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Abstract. Article describes terminology of energy-efficient glazing. Author gives descriptions with graphical
explanations of energy-efficient low-emissive coated glass units, thermal conductivity, heat loss, greenhouse effect.
In addition, author gives brief information about KazStroySteklo, the main glass manufacturing company of the
Kazakhstan, where author made research works on glass industry of the country. Author concludes that wide use of
energy-efficient glazing in local constructions could help to reduce pressure on energy producing facilities of the
country.
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NMHHOBAIINU B KA3BAXCTAHE:
IJHEPI'OCBEPEI'AIOHIEE OCTEK/IEHUE

K.b. baupos
Kazaxcrancko-bpuranckuii TexHuaeckuit Y HUBEpCHTET, T. AIMATHI

KmoueBbie cioBa:uuHOBammm B Kazaxcrane, 3HEpProcOECpeKCHUE, IHEProCOCPETArOIEe OCTCKICHIE,
CTCKJIOTAKET, TCILIOMPOBOIHOCTD, TCILIOMOTEPH, MAPHUKOBEIH 3 (ekr, KazCrporCrexo.

Annotamusa., Llenero gaHHO#W PadOTHl ABIACTCA H3YUCHHC NMOHATHA «3HEPrOCOCPCTAIONICE OCTCKICHHCY B
CTPOMTCBHOM CCKTOpE. B cTarhe ommcaHa TCPMHHOIOTHS CTCKOJIBHOM MPOAYKIHH, OCHOBHBIC XAPAKTCPHUCTHKH H
cBoicTBa. IIpuBEACHBI Pa3bSCHCHHS W HATILIAHBIC TPaQUUCCKHE HMHTCPIPETALUH IO TEPMHHAM «CTEKIOMAKET»,
«TCILIOMPOBOTHOCTEY», «IMAPHHUKOBBIA 3(Pdexr». T[IpomsBencH kpaTKHi pa3dop CTPYKTYPHI SHESProCcOSPETaromero
CTEKIIONIAKETA M H3MCHEHHH €TO0 IMOKA3aTeNeH TETIIIONMPOBOJHOCTH B 3aBUCUMOCTH OT ¢¢ KoH(purypanuu. Ctarss Tak-
JKC COACPKUT ONHCAHHC MPOW3BOACTBCHHOTO IICXa MO MPOMBINIICHHOH O0pabOTKE CTCKIA KOMIIAHHH
«Ka3CrpoiiCrexmo», Ha 0a3c KOTOpOl aBTOP NPOBOAMI H3YUCHHC COBPCMCHHOM CTCKOIBHON HHIYCTPHH
Kazaxcrana. ABTOpOM cCAEnaHBI BBIBOJBI, UTO IHEPTOCOCPETarOINCe OCTCKICHHE HMEET BAKHYIO POJIb B OOHICH
CTpATeruy rocyapcTBa B 00JACTH 3HEPTOCOCPEKEHIST M YTO CYHIECTBYCT KA3aXCTAHCKAA KOMIIAHMS, KOTOPAsI HMEET
BO3MOXKHOCTh ITOJTHOCTBIO OOCCIICUUTH PBHIHOK CTPAHBI HEOOXOJMMOW TMPOJYKIHEH BBICOKOTO KAUECTBA,
COOTBCTCTBYIOIICH MHPOBBIM CTAHIAPTAM.

Bbonpmme 06beMBI OCTEKICHHS 3AaHIH COOTBETCTBYIOT COBPEMEHHOMY IPEACTABICHUIO 0 KOM(OPTE.
B nacrosmee BpeMsi HEIOCTATOUHO PYKOBOJACTBOBATHCS JTUIND TPEOOBAHMSIMHU K 3CTCTHKEC M BHCLIHEMY
BUAY coopy:keHUH. Beap HBIHE BRICOKH M TpeOOBaHMS K 3HEProcOCPEKCHUIO A OCTCKJICHUA. PanHue
rofsl M000E OCTEKICHHE 3HAUIIIO 3HEPTONOTEPH. B CBA3M ¢ yrkeCcTOUeHNEM HOPM IO 3HEPTOCOECPEKEHHUIO
B NPOH3BOACTBE CTCKIOMAKETOB NPOM30LICT ONPEACICHHBIH CKaYOK B CTOPOHY VIVULICHHS TCILTOBBIX
XapaKkTCPUCTHK, & HMEHHO YMCHBUICHHMSI KO3(PQHUIMCHTA TCIUIONPOBOJHOCTH, YTO  SIBJSICTCS
MOKA3aTEIbHON BEIMYHHONW B IPOU3BOACTBE CTEKIIONMAKETOB, OKOH U ¢hacamos. Takmm obpasom, camo
OCTCKJICHHE CTal0 HHEProcOCPEeTaloliM CTPOUTEIBHBIM MAaTCPHAOM, H MO CBOUM CBOHCTBAM H
XapaKTEPUCTUKE MEIJICHHO NPUOTIKACTCS K VPOBHIO TEINION30JISLIUH CTCH.

VYny4umeHue TEXHOIOTHH H3TOTOBJICHHS CTECKIONAKCTOB OTKPHIBACT HOBBIC MEPCHEKTUBHL. Jlydrmas
TCIUTOM30JSLUS OCTCKJICHHS MOMOTracT M30erath CKBOZHAKOB B MOMCLICHMAX, NPUAABAS MM VIOT H
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KOM(OPTHOCTb. DTO B CBOK OUYEPEAb MO3BOIICT YMEHBILIUTh KOMHYECCTBO MOTPEOICHUS OTOMMTENBHBIX
MpUOOPOB, CHU3UTh PACXOABI HA OTOTUICHHE.

Kpynnuefimmeltr kommanmed B crexkompHOH wmHayctpun Kazaxcrama saBmsgercd  KOMIaHHUH
«KazCrpoiitCrexno». C 1emb10 BRSBICHI KOHKYPECHTHBIX MPEUMYIIECTB HA phiHKe Kazaxcrana asTopom
cratbu Obl10 mposedcHo wmaydeHue kommanun «Ka3CrpoiiCrexno». C  cormacus OCHOBatenls H
TCHCPATBHOTO JHPEKTOPa KOMIIAHHM B JuUe r-Ha Tokmaam M. aBTopy OBIT MPEIOCTABICH IMOTHBIN
JOCTYI Ha OCHOBHYIO MPOU3BOACTBEHHYIO a3y KOMITAHHH - 3aBOJ, PACIIONIOKCHHBIH B . AJIMATHI.

Coszaannas B 2003 roay B ropoae Anmarer, kommanus «KaszCrpoiCrekno» (cokp. «KCC») navana
MPOMBIIIJICHHYIO TIepepaboTky ctekiaa yxke B asrycre 2004 roga. Beimyckaemas mOpoOgyKIHst
VIOBJICTBOPACT BCEM MOTPEOHOCTAM CTpouTENbHOTO peiHKa Kazaxcrana. Jlo MOSBICHHS KOMIIAQHHH, HA
CTPOMTEILHOM PBIHKE CTPaHbl Mpeodiagana NpoAYKIHS HHOCTPAHHBIX IPOU3BOAUTEICH.

B cBoeii padote «Teopust skoHomuueckoro pazsutis» Lymmetep nucan: «[lox mpeanpustiemM Mul
MOHUMAEM OCYIICCTBICHHUEC HOBBIX KOMOWHAIMH, a TAIOKE TO, B YeM OTH KOMOHMHAIIMH BOILTOIIAIOTCS:
3aBoxbl | T.0. [IpeanprHAMATEIIME K€ MBI Ha3bIBACM XO3AUCTBEHHBIX CYOBCKTOB, (DVHKIHMEH KOTOPBIX
ABILICTCSL KaK pPa3 OCYIICCTBICHHC HOBBIX KOMOWHALIMH W KOTOPBIC BBICTYIAIOT KaK Cro AKTUBHBIIH
snemeHT» [1]. Komnanusa «KCC» B momnHOM Mepe BOIIIOLIACT TAKOTo poaa HOBee koMOuHamu. K tomy
JKEe, OTIHYUTCIBHOH YEpPTOH KOMIIAaHMM SBISCTCS HMHHOBALHMOHHBIM moaxox B paborte. na
MPOMBIIIJICHHOW 00pabOTKH CTEKNAa HCIOJB3YIOTCS COBPEMCHHBIE OOOPYAOBAHHS JTUAWPYIOIINX
npousBoauTeach u3 EBponsl, Mo3BOSMIOMUE BBITYCKATh TPOAYKIHIO BEICOKOTO KaYeCTBA.

Hoa MOHUMAaHUS TEPMUHOJIOT U pasbepem MOHSITHE «@HEProcOCPeratoLIHi
crexonake™. CoBpemennsie crexmonakeTol (Puc.1) cocrost u3 2-x wmm Oonmbine crekoa (droar wmn
CHCLHANBHEIX). BHYTpeHHss CTOpOHA CTEKIAa CTEKIOMAKETa UMEET TOHKHH CION 3HeprocOeperaromero
MOKPEITUA. JlHCcTaHUHOHHEIA NpodHiab (B OCHOBHOM AJTIOMHUHHEBBIN) 3alONHICTCS H3HYTPH MOPUCTHIM
BJIArONOTNIOIIAOIIAM MaTCPHATIOM, KOTOPBIM OOBIYHO SBJISIOTCS MAapHKH cunukarens. Obnacte Mexay
CTCKJIAMH 3alONHACTCS BO3AYXOM WM HMHEPTHBIM Ta3oM (aproH, KpuntoH). ['epMeTHk mo BceMy
MEPUMETPY CTEKIOMAKETA 3AIMUINACT OT MOMAJAHHS MBIJIH U BIArd BO BHYTPb CTEKIONaKeTa. |2|

@_‘;_____T__

Puc.1. CTpykTypHBII CTEKIIOIIAKET

IMonumas HEOOXOAMMOCTh BHEAPCHHUS dHEprocOeperarmmux Texuomoruu B Kazaxcrane, «KCC»
MCPBBIMU 3aBE3JIM M HAYad OOpabOTKY »HEeprocOeperarinux CTekon. B CBsi3u ¢ OTCYTCTBUEM B
Kazaxcrane 3aBoma 1m0  mOpouW3BOACTBY  chiporo  cTtekia  (djoar, sHeprocOeperarolee,
MynbTHQYHKIHOHATEHOE U Op.), «KCC» cOTpyaHHYaeT ¢ KPYMHBIMH MHPOBBIMH NPOU3BOIUTCISIMU
crexia; Guardiany (CIHA), B Poccuu - «Caparosctpoiictekio», «CamaBarcrekio», «AGC» (2008 r.
kymienHas kommnanuneii GLAVERBEL), «Pilkington» (Anrnus), «SaintGobainy (@panips).

[Tpuoputerom xommanmn «KCC» gBasgercsa OezonacHoe ocTekiacHUe. s ZOCTIKEHNS 3TOTO CHIPOE
CTEKJIO MIPOXOMAT Mporece 3akanky mpu temneparype 650-700 rpaxycos u ctaHoBUTCS B 5-7 pa3 mpodHee
oOrryHOTO cTeKna. K Tomy ke 3akalcHHbIC CTEKIIA IPH Pa3pyLICHUN PacagaroTCsl HA MEITKHE OCKOIKH, HE
UMCIOIMHE 3A0CTPCHHBIX KPacB W He pansamme jroaci. [IpousBoauMbIii Ha MPOM3BOACTBE «TPUTUICKC)
(TaMHUHHUPOBAHHOS MHOTOCIIOMHOE CTCKIIO) TAKKE OOSCICUHUBACT BBICOKYIO HAJICKHOCTD CTCKIOTMAKETOB U
JKe SIBISICTCS 0OSI3aTCIBHBIM ISl HCIIOIb30BAHMUS B CTPOHTCIBCTBE BHICOTHBIX COOPYKCHUH.

— 121—



Becmnux Hayuonanetoil akademuy Hayx Pecnybnuxu Kasaxcman

[NoHaTHE «TEILIOMPOBOIHOCTE» O3HAYACT MPOLICCC MPOXOXKACHHUS TCIUIA YCPE3 CTCKIOMAKET. TCeIUibiil
BO3AYX B MOMCIICHHM HArpeBaCT CTCKIO CTCKIOMAKETAa CO CTOPOHBI momerneHus. [Iporecc TeriooOMeHa B
MOMEILCHHHN OCYINCCTBIISICTCS B OCHOBHOM ITYTEM TPOXOXKICHUS JTHHHOBOTHOBOTO HH(PPAKPACHOTO M3TYUCHHS
Yepe3 CTCKIIOMNAKET, IUIFOC MYTeM KOHBESKLIMH U MPSIMO# TerionpoBoaHocTH. ClieA0BaTEIBHO, ITH TPH MPOLISCCa
BCAYT K HArPCBAHHIO BHCINHCTO CTCKIA CTCKIOMAKETA. 10 €CTh, SHCPrHs BBIXOJUT U3 MOMCINCHHS HYepe3
CTCKJIONAKET MyTeM MPSMOH TCIUIONCPSIAuH, KOHBEKIMM W HM3IYYCHHS. B OOBIMHBIX CTEKIIOMAKETAX 3TO
cooTHOLIICHHE ObIBacT; 33% mpsiMast TSIIONePeaada u KOHBEKImsL, 67% manyucHue [2].

Ha puc.2 M™MOXHO BHISTh CPABHUTEIBHYIO pAa3HUIYy TEIDIONOTEPh TPH  HCIIONB30BAHHH
SHEProcOSPEraroIIero NOKPHITHS U O3 HETO.

I |
| I l—— 3HeproceeperawLLee NokpeITue
| | I
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Puc.2. TermooOMmeH B 00BIMHOM CTEKIIONIAKETE U CTEKIIOIIAKETE ¢ SHEPrOCOEPETAIOIIUM ITOKPHITHEM.

s obmero cpaBHEHHS MOXKHO MPEICTABUTH CCAYIOMHUE U (pPbL:

- oxmHapHOE cTeKI0 uveeT koddduument Termmmonposoanoctu U=5.8 Br/m2K;

OJHOKAMEPHBIH cTekaonakeT B cpeanem U=3.0 Bt/ m2K;

JBYXKaMEpHbIH cTreknonakeT ¢ aproHom U=2.2 Bt/ M2K;

A BOT CTCKJIONAKETHI ¢ SHECProcOCPETAOIUM MOKPHITHEM HMCIOT TIOKA3ATENN MONYUIIC, HAIPUMED:
oxuokamepueiii CII ¢ sneprocOeperaromum mokpeitiem u aprouomM U= ot 1.3 mo 1.1 Bt/ m2K,
neyxkamephsle CII ¢ 3HEprocOeperaroluM MOKPEITHEM H aproHOM MOryT ObiTe B patione U= 0.5 Bt/
M2K. [2].

CrenoBateibHO 3-X KAMEPHBIC CTCKIIONAKETHI ¢ OAOOHBIM MOKPEITHEM OVAYT JaBaTh CLIC MCHBINUH
k03 uIueHT.

Hna obecricueHUs 3HEProcOESPEraroIero CBOHCTBA ¢ MOMOINBIO CIOKHBIX TEXHUYCCKHUX MPOLIECCOB
BAKYYMHOTO HAIBUICHHS HAa CTCKIO HAHOCHUTCS CTPYKTYpPa TOHKUX CIOcB. JlaHHOE HANBUICHHE HMECT
CBOMCTBO TMPONYCKaTh KOPOTKOBOMHOBBIC M3IYUCHHSA (T.€. CONHEUHYIO OHEPTUI0) H  OTPAKaTh
JUTMHHOBOITHOBEIC H3JIYUYCHHS, KOTOPHIE HUCXOMAT OT HCTOYHHKOB CHCTEM OTOIUICHHS, TEM CaMbIM HE
BBIYCKAsl TCIUI0O W3 MOMCIICHUS HA VAWMLY, W COOTBETCTBCHHO, CHIDKas 3Hepro3arparel. s
ONTUMH3ALNH TCIUTON30ISLUHN CTCKIONAKETHI 3aMOMHAIOT HHEPTHBIMU ra3aMH (aproH, KpunToH) [2].
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Puc.3. DHeprocOepexkeHue CTeKIONaKeTa.
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