YEPE3 CNEUMANLHYIO BOHHY, 8 PE3YNLTATE YErO
HQ ero NoBepxHoOCTH O6pﬂ3\/eTC5| O4eHb TBEPAAA NNeHKa,
Hanpumep, oxkeuaa onosa. Crekno ¢ nokpuitnem “On-
Line" npuoGpeTaer 3epkansHoCTs, @ Takxe TeMo- unm
CONHUE3AWNTHbIE cBoWcTBA.

EXETOOQHOE NPUNOXEHWUE K XYPHANY
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ApMMPOBAHHOE CTEKNO

ApMHPOBAHHOE CTEKNO U3rOTABNMBAIOT NyTem BBede-
HUA BHYTPb €LLe rOPAYEro NMTOrO CTEKNAHHOTO IUCTA Me-
TANNYECKON CETKM C nocneayiollei ero npokatkor. Me-
TANMMYECKyIO CETKY Ui MPOBOMOKY 3AKATHBAIOT B YMCTOE,
uBeTHOE 1NN opHameHTHoe cTekno. [1py yaape Takoe cTe-
KNO PACTPECKMBAETCS, HO HE AET GONbILMX OCKONKOB, TaK
KaK NPOBONOKA YAEPXMBAET WX Ha cebe. ApM1poBaHHbe
CTeKNa 30AEePXMBAIOT PA3BUTHE NNOMEHN B NOMELLEHNSX:
OT NNAMEHM TOKWE CTEKNA He BHICHMAIOTCA M3 Pamsl, A
nuWb pacTpeckusaioTcs. B pesynstate oHn npenstctayioT
06pPA30BAHMIO CKBO3HAKOB, PA3AYBAIOLUMX OTOHb.

LiseT, HansineHue 1 apMMPOBaHHME CTEkNa onpeaenset
KONMYECTBO U KAYECTBO CONHEYHOTO CBETA, NonaaalLe-
ro 8 nomeuierme (Tabnmua 2).

MeTtopns ganskeiwen 06paboTky CTEKNA PA3AENsIOT Ha
nepBUUHbIE M BTOPMUHbIE NPOLECCH.

K nepBuuHBIM NpoLIECCaM OTHOCST: 3aKANKY WM TepMmit-
yeckyo 06pabotky (tempered glass), usrubarne (bent) n
o6paboTky nosepxHocTu crekna neckom (sand blasfing)
UAK KUCNOTOM.

Bropuuneie npoueccs — okpacka (printed), Hansinerne
Ha yxe roToebie nucts ctekna (off-line coated), namukn-
posatve (laminated) n nsrotosnere creknonaxeros.

3akaneHHoe cTekno

3akaneHHoe cTekno nony4aiwT 13 O6bHHOrO cTekna ny-
Tem CreunansHol Tepmrieckoit 06paboTki — 3aKanki,
6HQFOHGP5| "IeMy CTekno HPVIO6PSTO€T MEXAHUYECKYIO
MPOYHOCTS, 3HAYUTENLHO MPEBHILIAILLYIO POYHOCTL HE3a-
KQNEHHOTO CTEKNT, U OYeHb BHCOKYIO TEDMUYECKYIO YCTOM-
4MBOCTb. [1Ns 3TOrO CTEKNO HArpeBaioT A0 TEMNEPATypsl
650 rpapycos, korga oHo npuobpeTtaeT cnocobHOCTs K
NNACTUYECKON AepOPMALIM, O 3aTEM BHICTPO OXIIAXATIOT.
B 8131 ¢ BONLIOH MEXAHMHECKOM NPOYHOCTbIO 30KANEH-
HOE CTEKNO WHOTA Ha3bisailoT Hebblowmmes. [py oco-
6EHHO CHNBHOM YAAPE TAKOE CTEKNO BCe Xe Pa3neraeT-
€5 HO MENKME OCKONKM, KOTOPHIE, TEM HE MEHEE, HE MMe-

10T OCTPBIX PEXyWnx Kpaes. 3aKANeHHoe CTekno

“BUTPUHA"
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CTEKNO:

BHAEPXMBAET PE3KME U3MEHEHWUA TeMNepaTypsl — 10 270
rPOMYCOB, TOrAG KAK OBLIKHOBEHHOE CTEKNO PACTPECKM-
saeTcs npu pasHoct Temnepatyp s 70 rpagycos.

THyTOe CTEKNIO U3roTaBAMBAT NyTem HArPeBa CTekna
AOC pasmardeHus C nocneayoumm ero M3I'M6GHI/ISM v 3a-
KpennexHvem ﬂOﬂ\/HeHHO\Z d)Oprl npu MealeHHoOM OXna-
xaeHun. Takoe CTEKNO NPUMEHSIOT NPU U3rOTOBNEHMIN KOH-
CTPYKUMIt ANA OCTEKNEHMS KPbiL 1 GACQOB, TPOM3BOACT-
Be mebenu, aBTOMOBMIbHLIX CTEKON.

[Tpo3payHble 1 HENPO3paYHble CTEKNa

Mpo3pautble u HenpospauHsie crekna. Ofrim 13 Box-
HeMLVX CBOWCTB CTeKNa ABNSETCS ero Npo3payHocTs. OnHa-
KO B HEKOTOPLIX AETANAX MPOMBIWAEHHOTO 1 GLHTOBOTO MH-
TepbePa HEOBXOANMO, YTOBL CTEKNO, HAOBOPOT, BHINO He-
NPO3PAUHbIM, HO NPONyckano caet. B Takix ciyyasx crekny
CNeunanbHo NPUACIOT HENPO3PAYHOCTS MyTEM €0 KFAyLe-
Huay. Bellectsa, cnocobeTsyiole NOMYTHEHUIO CTEKNA,
HO3LIBAIOT MyLIMTENsIMA. [NyLIEHME NPOUCXOAUT BCEACTBUE
pacnpenenexiis No BCelt Macce CTEKNa MenbuaiiLumx Kpy-
crannnyeckix yactiu, CunbHo samylwenHoe crexno (Geno-
ro useTa) HassisaloT monodHsim. Ero vcnonsayioT rasHsIM
06PA30M A5 N3TOTOBIEHMS OCBETUTENLHON ANNAPATYPSI

O6paboTka cTekna MOLHOM CTPyeit necka nog Aas-
NEHMEM NO3BONSET CHUMATL TOHKWIA CNOM NOBEPXHOCTH
crekna, 06pasys Ha HEeM MATOBbIN PUCYHOK. TaKOM ke 3¢-
dekT gocTuraetcs npu obpaboTke cTekna nyyom nasepa,
HO 3TOT cnocob Gonee HOPOroii, Yem neckocTpyliHas 06-
pa6orka. Mpu obpaboTke crekna neckom Heobpabatsi-
BAEMYIO NOBEPXHOCTb HEOBXOMMMO 3ALIMLLATE MACKAMM,
8 TO BPEMs KaK Npu 06paboTke NA3EPHLIM NyHOM B STOM
HeT HeoBXOAMMOCTM — Na3ep CO3AAET PUCYHOK HA NO-
BEPXHOCTM CTEKNA N0 NPOrPaMME.

Menkue cTeknsHHsle M3nenns AenaioT MaTosbiMiM 06pa-
P poaoii |

KucnoTa B3anmoneincTayeT ¢ AMOKCUAOM KPEMHMSI, HAXO-

6otkoit ¢t oBo#) KMcnoToM

ASLAMCS HO NOBEPXHOCTH, C 0OBPA30BAHMEM NETY4Ero Te-

TEXHONIY Y.
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BOANTCA METOAOM MArHETPOHHOTO HAMBINEHUS B BAKYYM-

HbiX kamepax. [lepen HaMbiNEHMEM CTEKNO TUIATENbHO
OUMLLCIOT 1 MOATIOT B BAKYYMHYIO KAMEPY C OfHWM MM He-
CKOMbKMMM MarHeTpoHamu. MarHeTporHoe pacnsinerme
NO3BONAET CO3AATL HA NOBEPXHOCTH CTEKNA MHOMOCNOM-
HYIO CTPYKTYpPY 13 NOCNEA0BATENEHO HOHECEHHbIX APYT HA
apyra cnoes metanna (o6euHo cepebpo) u okeuaos unmn
HUTPMAOB MeTanna. DTo npuaaeTt crekny (Tak HasbiBae-
MO€ i-CTEKNO UMM CTEKNO C «MATKMM> NOKPHITUEM] HOBbIE
CBOVICTBA, KOTOPHIE NO3BONSIOT €70 NPUMEHSTE KaK “Ten-
NOBOE 3€PKANO”, KAK 3MEMEHT CONHEuHOM batapeu, unm
AUCnnei B MOHUTOPAX

TpagTopuaa kpemnns SiF, 8 cootseTcTanM € yp

o,

", Low E crekno (oT anrmitckmx

SO, + 6HF = H,SiF, + 2H,0

PesynsTar 06paboTkm cTekna kucnotoi no ceoeit dpa-
KType HaMoMUHAET NECKOCTPYiiHyio 06paboTky. [ns s1o-
O CTEKNO, 3ALMLIEHHOE MACKOM, NOTPYXAIOT B KUCNOTY,
30TeM NOAHWUMAIOT, CMBIBAIOT MACKY M HQ MOBEPXHOCTM
CTEKNa OCTAeTCHd PUCYHOK M3 OMNNABNEHHbBIX M HE ONnas-
NEHHbIX KMCNOTOMN y4aCTKOB.

Okpacka NoBepXHOCTM MPO3PAYHOTO CTEKNA MPOU3BO-
ANTCS TOHYAPHBIMM (KEPAMUYECKMMM) KpacKamu, € nocne-
AyOWKUM 3aKpenneHmem nUx Ha NoBEePXHOCTU CTeKNa nyTem
Tepmudeckoit obpabotku. Kpacky HaHocsT ans npuaanms
CTEKNY HOBbIX 3CTETHYHBIX POPM, CHUXEHUS CBETONPONY-
CKQHWA UK CO30aHUS MH¢'OPMGL\MOHHMX aucnnees.

HaHeceHne METANNOB MM UX OKCMAOB HA CTEKAO NO-
cne ero narotosnenus (Off-Line coated) 06b4Ho npous-

EXETONHOE NPUNOXEHWE K XYPHANY

p
cnos Low Emissiviti — Hn3kas crenews YepHoTh), HM3KO-
3MMCCHOHHOE, SHeprocbeperaiowee CTeko — PasHbie
HO3BAHMA OAHOTO ¥ TOTO Xe Tuna cTekna. Takoe cTekno
06LIYHO NPONYCKAET BUAMMYIO 1 BRkHIO MHdpakpac-
HYIO YOCTb CONHEYHOTO CMEKTPA, HO HE NPONYCKAET yNbT-
padroneTossie nyum 1 TeNno (aankHss YacTs MHppakpac-
HOTO M3NyYeHus).

JlammunpoeanHoe unu MHorocnoiHoe (tpunnekc)
cTekno npeactasnser cobol cuctemy 13 asyx nn Gonee
NMCTOB CTEKNA CKNEEHHbIX MEXAY COBOM NPO3PAYHLIM 1
YIPYIUM POMEXYTOUHbIM CIOEM OPFaHUYECKOTO BELLECT-
8O — NNEHKON nnm cmonoi. Muorocnoiiioe crekno He
pacnapaeTcs Ha Kycku, kak obsikHoseHHoe. Mpu yaape
HO TOKOM CTEKNE 06PA3YIOTCA MMLlb MHOTOYMCNEHHbIE PO-
AMQnbHBIE MK KOHUEHTPMYECKHe TpewmHb. Ockonku cTe-

“BUTPUHA"
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KNQ yAEPXMBAIOTCA NPOKNAAKOM, KOTOPAS NPOYHO CKne-
€HQ CO CTekNIom.

q)OTOXpOMH ble cTekna

®OTOXPOMHH€ CTEKNA M3MEHAIOT OKPACKY noa HSQCTBM-
eM U3NYy4eHNa: NpK OCBeLLIeHNN TEMHEIOT, O B OTCYTCTBME
WHTEHCUBHOMO OCBELLEHNS BHOBb CTAHOBATCA GQCUBGTHH'
mu. Takune crexna NPVMEHAIOT ANg 3ALLMTEl OT COMHLA CUMb-
HO OCTEKNEHHbIX 3AQHUM, AN NOAAEPXAHMUS NOCTOSHHO
OCBELIEHHOCTH I'\OMSLLLEHMQ, Q@ TaKXe Ha TpaHCnopTe. (DO-
TOXpOMHbIE CTekna coaepxat okeun 6opa B,O,, a ceeto-
HYBCTBUTE/bHBIM KOMNOHEHTOM ABNAETCA XNOPUA cepe6pc
AgCl s npucyTcraimm okerpa memm Cu,O. TMpu ocsetuermm
NPOUCXOANT CRedyiomit Npouecc:

AgCl — [hv (ceet)] > Ag® + CI°

Buinenenme atomapHoro cepebpa npusoauT K notem-
HewHuio cTekna. B remHoTe peakuns NnpoTeKaeT B O6PGT-
HOM Hanpasnexunu OKCMH Mean MrpaeT pofb KaTannaa-
Topa

XpycTans, xpycTansHoe CTeKno

XpyCTOﬂb, XPYCTAnbHOE CTEKNO — 3TO CUIIMKATHOE CTe-
KIO, CONEPXALLEE PA3NNYHOE KONUYECTBO OKCHAQA CBUHLA.
Yacro Ha MapKMpOBKE M3AENMs YKA3BIBAETCS COAEPXAHME
CBMHUQ. L{SM 6onbu_1e €ro KoNn4yecTBo, Tem Belllle Ka4yecT-
B8O xpycTans. XpyCTank XapakTepu3yeTcs BHCOKOHA Npo-
3PAYHOCTBIO, XOPOLWNM BNECKOM M 60MbLION ANOTHOCTSIO.
Wapnenus u3 xpycrans & pyke 4yBCTByiOTCS N0 MACCe.

CTPOI'O XpycTanem HassiBaoT CBMHUOBO-KONKEBOE CTE~
kno. XpyctansHoe cTekno, s kotopom 4acts K O samens-
etcs Ha Na,O, a uacts PbO samenena na CaO, MgO,

BaO unun ZnO, HassiBaioT nonyxpycranem

KBOPU,eBOe CTekno

DTy PASHOBUAHOCTL CTEKNA NOMYHAKT NNABAEHAEM Y1~
CTOTO KBAPWEBOTO NEcka W ropHoro xpyctans (SiO,)
[lna n3aroTosneHms KBApUEBOTO CTekna Tpe-
6yeTca OueHs BHICOKAS TEMNEPaTypPa (Beiwe
1700°C).

Pacnnaenennsiit ksapu obnonaet seico-
KO# BI3KOCTBIO, HO M3 HETO TPY[IHO YAANSIOT-
€A Ny3bipsku BO3ayxa. [1oaTomy keapuesoe
CTEKNO YACTO NETKO Y3HAETCS NO 3AKMIOYEH-
HBIM B HEM My3bipbkam. Baxreriwmm caoiict-
BOM KBAPLEBOTO CTEKNA SIBASETCS CNocob-
HOCTb BHAEPXUBATH NIOBHIE TEMNEPATYPHLIE
ckauku. Hanpumep, ksapuessie py6b ana-
meTtpom 10-30 MM BHIAEPXMBAIOT MHOTO-
kpatHoe Harpesarne go 800-900°C 1 ox-
naxpeHve & sope. ToHKOCTeHHbIe U3enms 13
KBAPUEBOTO CTEKNA BLNEPXMBAIOT Pe3Koe
OXNAX[EHME HO BO3AYXE OT TemNneparyph
soiwe 1300°C v notomy ¢ ycnexom ucnons-

EXETOOQHOE NPUNOXEHWUE K XYPHANY
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3YIOTCA ANA BHICOKOUHTEHCUBHBIX MCTOYHUKOB CBETA KBOp>
UeBOe CTEKIIO N0 CPABHEHMIO C APYTVIMMA CTEKAMH HaMBO-
flee NPoO3payHo Ans yneTpaduonetossix nyyeir. Ha stoi
NPO3PAYHOCTM OTPMUATESNBHO CKA3LIBOIOTCS NPUMECH OK-
CMOOB METANNOB U ocobeHHo xenesa. HO3TOM\/ B Npouns-
BOACTBE KBAPUEBOro CTekna, NpeiHa3Ha4eHHoro and pa-
60Tsl C yNbTPADUONETOBLIM 13NyYeHMEM, OCOBO XecTkne
Tpe6OBOHMﬂ NpeabasnsioTca K YUCTOTE Chlpbs

Menocrekno

[NeHoCTeKNO — NOPUCTHIT MATEePUan, NPeACTABASIOLMI
CO60\Z CTEKNAHHYIO MACCYy, NPOHU3AHHYIO MHOTOYMCNEH-
HbIMM MyCTOTAMK OHO O6HG,U,GET Tenno- 1 3ByKon3onauu-
OHHBIMW CBOMCTBAMM, HEBONbLWOM NAOTHOCTLIO (npwv\ep—
#o 8 10 pas nerye kMpNWua) U BHICOKO NPOYHOCTbIO,
cpashumolt ¢ 6eToHom. MerocTekno He TomeT 8 Bojie
NOTOMY MCNONb3yeTCa ANA M3roTOBNEHMSA MOHTOHHbLIX
MOCTOB WM CNACATENbHbIX HpMHGﬂﬂeXHOCTe\Z O,U,HOKO
rnasHas 061acTb ero NpuMeHeHms — ctpoutensctso. [e-
HOCTEKNO ABNAETCH UCKNIOYUTENBHO Bd)d)eKTMBHMM marte-
PUANOM ANS 3ANONHEHMS BHYTPEHHUX U HOPYXHbX CTEH
3paHuit. OHo nerko NoAaaeTcs mMexauyeckon obpabot-
Ke: NUABHMEM, PE3aHMEM, CBEPNIEHMEM U OBTAUYMBAHMIO

HQ TOKAPHOM CTaHKe.

Curannsl

CMTGJ’U’IM — CTeKﬂOKpMCTGﬂﬂMHECKMe MGTePMGJ’Ib\, HOH\/-
yaemsle perynupyemoin kpuctannuaaumein crekna. Crek-
710, KaK M3BECTHO, — 3TO TBEPMbI AMOPHBI MaTepHan
O6bIHO CTEKIOMACCA AOBONBHO CTABMIBHA 1 HE KpU-
crananayeres. OaHako Npy NOBTOPHOM HArPEBAHMMU M3fe-
NMSL 13 CTEKNQ 10 ONPEeneHHOM TeMNepaTypsl CTabU b
HOCTb CTEK/TOMACCH YMEHbLWAETCH, M OHO nepexoauT B
TOHKOC!SPHMCTMQ KPMCTGHHMHGCKMQ MGTGPMGH TeXHOHO-
M HAY4YUNUCh NPOBOANTL NPOUECC KPUCTANIN3auumn cre-

kna 6e3 ero pacTpeckmBaHms.

“BUTPUHA"
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Curannsl O6HOHOIOT BLICOKOW MEXAHWUYeCKOoM NPOYHO-
CTbiO M TEPMOCTONKOCTbIO, BOAOYCTOMUMBE M rA30HENpo-
HUUQEMbI, XAPAKTEPUIYIOTCH HU3KMM KOIDOULMEHTOM
PaclWMpeHns, BEICOKOM AN3NEKTPUYECKOH NPOHULaeMO-
CTbIO W HU3KMMW ANSNEKTOUHECKMMK NOTEPAMM.

I_IpO"IHOCTb, NEerkocTb U OrHecTOMKOCTb O6yCﬂOBMJ’M
NPUMEHEHWe CUTANNO0B B XUIMLHOM MU NDOMbILLNEHHOM
cTpouTtenscree M3 HiX M3roTABAMBAIOT HABECHBIE COMO-
HeCylMe NAaHeNM HaPYXHbIX CTEeH 3AAHMIA, Neperoposky,
nnuTe 1 Bnoku ans BHYTPEHHE OBNULOBKN CTEH, MOLLEHNS
[OPOT 11 TPOTYAPOB, OKOHHbIE KOPOBKM, OrpaxaeHms 6an-
KOHOB, NECTHUYHBIE MAPLUK, BONHUCTYIO KDOBNIO, CAHUTAP-
HO-TexHmMyeckoe obopynosanme. B BTy cutanis yaule
8CETO BCTPEYAIOTCS 8 BUAE BENON HENPO3PAYHON XAPO-
CTOWKOW KyXOHHOM NOCYbl.

CuTanns — 0fMH 13 BUAOB CTEKNOKPUCTANNMHECKMX MO-
TEPMANOB, KOTOPbLIE BEAYT CBOK MCTOPUIO BCEMO NMLbL C
50-x rofos Tekyulero cronetus, Koraa 6bin BbIAAH HO HUX
nepBbIi NATEHT.

CTeKJ’IﬂHHOﬂ BATA U BOJNTOKHO

I_IPM HArpeBaHnK CTEKNO PA3MAr4AETCA U NNETKO BHITATW-
BAETCS B TOHKME U ATMHHBIE HUTU. TOHKME CTEKIAHHLIE HUTH
HE MMEIOT U NPU3HAKOB XPYNKOCTH. VX XapaKTEPHbIM CBOI-
CTBOM SBNAETCH ‘ipe3Bbl‘10ﬁHO BHICOKOE yaensHoe conpoTtn-
snenme paspeisy. Hiute anametpom 3-5 mkm umeet conpo-
Thenenue Ha paspsis 200-400 kr/mw’, T.e. npubnnkaetca
10 3TOM XAPAKTEPUCTHKE K MSrKOi cTanu. Ma Hutei naro-
TABMMBAIOT CTEKNOBATY, CTEKIOBONOKHO U CTEKIOTKAHM. He
TPYAHO AOTaAATLCH 06 OGHOCTHX NCNONb30BAHMA ITUX MA-
Tepuanos. Creknosata 06nanceT NPeKpacHsIMM Tenno- 1
3BYKOM3ONAUMOHHBIMK CBOMCTBAMM. TKOHM, M3roTOBNEHHbIE
113 CTEKNAHHOO BOMIOKHA, OBNGACIOT YPEIBLYANHO BHICOKON
OrHECTOMKOCTbIO U XMMUYECKOWM CTO;‘KOCTMO, XOopouwmrmm
3NEKTPOMUIONALMOHHEIMM CBOMCTBAMM.

MepepaboTka B CTEKNIOBATY OCYIWIECTBNRETCA NPOATB-
NMBAHMEM CTEKNOMACCH Yepes TSPMOCTO\ZKYIO nNacTuHy
C MHOTOUNCNEHHbIMU OTBEPCTUAMM («bunbepamms). Bere-
Kaoume 4yepes ¢Mﬂbepbl HWTX 30XBATLIBAIOTCA BPAWAIO-
wymest 6aPABAHOM, HAMATLIBAIOTCA HA HETO U POCTATMBA-
oTcs. Pactaxenve Hutm (\/TOHBUJSHMG’ 30BMCUT OT CKOPO-
cTv Bpawekns 6apabana. Pons 6apabara nHoraa urpaet
BPALIAIOWNICA AUCK, HQ KOTOPbIA NAAGET HUTb.

CymecrayeT N NPUHLMNUANBEHO MHOW CHOCO6 BBITATMBAHMA
Q BHTEKTIOLIME 13 GUIbED HUTH HAMNPABNAETCA CTPYS
napa wnu CXaToro Bo3ayxa. CTeKﬂﬂHHHe HUTU pacCTarvea-
10TCS 11 B CMYTAHHOM COCTOSHMM OBPA3YIOT BOMNOK.

HUTEN:

CTeKJ'IOI'IJ'lC]CTl/IKM M CTEKNOTEKCTONUTHI

MepBbiMi HA3LIBAIOT MATEPMANL, NONYYAEMEIE NYTEM
rops4Y€ero NPeCCOBAHMS CTEKNOBONOKHA, NEPEMELIAHHO-
O C CUHTETUYECKMMM CMONamM. B kavecTse cmon waule
BCETO MCMONb3YIoT NONM3dUPHLIE, GEHOMbHBIE, SMOKCUA-

EXETOONHOE MPUNOXEHUE K XYPHATNY

TEXHONIY Y.
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Hble 1 kKapbammaHsie. B creknonnactikax creknosonok-
HO MrPaeT Ponb ApMMPYIOWEro MaTepuana, NpraaioLLe-
O U3AENNSM BBICOKYIO MEXAHMYECKYIO TPOYHOCTL NPY MA-
no#t nnoTHocTH. OHU YCNEWHO KOHKYPUPYIOT C QIIOMUHM-
eMm 1 CTankio.

B CTPOUTENLCTBE CTEKNONNACTUKM (BOHHMCTb\e “ nno-
CKMe] NPUMEHSIOT ANA NOKPLITUA KPbILW M Ans yCTpOﬁCTBO
BHYTPEHHMX NEPErOPOAOK. B CynocTpouTensHoi Npomeiu-
NEeHHOCTH U3 HUX M3rOTABNMBAIOT KOPMYCA NOMAOK U KaTe-
POB, B 3NEKTPOTEXHUYECKON VX PUMEHSIOT N5 M3rOTOB-
NIEHNS OKKYMYNIATOPHLIX 6QTAPEN, Q B YronbHON — ans Tpy6
“ HpM3060ﬁHb\X CTOeK. B HEKOTOPbIX CTPAHAX U3 HUX 13-
rotTasnMealOT KYSOE OBTOMO6MH5‘, He HOﬂBepFGIOLuVIeCﬂ
Kopposun. CTSKHOHHOCTMKM HQ OCHOBE CTEKNAHHbIX TKA-
Hell Ha3LIBAIOT CTeknoTekcTonuTamm. Vix nonyyaior npo-
MUTKOM TEMM XE CMONAMM CTEKNOTKAHEN. 3GTGN\ 3QaroTos-
KV CyLIQT, PA3PesaioT Ha KyCKK ONpeaeneHHoro Gopma-
Ta, CO6VIPO}CT B NAKETL ¥ NPECCytoT NoA AABNEHMEM.

“BUTPUHA’ 11
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TEXHONYHY.

Creknonnactuku
M3rOTABNMBAIOT TAKXE
HO OCHOBE HETKQHbIX
CTeKnomMaTepuanos.
Mo cpasrennio co
CTEKNOTEKCTONUTAMM
nocnepHne  umeioT
MEHBLYIO MPOYHOCTL
HO paspbis. D1 maTe-
pUansl MAyT HO U3ro-
TOBNEHE OBMMLOBOY-
HbIX U3[ENNIA, XeCTKON
KpOBAK, CTeknowwmde-
pa, cTeknoyepeniusl.

Butpax

CospemenHoe
NPENCTABEHME O BUT-
paxe, Kak o KapTuHe
3 crexna, Beno co-
BEPUWEHHO MHbIM MHO-
ro net Hazan. Cnoso
«ilrage», nponcxoaut
OT NATUHCKOrO «vifrums
— crexno. o 1914
TOAQ, NOKA He BbiNa M306PETEHA NPOMBILINEHHAS TEXHONO-
TSt IPOM3BOACTBA NIMCTOBOTO CTEKNA, IMCTOBOE CTEKNO M3-
TOTABNMBANM BLIAYBAHMEM MW OTAMBKOM M €70 NNOWIAAL He
npessiwana crasana 0,5 M’ a satem 2 m”. [Nostomy ans
ocTekneHms GonbLNX NPOEmos HeBonblLMe cTekna cobu-
panu BMECTE B CBMHLOBOM, MEAHO MNU APYroit onpase

lMepsbie HOCTOBEPHLE CBEAEHNS O NPUMEHEHNM CBUH-
LOBOM NANKM OTHOCSTCA K AECATOMY BEKY.

Crapeie CTekna n3-3a HECOBEPUWEHHOM CUCTEMBI OHYMCT-
K WMXT OBLIYHO MMENM LBETHYIO OKPACKY, O NEPBLIE OK-
Ha NpeACTaBNsNM COBOI LBETHYIO MO3aKKy. B xpamax mnm
ABOPUAX TOKOE OKHO CTAHOBMNOCH OPTAHMYECKAM NPO-
NONXEHVEM CTEHHOTO AEKOPA W «BMIMCHIBANOCH> B Obliee
TOHANBHOE PELEHIe MHTEPbEPA.

C Tex Nop OPHAMEHT WM [IeKOPATUBHAS KOMNO3MUMS B
OKOHHOM WM IBEPHOM MIPOEME, COMOCTOSTENEHOE NAHHO 13
CTEKNa WK APYroro MaTeprand, NPOMycKalWero caet, —
BCE 3TO BUTPAXM, KPACOTA KOTOPHIX OTKNGALBAET OTNEYATOK
VHOMBMOYQNLHOCTY 11 HEMOBTOPMUMOCTM HO BCE 3QHME.

C M3aMeHeHVMeM NCTOPUYECKMX 3MOX, CTUNEN U TeUeHMi
B MCKYCCTBE M QPXUTEKTYPE, YCOBEPLWEHCTBOBAHUEM
NPON3BOACTBA BECUBETHOTO NPO3PAYHOTO CTEKINA, OTKPHI-
THEM HOBBIX KDACOK M CNOCOBOB OBXMra COBEPIIEHCTBO-
BANACH TEXHMKA WCMONHEHMA BUTPAXEN, yny§wanucs
CNOCOBb! MX M3TOTOBNEHMS, TEMATMKA M KOMNO3MUMS.

TexHnKka BUTPAXQ M3HAYANLHO BBING O4eHb BAN3KA K
mosavke. LseTHbie CTekNa M3roTaeNMBaIOTCA N0 30ACHHO-
My pasmepy v ¢popme [no rotosomy sckmuay) u npencta-

EXEFOOAHOE NPUNOXEHWUE K XYPHANY
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BASI0T COBO/ 3NEMEHTEI FEOMETPUYECKOTO WM PaCTH-
TENIbHOTO OPHAMEHTA, COEAMHEHHbIE METANNMYECKUMM
NEHTOYHbIMH KPSHHSHMHMK, TNokansHeie UBETOBbIE NATHA,
BLPE3AHHBIE M3 PA3HOLBETHBIX CTEKON, COCTABASIOT Onpe-
AeneHHble OeTanu v ¢pGFMeHTbI MSO6PG>KEHM5L OCHOBHOQ
HElOCTATOK HABOPHOTO BUTPAXA — OTCYTCTBUE O6beMA

B oTnnume OT «MO3AMIHOrO», KUBOMMCHBIN BUTPAX CO-
6MpGETCﬂ 13 CTekna, pacnuvCaHHOro Kepamuyecknmu
Kpackamu ¢ nocnenyioumm obxurom. He cnenyet nyrars
KNBOMWCHBIE BUTDOXW, PACCYUTAHHBLIE HA NMPOCBET, C HE-
NPO3PAYHON XMBONMCHIO HA CTEKNE, BHINONHEHHOM XONOA-
HbIM CHOCO6OM MACnsHeIMKU KpACKamK. HOCHE OGXVII'O
CTeKNAHHOM KAPTUHBI KPACKKM CNeKaloTca CO CTeKNom u
npeAcTasnsoT cobol 0aHO uenoe

KOHSHHO, J'HO6G§ XKMBOMUCb HO CTekne cnekawwummcs
KPACKAMM BO MHOTOM YCTYNGET TOGANLIMOHHBIM BUTDAXAM
No 4UCTOTE M APKOCTM UBETA. PGC!HML(G B TOM, 4TO Npu poc-
nncuK ctekna (M ero ﬂOﬂbHSl:iUJeM O6leﬂ'e) OCTaeTcs TOH-
yanwas nnexHka Epoue ﬂG\/TVIHbI, nuwaowas KPOCKVI nx
HGT\/pGJ’IbHOﬁ COYHOCTH. CPGBHMBOR 060 BMAQ, MOXHO On-
penenuTs NOCNeAHNH KaK XMBONMUCL HA CTeKNe, O Nepsbil
— KOK «XMBOMUCb CTEKNOM», TAE COMA XMBOMMUCHAA TKAHb
CO3AQETCH He HENOCPEACTBEHHBIM CMELEHNEM KPACOK, O
CnaraeTcs 13 AMCKPETHBIX LIBETOBLIX 3NEMEHTOB.

Ho 370 eule He sce.

K BATPOXAM CO CBUHLIOBOI OPMATYPOI OTHOCHTCS TaKXe
KOHTYpPHbIE MAIW CUATy3THBIE, y30pUaTbie M KOMBMHWpO-
BaHHble BIb. [lepseie HOBMPAIOTCS 13 CTEKNSHHBIX A1CKOB,
HANOMMHAOLWMX 6\/TbIﬂOHHbIe A0OHUQ, OAHOUBETHOIO (HGLL(G
3eﬂ€HOrO) nnm 69CL\B€THOFO crekna DMCKM yKnaasisawoTCa
FOPVISOHTOHEHHMM v BEPTMKAbHBIMM pﬂﬂOlel, Hpormexy‘rkw
MeXy KOTOPLIMM 3AMNOMHAITCA KYCKamMKM CTekna upyroﬁ
KOHGUIypaUnu, a sech HABOP CKPENNAETCA CBUHLOBOM XMN-
KOW. Y30pHaThie BUTPOXHM COBMPAIOTCA 113 KyCKOB MPO3pad-
HOTO 6ECLBETHOTO CTEKNA C GAKTYPHOM NOBEPXHOCTIO. 30
cueT pasnnuHoil GakTyps (pudneHne, WepoxosaTocTs,
peﬂbe¢HOCTb nr. I:L.} CO3AQI0TCA OPUTMHANBHBIE KOMMTO3K-

un. Baxryio ponib B GOPMUPOBAHMM y30PA MIPAIOT KOHTY-
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Pbi CBIHLOBOTO 06pamneHis. KomBMHMPOBAHHbIE BUTPAXM
CO3ACIOTCS COYETAHMEM PASINYHBIX TEXHUK MCTIONHEHMS!

B KOHLE NO3anpoLnoro seka 6!:”'\0 M306PETEHG HOBQA
TexHonorus cbopkm, nonyumsas Hassawue "Tudpanu",
no UMeHW ee cospaTend. KG)KE.G? CTEKNAHHAR NNACTUHA
oNpaBNANACs GONLroi, 3aTeM PA3PO3HEHHLIE CTEKNA CNa-
usanu Apyr ¢ apyrom. OTka3 OT XeCTKOro METANMYECKO-
ro Kapkaca caenan BO3MOXHeIM NpUMEHEHWE TaKUX eKO-
PATUBHBIX M3AENNI HE TONLKO B KAYECTBE CTEKASHHOMO 3a-
MOMHEHNA NDOEMOB B CTEHAX, HO U B KOYECTBe HﬂGq)OHOB
ANns CBETUNbHUKOB MNK KOK OTAENKA ANs NOTONKOB.

Momumo KNaccu4yeckux, CyuecTsyeT HECKObKO CoBpe-
MEHHbBIX METOLLIOB N3rOTOBNEHNSA BMTPOXS\Z O‘:LMH N3 HUX —
amepukaHckas TexHonorus SGO. Ha npospauoe nucro-
BO€ CTEK/IO HOHOCUTCA TBepaoe MHOrocnowHoe NOKpbITHE,
npuaaiolee Gyayliemy nsnennio uset u Gaktypy. Prcyrok
HQ CTeKne BbiNONMHAETCHA C MOMOLLBIO CBMHL(OBO;‘ NPOTAXKH,
30KPENNeHHOM ¢ 0Bemx CTOPOH CTeKNA. DTa TeXHONOoMMs
MMEET HECKOMBKO HEOCTIOPMMBIX MAIOCOB, KOTOPkIE 0becne-
4MBAIOT BO3PACTAIOLYIO MONYNAPHOCTb BUTPAXAM, M3rOTO-
BMIEHHbIM N10 3TOM TexHonorun. Bo-nepebix;, NprUmeHeH1e B
Ka4eCTee OCHOBbI A1 TAKOro BUTPAXA NMCTOBOrO CTEKNa
AENAET BO3MOXHbIM UCNONb30BAHME EF0 B CTEKONAKETAX
c COGHD‘JGHMEM BCEX TEXHONOMMYECKUX HOPM.

BO-BTOPHX, OCHOBOWM Ang 3TOO BUTPOXA MOXET 6HTb
HE TONbKO CTEKNO, HO U OKPUNOBHIM NNACTMK, KOTOPEIA B
ABC pa3a nerye crekna. HOBTOMY, Tak1e BUTPAXK HOCTO
MCNONL3YIOT NS OPOPMIEHNS NOABECHHIX NOTONKOB..

B-tpeTbux, 370T Cnocob, no3sofReT CO3AABAT NI06YI0
NAACTUKY NMHMI B puCyHke. Takoi BUTPOX B 18@ PA3A Ae-
wesne Knaccuyeckoro.

EUJ,S OfHA COBPEMEHHAA TEXHONOMA M3rOTOBNEHSA BUTDO-
xelt HasbisaeTcs "brosmnr” ('cnekanme'). CyTs 3T0r0 Me-
TOAA 3AKMOYAETCH B TOM, HTO HA LEeNbHOM NnacTe CTeKna co=
BUpPaETCs PUCYHOK BYLYLLErO BUTPOXA W3 KyCOHYKOB UBETHO-
rO CTeKNA, CTEKNAHHBLIX TPAHYN, WWXThI, ADOTOB U T.M. 3GT8M,
CTeKno pasorpesaeTcs 8 CﬂeL\MGﬂbHOm ne4n o Temnepary-
pri 850 rpamycos 1 cnekaetcs 8 LensHeii nnact. He cmot-
PA HO TDYAOEMKOCTb M3TOTOBNEHMA, BUTDAXM BbINONHEHHLIE
N0 TexHoNoMMu "dbio3nHr", MOryT umeTs paznuuHyio Gopmy,
ToNuMHY, GaKTYpy 1 mMasHoe — 0bbem. STo No3BONSET MC-
Nnonb30BATL MX B KQYeCTBe 5¢¢SKTHMX 3N1EMEHTOB UHTEPbEe-
pa: 8 BMAE NEPEropofokK, BCTABOK B CTEHE, B KOYECTBE CTO-
newHnUsl Bb\rﬂﬂﬂﬂT TAKKWE BUTPOXM COBPEMEHHO M 3CTETUY-
HO, W NONL3YIOTCA 3ACYXEHHON nonynspHocTsio. OcoberHo
HYXHO O6PQTMTE HQO HUX CBOE BHUMOHWE NOYUTATENAM B UH-
Tepbepe NOCTMOAEPHU3MA 1 Xalt-TeKa.

Cyuiectsyet Takxe TeXHONOMs "KACTUHI", n3BeCTHAR Yy
Hac kak "mypakckoe ctekno”. [Ins otnuskn sutpaxei uc-
NONb3yIOTCs METANNMYECKUE GOPMBI, B HUXHEN 4ACTH KO-
TOpbIX eCTb penbedhbie yrnybnerus. B 311 yrnybnenus 3a-
NMBAETCS PACNNABNEHHOE LBETHOE CTEKNO, KOTOPOE 3a-
TEM NOKPLIBAETCA CNOEm Npo3pa4yHoro crekna Ho 8

EXETONHOE NPUNOXEHWE K XYPHANY

TEXHONYHY.
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OTAMYME OT CTEKNA B TeXHMKe "CnekaHms’ pUCyHOK Ha "my-
PAHCKOM CTekne' OrpaHuyeH ToM MEeTanNMYeckoit Gpop-
MO, C NOMOLBIO KOTOPO# OHO BHIIO M3rOTOBNEHO

Butpax B TexHuke NecKOCTPYHHOW rpaBMPOBKM Ha
CTeKJe 1 3epKane Camblii ielesbin OH npepcragnser co-
60V CTEKNO TONWIMHOM He MEHEE 5 MM, HO KOTOPOE B OfMH
I HECKONKO CNOEB HaHeceH pucyHok. C nomouwpio 31o-
O METOAA MOXHO CO3[ATb MATMPOBAHHEIA PUCYHOK MM
npuaaTsL CTekny mMyGokyio pensedHyio CTpykTypy. 310 no-
3BONAET AENATb HOl CTEKNE BCEBOMOXHBIE PUCYHKM, HOA-
nucu. Takol BUTREX MAEANLHO MOAXOAUT ANS MHTEPLEPA
B KIIOCCUYECKOM CTHne.

Kpome TPOAMUMOHHOM TEXHMKM BUTPAXA B HOCTOSIEE
BPEMA MORBUAOCH MHOXECTBO MMMTALMIA BUTPAXA. DTO
HOKNEeHKA Ha CTeKNo Npo3payHoli Bymaru ¢ rotosbim
UBETHBIM 1111 MOHOXPOMHbIM Y30POM, M3TOTOBAEHHBIM MO~
frpaduyeckm cnocobom; HaHeceHue n3obpaxenus,
OTNEYATAHHOTO HA MOKPLITON KNEeeBbiM rpyHTOM Bymare
nyTem NepeBoaa Ha CTEKNO; PACKPACKA CMOWHLIX Gec-
LBETHBIX CTEKON MACNSHBIMIM KPACKaMM 6e3 HaHeceHus
KOHTYpPOB 11 6e3 obxura 1 ap.

PALOM CO CNOXHBIMI TEXHONOTUSIMU HOCTORALUNX BUTPA-
Keii CErOfHs MOXHO BCTPETUTL TEXHWKY KMIEHOYHOro
NCeBAOBUTPAXAY» MAM NAKOBBINA NCEBAOBUTPAX.

Hoseliwme TexHONOMMM NPOU3BOACTBA CTEKNA 3HAUM-
TEMbHO PACLIMPHAN BO3MOXHOCTH GYHKUMOHANBHOTO MC-
nonb3osanms suTpaxa. Hapagy ¢ npussiuHbM MCnons3o-
BOHMEM BUTPOXA ANS 3QMNOMHEHWS MPOEMA, 3TO MOXeT
GbiTb IEKOP MOABECHHX MOTOMKOB, PANPAHNYMBAIOWIME
NPOCTPAHCTBO NEPErOPOAKM, WMPMbI, OGOPMIEHME NNa-
doros, 6pa, scTasku B mebens (Bydets, wkads) unn cro-
NEWHNLS NNk AeKOPaTHBHOE OGOPMIEHIE NOMELLEHNT, B
8MAE NAHHO MM BOOBLLE CMNOWHbIX MNOCKOCTEN.

CTouT 0COBEHHO OTMETUTL, HTO TONLKO BUTPAX CNOCO-
6eH CO3AaBATL B MHTEPbEPE OCOBYIO CPEfly, U3MEHUMBYIO
1 HENPEACKA3yeMyIo MO Urpe UBeTa

“BUTPUHA" 13

PA3ZHOBUAOHOCTWN CTEKON
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TEXHOJIOTMUA U3TOTOBJIEHNA CTEKJTOMAKETA

Cmeknonakem — 2epMemu4Hoe coeguHeHue
gBYX unu 6oree NUCMOB CMeKna B eguHYI0 KOHCM-
pyKyuio. TorbKo 2epMemuyHOe CoeguHeHuUe No3Bo-
fiiem ocywecmsumb OCHOBHOU NPUHYUN MepPMO-
usonAyuU — r AHHO COXF ympu cme-
Kfnonakema cyxou BO3gyX ufnu gpyaou 2a3
(HanpuMep, ap20oH), KOMOopbIe ABNAIOMCA Ay4WUMU
MepMOU30NAYUOHHBIMU Mamepuanamu.

Ecnu crexnonakert He repmetuien, To 8 Hero nonopcer sna-
ra, NOCTOSIHHO NPYCYTCTBYIOLLAR B BO3AYXE, 1 COMPOTUBNEHUE
Tennonepeaaye Takoro, yXe He repMeTMYHOrO CTeKonakeTa,
He GyfeT OTmMHaThCs OT 0BLIYHOTO ocTekners. B 3Tom crysae
3QTPATH HA M3TOTOB/IEHYE CTEKNONAKETA HANPACHSI, TK. KyNKTb
1 YCTAHOBWTb ABA CTEKNA CTOMT rOPA3/O AeLesne.

Huxe naetcs onicaHme OCHOBHEIX ACTIEKTOB TEXHONOTMM
M3rOTOBNEHMS CTEKTIONAKETOB U BO3MOXHOIO 0BOPYAOBAHMS
LIS MX MPOM3BOAICTBA, NPM 3TOM Y4MTEIBAIOTCS Cleayiolie
TMNbI NPOU3BOACTBA

6.

- P BO — nf

b Ao 50 cr B A€Hb;

P P P

Hoctb o 300...400 cTeknonakeTos B AeHb;

- MONIHOCTLIO ABTOMATUYECKOE NPOMBILUNIEHHOE MPOU3

BoacTeo — npoussoputensHocts 400...900 crekno

NaKeToB B AA€HS.

OcHosHbiE NpUMeHsieMble MPOAYKTE, O MMEHHO, CTEKIO,
AVCTAHLMOHHAS pamka, abcopbenT (monekynspHoe cuto) u
repmeTukn — Bonee unn MeHee OANHAKOBEI A4S BCEX TUMOB
Npou3BOACTBA. TEXHONOTMM NPOLECCA, OAHAKO, OTUYAIOT-
CSi, B 3ABUCMMOCTM OT TUNA NPOU3BOACTBA

Tvin Npoun3soacTsa, TPEBYIOMI HAMMEHBILIX KANUTATb-
HbiX 30TPAT HO OBOPYAOBAHHE, 3TO LLEXOBOE NPEANPHSTHE.
MaKCHManbHAs NPOM3BOAMTENBHOCTL TAKOTO NPEANPHSTHS
He npessiwaet 50 CTEKNONAKETOB B AHb, NPU YCTIOBUM, H4TO
COBNIOAGETCA TEXHONOMMS U3rOTOBNEHMS CTEKNONAKETa

[MpOM3BOACTBO HOYMHAETCA C NOPE3KM CTEKNA, KOTOPAs
BHIMONHAETCS BPYUHYIO HO OGbHHOM CTOne Nopesku Bcﬂe/:L
30 3TUM, CTEKSIO PA3NAMBIBAETCA M CKNAALIBAETCA HA NOA-
crasky (nupamuay). Ho cneayowem stane crekno Gynet
O4MLLATLCA C UCNONb3OBAHWEM PACMLITUTENS ANA YNCTKM CTE-
Kna iy npocto eoaoi. B niobom cnyyae, crekno cneayet
BBITEPETH HAOCYXO TKAHBIO M3 XNONKA MK 3amweit. Pekomen-
AyeTcs yaandTe HaCTMLb MblIK CO CTEKNA C NOMOLLBIO CKa-
Toro sozayxa. J1o6oit repmMeTHK «CXBaTHBAETCA> TOMBKO C
HACTBIMK U CYXMMM NOBEPXHOCTAMM. Ecnn atn ycnosus He 6Y'
Ay BHAEPXAHL, TO 8 MECTE 3QTPA3HEHMA repmeTU3aLms by-
aet HEEOCTGTOHHOIZ, v Bnara 6\/HGT MPOHMKQATL BO BHYTPEH-
HIOKO MONIOCTL CTEKAONAKETA.

OaMHaKoBOE PACCTORHUE MEXMY CTEKNAMM (nmcTanumio)
B CTEKNIONAKeTE BHASPXMBAIOT, UCNONb3YA NOMLIE ANIOMMHM-
€BblE UK OLUMHKOBAHHBIE CTANbHBIE PAMKM. ﬂpﬂMOﬂMHe;‘Hb\e
OTPE3KM PAMKIA CKPENNAETCA Yronkamu. Yronku M3rotasnm-
BAIOTCS M3 NACTUKA, IMTOTO UMHKA Wan ctani. Marepunan
YFOnka npu ero Bb\60pe HE ABNAETCH NDUHLUMNMANBHBIM. Ca-
MEIM BAHBIM GOKTOPOM SBNETCA MEXAHWYeCKas cTabunb-
HOCTb PAMKM. Yr1o kacaertcs uuctotsl pamku, 1O K Hel
ApeabpABNAIoTCA T Xe TpeéOBUHMﬂ, HTO W K CTeKNy: Nosepx-
HOCTU [OMXHbI GbiTh OYMLLEHH OT FPA3M, BAATM 1 KOPPO3UIA-
HbIX BELLECTB

TMOArOTOBKA AUETAHUMOHHbIX PAMOK MOXET NPOMCXOANTS
DﬂHOEPeMeHHO C MOVIKOV cTekna. AniomMuH1esas ANCTaHUMS
LONXHA BBITb NOPe3aHa A0 Heobxoaumoit ammkbl. HyxHo
\/HeCTh, 4TO HEPMMSTP POMKM BCEraa mMeHblle nepumeTpa
NOPE3AHHOro cTekna.

C OfIHOM CTOPOHI B NOPE3AHHYIO IMCTAHLMIO BCTABASIOT-
C8 yronku. ﬂO‘:U'OTOBﬂeHHb\S TAKUM 06P03ON\ AUCTaHUMK Te-
nepb MOXHO HAMONHUTL 06C0p6eHTOM, NPeanoYTUTENLHO C
NOMOLLBIO BOPOHKM. Hanonketitbie G6COP68HTOM ANCTAH-
UMOHHbIE NPOdUAN COBUPAIOTCS B POMKY.

3aTem PaMKa C BYX CTOPOH MOKPLIBAIOTCS NEPBUYHBIM
(BHYTpeHHUM) repmeTHkOoM — ByTvnom. D70 moxeT BbiTs

6YTUNOBAS NEHTA, HOHOCKUMAS HO PAMKY BPYuHYIO. Ho fiyy-

14 EXETOOQHOE NPUNOXEHWUE K XYPHANY “BUTPUHA"
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Lwe, ecnn ByTn HaHOCKTCA C NOMOLLBIO SKCTpyAepa. B 3Tom
ciysae ByTin Nepea HaHECEHNEM HO AVCTAHLMOHHYIO PaM-
Ky Harpesaetcs ao Temneparyps 115..140 °C, a 310 06-
NErYaeT GAre3Mio N «CXBATHIBOEMOCTb» FEPMETUKA C MC-
TAHUMOHHOM PaMKOM

Mcnonbaosanue GyTnosoro skCTpynepa yBenmumsaet
CKOPOCTb HOHECEHMs ByTUNa Ha PAMKY, HO TpeByeT aonon-
HUTENMbHBIX KANUTANBHLIX 3ATPAT. 3KCprﬂMpOEGHMe Wnn Ha-
HeceHus GyTINa Ha PAMKY NPOUCXOAUT CAEAYIOLM 06pPa-
30M: IOCIE HArpeBa ByTUna 4O TEMNEPATy P, KOTOPAS, CO-
rmacko ero Tuny, konebnetcs ot 115 °C go 140 °C, 6ytun
I'\OCTYHGGT B d)OprHKM C NOMOLLBIO FMEPOBHMWSCKOFO HpeC'
ca. JlenTa koHBeiepa NpoasMraeT pamky BAOL GOPCYHOK,
KOTOPbIE HOHOCAT HA HEE CNOM BYTHNA NOCTOAHHOM TONLM-
Hol. Ecnv Bam He NOHPABMNOCH 6\/TMHOBOG NOKPLITHE, TO €ro
MOXHO YAQNUTb 11 BHOBb NOBTOPMTL MPOLIECC HOHECEHMS.

I_IOD,rDTOBﬂeHHOﬂ TAKMM O6P030N\ pamka npvknagpisaeT-
csi k cTekny. Heo6xommo ybeauTscsi 8 Tom, 4To paccTosHme
MEX[y KPOMKO# CTEKNA U THITEHO CTOPOHOI pamki [T.e. ee
HapYyXHOM Kpomkoﬁ) OAMHOKOBO NO BCEMY NEPUMETPY CTe-
Kknonaketa. £

Mocne 3Toro npuknaasBaiOT BTOPOE CTEKO.

lepmeTvaauus GyTnom obecneudBaeTes ToNsko Moche
TOro, Kak 6blﬂ0 BBHINONHEHO HPECCOEGHMG. STO ME)KHO coe-
NATh C NOMOLLBIO HEBONBLIOTO PYHHOTO NHEBMATMYECKOTO
NPECCa € POMMKAMH, KOTOPHI MOXET ABUTTHCA BAOTS KpO-
MOK CTEKNTONAKETA — 3TO NOMOXET CIKOHOMUTL Bpth.'ﬂo-
CKOfbKY HOXATHE PYHHOTO npecc'c'll perynupyetcs ¢ flomo-
LWbIO PEMKUMOHHOTO KNANaHa, TO rli;l)eccoachme BCETAA CO-
OTBETCTBYET HEOBXOANMEIM YCHMSM, |

Mocne npeccosanms NPOM3BOANTCA BTOPUYHAS MAM
HapyxHas repmetraums. Cambii Aewessii CNOCO6 Ha-
HeceHus repMeTyka (B NGHE KANUTANbHLIX 3aTPAT] — 3TO
MCNONb30BAHME KAPTPUAXEH. DToT cnocob Tpebyet
TONLKO CMELIMBAIOLLENO YCTPOMCTBA U HarkeTatens (urxe-
Topa) cxatoro Bo3ayxa. Cmewmsaoliee yCTPOACTBO CO-
CTOUT U3 CMGLUMBO)OLLLGIZ cnupanu, \/ﬂpOEﬂﬂeMOﬁ asurarte-
NIEM, KOTOPYIO HEOBXOAMMO BCTABUTH B KAPTPHAX. HTOGH
136eXaTh YPE3IMEPHOTO HATPEBA rEPMETHKA, KOTOPbI yC-
KOPSET PEAKLMIO XMMUYECKOTO BOCCTAHOBNEHNS, MOKCH-

Ta6nuua 3. LLinpuHa AUCTAHLMOHHOM PaMKun

TEXHONIY Y.
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MQIBHO AOMYCTVMAs CKOPOCTs BpaLeHus coctasnser 200

OsOPOTOB B MWHYTY, Q Bpema CMELMBAHUA HE NONXHO
NPEBLIWATL 3 MUHYTSL.

repMeTl’l]GLlMﬂ coeanHeHusa 06bIuHO OCYyLECTBNAETCA HA
BPALICIOUIEM CTONE, OCHAWEHHOM MPHCOCKAMM, KOTOPHIE
yaepxvsaioT cteknonaker. Bpauienme crona obecneunsa-
eT nerkui AOCTYN K CTEKNONAKeTy C n>06oﬁ CTOPOH®I.

IMWUHIMObHAR TONLMHG BTOPMYHOTO FEPMETUKA AN CTe-
KIOMAKETOB, HAMONHEHHbIX CyXVM BO3AYXOM — 3 MM, Hanon-
HEHHbIX APFOHOM — 5 MM. DTV TpeBOBAHMS OCOBEHHO BaX-
Hbl B OG"O.CTQX yronka.

~ TpoHukHoBEHME BOASHOTO NAPa Yepes nonmcynbdua He

SBSETCS NMHENHOM _ij)yHKuweﬂ €ro TONWMHBI, T.e. eCnu Ton-
LLMHY FEPMETUKA YMEHBLINTS HANONOBMHY, CKOPOCTb Anddy-
31M NAPA He YABAMBOETCS, HO 3HAYMTENBHO BO3PACTAET.
TO‘{HO TaKxe yﬂBOeHMe TONWWHBI CNOA TEPMETUKA HE NpuBe-
AET K yMEHbIUIEHHIO HOMONOBYIHY CKOPOCTU NPOHMKHOBEHNS,
Q NULLb K HEBOMBLLOMY Er0 YMEHbLIEHMIO.

HecmoTps Ha To, YTO yBEnMueHe TONWMHE NPOCHOMKA
BTOPYUYHOTO TEPMETHKA BEAET TONKO K HEIHAUMTENbHOMY
yﬂy“]UJSHMK) KA4ecCTBa, YMEHbLUIEHWE TONLMHLI BbI3OBET
Ccepbe3Hbiit AeEKT, KOTOPLIM, B 3ABMCUMOCTH OT NPOTHXEH-
HOCTU, MOXET HPMESCTM K NpexaespemeHHOMy Nospexne-
HUIO CTeknonakeTa

[pn HEOBXOAMMOCTH, N3rOTOBNEHHLIA CTEKNONAKET MO-
KET NoABEPraThCa 3aKNIOYUTENbHEIM ONEPALMAM, TAKMM KAK,
HaNpuUMep, yaaneHue ¢ nomouwsio wnatens (nonarku)

Het Het Ha
8 [ | A

Ja

8 | na

[ae [ 2 | e

EXETOONHOE MPUNOXEHUE K XYPHATNY
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CTEKJTONAKETA

M3TOTOBNEHWA

TEXHONOTIMWMSA

16

TEXHONYHY.

YPE3IMEPHO HAHECEHHOTO FEPMETUKA MM KOPPEKTUPOBKA
obnactu yronka. MoxHo koppekTMpoBaTs repMeTHaaumio
B O6ﬂGCTl4 YrOnKa, UCNofb3ys epll 13 BAAXHOro Xnomnka.
MMpy HeBONbWOM NPOM3BOACTBE CTEKNONAKETH OBLYHO
FEPMETU3NPYIOTCA M NPECCYIOTCA B FTOPU3OHTANBHOM NONO-
XKeHun B 3TOM Cny4ae BO3HMKAET ONACHOCTh NPOBUCAHUA

6 secom. OcoberHo 310

p cTekna nog,
KQcaeTca CTekNnonakeTos 60ﬂbUJOFO pasmepa. L‘{TO6M M36e-
XOTb MPOBMCAHMS, BO BPEMS [EDMETU3ALMM FABAPUTHBIX
CTEK/IONAKETOB, OMH YroN HOAO OCTABASIOT OTKPHLITHIM M 30~
KOHUMBATH FEPMETU3ALMIO, KOTAG CTeKnonakeT Gyaet ycra-
HOBNEH B BEPTUKANBHOE NONOXEHNE aTO no3BONAET CTeK-
ny HpMOépeCTM napannensHo-NNockoe nonoxexne TOﬂbKO
noCNE 3TOr0 NOCAEAHNIA YTONOK FePMETUINPYETCA.

[oToBbIE CTEKNONAKETH YCTAHABNMBAIOTCA BEPTMKANBHO HO
MOAICTABKAX, HOKMOH B 5.0 rPOflycoB K BEPTMKANM yXe
YAEPAKMBAET UX OT ONPOKMABIBAHNSA. Takoe nonoxetne ansa
XPAHeHWs NpekpaTuT ,U,OﬂbHemUJee YX€e HeHyxHOe npecco-
BaHME ByTna.

CTeK-

F P

K

P P F

6yTnna n notepe KaYecTsa repMeTUIaLMM.

MpobkoBbie NPOKNGAIKM, TOMELIEHHbIE MEX/lY CTEKNONA-
KETAMM, 3ALLMLLCIOT NOBEPXHOCTU CTEKNA OT NOBPEXASHMS
NPU TPEHMM, KOTOPOE MOXET BOIHWKHYTL MPY XPAHEHA Mk
nepesoske.

Mocne nonMmepusaumm repmeTka (Bpems ot Tpex Ao Ase-
HOAUATY YOCOB — ONPEENseTCs TEMNEPATYPOH B NOMELLE-
HWUM LN TUNOM repMeTMKO), CTEKNONAKETL FOTOBbLI K OTﬂpUBKe.

MpoMmbiLneHHOe NPOM3BOACTBO C EXEAHEBHBIM BbINYC-
kom 200...400 cTeknonaKeTos OCHOBLIBAETCS HA TEX XE Me-

EXEFOOAHOE NPUNOXEHWUE K XYPHANY

03 9:11 Page 16

METOOMWYECKOE NMOCOBMWUE

TOAQX, KOTOPBIE OMMCOHI BHILLIE, HO C IPUMEHEHMEM PA3NMY-
HOTO TMNG GOMEe CIOXHbIX MALMH.

Crekno pexeTcs Ha aBTOMATUYECKMX CTONAX NOPE3KM
[1n 1010, 4TOBHI YMEHBLUMTL 10 MUHMMYMO PACXOA CTEKNA,
NOPe3ka ONTUMMIUPYETCH KOMMBIOTEPHON NPOTrPAMMO
Mocnenywouwnii pasnom v xpaxerue (cknaanposatue) or-
AEMbHbIX IMCTOB CTEKNA BLINOMHAIOTCS BPYUHYHO.

CTexno ouMwaioT B MOEYHON MAWMHE, 3aTEM CywaT
Takue MoViki PABOTAKOT C NOMHOCTHIO AEMUHEPANN3OBAH-
HOWt BOLOM, NOArOTOBNEHHO COOTBETCTBYIOWIEN YCTAHOB-
KOM, 4TOGH M3BEXATL 3arPA3HEHUS NOBEPXHOCTEN CTek-
NG COMblo, KOTOPAA B M3BKITKE CONEPXNTCS B BOLONPO-
BOAHOM BOAE

[vcTanuvonbie npodunm pexyTcs BpyuHyio, HO 3anosn-
HeHue aBCOPBEHTOM OCYIIECTBARETCA HANONHSIOUIMMA YCT-
POMCTBAMM, NO3BONFIOLUMMM OAHOBPEMEHHO HANONHATL 4O
20 npodunei.

Ha c6opouHom CTeHfIe ANCTAHLMOHHAS PAMKA YCTAHAB-
JIMBOETCS HO OKOHHOE CTEKINO BPYUHYIO.

B cooTeeTcTMM C TUNOM YCTAHOBKM, BTOPOE CTEKNO CTe-
KIONAKeTa ByfieT MOHTMPOBATLCA NGO QBTOMATUYECKM, -
60 BpyUHYyIO.

BepTikansHbie npecch ans CTekNonakeTos AOKa3anM
CBOIO UEHHOCTL BNAroAAPs OAHOPOAHON CHNE HAXMMA, KO-
TOPYIO OHYW NPUKNAABIBAIOT OIHOBPEMEHHO KO BCE NOBEPX-
HOCTV CTeknonakeTa. Ta CHNA 30BMCUT OT PA3MEPOB CTe-
KNIONaKeTa, KOTOPke NPECC ONpeaenseT aBTOMATMHECKM
[Mocne npeccos@hus cTeknonakeT nepexoanT K 3Tany Ha-
knona (onpokiasiBarms). 3aecs o4 pasmelaeTcs B ropu-
30HTAINBHOE MOMOXEHE, HEOBXOAMMOE S €10 AANbHEN-
weit 06paboTkM Ha cTone repmeTU3aLm

B a10M Ciyuae, repMeTK HOHOCHTCA C MCNONb3OBAHMEM

QBTOMATMYECKOrO HACOCA CMELIMBAHMS W AO3MPOBKM 1 NO-

“BUTPUHA"
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JETENEFS

AQETCS HENOCPEACTBEHHO B HOTHETATENb rePMETHKA. YaKO-
BO4HOI TaPOI A% komnoHerTa A criyxat 6ouki Ha 190 -
TpoB, a Ans komnoHerta B — Gouku no 20 nutpos.

p Kpy a6-
HOE NPOM3BOACTBO MCONb3yeT 060PYAoBAHME A% 06Pa-

n aBToMa

60TKM, NOAOBHOE TOMY, KOTOPOE OnmchiBAETEA Bhille. Oc-
HOBHOE pA3n4Ke 3aKNio4aeTcs B BbICOKOW CTEMEHW ABTOMA-
AECTIUIR

KUK v paHblUe, CTEKNO pexeTcs ¢ MCAOMb30BAHMEM KOM-
NbIOTEPHOM NPOrPaMMbI ONTUMU3ALMM, KOTOPAS CBOAMT K
MUHAMYMy pacxon cTekna. B cneuuanbHor craHun pasio-
MQ CTEKMO, NPOXOASLIEE HAM POTAUMOHHbIM BANOM, NOOHN-
MOETCS; CO3AABAEMAs TaKVMM OBPA3OM HArPY3KA BHI3BIBAET
ero pasnom. OkoHHbie CTekna & BOombWMHCTBE CyHaes
CKNOAMPYIOTCH BPYUHYIO. |

[Mopa4a cTexna Ha MPOM3BOACTBEHHYIO NMHMIO (CeroaHs
npeano4TeHne OTAAeTCs BEPTMKANbHOMY NONOXEHUIO Ospo-
GOTKM OKOHHOTO CTEKNA MPOM3BOANTCA BPY'HYIO, BO BREMS

KOTOPOVA OCYWECTBNAETCA BU3yanNsHLIA ocMoTp. Bcnen sa

3TMM, OKOHHbIE CTEKSIA NOMYIEXAT OUMCTKE M Cyluike. DTOT Npo-
uecc O6SCH8‘<IVIEOST Pa3nn4HbIE CTENEHM OYMCTKK, KOTAA YK~
ThIBAKOTCH CHeLlM(bVNeCKMe cBoWcTBA (HGﬂpMMep, HOKPHTMG]
okoHHoro crekna. ocne ouncTki crexno noctynaet Ha c6o-
PO4HYIO CTAHUMIO. B stom MECTe, ANCTAHUMOHHAA PAMKQ, KO-
TOPQS BHIXOMT 113 NOMHOCTHIO ABTOMATUYECKOM MALIMHSI THY-
Tbs, YCTAHABIMBAETCS HA CTEKNO. 9TG onepauna NponcxoanT
nMBO Nepes NOCTYNNEHUEM HA NPECC MK B COMOM NPEcce
ECJ'M FOBOPMTb 0O Ka4ecTee CTEeKNONAKEeTOB, TO NONHOCTHIO AB-
TOMATU3MPOBAHHBIN NPOUECC CEOPKH CTEKNONAKETOB 0bec-
NEYMBAET CAMOE BBICOKOE KOYECTBO CTEKNIONAKETOB.
Paccrostve MEXIY OKOHHbIMKM CTEKNAMM MOXET 3anon-
HSTBCS FA30M WK CMECHIO 130, [1ocne NpeccoBouHON CTaH-
UMK, CTEKNONAKET NEPEXOANT HO ABTOMATUHECKYIO MALLIMHY
repmeTmM3aumm B 30BUCUMOCTM OT TUNA O60pyﬂOBOHM9, Ha-
py)KHOﬂ FepMeTVISOLMﬂ KPOMKM HOHOCMTCA HO CTeknonaket
NGO € MOMOLLBIO OAHOM GOPCYHKM, B0 ABYX GOPCYHOK.
DNeKTPOHHOE KOHTPONLHOE YCTPOMCTBO NOAAET HEOBXOMM-
MOE€ KONMM4ecTBO repmeTmnka reDMeTPMHeCKMe AQHHbIE CO-

EXETOONHOE MPUNOXEHUE K XYPHATNY
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-

eavHeHms (KOTopoe onpeenset HeOBXOAUMOE KOMMYECTBO
repMeTUKa) M3MEPAIOTCA NEPE/ NPOLIECCOM FEPMETH3ALIMM,
BMECTE C STVM ONPEAENSETCS WMPUHA COBAMHEHNS, HTO KO-
CaeTes My6ukb, OHA HEMPEPLIBHO U3MEPSIETCS BO BPEMs
repmMeTM3aUnM.

B 30K1104eHMM elile PO3 XOYETCS OCTAHOBMTLCR HA Kave-
cTBe M3roToBneHs cTeknonaketa. KauecTsenHsii creknona-
KET MOXHO W3rOTOBMTH HG N0BOM Tvne 0B6OPYAOBAHMS
MPOCTO BCETAQ HOAO MOMHHTL — CTEKTIONAKET AONXEH BuTs
TEPMETUYEH, O 1O3 BHYTPM CTEKNONAKETA — CyX/M, O 3TU yC-
I0BMSI BLINONHSIOTCS TONLKO NPy COBIOAEHNM BCEX TEXHONMO-
TNYECKMX PEXIMOBL

Kakas wuprHdy aucTaHumoHHbIX pamok?

Cornacrio  Mexrocynapcrsentomy cranpapty [OCT
24866-99 «CrekrnonakeTs kieeHHsle CTPOUTENLHOMO HA-
3HaueHMA. TeXHMYECKME YCTIOBMS> WMPMHO IMCTOHUMOHHBIX
POMOK MK POACCTOSIHIME MEXlY CTEKNAMM B CTEKNIONAKETAX
MOXET BbiTh OT 8 10 36 MM, O TONLLMHA CTeknonakeTa ot 14
MM 10 60 mm.

[povssommTent BHINYCKAIOT AUCTAHLMOHHYIO PAMKY BLICO-
101 6,5 MM 1 8 mm. LLnpura pmcTanumoRHoR pamku npu-
sefeHa Hixe 8 Tabruue 3

Takum 06pa3OM, MCXOAA 13 TPEBOBAHNIT HOBOTO CTAHACP-
T4, CTEKNONAKETH C MMCTAHUMOHHOM PAMKOV & MM yxe He
cooteetcTayior pebosarmam [OCTa.

Kakue repmetnku mucnonssylorcs ans repmetmsaumm
cTeknonaketos?

B kauecTse repMeTHKa NEPBOTO repMeTM3NPYIOULEro Cos
NPUMEHSIOT NONMM3OBYTHNEHOBbIE repMeTMKA (ByTyns)

[lna 8TOpOro repMeTUsHpyIoLLero Cros MPUMEHSIOT o=
cynbuarsie (TMOKONOBbIE), NONMYPETAHOBbIE WM CHIMKOHO-
BbIE TEPMETHKN

IpuMeHsieMsie repMETUK [OMKHY UMETb GAre3NOHHYI0
CNocoBHOCTL M NPOUHOCTH, Obecneynsaiolme Tpebyemsie
XQPAKTEPMCTUKM CTEKNIONAKETOB.

TepMeTV K/ BOMXHL BbiTb PA3PELLEHB K NPUMEHEHHIO Op-
FQHOMW FOCYNAPCTBEHHOTO COHUTAPHOTO HAA30PA M

VMETb TUTMEHNYECKME 3AKMIOYEHNS.

“BUTPUHA"
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T 4. c a
OpHokamepHble 12 1,5 3,2 4,5 6 7 9
15 1,5 3,6 4,5 6,5 8 9
18 1,5 3,6 5 7 9 9
9 1,3 2,5 3,5 4,5 6 -
JByxkamepHble 12 1,5 3,2 4,5 6 6 -

Honyctimo nm «npoBMcaHme» repmeTHKa BTOPOro rep-
MeTusmpyiouero cnos?

[leiicTBATENBHO, TONWMHG TEPMETUKA BTOPOTO CMOS He
OOMHAKOBA MO WMPHHE 30AHEH CTOPOHbI AMCTAHUMOHHOM
pamku. B LeHTpe pamku paccTosiHme oT BepxHeli Kpomki
repMETMKA 10 30/HEN CTOPOHb POMKI MEHbLIE YEM MO KPa-
AM, PALOM CO CTEKNIOM.

370 He YXYAWOET KAYECTBO repMeTM3ALMH, TAK KaK MaB-
HbiM YCIIOBMEM KAYECTBEHHOM repmMeTH3aUmy ABNFETCS Bbl-
LlePXKA PACCTORHMA MeXAY BEPXHEN KDOMKOWH BTOPUYHO-
r0 repmeTHka 1 GyTnom. ITo paccTosiHME AOMKHO BbiTh
He mexee 3 mm. Mposucanune BTopmHoro.r?pMemKa B
LEHTPE AMCTAHUMOHHOM PAMKM HE YMEHBLIGET 3TO PACCTO-
AHWE, O 3HOYUT U He BAMSET HA KAYEeCTsO repMEeTU3aLMM
CcTeknonakera. B >

MoxHo nm ucnonbsosats B K@4ecTse nepBOFO repme-
TUKQ ABYXCTOPOHHHE NMNKME NEHTbIZ 5

JInnkne nentsl sbnONHAIOT ¢yHlklumM MEXaHWYECKOro Co-
E[IMHEHS CTEKNA C AMCTAHUMOHHOM PAMKOM, HO (yHKLINIA
rePMETHKA NEPBOTO repMETU3NPYIOLLEro CNOS HE BEINOMHS-
107. JleHTa He 301ePXMBAET NPOHMKHOBEHME BAAIU BHYTPL
cTeknonakeTa )

Mo3ToMy MPUMEHEHME NMMKMX ABYXCTOPOHHUX TEHT —
rpy60€ HOPYLEHIE TEXHONOTUN M3TOTOBNEHMS FEPMETUUHO-
[0 CTEKNIONAKETA.

P
by repme-

wmii cnoi Ha ocHose 6ytnna. OcHoBHOE Ha-

P P nocne
P pytoL

CKUX Harpy Ha nepBbiii CIoi rep

unm npn 61

B CBA3M C U3IMEHEHUEM TEMNEPATYPBI U AAB-
NleHns Bo3gyxa.

Or1puuaTenbHoe BO3AECTBIME INNKNX NEHT YCHIMBAETCS,
KOT/I0 B KAYECTBE BTOPUYHOTO FePMETMKA NPHUMEHSIOT OfIHO-
KOMMOHEHTHbIN FEPMETHK TNQ «HOT-MENT».

TlakHbIf repmMeTK O4eHb MATKMI IETOM 1 O4YEHb TBEPABIA
aumoit. OH He AepXuT GOpPMy CTEKNONAKETA NETOM U He
nEMNBMPYET MEXQHMHECKIE HATPY3KM — 3UMOI. T, BECH-

EXEFOOAHOE NPUNOXEHWUE K XYPHANY

MO OTPMLOTENLHOE CBOMCTBO «TEPMETUKAS, NPUBONT K PA3-
TEPMETU3ALMM CTEKNONAKETA NOCNE NEPBLIX Xe XONOA0B, U
TEPMETUYHBIM, HO NEPBLI BIMMAA, CTEKNONAKET NPEeBPalLa-
€TCA B CKIeeHHbIe Mexay COBOM CTEKNA, MEXY KOTOPbIMM
NOSIBNAETCA BNATA UK M3MOPO3b 8 XONOAHOE BPEMS FOAA.

MoXHO M IPUMEHSTb B CTEKONAKETAX AEKOPATHBHbIE
pamkmn?

HopmaThsHble AOKyMEHTH HE 3aNPELIAIOT IPUMEHSTL o=
6bie IEKOPATUBHEIE PAMKI BHYTPM CTEKNONAKETA M PEKO-
MEHAYIOT BLIAEPXMBAT PACCTOSHME MEXAY AEKOPATUBHO
POMKOA 11 CTeKnOmM — 3 mm.

KaKkke pasmepsl y RekopaTMBHbIX pamok?

leKOpATHBHbE PAMKM U3FOTABAMBAIOT PASAMUHbX HOPM
1 reomeTpuieckmx pasmepos. LLnpuka nekopatuensix pa-
MoK — & MM, 8 mm, 18mm, 24 mm, 26 Mm 1 45 mm. Tonuwm-
HQ [eKopaTMBHLIX PaMOK — O MM, 8 Mm 1 10 mm. YuuTsisas,
4TO 1ONYCTMOE PACCTOSHNE MEXMY CTEKNIOM U AEKOPATHB-
HOJ PaMKOM = 3 MM, HEOBXOMMO BHGMPATS WMPKHY ANC-
TAHLMOHHOM PAMKY CXOLS 113 TONLLIHE AEKOPATYBHON PaM-
k. Hanpumep, ecnv Tonuwmka AekopaTeHoN pamki O mm,
TO MUHMMANBHOS LMPUHA AMCTAHUMOHHOM pamkn — 12 mm.

Kakue .MO!)/T 6biTb NOCNEACTBMS, €CNM TONMHA AEKO-
PATMBHOJ PaMKM PABHA WMPHHE AMCTAHUMOHHON PaMKME

Mepeoe. HeobXOANMO NOMHMTS, YTO NPUMEHEHME AEKO-
PATUBHOM PAMKM CHIXAET CONPOTUBNEHUE TEMNONEPEAa-
ue creknonaketa. CHUXeHe conpoTheneHns Tennonepe-
[a4e CTEKNONAKETA HE CTOMb 3AMETHO, EC/IU OTCYTCTBYET
KOHTOKT AEKOPATUBHOM PAMKM C BHYTPEHHIM 1 BHELIHUM
creknom. [Npu KOHTAKTE IEKOPATHBHOM PAMKM CO CTEKNOM
CONPOTUBNEHME TEMNONEPEAaYe YMEHbWAETCA HA
10...20% B 30BMCUMOCTH OT pasmepos cTeknonaketa. Hem
MeHblLE CTEKNIONAKET, TeM 6ONee 3aMETHO CHUXEHME CO-
NPOTHBNEHNS TENNONEPEAAUE CTEKNONAKETA C AEKOPATHE-
HOW PamMKO.

Bropoe. [lekopatusHas pamka, nMpu KOHTAKTE CO CTek-
TIOM, YMEHBLUOET MEXAHUYECKYIO NPOYHOCTL FEPMETUYHOTO
cTeknonakeTa.

Ecnm cTeknonaker He repmeTiien, To Hanuume fekopa-
TMBHOM PAMKM HE BAMSET HA MEXAHMYECKYIO MPOYHOCTH
cTeknonakera.

B repmeTniHOM CTeknoNakeTe Npn CHUXEHMIM TeMNepaTy-
Pbl OKPYXQIOWETO BO3YXA YMEHLLIAETCSH BHYTPEHHN OGbEeM

“BUTPUHA"
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crexnonaketa. Ecnv aekopaTtueHas pamka KOHTAKTUPYET €O CTEKNONAKETA NPOGECCHOHANAM UK NONOXNTLCS HA CBOE <
CTEKIOM, TO CTEKNIO HE MMEET BO3MOXHOCTW MPOTHYTHCS — BE3EHME M OMbiT. =
BHYTPb CTeknonaketa. Harpyaku npu cHuxermny Temnepary- Crpourtenssie Hopmsl CH 481-75 «Muctpykups no npo- ;
P BO3PACTAIOT, W NPY AOCTUKEHIMM 3HAUEHMH, NPENENbHBX  EKTUPOBAHMIO, MOHTAXY U 3KCMNYGTALMN CTEKNOMNOKETOB Of- <
AnIA CTEKNQ, CTEKNIO PA3PYLIAETCs, CTEKNIONAKET PA3rEPMETHA-  PEAENTIIOT MAKCUMAbHYIO MIOLLIGAL CTEKONAKETOB [ OKOH C
3MPYETCS, CHUMOS MEXAHUYECKME HOTPY3KM CO CTEKNAL M BUTPUH o
Kakue makcumanbHbie u MUHMMAnbHbIE pPa3Mepb! CTeK- Mpasaa, uto uBeTHOE cTeksIO B CTeknONAKETE AOMKHO =
nonakeros? 6biTb 0673aTENBHO 3AKANEHHBIME ¥
Ecan cneposats TOCT 24866-99, 1o MakcumansHsie LipeTHble cTekna, 8 oTMUME OT NPO3PALHLIX, MMEIOT KOD- E
Pa3Mepel CTEKONAKETA M0 WYPKMHE 1 BLICOTE, KaK MPABMIIO, buumenT nornotenms conreurolt seprin ot 30 no /2 npo- (@)
He ponxHb npesbiwats (3,2 x 3,0) m. LeHTOB =
He pekomeHayeTcst naroToeneHme CTeknonakeTos pasme- Ecnv cneposats pebosarvam [OCT 24866-99, kotopsie <
pamu meree (300x300) mm, 0 TaKXe C COOTHOLEHMEM CTO-  YKO3HIBAKOT, 4TO B CTy4CsX KOTAQ, B CTEKONAKETOX A8 HAPYX- T
poH Gonee 5:1. HOMO OCTEKIIEHNS IPUMEHSET HE YNIPOUHEHHOE CTEKIO, €10 KO- w
Ho 370 TonsKO pekomennam, peansHo fonycTumsle pas-  SGOUUMEHT NOMOLIEHUS CBETA fonXeH bbb He Bonee 25 % =
Mepbl CTEKNONAKETOB OnpeaensioTcs nocne pacyetad crekno-  Crekno ¢ 6onee BeICoKMM KO3GOULMEHTOM NOMOLLEHNS CBe- g
NOKETA MCXOS U3 MEXAHWYECKMX HOTPY3OK, TAKMX KOK BETEP  TQ BOMKHO BbiTb YIPOUHEHHbIM. -
VU M3MEHEHME TEMNEPATYPH OKPYXAIOLLETO BO3IXA 11 €10 W3 31010 Cepyer, 4To Bce UBETHBIE CTEKNA B CTEKNONAKe- o
AGBAEHNS. TOX [OMKHbI BbiTh YNPOUYHEHHBIMMU. YIPOUHEHHBIM MOXHO HO- =
Hanpumep, npu 6 pasmepax My3-  3BQTb TEPMUYECKM 3AKANEHHOE WY NOMUHMPOBAHHOE CTEK- 2
KOW [MCTAHUMM MeXAy CTEKNaMM MoXeT npomsontv  11o. Crekio c 06paboTaHHLM KPaEeM Mk CTEKNO NOCHE X Mi-
«EXMOMBIBAHMEY CTEKIONAKETA, KOTAA MPU CHAXEHUM TEMNE-  HECKOM 30KAMKM TAKXE MOXHO OTHECTM K YMPOHHEHHOMY =
PATYpPH M yMEHbLIEHMM OBbEMA CTEKNONAKETA CTEKNA B CTe-  CTeKI. E
KIIONaKeTe CoeanHsTCa Mexay cobol. MocneacTams «cxnonbi- Ha naw s3msg, tpe6osarms TOCTa secbma xecTkie, Tak o
BOHMS» CTEKNONAKETA — PA3PYLLIEHME CTEKNA M PA3TEPMETU-  KOK PACYET TENNOBBIX HAFPY3OK HQ UBETHOE CTEKNO Ans 6ONb- =
3QUMWs CTEKIONAKETA. wurctea ctpad CHI, Tom uvene u ans Ykpauisl, rae o+ aeli- (e}
Hebonblume no pasmepy CTeKNONaKeTs YaLLE PA3PyWa-  CTBYET, NOKA3LIBAET, Y4TO HAMPEB CTEKIA COMHEUHOM SHEPTU- T
10TCS 3UMOV, KOTAG HOTPY3KM HQ CTEKNO MPW YMEHBLEHMN €l HE IOCTUTGET 3HAUEHIA, NPMBOASILIMX K PA3PYLIEHMIO UBET- E
06bEMA CTEKNIONAKETA NPEBLILIAIOT AOMYCTMMEIe. B ManeHs-  Horo crekna. -

KIX 110 Pa3Mepy CTEeKNo-
NOKETOX CTEKNO He MMe-
€T BO3MOXHOCTW npo-
THYTBCA, KOK 3TO umeer
MecTo 8 GOMblLMX CTek-
nonakeTax
Creknonakers ¢ coor-
HOLEHMeM CTOpoH 60-
nee Yem Tpu K OfHOMY,
0COBEHHO ecnu MeHb-
QS CTOPOHA He NpPeBbi-
waet 500 mm, Takxe
PA3PYWAIOTE W3-30 He-
BO3MOXHOCTU  CTEKNa
NPOTHYTHCS NO KOPOTKOM
CTOPOHE MPU CHUXEHMM
TeMNepaTypbl 3UMON.
Yuuteias  83aumHOE
BAVISHIE PA3MMYHBIX NPY-
YWH HO [ONYCTUMbIE MOK-
CUMOIBEHBIE 1 MVHMMOTb-
HblE Pa3Mepsl CTeknona-
KeToB, Nyule AO0BEPUTH

nposepky  pasmepos

EXETONHOE NPUNOXEHWE K XYPHANY
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< B Kpb\M\/ mnm y36eKMCTOHe, rae KonM4yecTtBO COSHEYHbIX KAK Bbl BPATb CTE Kno

= QHelt 8 rofly ropasgo Builwe, Yem B cpeaqei nonoce Ykpan-

w Hbi v Poceun, stim Tpebosarinsm FTOCTa Heobxoanmo co- . .

¥ OTBETCTBOBATH. CmeKﬂO, Kak u no6ol cmpoumenbHbiU Mamepu-

; I',c(e pacnonaraercs UBeTHoe CTeK/0 B CT Te? an’ . 6 a4 el U MexaHu4eckumu

o LiseTHoe cTeKNo yCTaHOBNMBAETCS TOMBKO CHAPYXM CTe- HO 2naBHoOe, Ymo e20 omnu4yaem —

= KnonakeTa. JleTom oro AOMKHO OXNOXAOTHCA HaPyXHMBO3-  NPO3PaYHocmb. Cnoco6Hocmb cmekna nponyc-

v LyXOm Kamb yn ¥ oe u uHd pac-

w Ecnm crexno yctakosnero sHyTpb nomeleHs, rie oTcyT-  HOe U3My4eHUA — 3MO 2naBHOE, Ha YMO HYXXHO 06-

C CTBYET €CTECTBEHHOE ABMXEHIE BO3AYXQ, TO NIETOM OHO By~ pawamb oco6oe BHUMaHue, hocne Bbibopa cmekna
[T HAMPEBATLCA 1 NOBLILIATL TEMNEPATYPY BO3AYXA BHYTPM  no e20 MEXaHUYECKUM CBOUCMBAM.

x nometueHns HPM HArpesaHn CTEKNA YBENNYMBAETCSA BEPO-

< ATHOCTb €ro pa3pyLieHns 13-3a ero Tennosoro paclinpeHns

T 1 BO3HWKQIOLMX HO CTEKNE TEMNEPATYPHsIX Nepenanos. s [lns 37010 npomssoaMTens CTekna NPesoCcTaBnseT nokyna-

w OXNAaXAeHWa CTeKna 1 BO3Ayxa NpUAETCH YBENU4UTb MOLL- Teno CBETOBbE W TENnOBbe XAPAKTEPWUCTWKKM CTekna

Z HOCTb KOHWLMOHEPA. [ra6anua 5). Takasi TabaMUA NO3BONSET NETKO 1 BHCTPO Bbi-

o MoxHo 1cnonb3osars B cTeknonakerax apMHpOBaHHOE 6PGTI: CTEeKno. HOHPMMGP.

= crekno? Mpo3payHoe cTekno 0becneumBaET BLHCOKYIO CTEMNeHs Npo-

o Crpoutenshbie Hopmsl CH 481-75 «MHcTpykus no npo- nyckakus conHedHoro caeta v tenna — 89% u 86% coortser-

- EKTUPOBAHMIO, MOHTAXY W 3KCNNyaTaumM CTEKNONAKeToB» cTBEHHO. DTO O3HAYAET, YTO B NOMELLEHWE, Tle B OKHO BCTAB-

m NPAMO 3ANPELAIOT NPUMEHSTH B CTEKIIONAKETOX OPMAPOBAH-  fIEHO MPO3PAYHOE CTEKNO, BYNIET CBETAO M O4EHb XAPKO NIETOM;

= HO€e CTeKno. 33"9"03 CTeKNo no3sonaet COXPAHWUTL NPO3PAYHOCTbL OK-

® Kakue creknonaketsi NPHMEHSIOTCH B SEHHTHBIX ¢OHG- HA 1 COKPATUTL MOCTYNNEeHNe CONHEeYHOoro Tenna s nomeule-

= PSIX MM HQ HOKNOHHBIX NoBePXHOCTAXE Hue 10 6O%, HO STO CTEKNO MOXET PA3PYLIATLCS OT TEMNo-

= CTeKﬂOﬂOKeTb\ 3EHUTHBIX ¢OHCPS%, B IONOSHEHWMN K BETPO- BbIX AEeperpy3ok ’_IO’T\OUJ,GHMG Tenna cocraenset 37%

o BOW HAMPY3Ke, AOMKHb BHAEPXMBATE CHErOBYIO HAPY3KY, TOf- BpoH30B0E CTEKNO yMeHbLAET NPONyCKaHue CBeTa Ao

= WMHQa CTeKNa onpeaenseTcs PACYETOM 1 HE MOXET shITh TOHb-. 60% v Tenna ao 08%, HO 13-30 yBenu4eHMa NOrMoLeHns Te-

o we 5 mm nna BHyTpu cTexkna o 36% NoBkILAETCs BEPOSTHOCTs ero

i ,DMCFGHLMR B OAHOKAMEPHBIX CTEKNONAKETOX — HE MeHee Pa3spyeHns B XapKoe Bpems roaaq, 13-3a MUKPOTPELLMH, KO-

w 12 mM, Q B ABYXKOMEPHBIX — HE MeHee Q MM. TOpble OCTAIOTCS HA KPOMKE CTeKNa nocne ero peski. Mos-

- MakeumansHas InoLas CTEKIONOKETOB A 3EHUTHBIX GO-  TOMY PUMEHEHME LIBETHOTO CTEKNA B XAPKOM Kimarte Kpbi-

HOPE MM HOKNIOHHOTO OCTEKNEHMS — 2 M.

B 3eHmTHEIX PpOHAPSX CO CTEKNONAKETaMI CEAYET NPeay-
CMaTPMBATHL \/CTPO;‘CTBO nopJ OCTeKNeHnem 3ALUTHBIX METAs-
nudeckix cetok ¢ auerikamu SOX50 mm, okpaLeHHsX B Ge-
Nbiit UBeT.

ECJ'IM Xe MeTann4eckas CeTka nofd CTeKNonakeTom He npe-
[lyCMOTPEHG, HEOBXOMMMO B KQUECTBE HUXHETO CTEKNA 1C-
NoMb30BATL TPUNNEKC TOJ'HJJ,MHG TpUNNekca OomxHa 6b\Tb B
1,3 pasa ToflLe MOHONMTHOTO CTEKNA, ONPEAENEHHOND Pac-
HETOM U1 BHIAEPXKMBAIOLIETO MEXAHNHYECKME HAMPY3KW ANd AAH-
HOro cTeknonakeTa.

Kak Bei6pars TonwmHy crekna ans creknonakera?

ﬂOE,pO6HbI;‘ PacCHeT TONWMHLI CTEKNA B CTEKNONAKETE Npu-
sesieH B Crponrenshbix Hopmax CH 481-75 dnerpykums no
NPOEKTUPOBAHUIO, MOHTAXY W SKCNNYATAUMK CTEKNONAKETOR»

Mpyu KakMx TemnepaTypax BO3AyXa MOXHO MPOM3BO-
ANTb MOHTAX creknonakeros?

MoHTtax cTeknonaketos gonyckaetcs npu Temneparype
HOPYXHOTO BO3MYXA He Hixe mukyc 15°C.

TemnepaTypa BHYTDEHHETO BO3MYXA MOMELLEHNIA, OCTek-
NEHHBIX CTEKNONAKETAMM, B 3UMHII NEPUON CTPOUTENLCTBA
nomkHa BbiTb He Huxe + 5°C
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ma Tpebyer ero o6s3aTeNsHOM 3aKanku unnM obpaBoTku
KPOMKM, KOTOPHIE YBENMYMBAIOT MEXAHMYECKYIO U TENOBYIO
CTOMKOCTb CTekna.

JloCTONHCTBA NPO3PAYHOTO 1 UIBETHOTO CTEKNA PEanM3y-
I0TCS B CTEKNE C 38PKANbHBIM HAMBIEHUEM HQ Er0 MOBEPX-
HocTs, Hanpumep, y crexna Croncon Cynepcunbsep mnm
crexna «220», Beinyckaemoro dupmoti «lexHonyys. I1o cre-
KIIO OTPAHMYMBAET NOCTYNNEHME CONHEYHOTO TEMNA B NOME-
Lierme 1o 67%, HO He HArPeBaEeTEs, T.K. NOMOWEHUe Tenna
y Hero Huskoe — 10%, Takoe xe, Kak 1y IPO3PAYHOTO CTe-
kna. Takue CBOMCTBA CTEKNO NPUOBPETAET NOCNE HAOHECEHMS
HQ €70 MOBEPXHOCTL TOHKOTO Cnos okeuaa metanna. Crek-
10 C 38PKANbHbIM MOKPLITUEM, HOHECEHHBIM HA NPO3PAYHOE
CTEKII0, MOXHO C YCrEXOM MCMOMb30BATL B XAPKOM KIMMA-
TE WM B OKHOX HO IOXHO CTOPOHE AOMA.

Ecnv npounssommTens He ykassiBaeT B XapaKTEpPUCTUKAX
CTEKNIA CyMMOPHOH TEMNonepeaayy CTekNa B IPOLEHTAX, TO
yKa3biBaeT sennumHy KospuumeHTa sateHenms — G, ko-
TOPHIt ONpeaensieT CnocoBbHOCTb CTEKA NPOMYCKATb NPSIMOE
CONHEYHOE M3NyHeHIe B AMANA30He BIVMKHIX MHpPaKpac-
HbiX BONH — 10 2,5 mkm. [lanHHbiin kosbdumenT Guin seeaeH
8 npaktiky 6onee 30 net Hasog,

“BUTPUHA"
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KosdduumeHT 3ateHenms onpenensieTcsi Kak oTHOWEHMe
NOTOKA MNPOXOAALLErO YEPE3 IGHHOE CTEKIIO COMHEYHOTO M3~
nysenns B aanasore sonH ot 300 Hm ao 2500 Hm (2,5 mrm)
K NOTOKY CONHENHOM SHEPrW, NPOLeaWeNt Yepes CTeko
TonuMHOM 3 MM, KOTopoe npomyckaeT 87% conHeuHow
SHEPIM

Hanpumep, ana npospautoro crekna 4 mm crekna ¢ G =
0,99 nons nocTynaiouleit 8 NOMELLEHNE CONHEYHOM SHEPTUM
pasHa:

P=0,87x0,99=0,861

MOILHOCTS CONHEUHOTO M3NYHEHIS Y BEPXHEND KPAsi QTMO-
cpeps pocturaet 1.350 Batt Ha opuH KBAApATHLI METP
NNOCKOCTH, NEPNEHANKYNIPHOM CONHEUHbIM NTyHaM

[10THOCTE NOTOKA CONHEYHOM SHEPTUM CHKAETCA A0
(700-900) Br/m” y nosepxtoctu semnu netom. Ha wupote
Kuesa 8 sHBOpE — MapTe CpeaHsis MNOTHOCTL SHEPrK Co-
crasnset i (150-250) Br/m’. D70 03HQuaeT, 4TO B TeueHue
CBETOBOTO 15 — 8 YACOB 3UMOM — Yepes KBOAPATHbINA METD
OKHQ C OfIHNM CTEKNOM ToNUIMKOM 4 Mm BypeT nonyyero 250
x8x1x0,99x0,87=1,72 (kBr x 4acos| sHeprum, kotopas
6ecnnaTHo noaorpesaeT nomelleHue. J1eTom MOLHOCTs Con-
HeuHOro M3nyyerns nossicuTes 8 (3...4) pasa, 1 1o, uto Bbi-
N0 BO 61Ar0 3UMON, NPEBPATUTCS & G IETOM.

Tenepb Mbl 3HaEM, KK BHIGPATH CTEKIO, KOTOPOE ByAET 30-
WLLATE HOC NIETOM OT NPAMBIX NTy4el CONHLO. Yem MeHbLe
ko3pduuMeHT 3ateHeHus G y cTekna, TeM MeHbLue con-
HEUYHOTO TN OHO NPOMYCTUT. >

Mposaa cTOMT 3aMETUTL, €CAM B OKHO He NONAAQIOT NpPsi-
MbIE COMHEYHBIE NYHM, TO He 06%30@%»«0 86161pATb CTEKNO
C MeHbLLMM kObbHUMEHTOM 3aTeHeHms. [lpyrimin cnosami,
3QUMTUTLCS OT NPSIMBIX NY4EN CONHLA MOXHO C NOMOLLBIO Te-
HU IEPEBLEB MM HOBECA HAZL OKHOM. B 10XHbIX CTRAHAX Ans
3TOTO WHPOKO NPUMEHSIOT BHELIHME CTABHM-XQMIO3M AN Yi-
yBAFIOT OKHO B CTEHY TaK, YTOBbI B XAPKMii NONAEHD CONH-
e He 3aNAALIBANO B NOMELLEHME.

5.Ci n

TEXHONIY Y.
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Kak cnacrvics ot xapel, KOrAa MOLYHOCTb CONMHEYHOTO
M3ny4eHns y nosepxHoctu semnu gocturaet 900 Br / M’
M OKHO

TCAB P Hylo poay?

pesp

Cyuecrayior ase Bo3MOXHOCTM:

ePBAR — /CTAHOBYTE KOHILYOHEP, BHEPAS €10 MOUHOCTS UC-
XOfA 13 yxé CyWECTBYIOLLEN TEMNIOBOM M3ONALYM OKHA;

BTOPASA — YNyHLUTh TENNOBYIO N30NFLMIO OKHA, YCTAHOBUB
conHuesawTHue (sHeprocbeperaiowme) creknonakes, a
3aTeM BEIEPQATb KOHAWLMOHEP, HO YXe MEHbLLEN MOLIHOCTM.

Ecnu 8bi eliie TOfIBKO HaUMHOETE CTPOMTL MM NPOU3BOMMTL
peKDHCprKLM)O nomeLLeHns, MNOBEPbLTE, Y BAC ECTb BO3MOX-
HOCTb COKPATUTE ByAylLive pacxos.

Paccuntats sKoHoMMIO OT yCTaHOBKM SHEprocGeperaioLyix
CTEeKNONAKeTOoB 1 nokynke 6onee AeleBbiX KOHAMLMOHEPOB
8 CBOEH KEOPTYIpE O4eHb NPOCTO. [lns 3TOr0 HOMO YMHOXMTH
$10 Ha nnowans keapTupsl. Eciv nnowans keapTvpsl pas-
Ha 100 m?, 1o skoHomms coctasut 1000 aonnapos CLLIA.

XapakTepucTuku ctekna

CTEKIJTIO

BblbPATDb

K A K

dnoart, Npo3payHbIi 4 89 8 62 83 7 10 86 0,99 5,8

Ddrioar, 3eneHsiin 4 82 7 30 57 6 37 66 0,76 5,8

Dnoat, GpoH308BHbIN 4 60 6 24 58 6 36 68 0,78 58

Croncon cynepcunbeep

Wi TexHonyH -«220» 6 64 33 39 65 25 10 67 0,77 57
EXETOLHOE NPUNOXEHWE K XYPHANY “BUTPUHA" 21
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TEXHONYHY.

DkoHoMmus no onnare 3a Tenno n aneKTpuye-
cTBO

P

100 m* 310

Y
prupsl Ha $3 n Ans kBapTMp
cocrasut 300 gonnapos s rog.

DeKT OT yYCTAHOBKM CONHLE3AUIMTHBIX SHEProcbepera-
I0LLWIX CTEKNONAKETOB B OPUCHLIX 30aHMAX elle Bonee 3Ha-
ynTeneH.

[ns oduca obuweit nnowagsio 1000 keagpaTHsx meTpos
COKPALLUEHUE 30TPAT TOMBKO HA NOKYMKY KOHANUMOHEPOB
cocrasut $31 492, a skoHOMMA HO ONNATE 3a 3MEKTPO-
3Hepryio coctasut — $7 390 kaxawii roa. Ecan saw oduc
6onblue unn merble, T, ymHoxms $25,5 Ha nnowaas no-
MELUEHMS Bbl OMPEAENUTE SKOHOMMIO OT MOKYTMKM «AOPOTX>
3HEprocbeperaioLimx CTEKNONAKEToB 1 Gonee Aellesbix
KOHAMUMOHEPOB MeHblWEN MowrHocTH. [ononHutensHas
SKOHOMMS HO OMNATE 30 TENNO U KOHAMUMOHMPOBAHME CO-
crasuT $7,39 Ha kaxasiii KBOAPATHYI METP Balero odu-
casrop

AHanM3 elle pa3 NOATBEPXACET M3BECTHYIO UCTUHY — KO-
HOMMTb SHEPTUIO BbiropHee, Yem ee Bbipabatsisate. [py-
MU CIOBAMM, CHbIM Ny4LLIE OfIMHIDA3 BAOXNTS B yCUNEHHE
TENNOBOW M3ONSLNM OKHA 11 30CTABMT OKHO SKOHOMMUTH SHEP-
TUI0, YeM MOCTOSHHO KOMNEHCUPOBATE e NoTepu. XoTs yc-
TaHOBKA 3Heprocbeperaiox ETeknonakeTos oboRneTcs
BAM JOPOXE, YEM YCTOHOBKA OBBINHbIX CTEKNONAKETOB, HO
CHWXEHME HArpy3Ki HQ KOHANUMOHEPS! NO3BONUTYMEHbWNTS
VX MOLLHOCTb, O 3HQYUT M CTOMMOGTb KOHAVLIMOHEPOB.

A MOXET N1 CTEKIIO 3QLUMTHTL IETOM OT AP, @ 3UMOM
ot xonopa?

Ha, moxer.

Pacyer renna (P), noctynaiowiero uin yxonsiIero 13 nome-

LUEHNS, NPOVU3BOAMTCS CRIEAYIOLMM OBPA3OM:

EXEFOOAHOE NPUNOXEHWUE K XYPHANY
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BenuuyHy Npsmoro NoToka CoNHeNHoro usnysenms (ans
neta npurmumaiot pagroit 630 Br/m? ans aume — 95
B1/m?) ymHoxaioT Ha koadduumenT saterenns G v npu-
6ABNSIOT PE3YNLTAT OT YMHOXEHMS TEMN0BOM NPOBOANMO-
cmU=1/R wa pasHocts Temneparyp cHapyxu (THap.)
v sHyTpy (TBHYTP.) nomewienus, T. e
P=(630x0,87 xG) +(1/R x (T wap. — Tenytp. ), (Bt / M?)

Bropoe cnaraemoe onpenensieT konuMyecTso Tenna, no-
CTYNQIOWETO 8 NOMELIEHNE NIETOM 3Q CYET U3NYHEHUH B
AansHelt MHGPAKPACHON 0BNACTH, T. €. OT yXE HArpeToro
COMHEYHLIM TEMNNOM BO3AYXQ, CTEH, 38MNU U T. i WM YXO-
LALIEero U3 HEro — 31Mon

PacueT ans okHa € OBbIYHEIM NPO3PAYHEIM CTEKNOM NO-
KQ3LIBAET, YTO IETOM OKHO SIBASETCS MCTOUHWUKOM TENNa:
P=(630x0,87 x0,99) + (5,8 x (25 — 20 )) = 600 (Bt / m?),

O 3UMON — UCTOUHIMKOM XONIOAA:

P=(95x0,87 x0,99) + (5,8 x (-5 —20)) =— 63 (Br/ m?)

Crekno 06naaaer yHUKansHol 0cobeHHOCTbI0 — Npy
ASIHE SMEKTPOMATHUTHOM BOMHbI BHILLE 3 MKM, TO €CTb B M-
QNA30HE M3Ny4YEHUs NPEAMETOB, MMEIOLMX TEMNEPATYPY,
6makyio k 20°C, OKOHHOE CTEKNO HEMPOHNLIAEMO AN 13-
Ty4EHUA. DTO O3HAYAET, 4TO B AMANA3OHE J/IUH BOSH Bbl-
we 3 MKM CTEKNIO NOMHOCTLIO NOTOWAET 8CIO TENnosyio
SHEPIUIO, HArPEBOETCA U yXe 3aTeM HOYMHAET CAMOCTOSI-
TENLHO M3MY4aTs TENNO B 06E CTOPOHBI MNOCKOTO NCTA.
HanpasneHue 31010, yxe cobCTBEHHOTO M3nyYeHMs CTek-
1a, onpefenseTcs TenNoBOi CUTyaLMelt C KAXAoh CTopo-
Hbi cta. CTekso U3nyyaeT PaBHOMEPHO BO BCE CTOPOH,
KO TEMNEPATYPa BO3AYXA C ABYX CTOPOH INCTA OANHA-
kosa. Ecnm Temnepatypa ¢ oaHo# U3 cTopoH nucta Gynet
MeHbLLE, TO CTekNO GyNeT U3NyyaTh B CTOPOHY MeHbLEN
TEMNEeparyps.

[pv HaHecewnu Ha oaHY M3 CTOPOH CTeKNa TOHKOTO,
MOYTU HE3AMETHOTO 1S MA3a, CNIos cepebpa yBENNYMBa-
eTCs OTPAXEHUe CTeKNa B CTOPOHY Bonblel Temnepaty-
pbi. B BMAnMOI YacTu cnekTpa, Takoe, Teneps yxe sHep-
roc6eperaiouee crekno (unv Low E crekno) 6ynet sec-
T cebsi, KaK U OBLIYHOE CTEKNO — MPONYCKAs BAANMEIN
cset. B gansHeit unpakpackoit obnactu cnextpa, metan-
AIMYECKOE NOKPLITUE ASHCTBYET KAK 38PKANO, OTpaxaiouiee
Tenno. [ostomy, uxorna Low E crekna HassisaioT «Tenno-
BLIMM 3€PKANAMMY.

B HacToswee Bpema SGPEKTUBHLIM M NEPCNEKTUBHEIM
CNocoBOM U3rOTOBNEHNS SHEPrOCEEPErTIOWEro CTEKNA 5B~
NISETCS MATHETPOHHOE HOHECEHUE HO CTEKNO HECKOMBKNX
CNIOEB METANNUYECKNX U OKCUAHBIX MOKPLITWIA. Takue no-
KPBITUS MHOTAG HO3LIBAIOT <CEEKTUBHEIMM» 13-30 MX CMO-
COBHOCTU 30A€PXMBATL ONPEAENEHHYIO YACTOTY SNEKTPO-
MOTHUTHBIX M3yHeHIi

B yem 3aknioyaetcs HEO6X0AMMOCTb pa3paboTkM «ce-
NIeKTUBHBIX» MOKPBITUH, M KaKME 37IEKTPOMArHUTHbIE M3-
Ny4eHMs BONXKHbI IPONYCKATb MM HE NPOMYCKATh SHEP-
roc6eperaiowyme crekna?

“BUTPUHA"
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B xonopHbix knumatuyecknx 3oHax, koraa go 80% 3a-
TPAT YXOAUT Ha 0BOTPEs NOMELLEHNS, HEOBXOAMMO NpYMe-
HATb MOKPLITUS, 3GAEPXMBAIOLIME YXOZ TEMNQ U3 NOMELLEHMS,
HO XOPOLLO NPONYCKAIOLIE B MOMELLEHME CONHEYHOE Terl-
0. B 310M Ciyuae, conHedHoe Tenno GecnpensiTcTBeHHO No-
NOA0ET 8 NOMELLEHIE 1 IONONHUTENLHO HArPEBAET €ro, HO
YATU 13 NOMEILIEHUS OHO YXEe HE CMOXET. DTUM YCTIOBUIM
YAOBNETBOPSET CTEKNO C BEHCOKMM CONPOTUBNEHMEM TENNO-
nepenaye 1 BEICOKMM 3HAYEHMEM KOSGOUUMEHTA 3QTEHEHNS.

B XApKMX KNUMATMHECKMX 30HAX, KOTAA TEMNepaTypa
BHYTPM NOMELLEHMA IONXHA BbiTb HUXE TEMNEPATYPSI CHAPY-
XM, SHEprocEeperaioliee CTEKNO He AOMKHO MPOMYCKATh Te-
N0 NPSIMOTO COMHENHOTO N3NyYeHMs 1 0BEeCneynBaTL 3l
Ty OT AQMbHMX UHPPAKPACHBIX M3Ty4eHUiA. To ecT, CTekno
JOMXHO, TAKXE KAK U B XONOAHOM KIUMATE, MMETh BHICOKOE
3HOYEHWE CONPOTHBNEHMS TENNONEPEAAye, HO HUIKOE 3Ha-
yeHme KOIONUUMEHTa 3aTeHeHMs.

B cMewWaHHbIX KIMMATUYECKMX 30HAX NPEANONTEHIE OT-
ACIOT 3HEProcEEPEraioLLMM CTEKTIAM, XOPOLLO 301EPXUBAIO-
LUMX AIMHHOBONHOBOE MHPPAKPACHOE M3Ny4eHte; HO Mpony-
CKAIOLMX MEHBLLYIO OO NPSMOTO CONHEYHONO M3y HEHMS.

Takum B mo6on 7
& "
30He Poy uc-
crekna, p P
&
P PPAKF
1y 1 umeet P
Kosdd
3 PP

BbIGUpaeTcs ucxops us norpebHocTH B con-
He4YyHoM Tenne.

MMEHHO TaKMM, MHOTAG NPOTUBOPEUMBLIM TPEBOBAHMSM,
YAOBNETBOPSET SHEprocheperaiollee CTekNo, NITOTOBNEH-
HOE TOfMbKO METOAIOM MATHETPOHHOTO Hanbinexs. Marre-
TPOHHOE HAMLINEHNE NO3BONSET TOYHO HE TONLKO PEryMpPO-
BQTb TEM/NOBbIE M CBETOBLIE CBOWCTBA CTEKNA, HO M M3MEHATH

€ro oKpacky.

TEXHONYHY.
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Kakumu csoiictamm obnagaior cyneprennocbeperato-

wue creknonakertsl «Tennosoe 3epkano»?

MarHeTpoHHOe HanbiNEHMe TEMNOOTPAXAKWMX Coes
MOXHO NPOM3BOMMTL HE TOMLKO HO CTEKIO, HO U HO MAEHKY.
Ha peitke ctpan CHI noseunvcs Takie nnerky, npegnara-
emble prpmoti «Southwall Technologiess. Pupma npeanara-
€T MAIEHKM C PO3MIMYHbIMU CBETOBbIMI M TEMNOBLIMI XOPAKTE-
PUCTUKOMM.

Hanpumep, nnerka HM-88 obnapnaet seicokim koapdu-
umeHTom caeTonporuuaemoct — 88%. CnocobHocTs nnew-
KM OTDGXATH TENNO GOOTBETCTBYET TENNOOTPAXAIOLIEMY CTe-
kny vna «K-Glass», nponssonmmomy drpmoit Pilkington

CnocobHocts oTpaxarts Tenno nnexkoi HM-77 cootser-
CTBYET CTEK/y CMATHETPOHHbIM HAMBINEHMEM, HO CBETONPO-
HULOEMOCT HIKE, Yem y cTekna — Tonbko /7%, [pyrumm
COBAMY, €TEMNOBOE 38PKANO> UMEET TAKME Xe CBOMCTBA
oTpaxaTk Tenno, kak 1 Low E crekno, Ho Tpebyet Gonee
CNIOXHOTO 0BOPYAOBAHMA AN YCTAHOBKM TAKMX NNEHOK B
CTeknonaker.

Mpumensis nnerku, npemnoxersie dprpmoit «Southwall
Technologies», Bbl AOMKHE MOMHMTS, YTO NAEHKA He CTEKNO,
1 IPO3PAYHOCTL OKHA 3ABUCHUT OT HATKEHNS NneHku. M He

[ [ [t | 1200~~~ -~~~ roooooo o ToTTT oo 1
| | 0.77 I N I | |
g 070 - [l % 2 It i T H Lo Ll __g__!
3 | | | g 1.000 T T 8 i
§ oeof---- - - - 064 ] g | § | - |
2 o 0.61 § 0
e I I H N - L s L. 8 )
2 § o.800 8 S b3
2 050~ —0.52 - - == - == H § ! @ ! o !
H I I 8 0w 8 | o I I
2 a0l - - o R ° o600f-- § © -r- - -
= I I H ° ! ! !
H
% osof-- - - —_— H | | I
e | | £ 0400~ - - --
£ I | 2 ! ! !
o 020~ — - - I~ 13 i i i
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I} J

B03ayX apron [ xpunron | so3ayx apron KpunTon

[ Muponnmuseckoe 0.52 0.61 I 0.64 | P 0725 0.855 0.925

[~ Marnerponnoe 0.69 0.61 | 0.77 | 0.800 0.980 1.080

PucyHok 2. CpaBHeHune
T o(T ) U MarHeTPOHHOro
(msarkoe) Hanbinenus (4—16—4)

EXETONHOE NPUNOXEHWE K XYPHANY

PucyHok 3. CpaBHeHune
TM4eCcKOoro(T Y MarHeTPOHHOro
(markoe) Hanbinenus (4—12—4—12—4)

“BUTPUHA"
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BepbTe peknamHum  3assnenuam  upmsl «Southwall
Technologies» o Tom, 470 3TUM NNerKam <HET PaBHEIX B My~
pe», IPOCTO 3HANTE, YTO B MUPE CTb dHeprocbeperaiolas
NAEHKA, KOTOPAs FOPA3AO Nerye CTeKNa M eCii BaM HOAO
NETETb B KOCMOC MNM BALLIE OKHO HE BLIAEPXMBAET BECA CTE-
KNa, NieHKa — 3710 ny4yliee pelexne.

[MoueMy npy OAHHAKOBOM PACCTOSHMM MEXAY CTEKNA-

Ta MOXeT

MM conpo T f CTe
otmyarscs?

HPM‘{MHOFI MoxeT 6b\Tb TONMBKO NPUMEHEHMA B CTEKnona-
KETaX CTEKNA, MMEIOLLETO PA3IMYHYIO TENNOOTPAXAIOLLYIO
cnocobHocTs. Ha rpadukax, NpeacTasnerHbix suie, Ha-
MAAHO AEMOHCTPUPYETCA PA3HMLA B CONPOTMBNEHWK TeNno-
nepenaye CTEKNONAKETA B 30BICMMOCTY OT PACCTORHMS Me-
X[y CTEKNAMM, O TAKXE B 30BUCHMOCTM OT «CTEMEHN YePHO-
Thi» CTEKNQ, KOTOPAS XAPAKTEPU3YET CNOCOBHOCTb CTEKNa
OTpaxaTs MHPPAkpacHoe nanydermne. Hem Huxe «creneHs
HEPHOTLI» CTEKNA, TeM 60ﬂblﬂee KONU4eCTBO TeNna oTpaxa-
£T TaKOe CTekN0, Tem 60MblIE Ero CONPOTUBAEHNME Tennone-
penave. Mo3Tomy CTexno ¢ MarHeTpoHHsIM NokpsTiem (I-
cTekno), Mmewllee «crenexs yepHots» s = 0,04, scerpa
Nydle OTPAXAET TENNO, YEM CTEKNO CNMPONUTUHECKIM NO-
kpuitnem (K-crexno), mmeowee s =0,15.

Ho wnhorna, korpa creknonakeTel nokynaior B Espone,
HpMHMHOﬁ pacxoxaeHusa 8 3HO4EHUAX CONPOTUBAEHWA Ten-
nonepepaase MoxeT 6uTb HE3HOHNE METOMMKY OUEHKH Ter-
noBbIX CBONCTS y cTeknonaketa. B fepmanim spdekTiiaHyio
Tennosyio nposogmocTs (Uad) paccumTsisaior ssnTaHM-
em oT pacueTHol Tennosoit nposommocty (Upaes) npons-
seneHns koadduumerta satererns (G), ymHOXEHHOro Ha
KO3GPHUUNEHT NPUTOKA TEMNA Yepe3 OKHO — S,

Us¢p¢ = Upacu — G x §

BennumHa NpuToKa CONHEYHOro TENNa 3aBUCHT OT PACHo-
TIOXEHMA OKHA K cTopoHam caeta. § = 0,95 — ecnv okHo
PACNONOXeHO ¢ ceepHoit cTopoHsl goma. $=1,65 — npu
PACNONOXeHMN OKHA HA BOCTOYHOM UNK 3aNAAHOM CcTopo-
He Aoma. S = 2,4 — Npu PacNONOXeHMH OKHA HA IOXHOI
cropoHe aoma. bepexvesie HemLsl yumuTHBAIOT, KaKOE KO-
NM4eCcTBO 6SCHHGTHOV'O Tenna AacT UM ConHue.

[ns creknonaketa ¢ Upacy = 1,8 1 G = 0,72 akkypar-
HBIE HEMLB YKaXyT 3bOEKTMBHYIO TEnnoByio NPOBOAK-
MOCTb:!

Uspp=1,8—10,72x0,95=1,1 (Br/m’x°C)

Haww, Takoit xe akkypaTHsIi nokynatens-npofasel onpe-
LENNT CONPOTHBEHE TENNONEPENaYe CTEKNONAKETa Mo 13-
BECTHOM €My 30BMCHMOCTUN:

R=1:1,1=0,91 (u’x°C/Br),
B TO BpEMS, KOK pEANbHOE CONPOTUBNEHNE TENNONEPENAYe,
COMAacHO MeToaukKn pacyeTa HPMHQTOVY HQ \/KpGMHe, pas-
HO:

R=1:1,8=0,55 (Mx°C/B1).

Takue oWMBKM XOPOLIO NCMONB30BATL B PEKNAMHBIX Le-
nax, Npoaasas OAWH TOBAP MO UEHE ApYroro.

METOL

EXETOOQHOE NPUNOXEHWUE K XYPHANY
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O 4yem Heobx0AMMO MOMHMTB Npu BriGope cTekna ans
¢acaga?

[MpumeHeHUe LIBETHOTO MK 3EPKANLHOTO CTEKNA s Ga-
COna NPeOCTaBNSET APXUTEKTOPY 1 AM3AHHEPY WMPOYaTi-
LuVe BOMOXHOCTM Af1st TBOPYECTBA.

Mpy sriGope cTekna ans Gacana NoCTapaiTeCs yumTh-
BATL Ceayloulee:

1. Crexno 4acto subupaiot no obpasuam dopmara A4
(popmar obbiuroro nucta Gymaru). Onpeaennts kauecTso
OCTeKNEHMA MO 3TOMy 06PA3Ly BECHMA 3QTPYAHUTENHHO
O6pasel TAKOro PasMePa HUYETO He FOBOPHT O TOM, KaK
CTekno Bynet BLMAAETs B ASACTBUTENSHOCTU HA dacane
30aHMs. MUHUMYM, 4TO HEOBXOAMMO CAENGTS, 3TO B35TE 06-
pa3eL, NPUKPENNTL €ro HA CTeHy U HABNIAATL €ro B Pa3-
TIMYHBIX MOTOAHBIX ycnosusix. LieTHoe cTekno, ocobekHo
3ePKANbHOE, NO-PA3HOMY BHIMISANT B CONHEUHYIO 1 AOXAN-
syio norogy. O6paTuTe BHUMAHME HA TO, YTO UBET CTEKNA
6yneT Apyrum, i CMOTPETb HQ HEro 13 nometueHus. Cre-
KI10, KOTOPOE BHIMISANT KOK 3€PKANO CHAPYXHM, MOXET M3HY-
TPY KO3QTCH KOPUYHEBLIM N CEPbIM

2. [locne ot60pa 06pa3LOs CTEKNA HEOGXOAMMO, NO Me-
Pe BOBMOXHOCTY, NOCMOTPETb Kakoe-mbo 3aaHHe, re npu-
MEHSIETES 3TOT TN CTEKNA.

3. XKenarensHo 1aroTosmTb MOAENb EAMHNMYHOTO MOAYNA
OCTEKNEHMA B HATYPANbHYIO BENWUMHY. DTO NO3BONMT yBU-
[ETb UBET U OTPAKEHUE CTEKA B PAIMMUHBIX CHTYQUMAX M,
HECMOTPS HO AONONHNUTENbHbIE PACXOAB, M3BABMTECA OT He-
NPUATHEIX CIOPNPH30B B Byayliem.

4. Bul 3HOETE, HTO OKPYXQIOWME MOCTPOMKM OTPAXAKTCS
B CTekssHHOM noBepxHocTn dacana. OnHako He cnenyet
CUUTATb, YTO OTPaXEHIE ByaeT NNoCKim, Kak B 3epkane. Ot-
POXEHHEe BCErna ByneT MCKAKEHHBIM, 1 OTPAXEHHBIE NPes-
METbI HE Gy/yT TOKIMM, KOK OHU €CTb HO COMOM Aefe. YmeHb-
LIMTb MCKOXEHUE MOXHO, MCMIOMb3ysl B CTEKNONAKETE CTEK-
NG PA3HON TONWMHL, HANPUMEP, BHEWwHee O MM, O
BHYTPeHHee — 4 MM, TO eCTb Gonee ToHKoe.

5. O6partute BHIMMAHME HO NOABOP CTEKNA W LBETA NPO-
buns.

6. CrienyeT NOMHITB, YTO 3EPKANEHOE CTEKO B HOYHOE
BPEMS TEPSET CBOM OTPUXTIOLLME CBOWCTBA C BHELIHEN CTO-
POHsI $pACARA 1 NPHOBPETAET UX C BHYTPEHHEN CTOPOHI MO~
MelLerysi. 3ePKanbHbLIE CBOMCTBA TAKOTO CTEKNA NPOSIBASIOT-
€A NPU PA3HALE B OCBELIEHHOCTU C PA3HbIX CTOPOH CTEKNA
He MeHee Yem B ABa-TPU Pasa.

[Mostomy npu BEIGOPE CTEKNA CTAPAITECH NONYHMTE KOH-
CYNETALMIO CMIELMAMCTOB, KOTOPHIE MOMOTYT BOM BLIGPQTH
CTEKNO NCXOMA 13 €70 CBONCTE 1 TPEBOBAHMIA HOPMATHBHBIX
LOKYMEHTOB YKDGMHBI M0 TEMNIO3ALNTE, O TAKXKE BALMX Py-
HOHCOBBIX BO3MOXHOCTEN. HO Mpu 3TOM nomHuTe, 4TO Npu
8uI60pe CTEKNIONAKETA BCEMA BHIOAHEE NPUOBPecTH sHep-
roc6eperaioLmil CTEKNoNakeT. TaKol CTEKNONAKET He Tofb-
KO COXPOHUT TEMNOBOM KOMGOPT B BALIEM IOME, HO W 3alLLIM-
TMT BaWy MeBenb U NOPTLEPLI OT BEIFOPAHMS MOA COMHLEM.
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KAK MPUXOONT U YXOOMT TEMNJO?

W3 kypca $uankn n3secTHo, YTo nepeaaya Tenna npomc-
XOONT:

- NOCPEACTBOM U3NyHeHUs — Nepeaya TennoTe Yepes
3NEKTPOMATrHUTHbIE BOMHLI;

- nocpeacrtsom KOHBEKUMHU — nepeanaqa TennoTel Yepes
ABMXEHNE 1a30Q;

- 4epes TeﬂﬂoﬂPQBOAHOCTb, T.e. nepeaaya TennoTel ot
OfIHOrO TeNa K ApYromy npu nx KOHTAKTe Unn ot O,ﬂHO\Z, 60'
flee HarpeTom YacT Tena Kk ApYro, MeHee HarpeTom.

C TennoebIMH HJHYHEHMHMH Mbl CTAQNKMBAEMCH NETOM,
30ropas NOA My4aMM COMTHUG MK 3umot, y koctpa. Cuas y
KOCTPQ, Mbl HyBCTBYET, 4TO HArpeBAeTCs TOMbKO T 4ACTbL Te-
10, KOTOPAs OGPALLEHA K OTHIO. TO OBBACHSIETCS TeM, YTO
TENNOBOE WK CBETOBOE W3Ny4eHWE PACNPOCTPAHAOTCS
HPQMOJ’IMHG\ZHO ¥, NOCTaBMB NPEerpagy Ha ero Nyt MOXHoO
30WNTUTLCS OT ero Bo3aencTamna

KOHBEKLIMH Wnv ABMXEHWE BO3yxa B 6bIT\/ nmeet apyroe
HO3BAHME — CKBO3HSIK, BETEP. Mbl HE FOBOPMM <KOHBEKLWMSY,
a rosopum: «3akpoiiTe ABeps, AyeT». [puumHa memxeHms
BO3/lyXQ 30/I0XEHA B CTPEMIIEHUM NPUPOLL! K PABHOBECHIO
M ecnu rage-To Tenno, a rae-T1o XxonoaHo, To TennbiA U Xonom-
HBIil BO3AYX HOYHYT ABMFQTLCA HOBCTPEUY APYT K APYrY, TOK,
4TO Bl ypaBHATL OGPA30BABLLYIOCA PA3HYILY B TEMMEPATYPE.

Tak Xe 4acTo Yenosek CTANKMBAETCs U C Tennonpoeoa-
HOCTBIO. Mbl TOUHO 3HAEM, YTO HE HAAO AOTPATMBATLCS A0
POCKOHSHHOQ NEYKM UK yTIOra, U HOAEBAEM TENNLIE BELLK,
KOrAa BbIXOAMM HQ MOPO3.

EXETONHOE NPUNOXEHWE K XYPHANY

Konsekums

Manyuenne

/L

TennonposoaHocts

PucyHok 4. CnocoGbl Tennonepeaayuvn

ﬂpKMM npMMepom MCNonb3oBaHMA 3HAHUI MEXAHU3Ma
nepenayu Tenna AsnseTCs TepMoc.

Ecnu 86l nonpo6yeTe HORONro COXPaHNTL BORy ropsueii B
CTEKNSHHON KONGE, TO y BAC HUYETO He BHIAET. 3aMOTaB KOM-
6\/ B TONCTOE NONOTEHUE MK NOCTABUB eés SUJ,e OfHy Kon-
6y, TaK, 4TO6L GOKOBLIE IOBEPXHOCTI HE COMPUKACAIUC, Bbi
COXPaHHNTE BOMY ropsiyelt ropasno gonsiue. Brewnsis konba
3aTPYAHAET AOCTYN XONOAHOTO BO3AYXA K BHYTPEHHEN Kon-
6e 1 ymeHblaeT nepeaady Tenna 3a cyeT koxsekumm. Ecan
NOBEPXHOCTL BHYTPEHHEN KONBbl CAENATL 3ePKANbHON, TO
3epkano GyaeT OTPaxXaTk TENNo, yXoadlee 13 Konbsl no-
CPencTsoM M3ny4eHus, 1 Takne Ose K0ﬂ6b\ O6p03\/}OT Tep-
MOC, B KOTOPOM ropayas BOAA COXPAHAETCH O4eHb 1010,

25
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TEXHONIYY.

Kakas moxet 6blTb QHANOrHa MexXay TepMOCOM M OK-
Hom?

Okto ¢ OLHUM CTEeKNnom 6\/ﬂeT fydwe oTaaeaTh Tenno
KOMHOTH, Yem OKHO C Apyms cTexnamu. Caenas sHyTpeHHee
CTEKNO, KOK B TEPMOCE, «3E8PKANbHbIM», Mbl MOMTY4MM «OKHO
— TepPMOCY», KOTOpOE He 6y,ELST BbIMYCKATh TENO U3 KOMHA-
Tol. Pa3HULG MeXaY TEPMOCOM U OKHOM COCTOMT MW B
TOM, 4TO OKHO, B OTNIK4YKE OT TEPMOCA, AOMXHO OCTABATL-
€5 NPO3PAHbIM 1 NPOMYCKATh CBET, HE NPONYCKAs NP STOM
Tenno.

Pewas 31y 3ana4y, yueHsie v urxerHeps paspaboTanm
MOKPHITUA — NPO3PAYHLIE M NOYTHM HEBMAMMBIE AN YENO-
BEYECKOrO 1Ma3a. Yepes CTekno ¢ Taknm «3epkanom»
NPOXOAMT B JOCTATOYHOM KOMIMYECTBE CBET, HO HE NPO-
XOAMT TENNO M TAKOE CTEKNO HA3bIBAIOT KTENJIOBbIM 3ep-
KQNOM», CENeKTUBHBIM, HU3KOIMMCCHOHHBIM (aHIMI-
ckoe Hassanue — Low E) nunu aneprocBeperatowmm
CTEeKJIOM.

Ecnn npukate 3a 100% Tenno, yxonsuiee Yepes okHO ¢
OAHWM CTEKNOM, TO 4epe3 OKHO C ABymd CTeKnamu tenna
yinet 8 nea pasa memslwe. OkHo ¢ SHeprocbeperapiLm
CTEKNIOM NponyckaeT Yepes cebs Tenna B 3 — 9 pas meHb-
e, Yem OKHO C OfIHUM CTEKNIOM,

B OKHe C OGHWHb\MM cTeknamm Hepenawo Tenna FIPOMC-
xoauT crefyioumm obpasom — 70% Tenna yxoaut nocpes-
ctBom uanydeHnsi n 30% — nyTEM KOHBEKLMN K TEMNONPO-
BOAHOCTU.

YucnerHoe BLHpaXeHe KONMYECTBA TENNA, yXOAALIEro
MK NPUXOOALETO 4€PE3 OKHO, XGPQKTGPVI:!\/STCﬂ BENUYN-
HoM R, HassiBaemon P P )
v namepsiercs 8 M’x°C / Br. Benuunro k = 1/R, Hassieae-
mas K03¢'¢MLLMSHTOM TennonepeanaYu, NOKa3LBAET, Kakoe

KOMMYECTBO TENNA NPOXOANT YePE3 OMMH KBOPATHBIA METP
OKHO MpK PA3HOCTU TEMNEPATYP MEeXAy BHYTPEHHEM W
BHELIHEM €r0 NOBEPXHOCTLIO, POBHOM OAHOMY rPAAYCY
Lenbcwms.

Hanpumep, R=0,5 m?x°C / Br. D10 03HauaeT, 4To Npu
Pa3HMLE TEMNEPATYP C ABYX CTOPOH CTEKNONAKETA PABHOV
OHOMY rPaAYCy Yepes OfvH KBAAPATHLIA MeTp yxoanT 2 BT
tenna. Ecau pastmua temneparyp aocturaet 10 °C, o ve-

100% 50%

METOL
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pes creknonaket yxoaut 20 Br. Ecin nnowans okHa pas-
Ha 2 m”, 10 yepes wero yxoaut 40 Br.

Yem 6 R, Tem
AUT Yepes OKHO

Tenna np

[MpakTiika nokasbiBaET, YTO yCTaHOBKA 3Heprocbepera-
IOLLero CTeKNoNAaKeTa 8 OKHO COKPALLAEeT 3aTpaTsl Ha OTO-
MNIeHNE 1 KOHIMUMOHNPOBAHHE (eCin, KoHeuHo, Bam 3To He-
D6XOHVIN\O) B Tpﬂ-ﬂﬁTb PQa3 B CpABHEHUM C O6HHHHM ocTe-
KneHuem.

CyuiecTayeT MHeHMe, YTO, YBENMYMBAA PACCTORHME MEX-
Ay CTEKNAMU B DAME MOXHO IOCTMYb BHICOKOro conpoTtusne-
HWg Tennonepeaaye okHa.

HSQCTBMTSHEHO, YBENUYEHNE LWIMPWHBI TA30BOTO Npo-
CTPGHCTBA MEX(ly CTEKNIOMM B OKHE MM CTEKTIONAKETE yBe-
NNYMBAET BENUHMHY R no OHPEESHEHHO\Z MOKCUMArbHOM Be-
JIMYUHBI

3aTem conpoTuseHme CTaBUIM3MPyETCs, NPMBAMXAnCh K
npenensHOMy 3HQ4€HMIO, M HOYUHOET NOHMXKATLECA NO Mepe
OO, KK YBENMUMBAETCS WIMPMHA FG30BOTO NPOCTPAHCTBA
KOI'D,Q BHYTPEHHAA NONOCTb CTEKNONAKETA 3ANONHAETCS ra-
30Mm C BOJIee HM3KON YAETBHOM TENIONPOBOAHOCTbIO, HOMPK-
mep, QPrOHOM M1 KPUNTOHOM, TO ECTECTBEHHAS KOHBEKUNA
YMEHbILIOETCS, yBenn4neas obutyio semrimnHy R. Mpuimtol
OTPAHMYEHNS POCTA BENUUMHEI TEMIONPOBOAHOCTM C yBeNM-
4eHrem pasmepa ra3oBoro NPOCTPAHCTBA ABNAETCA eCTecT-
BEHHOS KOHBEKUMS, BHI3BAHHAS B CTEKNONAKETE PA3HOCTHIO
TEMNEPATYp MEXMY «TeMbiM» 1 «XONOMHbIM» CTEKIOM.

Ecnu GelecTecTsenHas koHBEKLMA OTCYTCTBOBANG, TO Be-
nuamka R eTeknonaketa npopomxana 6el ysenmumsaTsea no
MEpe YBENUHEeHs ra30BOro NPOCTPAHCTBA

OpHaKo, B CBSI3M C TEM, 4TO 1G30BOE MPOCTPAHCTBO yBe-
TNIN4MBAETCH, NOBHILIAETCA TEMNEPATYPA «TENNOoro» CTekna
(03, FPAHAYALLMIA C «TENNBIM> CTEKNIOM, HArPEBAETCS 1 NOf-
HMMOETCH BBEPX. EFO MeCTO 3aHMmaeT Goﬂee XONOAHbIN ra3.
B pesynsTare NpoUCXoanT HeNpepbLiBHOE KPYroBoe ABMXe-
Hie ra3a. Takoe ABUKEHNE ra3a — ECTECTBEHHARA KOHBEKLS
— CNocobCTBYeT TENNOOBMEHY MEXAY «TEMbIM» U <XONOA-
HbIM» CTEKNOM.

Crexno | | | | | | | | Low E crekno

70...90%

PucyHok 5. lpenmyLuecTsa OKoH C 9Hepro3GeperaoiLmm CTeKNom

EXETOOQHOE NPUNOXEHWUE K XYPHANY
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TPEBOBAHMA K TEMJTO3ALIMTE

3umoll B noMeweHuu o6bIMHO menree, YeM Ha
ynuye. N yem mennee goMm, meM yromHee Mbl cebn
uvyscmayem. Mouemy?

TemnepaTypa Tena YenoBeKa BhlLE TEMNEPATYPL BO3AYXA B
NOMELLIEHIH, NO3TOMY Mbl MOCTOSHHO TEPAEM KOKOE-TO KOfT4e-
CTBO TENNa B NpoLecce TennoobmeHa. Temneparypa Bo3yxa
18...20°C ans

p Ecmisos-
Ayx HarpesaeTes seie 20 °C, TO OPraHM3m HYenoBeka oxIaxaa-

eT cebs Bnarofapsi MHTEHCMBHOMY MCNOPEHMIO BOLb, BLIENSS
nor. Ipu Gonee H13KOM TemNepaType NOTEpH TEMA HENOBEKOM
YBENMUMBAIOTCA 30 CHET M3NYHEHIS, U HEM HIXE TeMNepaTypa,
TEM MHTEHCMBHEE YENOBEK OTAQET BHYTPEHHEE TEM/O.

B nomeLuleHmn TeHﬂOO6M€H Heroseka NpoucxoauT, B nep-
8yI0 O4epes, 6naronaps Goree XONOAHbIM NPEIMETAM — CTe-
HOM W OKHOM, U 4EM HUXE UX TeMNepaTypa, Tem 6ucrpee Te-
NNOM3NTYYEHUE MOXET MPUBECTH K NEPEOXIAKACHMIO.

s Toro, 4TOG MCKMIOUUTL NEpeoXNakKaEHME, HeoBXoaM-
MO, 4TOGbI TEMNEPATYPA HA NOBEPXHOCTH CTEHb! 1 OKHA HE:
OnycKkanacs Huxe ONTUMANbHOM BENUHMHBI. OnTMMQﬂbHOﬁ cun-
TOETCS TEMNepPaTypa, KOTOPas OTMYAETCS OT TeMNepaTyps!
803/lyXa BHYTPY Nomelerus He Gonee yem Ha 6 %C. [Npn Ta-
KOM Nepenage TemMnepaTyp OTCyTCTBYeT «3¢hdeKT CKBO3HS=
Kay, 06YCNOBIEHHbIN KOHBEKTVBHLIMU MOTOKAMM. ITO O3HAYG-
€T, 4To Npy TemnepaType Bo3ayxa 8 nomeuternn 20 °C, on-
TUMANEHOM, T.e. «KOMbOPTHOM», ByAeT TeMnepaTypa CTeHs!
UK okHa He Huxe 14 °C.

Kpome Tpe6osanmii k Temnepatype NoBepxHOCTU CTEKNA,
HYXHO MOMHMTB, UTO B BO3yXE BCENAA COASPXMTCA HEKOTOPOE
KONMM4EeCTBO BNAry. OHG BbIAENAETCA BO BpEMS HpVIrOTOBﬂeHMﬂ
ML M MBITBSE NOCYAbI — OKONO 2,5 KI B CyTKM, NPY MBITbE NO-
108 — 0,15 Kr/M?, a TaKXe KOMHOTHBIMU PACTERMAMM U LBE-
Tamn - 0,83 kr 8 cyTku kaxasim pacTermem. Bo spems cHay
yenoseka 1crapsetcs 45 rBran Kaxasii 4ac, a npu Gprande-
kol Harpyske — 250 r/uac

Bnara 8 8o3ayxe HaXoanTCs B BIAE NAPO, 1 €8 KONMYECTBO
ONpPenenaeT BNaxHOCTb BO3AyXA. Yem 60ﬂhUJe BNAry HaxoguT-
csis 1 M’ Bo3ayxa, Tem Bonblue ero BnaxHocTs. OHAKO BO3-
X HE MOXET HOCILLQTLCS BNArON GeCrpeenbHo, a TOMsko A0
Oﬂpeﬂ,eﬂeHHOﬁ CTenexun.

W3 tabnnus 6 cnepyer, 4o Yem Tennee Boaayx, Tem 6ons-
e B HEeM COAePXMUTCA BNaru.

Ho npu oxnaxaenni 803ayxa M3BHTOYHOS BAIA BLHNAAG-
€T 13 HEero B BUAE MENKMX Kanenb. HGHPMMGP, €Cnn Bo3ayXx,
meiowpii Temnepatypy 16 °C v conepxawii 9,48 r/ M’ sna-
V1 HQYQT OXIAXAATH, TO npu Temnepatype 10 °C ox Gynet
HQCBILLEH BNAromn MQKCMMQIBHO, T.€. €ro OTHOCUTENBHAS BNAX-
HocTs gocturHet 100%, v npy fanbHeLwem NOHVXEHU Tem-
NepaTypsl U3 HEro HAYHET BLINAAATL BNAra — KOHAEHCAT.

EXETONHOE NPUNOXEHWE K XYPHANY

HAPY>XHbIX OTPAXIEHUM

Temnepatypa, NP1 KOTOPOM! HAYMHAET OBPA30BLIBATLCS
KOHIEHCAT, HA3bIBOETCS TOUKOM pocsl. Ecniv Boanyx oxnaxaats
HUXE TEMNEPATYPbI TOYKM POCH, TO SIMLLHEE KONUYECTBO BNA-
11 KOHOEHCUPYETCS HA PA3NNYHBIX NPEAMETAX.

OB6biHO BO3AYX BHYTPU MOMELIEHUS COASPXMT BAGI
MEHBLIE MOKCHMASTBHO BO3MOXHOTO 3HAHEHHS, T.€. €70 OTHO-
cuTensHas BnaxHocTs Huxe 100%.

Mpu Temnepatype 20 °C 1 OTHOCUTENBHON BAAXHOCTA
55% 8 Bo3nyxe copepxutcs 9,48 /M snaru. Ecnv emne-
paTypa Ha nosepxHocTu crekna Gyaet merswe 10 °C, 1o
OTHOCHTENBHAS BAGXHOCTL BO3YXA BOMM3U NOBEPXHOCTH
crekna nogeicTes 10 100% v Ha cTekNo HaYHET BHINAAATL
KOHAEHCAT.

KonmuecTso ocenaiolueli Ha cTekne 8iar 3aBuUcHT oT Tem-
NEpPATYpbI CTEKNA U OTHOCHTENLHOM BIGXHOCTA BO3AYXA.

IMpu Temnepatype so3nyxa 20 °C u ero oTHoCHTENbHOM
fiaxHocT1 90% ocaxaeHme BIAMM HO NOBEPXHOCTA CTEKNA
HAUMHOETCS! y>xe Npu Temnepatype eé nosepxHoctv 18,3 °C.

Hanbenee 6naronpustHoi ans Yenoseka SBnSeTCs OTHO-
CHUTENbHAR BAQXHOCTb BO3AYXa, pasHas 55%.

Ecnm otHocuTenbHas BnaxHOCTs Bo3tyxa Bynet eeiwe 55%,
7O 3TO 3ATPYAHSIET BLIAENEHIE MOTG, W Mbl HOYMHOEM MCTIBITbIBATS
AvckompopT. CIMLLIKOM CyXoit BO3AYX TAKKE HEXENaTENeH, OH
BbI3bIBAET NEPECHIXAHME CAM3MCTOM OBONOYKM FOPNA 1 HOCT

Bce 5111 Tpe6OBAHMS MVKTYIOTCS CAHUTAPHO-TUIMEHHECKM-
MY HOPMOMHA, KOTOPHIE ONPEAENSIOT NAPAMETPb BO3AYLIHOM
CPefibl — TEMMEPATYPY 1 OTHOCHTENbHYIO BIGXHOCTb BHYTPM
nometLeHms.

Ho eytiectsyior n skoHommueckme TpeBoBarMs K Tennosa-
LLMTHEIM CBOMCTBAM CTEHbI U OKHG, T.K. M3BECTHO, HTO [1f MO~
BLILEHY TEMNEPATYPb B NomeLuermn 3umoit Ha 1 °C tpeby-
€TCs QONONHMTENbHO 6% TEnnoBoOi SHEpPMN.

Takum

yeM Bbie parypa no-

BEPXHOCTH CTEKNA, TEM MEHbLUE norpeﬁyem
AOMONIHUTENBLHOIO TEN/A, d 3HAYUT M 3aTpar.

ﬂpM NPOEKTUPOBAHWK OKHA M ONnpeaenexHnn niouaam
OCTEKNEHNs APXUTEKTOPH (10 nossneHms sHeprocbepe-
ramouwero CTeKﬂO) Eb\6l4p0ﬂl4 ONTUMANbHbIA BAPWAHT, NpH

6. Bnar

MakcumansHo
BO3MOXHOE KON~
4ecTBo BNarn B
M*BO3ayXa, r/M°

2,14 (4,84/9,48(10,7(13,6(17,23(30,3
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TEXHONIY Y.

KOTOpOM 06eCnednBaeTcs JOCTATOYHAS eCTECTBEHHAR
OCBELIEHHOCTb MOMELEHMS, O TENJIOBLE NOTEPH HE NPU-
BOAST K TENNOBOMY AUCKOMBOPTY W3-30 NEPEOXNAXAEHMSA
4acTu Tena, obpalerHolt k okHy. Cuntanocs, 4to cooT-
HOWEHME MEXAY NNOLAABI0 OCTEKNEHHbIX TOBEPXHOCTE
1 NNOWOALIO ONA NOMELEHMS AONXHO BbiTh He Gonee |
14,5 n ve menee 1 : 8. [lannsie nponopunu obycnosne-
Hbl TEM, 4TO COMPOTHBNEHME Tennonepeaade obs4YHOro
OKHQ B HECKO/BKO PA3 MEHbLIE CONPOTMBAEHMS Tennone-
pepave rmyxoii creksl. MosTomy okHa, eciun oHn Gonb-
wye, SBASIOTCS OCHOBHBIM MCTOYHMKOM NOTEPL TENNA 8
NOMEWEHMN.

Kakoe xe conpotusnenme rennonepepaye okHa gocra-
TOYHO AN CO3AAHMS TENIOBOro KoMpopTa?

Paccmotpum npueepeHtyio Hixe auarpammy (pucyHok 6).

AHQNM3 [OHHbIX 03BONSET CAENATE CMIEAYIOLLME BHIBOML

1. OnmumansHoe conpoTHBieHie Tennonepeaase okHa, ¢
TO4KM 3pEeHMs Tennosoro komopta — 310 R=0,9 M’x°C/Br.
OKHO € TOKMM CONPOT/BAIEHUEM TENNONEPEaate No3eonseT
3KOHOMNTb 44% TENNOBOM SHEPTUM B COABHEHWM € YKE NpH-
HaTeimn Hopmamu (R = 0,5 m?x°C/Br). [na Kuesa, & aeHex-
HOM BLIDGXEHMM, 3TO cocTasuT okono,200 munnroHos aon-
napos CLUA s rop. C yyetom 1010, 410 AONOAHUTENbHBIA NO-
[IOTPEB MOMELLEHMS OCYLLECTBNSETCS SMEKTPOHATPEBATENSIMH,
To 3koHOMMs moxeT gocturaTs 250-300 munnvoHo gonna-
pos CLUA & roa.

2. Ecrvt npuHaTh, 4TO 3MMON TEMAEPATYPa BO3MYXQ CHO-
Pyxu He ByneT onyckaTbest Huxe MSTY rpajyCoB MOPO3a, TO
MOXHO YCTAHOBMBATH OKHA C COMPOTUBNEHIMEM TEMNONEpe-
nade R=0,6 M’x°C/ Bt (MuHumaribHsie HOPMATUBHBIE TPE-
6osakus k okHam B Poccim n benopyceun). B 31om cnyuae
noTepu Tenna cokpatatcs Ha 17%, YTo NO3BOMAMT, HAMPK-
mep, Kuesy skoHommuts 77-100 munnvoros Aomiapos
CLUA B roa.

Temneparypa Tennosoro kombopta
Temneparypa cHapyxi — miyc 20
Temneparypa cHapyxH — MiHyc 5

@
T

Temneparypa, °C
B
T
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T

© o W o W o v o B o 9 o
B B 8 S8R K && 5 S &
=] © ©o o o o o o © o -
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Tennosoro dopra
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3. CHuxerme Tennossix noTepb ymeHblaet Bb\épOCb\ B aT-
MOChepy YIMEKUCNOND ra3a, @ 31O, B CBOK OYEPEb, YMEHb-
LQET «NAPHAKOBLIA SPdEKT>.

«[MaprukoBeIit 3 deKT» — HaKOMNEHIE YIMEKMCAOro ra3a
B BEPXHIX CTIOSIX ATMOCHEPS! — MPUBOMNT K MOBBILIEHMIO CPEf-
HeW TemnepaTypsl BO3Ayxa Ha 3emne. [laxe HesHaunTenbHOE
yBennueH1e CpeaHeit TeMnepaTyphl BO3MYXA NIAHETH NPHBO-
ANT K TOKUM HEXEenaTenbHeiM NOCNeACTBUAM, KAK, Hanpumep,
ocenHve nasoakn 8 Kapnarax.

[MoBbiweHme cpearei Temneparypsl nnaxeTs Ha 2 °C o3xa-
HOET NOofbeM YPOBHS MpoBoro okeara Ha 0,5 M. Kak pesyns-
Tar, npomoﬁﬂeT QAKTMBM3AUMA TMOPONOrM4EeCKoro umkna, 41o
npueeaet K 6oﬂee HACTHIM 3ACYXAM U HOBOAHEHUAM, O TAKXe
K BEPXYLIEYHOMY 30CHIXAHMIO AEPEBLEB W M3MEHEHMIO VX NO-
MOTUTENLHOM CHOCO6HOUM. Wamerenmve knumata m Aerpana-
LS OKPYXTIOLLEN CPefbl CO3AMYT NAEAbHbIE YCIOBMS [
PACNPOCTPAHEHNS MHBEKUMOHHBIX 3060NEBAHMI, O HEKOTO-
poe ¢Opr\ 6OHS3H€TBOPHMX MVIKPO6OB NPV NOBbILIEHUM TEM-
nepartypsl 3emnm CTaHyT Gonee onacHsmu.

Ha cnegyiowem rpaduke (pucyHok 7) npeactasnena Tem-
MEPATYPa TOUKM POCH B 3ABMCHMOCTM OT COMPOTHBAEHMS Te-
noNepeadte CTeKNONakeTa, KOraa TemMnepaTypa CHapYXu
onyckaercs 1o muHyc 20 °C

M3 npencraenerHoro rpadmka BUaHO, YTO Y OKHA C COMpo-
Tusnennem Tennonepenae R = 0,5 M?x°C/Br (yxe npu chn-
XeHun Temnepatypsl Huxe muryc 5 °C) Gynet «nnavyumii
81y, T.e. nput 0BbIYHON BaXHOCTH Nometerms — 55% Ha cTe-
kne BynieT ocendTh BAra, KOTOPAs NOTOM CTEKAET HA NOAO-
KOHHWK MW HQrNon. HPM conpoTtuaneHnn Tennonepenaye R=
0,9 M*x°C/BT BAGra Ha CTEKNE MOXET NOABUTLCS TOMLKO MPU
BIGXHOCTU NometieHus 68,4%. [Npn 0BbINHOM BAGXHOCTH
(65%) ocraetcs «cyxim» u okHo ¢ R = 0,6 M?x°C/Br.

Takim O6pa3OM, CYLLECTBYIOLLME HOPMBI COMPOTUBIEHNS Te-
nnonepena4e OkHa He YAOBNETBOPAIOT COHUTAPHO-TUIMEHMYE-

]
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CKMM HOPDMGOM, a NPU CHUXEHUK TemMNepaTypbl BO3Ayxa CHA-
pyxut 10 mukyc 10 °C creknonaket GyaeT MCTOUHMKOM CHIPO-
CTU B NOMELLEHNM.
OcraeTcs OTKphITLIM BOMPOC — MOYEMY HOPMbI K CONPO-
y

OKHa, fp 8 Ykpaue, Ta-

F
Kkue Hu3kne?

[5iTb NET HA3GA 3T0 MOXHO BbINIO OBBACHMTL OTCYTCTBUEM B
prGMHe TEXHONOIMA U3rOTOBNEHMS BHEPFOCGGPSVG)OLLLMX cre-
knonaketos. Ceroaqs, koraa, 8 YKpamHe ecTb NpeanpuaTHs,
CHOCO6Hb\e M3roTaBIMBATE CTEKNONAKETH C CONPOTUBNEHMEM
tennonepeaaye o 1,5 Mx°C/Br, npoussoactso okoH ¢
R =(0,36...0,5) M’x°C/BT HesbIroHO SKOHOMMHECKN U He
ONPABAAHO C TOYKU 3PEHNUA CAHUTAPHO-TUTMEHNHECKNX HOPM.

Yro xe moxer npenaTcTBoBATL M3rOTOBIEHMUIO OKOH C
BbICOKMM COMNPOTHBAEHHUEM TEﬂﬂDHEPEAG‘iE? Moxer
6biTh ueHa?

MVIPOBGﬁ NPAKTUKa CTPOUTENLCTBA NMOKA3LIBAET, YTO CTO-
MMOCTb OfIHOrO KBOAPATHOTO METPA XWrlbd C NPUMEHEHUeM
3HeprocbeperaiolMx CTEKIONAKETOB YBENnIMBaeTCs He 60-
nee yem Ha 1%. B o Bpems kak noTpebnetme Tenna cokpa-
waercs Gonee vem B Asa pasa, T.e. Ha 50%.

MostoMy, Ha Haw B3rnsA, ceropHs GYUIECTBYIOT BCe yc-
NIOBMS 419 NEPECMOTPA HOPM K COMPOTMBIEHMIO Tennone-
peaaye OKHa B CTOPOHY MX yBenM4eHMs.

Tem Bonee, 4To CyuiecTsyeT sBHLIA ANCOANHC MeXAY Tpe-
6OBAHMAMM K CONPOTHBIEHMIO Tenonepeaaye crerbl R=2,5
M*x°C/Brt 1 okHa — R = (010,39 A0 0,5) M?x°C/Br. Hanowm-
HUM, 4TO [I0 NOCTIEAHErO NEPECMOTPA HOPM TPEBOBAHMA K CO-
MPOTUBNEHMIO TENNONEPENAYE CTEHbI .M OKHQO OTNMYQUCE npyr
ot apyra He Gonee yem B Asa — Ty pasa. CeronHs 31a pas-
HULQ 3HAYMTESBHO BbILUE.

U3 yero Ham cTpouts fom?

Koraa mbl CTOOMM [IOM, TO OCHOBHOE BHUMGHIE YAETISEM
creHam. Moxet 6b\Th, HOM TAK 3AMOMHWIACE CKA3KA O Tpéx
NOPOCSTAX W X NPUKNIOHEHSIX. A MOXET BbiTb MBICITb O TOM,
4TO «MOW IOM — MOl KPEMOCTb», O KPEMoCT, — 3T, Npexae
BCEro CTeHbI.

Ho spemsi MeHsETCS, O BMECTE C HUM 1 NPEACTABNIEHMS O CO-
BpEeMeHHOM OOMe. APXMTSKTOPH v cTpouteny sce 60ﬂblﬂe
BHUMOHMS YAENSIOT CTEKTTY, KOK NEePCNeKTUBHOMY MATEPUany,

TEXHONYHY.
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M3 KOTOPOro MOXHO AenaTh He TOMbKO OKHA, HO U CTeHb! M3
CTeKNQa yxe cMeno CTPO?T 31UMHKME Cafbl, NABUNbOHLI, ¢OCODH.
Ects nu STOMY TEXHU4ECKME UMK SKOHOMUYECKME ﬂpVIHMHb\e
CpaBsHITE CTOUMOCTb 1 TEXHMYECKIE NOKA3ATENM CTEHI U3
KMpnu4a 1 CTEKNONakeTa.

AHOJ"MB NPUYBEAEHHLIX IAHHLIX HEe POayeT.

Bo-nepsbix, Bec. MakcimanbHei BEC KBOAPATHOTO METPA
ABYXKAMEPHOrO CTEKNONAKETa 13 CTeKNa TOHU.MHO% O MM He
npessiwaet 36 kr.

BO-BTOPEIX, TONUWMHA 1 CONPOTUBNEHWE TENNONEpeaaqe. Ec-
1M CPABHMBAT COMPOTUBAEHMS TENTIONEPEAAYE CTEHI U CTe-
K710, TO OIHOKAMEPHBI CTEKONAKET C SHeprocheperaiowyim
CTeKnom BecuT 24 kr, €ro TonuwHa He npessiaeT 24 mm, a
conpoTveneHme Tennonepeaaye Ha 1 5% Gonblue, Yem y krp-
MUYHOW CTEHb B nonTopa kupnuya CTSKﬂOﬂGKET C Asyma
sHeprocbeperaiolmmm creknamm TonumHoli 32 mm secut 30
Kr, @ CONpOTMBNEHWE TENNONEPEaa4e y Hero TaKOe Xe, Kak 1
Yy CTeHbI B TPU KMPNnU4a ECJ'IM TOKOWM CTEKNONAKET 3AMNOMNHUTH ra-
30M, TO 3TO HE M3MEHWUT ero Bec, HO yBeﬂVNMT conpoTvsnexne
Tennonepeaaye 10 ypoeHs KMPHMHHOH CTEHbl B 4ETBIDE KUPMi-

ya — 1,7 Mx°C/Br.

Beisoa HanpalumBaeTcs cam coboii: 3 sHepro-
P MOXHO genarb
O4EHD NIETKME U TOHKME CTEHBI, KoTopble ByayT
TakKue Xe Tensble, KaK U CTeHbI U3 Knpnmia.

Y CTEKAHHBIX CTEH ECTb €LLIE OIHA OCOBEHHOCT — OHM NPO-
3p0"le\ ANs COIHEYHOrO Tenna. HOHPMMSP, TENMUQA 13 SHEP-
rocbeperailx creknonaketos noasonut Ha Q0% cHians
notpebnekue rasa, Tak kak Low E crekno obnaaaet yavsu-
TensHow CHOCOSH()CTMO NEerko NponyckaTs TENNOBYIO SHEPIUIO
COfIHLA B MOMELLEHME 1 He BLINYCKATb €€ 0BpaTHO.
pyensie pa-
COpbI M3 CTEKIA, KOTOPBIE 3OLLMLLCIOT CTEHb 3ACHHS OT Nary6-
HOTO BO3AE/CTBIA BETPA, AOXMSA M CHErd. Crexnanhbii dacog

OueHb yaauHsiv p

ABASIOTCS

NO3BONAET NPOASUTE XKM3Hb CTEHbI, KOTOPYIO OH 3aLLMLLCET, 60’
flee Yem B TPM Pa3aq, M, B 30BMCHUMOCTH OT «bOPMYyIbl CTEKNMO-
NaKeTa», ysenuimeaeT obuiee conpoTvBAeHKe Tennonepeaa-
e 3AaHMA NOYTY B ABA PA3A.

7.n TBa OKOH C 3Hepr p cTeknom
CrtoumocTb matepuanos, USD 9+12+1 12+12+1 18+ 18+ 1
CTOMMOCTb MOHTaXHbIX pabot, USD 6+5+2 12+5+2 15+5+2
Croumoctb 1 M?, USD 35 44 62
TonumHa CTeHbl, MM 380 550 780
ConpoTtusnexve
Tennonepenaye, Mx°C/BT 061 0.79 1.2
Bec kMpnu4Hoii CTeHsl, Kr 780 1040 1560
Bec cTeknonakeTa, kr 36 36 36
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COBPEMEHHOE OKHO — BOINPOCHI 1 OTBETHI

Ecnu Bbl Xomume MHO20 cOfHYa B KBapmupe,
mozga OKHO gormKHO 6bImb MakcuMarnbHO 6onbwo-
20 pa3mepa. Ho yem 6onbwe OKHO, meM xonogHee
B goMe 3uMol u Xapue nemom. Moamomy nno-
wagb OKOH 06bI4HO B 6-8 pa3 MeHblwe nrnowagu go-
Ma. 3mo no3BonAem o6ecnevyums gocmMamouHyto
ocBeujeHHOCMb B NOMEeWEeHUU U coXpaHeHue men-
na sumodu.

Ecnu Bb ycTanosuTe "sHeprocbeperatowee crekno”,
TO OKHO MoXeT 6biTb N6 BennuMHbL. B «Tennom okHe»
06530TENbHO YCTAHOBNEH CTEKNONAKET C 3Heprocbepera-
IOWWM CTEKNOM, KOTOPOE 3UMOI He BbINYCKAET TEMNO HA-
pyxy. JTeToM TaKOE OKHO 30LMLAET AOM OT FOPSYEro BO3-
lyXa, HArpeToro achanbTa U CTeH, HO He CNacaeT oT Npsi-
MBIX COMHEYHbIX ﬂyweﬁ.

Kak sawurmts cebs ot netHest xapsié

B stom Cny4ae NOMOXET YCTAHOB/EHHOE B CTEKNONAKET
sHeprocbeperapliee CTekno, OTPAXAIIEE NPSMOE COoNl-
HEYHOE n3ny4yeHne. CGMHI;‘ ﬂpOCTOﬁ n ﬂeUJeBb\l:i TWN TAKO-
rO CTEKNQ BOM 3HOKOM — 3TO LIBETHOE B CBOEIH MACCE CTe-
k0. LieTHoe cTexno ymeHbLiaeT NPOHMKHOBEHME CONHEY-
Horo tenna B gom Ha 10...15 % 3a cueT ero NOFIOLLEHUs
BHYTPY cTekna. Ho yylwas 3auwmuTa ot conHud — 3T0 «3ep-
KaneHble» CTEKNQA, KOTOPLIE HE nornowaioT, a OTPO)KOIOT
conHeuHoe Tenno. «3epKansHoes CTekno oTPAxXaeT Ao
80% conHeyHOro Tenna 1 ykpawaeT BHeLHMA BUR AOMA.

B 4&M MpemmyLLecTBa «eBPOOKHAN?

[lepessiHHble, NNACTAKOBLIE, METANNONNACTUKOBLIE MM
QNOMUHUEBLIE «€BPDOOKHA» OTNIMHAET OT O6I:HHOV'O ocre-
KNIEHMS BEICOKAS F€PMETUHHOCTE KOHCTPYKUWM. [pyrimu
CNnoBAMM, €CNN B AOME YCTAHOBNEHO «€BPOOKHO», TO Bbl
yXe 30UMleHs OT CkBO3HIKOB. CNOCOBHOCTL OKHA CO-
XPOHATb TEMNO XOPAKTEPU3YET Er0 CONPOTUBEHME TEMNO-
nepenaye. B 3Tom cnyuae, «eBPOOKHO» U OKHA «xPyLIEB-
Ki> MAIO OTAMYGIOTCS APYT OT PYFd, €CAM B HUX YCTAHO-
BNEHbI O6blHHb\e cTekna

Kak onpeAennTs KaKMMu CBOMCTBAMM DBHOAGEY Ba-
we okHO?

Ecnu B okHo 6yueT yCTaHoBNEH OHHOKGMSPHI}H;‘ CTeKno-
NAKET C AByMS OBBINHBIMA CTEKNAMM, TO B AONXHL 3HATS,
HTO COMpoTUBNEHME Tennonepenadye (RO) TAKOro OkKHa
ouenb Huskoe — 0,32 m*x°C/BT 1 He cooTseTcTayeT co-
BPEMEHHBIM CTPOUTENbHBIM HOPMAM, ,ﬂﬂﬂ BbLIMONMHEHUSA
CTPOUTENBHBIX TpeéOBOHM;‘ B OKHO fONXeH 6HTE YCTQHO-
BNIEH UMM ABYXKAMEPHBIA CTEKNONAKET C TPEMS OObI4HbIMM
CTeKNamu, HO ero TONWUHA AOMXHA BbiTb He meHee 30 mm,
VN OJHOKAMEPHIT CTEKNONAKET € SHEProCheperaioLmm
creknom. SHeprocbeperaiolme CBOCTBA TAKMX CTEKNO-

NAKETOB OfIMHAKOBY, OTANYAKOTCH OHM TONbKO BECOM
[lByxkamepHbIli CTEKNONAKET TAXENEE M HATPY3Ka HA Gyp-
HUTYPY OKHQ Yy HEero Bbllie 1 3TO MOXEeT NPUBOAMTL K 60'
nee 6b\CTpOM\/ M3HAWMWBAHKIO OKHA

CYNBCTBYET ABa TMna BHQPFOCGSPEFOIOLL\EFO cTekna:

— Low E crekno, otpaxaiouiee Tenno s gansHen uHd-
pakpackoit 06nacTu uanyseHns;

— Low E crexno, otpaxaiouiee Tenno 8 GanxHei uHd-
pakpackoit obnacty.

J:prl'MMM CNOBAMM, ﬂepBbH;‘ TKN CTeKNa OTpaxaer Ten-
110 u3ny4aemoe Tenamu ¢ Temneparypoin go 100 °C —
€ro MOXHO HA3BATL TENOOTPAXAIOWMM, Q BTOPOIX — U3-
nyYeHue OT COMHUQ, Temneparypa KOTOpOro pasHa
6000 °C - connuesawmtHoe crekno. Mepewii Tun Low E
CTEKNa — 3T0 NPO3PAYHOE CTEKNO, HE OTNHAIOWEECS NO
BHEWWHEMy BMAY OT obkiuHoro crekna. Bropon tn Low E
CTekna nmeet useT n SEPKGHBHM“ OTTEHOK.

[lepsoe yCTaHABAMBAETCS B CTEKNONAKET 1A COXPAHE-
HWUA TEMNA B IOME 3MMOM, O BTOPOE — ANs NPOXNasl ne-
Tom. Bel BuGrpaeTe 1o, 40 BaM Gonee scero Heobxoam-
MO. VCTGHOBMTS B CTEKNONAKeT TennooTpaxawuee u
CONHUE3ALNTHOE CTEKNO, M Bbl COXPaHUTE 3umon Tenno,
Q neTom — NpoXnaay.

Kakune npeumyliectsa y sHeproc6eperaiowmx crek-
nonakeros?

\/CTGHOEMB, 3Hepr0c66pero>0u.\we CTEKNONAKETH, Bbl

— co3pdeTe KOMPOPTHBIE YCNIOBUS B NOMELLEHNM, O 3TO
XOpOUIEe HACTPOEHME M AONTAR 3AOPOBAS KM3Hb;

— sawpuaete mebens, NOPTLEPS 1 060K OT BHrOPaHMS,
COXPAHSH 11 cebs 1X SPKMe KPACKH;

CokpaTiis noTpebreHie SHEPTN HA HIKOMY HEHYXHbI
0borpes atMoChepsl, He CXUIas HeGTENPOMYKTL 1 yrons
HQ TENNOBbLIX CTAHUMSAX, HE TDATA SHEPTUIO HO OXNAXaAeHWe
Bbl, AOMONHUTENLHO:

— \/MeHbLUVIﬂM KONMYEeCTBO YrNeKncnoro rasa s atmo-
chepe;

— OUUCTMAM BOLlY M 3EMIII0 OT 3ArPS3HFIOLIAX HEDTAHBIX
naTeH.

BCe ITO BMECTe B34TO€ O3HAYAET, YTO Bbl OCTABMTE NO-
cne cebs YUCTYIo 1 NPUTOAHYIO A XN3HM NNCHETY.

MoxHo nm ucnonbzosats EHEFFDCEEPEFOPOLLLGE cre-
kno (Low E) Bmecto npo3payHoro opuHapHOro okoHHo-
ro crekna?

[, Low E moxet 6uTb MCNONL3OBAHO KOK OANHAPHOE
OKOHHOE& CTEKNO, €CfiM OHO YCTAHOBNEHO MOKPLITMEM
BHYTDb NOMELLEHN] 1N 3AaHna

Ho Bcé xe crexno Low E sensietcs 6onee spdektmsrsim
B SGKpb\TO;‘ cpene, TOKOV/’I, KOTOPAA CO3AAaHA B repmeTmy-
Hom cTeknonakete. Takoe 3aMKHYTOE NPOCTPAHCTBO UC-
KMNOYAET ABMXEHNE BO3AYXA MO NOBEPXHOCTH Low E, no-
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3sonas crekny Low E 8 nonHom obveme 8binonHsTs caom
byHKUMN.

Bce nm crekna Low E noxoxu?

HeT, 0CHOBHEIMM NPUUUHAMIA PA3NMUMA BCEX MMEIOLIMX-
€5 B HaMMuMKM NpoaykTos Low E seasiotes pasnundne npo-
M3BOACTBEHHBIX NPOLECCOB, JOCTYN K 3AKPLITHIM NATEHTAM,
BHEAPEHME HAYUHEIX PA3PABOTOK, BHYTPEHHMIT KOHTPOb
KOYeCTBa M T. .

OcHosHoe OTNMUME 3AKNIOYAETCS B CTENEHM YEPHOTHI
CTEKNA, O UMEHHO, CMOCOBHOCTM OTPaXaTs Tenno. Hem
HUXE CTEMNEHb YEPHOTH CTEKNA, TeM BOfbLIE TENNA OHO OT-
paxaet. PasHie GUPMbI BEIMYCKAIOT CTEKNO C PA3HOM CTe-
NEHBIO YEPHOTbI 1, XOTS LIEHA HA HUX MOXET BbiTh OANHA-
KOBQ, HO CNOCOBHOCTL OTPAXATH TEMIO Y HUX PABNYHA.

Kpome 3T0ro, CTEKNO MOXET MMETb PA3NUYHbIE OTTEH-
K1 M ceetonponyckanue. [lpyrummn cnosamu, crekna
NPOMYCKAIOT 1 OTPAXQAIOT CONHEYHbI CBET HEOAMHAKOBO.

Mpumensetcs nm crekno Low E Toneko B ceBepHbix
KAMMATHYeCKMX 30Hax?

Het! Crexno Low E 3ddextnsro 1 8 IoXHbIX kAMMATHHE-
CKMX 30HOX, A€ PACXOA HA OTOMNEHNE MAHUMAbHBIA.
Crekno Low E ymeHbluiaeT konyecTsa fenna, npoxogsiie-
ro uepes crekno. Mo cyilecTsy oHY NOMOTAIOT 3aaEPXM-
BATL TEMNNOBYIO SHEPIMIO TOM, Fi€ BTO HyXHO.

Honxen nn a B, K@KMM=TO 06p yxa-

xwmsars 3a creknom Low E2

Hertl Mokpbitvie 0Bbi4HO M30MMPYETCS 1 HOXOMUTCA BHy-
TPH CTEKNONAKETA, NO3TOMY CNELNANLHOTO YXOAd HE Tpe-
Gyer.

Kakoe crekno nopxoaut ans conHeyHsix |PerMoHos
cTpaHsi?

CooTBeTCTBYIOWMIt AM3ANH OKOH HA IOre PACCHUTAH B0-
Nee HO CHUXEHME NOCTYNNEeHMs CONHEYHON SHEepruu
BHYTPb OMELLEHHS), YEM HO 3ALLMTY OT YXOAA TEMNNd U3 o=
MeLLeHMs B 3MMHee Bpems. <Hamnyuwnmns npoayktamu
SBAAIOTCA 3€PKABHO OTPaXAIOWMe CTekna. Ecim oxn sam
HENOCTYMHY, TO NpumeHsiTe useTHsie cTekna. OpHako
MHOTVIE OMOBNOAbLE BO3AEPXMBAIOTCH OT UCMOML3OBA-
HUSi NONOBHBIX NPOAYKTOB 1M3-30 BHICOKOW CTEMEHU OTPa-
XEHMA UKW BHEWWHETO BUAG OKOH Ha pacane aoma. B xap-
KOE NETHEE BPEMA CTEKIONAKET C 36PKAMbHO OTPAXAIo-
upm Low E creknom nMmeer sBHOE NpeumyliecTso no
CPOBHEHMIO C NPO3PAYHLIM CTEKNOM 63 NOKPHITUA

BeinonHsitoT nm ceoto ¢pyHKumio nokpuitus Low E seve-
POM, KOraa He CBETUT conHue?

Mokpuitua Low E seinonnsior ceon dyrkummn 24 yaca s
CyTKI. 3UMOI OHM OTPAXAIOT TENNO (WIMHHOBONHOBOE WH-
pakpacHoe manyueHne) BHyTPL NoMeLLEHMA, 1 AHEM
HOUbIO

B ueM pasHMLa MeXAY AMHHOBONHOBbIM M KOPOTKO-
BOJIHOBLIM MHPAKPACHBIM U3y deHnem?

1. KopoTkosonHosoe 1kdpakpacHoe usfyyeHme nocty-
NOET HENOCPEACTBEHHO OT COMHLA, NPY 3TOM TEMNO He

EXETONHOE NPUNOXEHWE K XYPHANY
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UyBCTBYETCS, HO NPOUCXOMNT €rO NPEBPALLEHHUE 8 TeNnno,
KOT[IQ M3Ny4EHIME KOHTAKTUPYET C NPEAMETOM.

2. InvnrosonHoBoe nkdpakpacHoe nanyyerme obpa-
3yeTCs, HANPUMEP, KOK Pe3yNbTAT KOHTAKTA COMHEYHOO
KOPOTKOBOJTHOBOTO W3Mly4eHNs C NoBLIM TENOM, KOTOPOE
HOrPEBAETCS M HAUYMHAET U3NYUATL YXE UHHOBONHOBOE
MHPPAKPACHOE U3NyYeHIMe.

3. B 3TOM MOXHO y6eamTses, KOraa CMOTPMLL HA MOC-
TOBYIO MM TPOTYAP NETOM, A€ MOXHO YBUAETH BOH Te-
NNOro BO3AYXA, NOAHMMAIOWNECS OT 3emaM (conHeuHas
3HEpris NpespaulaeTcs & Teno).

Kak nokpsite Low E BbinonHser csoto pyHKumio se-
TOM M 3MMOM?

1. 3umoit crekno Low E coxpansier Gonswe tenna sry-
TPU NOMELLEHUS, YMEHbLLIAS BBIXOL TEMNA YEPE3 CTEKNO U,
CNEefoBATENLHO, YMEHbLIAET PACXOAL HA OTONNEHME.

2. KopoTkoBONHOBAS H4ACTb MHGPAKPACHOTO M3TyYeHMs
MOXET NOCTYNATs B NOMELIEHME M NPEBPALLATECS B TENNo

3. Jletom, cTexno Low E ymerbiaet konnyecTso nocry-
NAIOLEro TENNA, NPX 3TOM CHUXAIOTCS 3ATPATH HA OXNa-
XAeHue.

4. [naBHOE CBOAMTCA K TOMY, OTKyAA NOCTynaet 6omb-
WS 4aCTh TENNA, NETOM — C YANLb, 3UMOW — U3HYTPU NO-
Meulerus. [lokpeiThe OCTaBAsET Tenno Tam, rae ero
6onsuwe

&,

Mocrynaet nu a. ¢pakp

onHosoe oe u3-
Jy4eHue ot CUHHLIO?

McTouHMKamm @iMHHOBONHOBOTO MHGPOKPACHOTO M3NY-
YeHUs ABNAIOTCA NEeYN, KOMMHBI, O TOKXE Yenoseyeckoe Te-
N0 1 BMECTE C TeM OBbEKTH, PACMNONOXEHHbE HENOCPEA-
CTBEHHO MO COMMHLEM 1 HOTPETHE COMHLEM — 3TO TPOTY-
apel, CKanbl ¥ T.N.

Hackonoko nokpuite Low E ymeHbiwaer ynstpadpu-
‘OfleTtoBoe Msnyvenne?

B cpasHeHmn ¢ 0BbiuHbIM OMHAPHBIM OCTEKAEHMEM OK-
HQ C NOKpbITUEM LOW E YMEHbLIAIOT yﬂprO¢MOﬂeTOBOe
u3nyyenme Ha 75% 1 UCKNIOYAIOT BHrOpaHMe NopTeep
APANUPOBKMA HO Mebenu. 30ech XOHETCs HAMOMHUTS, HTO
6MOHOFMHSCKM nonesHole yﬂprO¢MOﬂeTOEb\e nyun He
NPOMYCKAIOT yXe ObbluHbe CTEKNA, O HaWa aTmochepa
HACTOMNbKO 3ArpA3HEHA, YTO NONe3Huie yﬂprG¢MOﬂETOBb\e
Jy4n MOXHO HQWTK TONbKO BHICOKO B ropax unu paHHUm yT-
POM HO MOPE, KOTAA COMHLE BCTAET 13-3a MOps. YnbTpa-
¢MOHSTOBOE nanyyeHune, nOCTUralollee NoBepxHoCTH 3e-
My, B GONbLIEH CBOEI YOCTU HECET HE NOMb3y, O BPE/.

Kak 6bictpo peannsyetcs Bbiroga ot okoH ¢ Low E2

KonuyecTso spemenm, kotopoe Tpebyercst ans Toro,
HTO6b\ BO3MECTUTL PACXOABI HO OTONEHNE W OXNAXAEHWE
OT MCNONb30BAHMSA NOKPbLITMUS LOW E HQA OKHOX pa3Hoe, HO
yXe Yepe3 rof el BO3BPALIGETE CBOM 3ATPATH.

,D,ﬂﬂ XKMNOro NOMELLEHWA rOA0BAR 3KOHOMWUS HO OTONNE-
HUK 06LIuHO cocTasnseT $1 Ha kaxasiii KBOAPATHbI MeTp
KMNOM NAOWAAM, HO KOHAWUMOHMPOBAHME — $2

“BUTPUHA" 31

—BOMPOCbH W OTBET®I

OKHO

COBPEMEHHOE



STELO STEKLOPAKET2_22.qgxd 06. 11.

CTEKNO:

—BOMNPOCH WU OTBETHI

O KHO

COBPEMEHHOE

32

TEXHONYHY.

lonosas skoHOMIMS ANS OBUCHOTO NOMELLIEHHS COCTaBNSET
Ha oTonnerme — $2,5 Ha kaxasi KBOAPATHLIA METP NomeLLie-
M, HO KOHANLMOHMPOBaHUe — $5.

Ornmnuaetcs am okHo ¢ Low E ot o6biuHoro okHa?

Ommeyaetcs HeBOMbLIARA PA3HNLA BO BHELLHEM BUOE, HO €&
O4EHb TPYAHO 3AMETTH MEXlY OKHOMM B PA3HbIX YACTSX A0~
ma. Mpasaa, Low E crekna narotaenreaiotes Ha ocHose cTe-
KNG GOMNee BLICOKOTO KAYECTBA, HEM Te, HTO YCTAHOBNEHb B
HOWWX IOMOX. DTO PA3NNIME B KAYECTBE CTEKNA BbIAENSET
Low E crexno Ha dpacane poma.

MoxHO nim 3aMeTHT Pa3HHLLY B KONMHECTBE CONHEYHO-
ro cBeTa, NocTynarowero Yepes okHa ¢ nokpbitvem Low E2

1. Okna Low E coanansl ans BHE0POUHON drnsTpaumm ns-
NYHEHNS, NPOHUKGIOLLETO B JOM, BMECTE C TEM CIETKQ yMEHb-
LIS NepeaaYy BUAUMOTO CBETa.

2. OxHo ¢ npoapasrsim Low E nponyckaer no 75% conres-
HOTO CBETA, KAK 1 OBBINHOE OKHO.

3. ConnuesaumtHoe Low E nponyckaet ot 20% no 60%
CONHEYHOTO CBETA.

BosperictBytoT nv Xanio3u, WTopkl, AepeBsi M HaBECh!
(TenThI) Ha BbINONHSEMYIO OKHAMM PyHKIHIO?

1. OHM OrPAHMYMBAIOT KOMMHECTBO NOCTYNAIOLIETO CONHEY-
HOTO TEMNNa 1 CBETA 8 NOMeLLIEHWE YEPE3 OKHA, @ 3TO O3Ha-
4QET MeHbLIEE MOCTYNNEHIME CONHEYHOM SHEPTUM.

2. OHu He Bo3aeicTBYIOT Ha DyHKUMM, BuinonHgemsie Low E.

Hackonbko appektmpHbim sBASETC 3epKanbHOe CTeKno
clowE?

3epKanbHoe CTeKno oueHb SGPEKTUBHO, KOTAA MCMOMb3Y-
€TCs B COYETAHMM C TENNOOTPaXaILMM cTeknom Low E. Sta
KOMBMHALWAS YMEHBLUMT NOCTYMNEHME YPEIMEPHOTO KONYE-
CTBQ TENNA 1 3TPATS HA OXNAXAEHME.

Kak MHe y3HaTs, 4TO B MOE OKHO Ae/CTBMTEIIBHO BETAB=
neHo crekno Low E2

[lns npoBepkm CTeKNIONaKeTa Ha Hanmvume NOKPLITHS Low E
MCNOMb3YNTE CIIMUKY MM 3GKUIanKY.

1. 3axruTe CMuKy UM 3aXAranKy Nepeq CTEKNONAKEToM,
HANPUMEP, OHOKAMEDHIM.

2. [NosiBUTCS OTPAXEHME C YETHIPLMS M3OBPAXEHMIMU HO
cTexne (MHBIMM CIOBAMY, NOSBITCS YETHIPE OFOHBKA WK He-
THipE CBETIBIX KPYXKa).

3.Y creknonaketa ¢ Low E ogro 13 3tux otpaxetmii By-
NIeT [IPYroro LBETA N0 CPABHEHMIO C OCTANbHbIMU OTPOXEHM-
AMM.

4. TTo pacnonoxeHuio M306PaXEHMs PYroro LBETA MOX-
HO onpenennTs pacnonoxerme Low E nokpwiis.

5. OkHo 6e3 Low E Bypet umets yeTbipe oTpaxerms ogHo-
ro ugera.

Ckonbko MoXeT gepxarscs nokpbitie Low E2

Mokpermvie Low E narotoeneHo ¢ pacyetom, 4To oHo moxeT
[EPXATCS FOPA3AI0 AOMbLUE, YEM U3ONSLIAS B CTEKIONAKETE:

EXETOOQHOE NPUNOXEHWUE K XYPHANY
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MoxHo nu Beibpars TN sHeproc6eperatouero crek-
na camocrosTensHo?

[a, ecnn onpegenunuce kakoe okHO Bam HyxHO. [lns
«Tennoro» okHa Bebupaiite TennooTpaxaouwee Low E
CTEKNO, ANA 3aWMTel OT IETHETO NEPErpesa — 3ePKANbHOE,
conHuesawmTHoe LOW E CTeKno, NPpMATHOTO ANg BAC TOHA

Kakumu gonxHel 661t okHa Ha YkpanHe?

Cornacko CHulM11-3-79* * na Gonbwei yactn Teppu-
Topum Ykpauubl (kpome toxroro Gepera Kpsima) aonyc-
KQAnoce NPUMEHEHME OKOH 1 6GHKOHHb\X /:I,Bepeﬁ c conpo-
Tvenenvem Tennonepenade He meree 0,39 (m’x°C/Br)
ans xuneix snarmii u 0,3 1(Mx°C/Br) ans obuiecTseHHbIX
3,‘10*‘1’1“ COH'IOCHO HOBbHM HOPMATUBAM BCH TEPPUTOPUA
YkpanHs pa3brTa Ha YETHPE TEMNEPATYPHBIE 30Hb MO KO-
NUHEecTBy rpadyco-CyTOK OTONUTENLHOTO NeprMoaa Hogwie
HOPMOTUBHBIE 3HONEHMS CONPOTUBNEHMS Tennonepenaye
AOns OKOH K 60ﬂKOHHb\X ﬂBepeﬁ (anHeM, KAk ons HOBOro
CTPOUTENLCTBA, TAK M ANA PEKOHCTPYKUMU 1 KOHpeMOHTG)
COCTABAAIOT:

1-as sona — 0,50 (M*x°C/BT;
2-as soHa — 0,42 (M’x°C/Br;
3-as sona — 0,42 (M’x°C/Br);
4-as 3oHa — 0,39 (M?x°C/Br1),
4TO BbLLIE CTAPLIX HOPMATHBHBIX 3Hauermi 8 1,3-1,5 pasa

HOCKOHEK\/ B HACTOAUlEE BPEeMA NPOMBILINEHHOCTh Y-
pGMHb\ BbIMYCKAETB OCHOBHOM [iepeBaHHbIe ABYXCTEKOb-
HblE€ OKHQ, MMmeiolllne conpoTueneHne Tennonepenaye 8
cnapeHtom ncnontermn 0,39 (M?xC°/Bt) 1 & pasnens-
Hom ncnonkenn 0,42 (M?xC°/Br), ans sceit nepsoit Tem-
NepaTypHOM 30HH YkpanHsi (ceBepHbie, BOCTOUHBIE 1 LieH-
TPANbHEIE PAROHE!] HEOBXOANMO NEPEXOAUTs HA HOBHE
KOHCTPYKTHBHbIE pPelueHms, KoTopsie obecneyat conpoTu-
sneHne tennonepenaye 0,50 (M?xC°/Br).

Kaknmu MeponpUATUIMHU CEerofHs AOCTUraeTcs Bbl-
NOJIHEHHE YKA3AHHbIX NOPMGTMEOB?

ﬂepaoe — OBYXCTEKONbHLIE OKHO 3AMEHSIOTCA TDEXCTE-
KONbHbBIMM.

Bropoe — ByXCTeKONbHEIE OKHO 3AMEHSIOTCS CTEKNONa-
ketamm ¢ Low E ctexnom.

ne moxHo npuobpectu sHeprocbeperaioume crek-
nonaketsi?

Ha npeanpustun "TEXHOJTYY" bl Bceraa moxe-
niobyio y umio 06 anep!
cKUX " P ™MRa oc

6path TO, 4TO BAM HYXHO Ans Aoma, oduca mnn
3UMHero caaa.
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