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Mpeaucnosue

1 PASPABOTAH ®deaepanbHbiM rocylapCTBEHHLIM YHUTAPHLIM NpeanpuaTuem «Bcepoccuickuii Ha-
YYHO-UCCNEeAoBaTENbCKUM MHCTUTYT CTaHaapTu3auumn marepnanos u texdonoruniny (eryrl «BHUU CMT»)

2 BHECEH TexHnuyeckum komuteToM no craHaaptusauum TK 113 «Hauny4ywme AoCTynHbIE TEXHONO-
My

3 YTBEPXIEH W BBEJEH B IENCTBUE Mpukazom denepanbHoOro areHTcTsa no TEXHUYECKOMY pe-
rynuposaHuio u metponorum ot 8 asrycra 2017 r. Ne 819-cr

4 BHacToswemMm ctangapte peanusoBaHbl HOpMbl Ykasa lNpesngeHta Poccuinckon degepauum ot 4 UoHA
2008 r. Ne 889 «O HeKOTOpbIX Mepax NO NOBLILLEHUIO IHEPTETUHECKON U IKONOruieckon apHeKTMBHOCTH poC-
CUICKOM 9KOHOMUKM» U deaepanbHOro 3akoHa ot 23 Hoabpa 2009 r. Ne 261-d3 «O6 aHeprocOepexeHun n
0 NOBbLILIEHUN IHEPreTuHeckon aPdPEeKTMBHOCTU U O BHECEHUN UIMEHEHUN B OTAENbHLIE 3aKOHOAATENbHbLIE
akTbl Poccuiickon deaepauuun». Hactoswmn ctaHaapt yvyuTbiBaeT nonoxeHus NHGopMaLmoHHO-TexXHUYe-
CKOrO CNpaBOYHMKA NO HAWUSYULLIMM AOCTYMHbIM TEXHONOrMAM «pon3BoAaCTBO CTEKNA», YTBEPXKAEHHOMO Npu-
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B COOTBETCTBUM ¢ [iupekTuson Esponenckoro napnameHta u Cosera EC 2010/75/EU 0 NpOMBILLINEHHbIX Bbl-
6pocax (A0KyMeHT 3aperucTpuposaH nog Homepom C (2012) 865)

5 BSAMEH MOoCT P 54201—2010

[Mpaesuna npumeHeHuUs1 HaCMoAWEa0 cmaHdapma ycmaHoerieHbl 8 cmambe 26 ®edepanbHo20 3aKoHa
om 29 uwHs 2015 2. Ne 162-03 «O cmaHOapmu3zauuu e Pocculickoli ®edepayuu». NHpopmayus o6
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nepecMompa (3ameHbl) Uunu OmmMeHbl Hacmosueao cmarHdapma coomeemcemeyrouiee yeedomreHue 6ydem
onybnukoeaHo 6 bnuxaliiem 6billyCKe eXeMeCAYH020 UHOPMaUUOHHO20 ykasamensa «HayuoHarbHbie
cmaHOapmbi». Coomeemcmeyrouias UHgopmayus, yeseOoMIIeHUe U MeKCMbl pasMewaomes makxe 6
UHGhopMalUUOHHOU cucmeme 0buieao nonb30e8aHus — Ha ochuyuanbHom calime dedepanbHoz20 azeHmemesa
10 MEXHUYECKOMY pe2ynuposaHuio U Mempornoauu 8 cemu ViHmepHem (www.gost.ru)
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BBeneHue

OcHoBY 3akoHOAATeNbCTBA B 00nMacTu HaunyylmMx AOCTYMNHbIX TexHonorun (aanee — HAT) cchopmu-
poean deaepanbHolii 3akoH ot 21 uionsa 2014 1. Ne 219-d3 «O BHeCEeHUU U3MeHeHu B deaepanbHbIf 3aKOH
«OB6 oxpaHe OKpy»atoLLel cpeabl» U OTAeNbHbIE 3akoHoAATeNbHbIE akThl Poccuiickon deaepauumny, KOTOPLIN
COBEPLUEHCTBYET CUCTEMY HOPMUPOBAHUS B 0ONacTu OXpaHbl OKpYXXaloLUel cpeabl, BBOAUT B POCCUINCKOE
npaBoOBOE MOl MOHATUE «Haunyyllasa AOCTYMNHAsA TEXHOMNOMMA» U Mepbl 3KOHOMUYECKOr0 CTUMYIMPOBAHUS
X03AWCTBYIOLLMX CyOLEKTOB ANns BHeapeHusa HAOT.

BHeapexHne HOT npegyCcMOTPEHO MEXAYHApOAHLIMU KOHBEHLMAMM U COrmalleHuamm, parmnuumpo-
BaHHbIMKU Poccuiickon deaepauuent, B Tom yncne KonseHuyuen ESK OOH o TpaHCrpaHM4YHOM 3arpsisHEHUU
BO3Ayxa Ha 6onblune paccTosHus, KoHBEHLmMel No 3awmre MOpPCKoW cpeabl paoHa bantuickoro mops, KoH-
BEHLMEN 0 3aLmTe Mopckon cpeabl Kacnuinckoro mopsi, CTOKronbMCKON KOHBEHLMEW O CTOMKUX OPraHN4EeCKMX
3arpasHutensax, KoHseHuuen 06 oxpaHe u MCnonb30BaHUW TPAHCTPAHUYHLIX BOAOTOKOB U 03ep, basenbcko
KOHBEHUMEN O KOHTPOne 3a TPaHCrpaHUYHON NepeBO3KOW ONACHbLIX OTXOAO0B U UX yAaneHneM u ap.

Monoxennn ®egepanbHOro 3akoHa «OO oxpaHe okpyxaiowen cpeabl» ot 10 aHBapsa 2002 r. Ne 7-$3
B 4acTu, kacatowerca HOT, cpopmupoBaHbl C y4ETOM HOPM €BPONENCKOro npasa, B YaCTHOCTU [AMpeKTuBbI
Coseta 96/61/EC o1 24 ceHTabpa 1996 r. «O KOMNNEKCHOM NPeaynpexaeHun U KOHTPOoMne 3arpsa3HeHuny,
Oupektusbl EBponeinckoro napnameHta n Cosera 2008/1/EC ot 15 ausapsa 2008 r. «O koMnnekcHoOM npea-
ynpexaeHnun u KoHTpone 3arpasHeHnny n Jupektusbl EBponerickoro napnamenTta u Cosera 2010/75/EC ot
24 Hos16ps 2010 roga «O NPOMBILLNEHHbIX SMUCCUAX (KOMNIEKCHOE NPeaynPEeXaeHNUe U KOHTPOSb)Y, KOTOpble
TpebytoT ucnonb3osaHus HAOT B uensax npeaynpexaeHusn U COKpaLLeHUs 3arpsasHEHUIn OKpyXaloLen cpeabl.

Mpon3BOACTBO CTEKMA B LIENMOM OTHECEHO K 06n1acTAM NPUMEHEHUS HAUMYYLLIMX JOCTYNHBLIX TEXHONOMUNM,
yTBepXaeHHbIM PacnopsbkeHuem lMpasutensctea PP ot 24 gekabpsa 2014 r. Ne 2674-p «O6 yTBepaeHum
nepeyHs obnacrei NPUMEHEHUS HaUNYYLWNX AOCTYNHbIX TEXHONOMMMY. MpuU 3TOM, COFNacHoO NOCTAHOBMNEHUIO
MpaeuTenscTBa Poccurickoi denepaunn ot 28 centadpsa 2015 r. Ne 1029 «O6 yTBepXxaeHun Kputepues oT-
HeceHns 00bLEKTOB, OKa3biBAKOLUMX HEraTUBHOE BO3AENCTBUE HA OKpyXalowylo cpeay, k obvektam |, I, I,
IV kateropuii», K 06bekTam | KaTeropum OTHECEHbI NPEANPUATUSA, KOTOPbIE NPOU3BOAAT CTEKNO U n3genusa us
CTekna, BKIOYasa CTEKMTOBOMOKHO (C NPOEKTHOW NPOU3BOAUTENLHOCTBLIO HE MeHee 20 T B CYTKH).

Mpon3BOACTBO CTEKNA SIBNSAETCH SHEPrOEMKUM MPOLIECCOM, NOITOMY MOBbLILLEHUE 3HEProaddeKTUBHO-
CTU NPOM3BOACTBA SIBMSAETCA NPMOPUTETHLIM HanpaeneHneM paboT no obecneyeHnio pecypcocbepexeHuns B
LIeroM 1 COKpaLLEHWS HEraTUBHOrO BO3€MCTBMSI HA OKPYXKAIOLLIYIO cpeay.

B coorBetctBuM ¢ Pacnopsbkenuem lMNpasutenscrea PP or 31 oktsabpa 2014 . Ne 2178-p (pea. ot
07.07.2016) «O6 yTBepkaeHUM NO3TanHoro rpacuka cosganus B 2015—2017 rogax oTpacnesbix cNpaBoY-
HWUKOB HAUMNyYLLMX JOCTYNHbIX TEXHONOIMI» pa3paboTka u nybnukaumus MH(pOPMAaLMOHHO-TEXHUHECKUX Cnpa-
BouHukoB HAT ocyuwlectBnsierca B nepuos 2015—2017 rr. MNpu pernameHTaumm TeXHONOrn4eckoro HoOpMUpo-
BaHuA ¢ yyetoM HAT 3akoHoaarens pykoBOACTBOBArCH €BPONENCKMM OMNbITOM, B TOM YACAIE U NPU CO3aaHun
poccuiickux cnpaBovHukoB HOT. Tak, B nyHkte 7 cratbu 28.1 7-®3 npamMo ykasaHo, 4To npu paspabotke
9TUX CMPABOYHUKOB «MOTYT UCMONbL30BATLCS MEXAYHAPOAHbIE UHGOPMALMOHHO-TEXHUYECKUE CNPABOYHUKM
No HAUMYYLLUM AOCTYMHBIM TEXHONOTUSIMY .

Oco60 cneayet NOAYEPKHYTb, YTO peyb MAET UMEHHO O eBpOonenckux cnpasodvHukax HAT, koTopble, B
oTnM4YMe OT aMEepPUKaAHCKOWN NpakTukK, He aBnstoTca nepeuHsamn HAT. UHpopmauua, coaepxawianca B cnpa-
BOYHukax no HAT, npeaHasHavyeHa Ans Toro, YToObl €€ MOXHO GbINO UCNONL30BaTh ANA BHeapeHus HOT Ha
KOHKPETHOM NPEANPUSATUU, TO ECTb STU CNIPABOYHUKU aiPECOBaHbI X03SANCTBYIOLMM CyObekTam.

Hacroswumi craHaapt noAroToBrieH ¢ y4eToM nonoxeHun aktos (MocraHosnexune Mpasutenncrea Po
ot 23 nekabps 2014 r. Ne 1458 (pea. or 09.09.2015) «O nopsake onpeaeneHua TEXHONOMMKU B KavyecTBe
HaunyJllen AOCTYMHOW TEXHOMNOIMK, a TaKke paspaboTku, akTyanu3auum u onyonukoBaHus MHOPMAaLMOH-
HO-TEXHUYECKUX CNPABOYHUKOB MO HAUIYYLLMM AOCTYMHBLIM TEXHONOIUAMY), NPUHATBLIX B pa3Butue 7-d3, Un-
opMaLMOHHO-TEXHUYECKOrO crnpaBoyHuKa [1]. B cTaHgapre npuseaeHbl peKOMeHAAUUMN NO NPaKTUYEeCKOMY
NMPUMEHEHUIO U BO3MOXHOCTU Ucnonb3oBaHua HOT nosbilweHun aHepreTudeckoin ahEeKTMBHOCTU Npu Npo-
M3BOACTBE CTEKMa pasfMYHOro Ha3Ha4YeHWs, OCHOBAHHLIE, B AONOMHEHUE K CnpaBovHUKY [1], HA NONOXEHUAX
cnpaBoYHbIX AoKyMeHTOB EC [2] u UcnonHutenbHOro peweHun Esponerickon komuccum [3].

B HacrosiLem cranpapre 06bLEeKTOM CTaHAapTusauun ABNAIOTCA HaunydllmMe AOCTYMHbIE TEXHOMOMMM,
npeaMeToM CTaHAAPTU3aLMK SBMSIETCA NPOU3BOACTBO CTEKNA, aCNEKTOM CTaHAapTU3aLum ABNSIOTCS acNeKTbl
NOBLILLEHUA HEPreTUYECcKon apheKTUBHOCTU NPU NPOU3BOACTBE CTEKna.
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HAUMOHANBbHBIN CTAHAAPT POCCUUCKON GEQLEPALMUM

HAUNYYLIKME AOCTYMNHbIE TEXHOJNOIMMN

NMpousBoacTBO CTEKNA.
AcnekTbl NOBbIWEHUsA 3HepreTuyeckon 3(pPeKTUBHOCTU

Best available techniques. Production of glass. Aspects for improving energy efficiency

Dara BBepeHuna — 2017—12—01

1 O6nactb NnpUMeHeHus

Hacrosiuumii ctaHgapT ycTaHaBNMBaET NpakTUYECKUE PeKOMEeHAAUMN NO NPUMEHEHNIO HAUNYYLLIMX [0-
CTyNHbIX TexHonoruin (HAT) NoBbILLEHUS SHEPrETUYECKON 3PPEKTUBHOCTU NPU NPOU3BOACTBE CTEKNA, YCTa-
HOBMNEHHbIX B UHPOPMALIMOHHO-TEXHMYECKOM CripaBoyHuKe [1] n eBponenckux AokymeHTax [2]—[4], anantu-
POBAHHBIX K POCCUINCKUM YCROBUSIM.

Hacrosawmii ctTangapT pacnpocTpaHsSeTcsl Ha NPOEKTMPOBaHME HOBbIX NPEANPUSATUIA N0 NPOU3BOACTBY
CTekna, Ha PEKOHCTPYKLMIO (MOAEPHU3ALIMIO) AEWCTBYIOLLUX NPEANPUATUIA, NPOBEAEHUE NPOLEAYPLI OLIEHKK
BO3JENCTBMA HA OKPYXAIOLLYIO Cpeay W rocyaapCTBEHHOW 3KCMepTU3bl COOTBETCTBYIOLLEN JOKYMEHTALMN.

Tpe6GoBaHus, yCTAHOBNEHHbIE HACTOSALLMM CTaHAAPTOM, NpeAHa3sHayYeHbl AnsA 40OpPOBONbLHOTO Npume-
HEHUS B HOPMaTUBHO-NPaBOBON, HOPMAaTUBHOW, TEXHUYECKOW M NPOEKTHO-KOHCTPYKTOPCKON AOKYMEHTauuu, a
TaKkkKe B Hay4HO-TEXHUYECKOW, YU4eOHOW U CNPaBOYHOW NUTepaType NPUMEHUTENBLHO K NpoLeccaMm nNpou3ssoa-
cTBa cTekna, obecneynBas Npu 9TOM COXPAHEHWUE U 3aLLUTY OKPY>KAIOLLEH Cpeabl, 3A0POBbS U XU3HU NIOAEH.

2 HopmatuBHbIE CChISIKU

B HacTosiLLem CTaHAapTe UCMoNb30BaHbl HOPMATUBHBLIE CCbIMTKU Ha CrieayloLue CTaHaapTbi:

FOCT P NCO 9000 Cucrembl meHeaXXMeHTA kavyecTBa. OCHOBHbIE MNOMNOXEHUS U CNOBapPb

FOCT P NCO 14050 MeHemxMeHT oKpyxatoLen cpeabl. Cnosapb

FOCT P NCO 50001 CucTeMbl 3HEPreTUYECKOro MeHeaimenTa. TpeGoBaHuA U PyKOBOACTBO MO NPU-
MEHEHUIO

FOCT P 50831 YcraHOBKM KoOTenbHble. TennomexaHudeckoe obopyaoBaHue. OOLue TexHU4ecKue
TpeboBaHua

FOCT P 51387 3HeprocbepexeHue. HopMmaTtueHo-meToguyeckoe obecneyeHue. OCHOBHbIE NONOXEHUSI

FOCT P 52104 PecypcoctepexxeHue. TepMUHbl U onpeaeneHus

FOCT P 54097 PecypcoctepexxeHue. Haunyylume AoCTynHble TexHonormu. Metoaonorua uaeHtudum-
Kauum

FOCT P 54195 PecypcocGepexenue. NpombILLNEeHHOE NPOU3BOACTBO. PykoBOACTBO NO ONpeaeneHuio
nokasarenemn (MHAUKaATOPOB) SHEProaPHEKTUBHOCTU

FOCT P 54196 PecypcocbepexeHnue. MpoMbiLLneHHOe Npon3BoaCcTBO. PykoBOACTBO No uaeHTuduka-
LM acnekToB 9HeproadpdeKTUBHOCTH

FOCT P 54197 PecypcocOepexenue. MNpombiLLneHHoe npou3BoACTBO. PykoBOACTBO MO NiaHUpoBa-
HUIO nokasatenen (MHAMKaTopoB) SHepProaPheKTMBHOCTH

FOCT P 54198 Pecypcoctepexenue. [NpombILLNEHHOe Npou3BOACTBO. PYKOBOACTBO NO NPUMEHEHUI0
HaUNy4LWnx JOCTYNHbLIX TEXHOMOrMI AN NOBbILLEHUS 3HEProahPeKTUBHOCTH

Mpumeyanune —pnNONb30BaHMM HACTOSILLMM CTaHAAPTOM LienecoobpasHo NPOBEPUTE AEHCTBUE CCbINOUHBIX
CTaH[apToB B MH(OPMaLMOHHOM cucTeMe o6LLero Nomnb3oBaHUs — Ha oguLmMansHoM caiiTe defeparnbHoro areHTcTBa no
TEXHU4ECKOMY PerynimpoBaHnio U METPOrNorun B ceTh MIHTEpHET nu No exerogHoMy MHOpMaLMOHHOMY yKkasaTernio «Ha-

N3paHune opuumanbHoe
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LMOHanbHbIe CTaHgapThi», KOTOpbIN OMyGnMKoBaH No COCTOSHUIO Ha 1 AHBaPS TEKYLLETo roga, 1 No BuINYCKaM eXeMecsay-
HOro MHPOPMaLMOHHOTO YKkasaTens «HaluoHanbHble cTaHAapThi» Ha TeKyLWuii roa. Ecriv 3aMmeHeH CCbINOYHbINA cTaHaapT,
Ha KOTOPbIN faHa HeAaTUpoBaHHas CChIfKa, TO PEKOMEHLYETCA MCMONMb30BAaTL AECTBYIOLLYIO BEPCUIO 3TOr0 cTaHaapTa
C YYETOM BCEX BHECEHHBIX B JaHHYI0 BEPCUIO U3MEHEH WA, ECN 3aMeHeH CChINMOYHLIA CTaHAapT, Ha KOTOpLIi AaHa aaTu-
poBaHHas cCbifika, TO PEKOMEHAYETCS UCTONb30BaTh BEPCUIO 3TOMO CTaHAapTa C yKasaHHbIM Bbille roaoM yTBepXaeHUs!
(MpuHSTURA). ECcnn nocre yTBepXAeHUs HAaCTOSLLEro cTaHAapTa B CChINOYHbIA CTaHLapT, Ha KOTOpLIA AaHa AaTupoBaHHas
cChifKa, BHECEHO U3MEHeHue, 3aTparusatoLLiee rorioxeHne, Ha KOTopoe AaHa CChiNka, TO 3TO NOSIOKEHNe peKoMeHayeTcs
NpUMeHsTb Ge3 yueTa JaHHOTO U3MEHeHWs1. ECIu cChINOYHbIN cTaHAapT oTMeHeH 6e3 3aMeHbl, TO NOMoXeHUe, B KOTOPOM
AaHa cchirfika Ha Hero, PeKOMEHZYETCSA NMPUMEHSTE B YacTy, He 3aTparuBatoLyeil aTy CebirKy.

3 TepMuHbI 1 onpeaeneHus

B HacTosiLLem cTangapte npumeHeHbl TepmuHbl no FTOCT P MCO 9000, FOCT P UCO 14050, FTOCT P 50831,
FOCT P 51387, TOCT P 52104, a Taike cneayiowme TEPMUHbI C COOTBETCTBYIOLLMMU ONpeaeneHnAMM:
3.1

Haunyvwaa AoCTynHaa TeXHONorus: TexHoONornus NPou3BsoAcTBa NPoAyKLMKU (TOBAPOB), BLIMONHEHUA
paboT, okasaHusa ycnyr, onpeaensemMas Ha OCHOBE COBPEMEHHbIX JOCTMKEHUN HAYKU U TEXHUKW W Hau-
NyYLLEro CoYeTaHus KPUTEPUEBR JOCTUXKEHUST Lienen OXpaHbl OKpYXKalowen cpeabl Npu yCROBUM HanNU4us
TEXHUYECKOW BO3MOXHOCTU €€ NPUMEHEHUS.

[®enepanbHbIii 3akoH «OB OxpaHe OKpyatoLen cpeabl», cTaTbs 1]

MpumedaHus

1 K «Hauny4qwmm JocTynHbIM TEXHOMOMUAM» OTHOCAT: TEXHONOrMYECKUe NPOLECChl, METOALI, NOPAAOK OpraHuaa-
LMK NPpOM3BOACTBA NPOAYKLMW U SHEPTUW, BBINOMHEHWUSA paGoT UNK okasaHWUsA YCNyr, BKIOYasA CUCTEMBbI 9KONOrM4eCcKoro
1 SHEPreTUHECKOro MeHeXXMEHTa, a TakKe NPOEKTUPOBAaHUS, CTPOUTENLCTBA U IKCNNYyaTaLMKn CoopyXeHui n obopyao-
BaHus, obecnevmBatoLne yMeHbLUEHWE U (UNTM) NpeaoTBpaLleHne NOCTYNNEHUS 3arpA3HAIOLMX BELWECTB B OKpyXalo-
LLyto cpefy, o6pasoBaHnsa OTXOAOB NPOU3BOACTBA NO CPABHEHUIO C NPUMEHAEMBIMU U ABNAIOLWMEcA Hanbonee addek-
TUBHBIMK ANs obecneyeHss HOPMaTUBOB KavecTBa OKpyXKatoLlei cpeabl, HOPMaTMBOB AONYCTUMOrO BO3AENCTBUSA Ha
OKpYXatoLLlyto Cpefy NpU YCroBU SKOHOMUYECKOI Lienecoobpa3HOCTU N TEXHUYECKOW BO3MOXHOCTU WX NPUMEHEHUS.

2 «Haunyywme» ozHavaloT TexHonornu, Hanbonee apekTUBHBIE ANA NPOU3BOACTBA NPOAYKLUWUKN ¢ obAsaTenb-
HbIM AOCTWXEHNEM yCTaHOBMEHHBIX YPOBHEN COXPaHEHUS U 3aluUThl OKpYXaloLLeld cpefibl, B TOM YKCIe Tak Ha3bliBae-
Mble «3€MneHble TEXHONMOorUM».

3 «[ocTynHble» 03Ha4YaloT TEXHONOMMMK, KOTopble pa3paboTaHbl HACTOMNBKO, YTO OHU MOTYT ObITb NPUMEHEHLI B
COOTBETCTBYIOLEH OTpacnn NPOMBILLMIEHHOCTU NPU YCNoBUWA NOATBEPXAEHUA 3KOHOMUYECKOW, TEXHUYECKOA, 3KOMNo-
MM4ECKOA U colymnanbHoi LienecoobpasHocTu ee BHeagpeHUs. TEpMUH «40CTYNHbIe» NpUMeHuTenbHo K HAT o3Havaer,
YTO TEXHONOMNA MOXeT ObITb BHe|peHa B 9KOHOMUYECKN U TEXHUYECKN peanusyeMblX A4S NpeanpusiTUSs KOHKPETHOM
oTpacnu NPOMBLILINEHHOCTH YCroBUsIX. B oTAENbHbIX cnyvasx TEpMUH «AOCTYNHAA» MOXET ObITb ONONMHEH TEPMUHOM
«CyLUecTByHOLLan».

4 «TexHonorua» o3HavaeT Kak UCMONb3yeMylo TEXHOMOMIo, Tak U cnoco6, MeToA U NpUeM, KOTOPLIMUA NPOU3BOA-
CTBEHHbI 06beKT, BKNtovas o6opyaoBaHue, CpoeKTUpoBaH, NOCTPOEH, OpraHU30BaH, 3KCNNyaTUpyeTcsl, BEIBOAMTCS U3
aKcnnyaTauun Nepeq ero NMKBMAaLmeii ¢ ytunusaumnein o6e3spexeHHbIX HacTel U yaaneHueMm onacHbIX COCTaBMNSOLLNX.

5 KHAOT mMoryT 6bITb OTHECEHbLI MarooTXOAHbIE N GE30TXOAHBIE KaTEropun TEXHONOMM4YecKoro npolecca, ycTaHoB-
neHHble B FOCT 14.322—83.

6 Mpu BbiGope HOT ocoboe BHUMaHWe crieayeT yaensaTb NONOXEHUSM, NPEeACTaBNAEMbIM B perynspHo obHoBns-
embix [MpasuTtensctBoM Poccuiickoil Pefepauum «epeqHsax KpUTUHECKUX TEXHOMOMNIAY».

[FOCT P 56828.15, craTbs 2.88]

7 HAT ceogATcs B MHPOPMAaLMOHHO-TEXHUHECKNE CNPaBOMHUKMW, KOTOPbIE, KaK SNEMEHT rocyapCTBEHHOro pe-
rynupoBaHUs, ABASIIOTCA MHCTPYMeHTaMn obecrnedeHns 3Kkonormyeckoit 6€3onacHOCTM NPOM3BOACTB U 3rieMEeHTaMu
TEXHWUYECKOro perynupoBaHus.

3.2

3HepreTuyeckas 3(p@PeKTUBHOCTbL; SHEProdIPEKTUBHOCTL: XapaKTEepUCTMKa, OTPaXKaIoOLLAs OTHOLLIE-
HWe nonesHoro addpekra OT UCMONbL30BaHUA TONMMBHO-3HEpreTuyeckux pecypcos (TOP) k 3arparam TOP,
NPOU3BEAEHHbIM B LIENSX NOMNy4YeHus1 Takoro adpdpekra, NPUMEHUTENBHO K NPOAYKLUUW, TEXHOMOTUYECKOMY
NpoLeccy, opUANIECKOMY nuLly, UHAMBUAYaANbHOMY NPeANPUHUMATENIO (XO3ANCTBYIOLEMY CYObEKTY).

MpuMmeyvaHusa
1 OHeproadheKTMBHOCTL BhIpaXaeTcsA nokKas3aTensMu MNoTpebneHns SHEpruM  KOHKPETHBIMU  0bbeKTamy,
U3genuaMn.
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2 OHeproadpheKTUBHOCTL OLieHMBAaETCA:

- 3Ha4eHNAMK kKoabuLmeHToB nonesHoro Aeicteus (KNA) n ncnonsaosanus Tonnuea (KUT) (%),

- UCNOoNb30BaHNEM MeHbLUero Konu4yecrtesa aHEprun aAnd obecneyeHuns Toro xe YPOBHA 3HEpreTu4eckoro obecne-
YeHus 3aaHui.

3 OHepreTuyeckas ahdpeKTUBHOCTb — XapaKTepucTuka, oTpaxatollas oTHOLLEHUe rnonesHoro agpdekra oT 1c-
MONb30BaHUS SHEPreTUMECKUX PECYPCOB K 3aTpaTaM SHepreTUYeckuX pecypcoB, MPOU3BEAEHHBIM B LIENAX MONyYeHUs
Takoro agpekTa, NPUMEHUTENBHO K NPOAYKLIMK, TEXHONOMMYECKOMY NpoLeccy, IopuanveckoMy nuLy, UHAUBUAYaNBHO-
My npeanpuHumMaTento [5]. XapakTepuayeTca yMeHbLUeHneM obbema UCMOoNb3yeMblX TONMUBHO-3HEPreTUYECKUX pe-
CYPCOB NpU COXpaHEeHWM COOTBETCTBYHOLLErO Nnone3Horo addekra oT UX UCNonb3oBaHus, B TOM Ynucrne obbema npous-
BefeHHON NpojyKLMK, BLINOMHEHHbLIX paboT, oKazaHHbIX YCnyr.

[FOCT P 56828.15—2016, ctarba 2.219]

MpuMedvaHne — PeaynbTaT LeneHanpaBneHHOW JesSTENbHOCT N0 SKOHOMUU SHEPTETUYECKUX PECYPCOB Ha
CTaAWsAX XU3HEHHOrO LMKIa NpogyKLMu 1 (Unu) Npy NUKBMAALIMU OTXO0B Ha BCEX 3Tarnax UX TEXHONMOrMYECKOro LMKIa.

4 TexHonorunyeckue npoueccobl U 3Tanbl Npou3BoacTBa n3genum us ctekna

4.1 OCHOBHbI€ TEXHONOMMYECKME nepeaenbl OAMHAKOBLI NPU M3roTOBMEHUU GONbLUMHCTBA BUAOB U3je-
NI U3 CcTekna B NOAO0TPOCNAX (MepedeHb nogoTpacrnen NPMBEAEH B MPUNOXEHUU A) U BKITIOYAIOT:

- 06paboTKy U XpaHEHUE CblPbEBbLIX MATEPUANOB;

- MPUrOTOBMNEHUE M3 HUX LUMXTbI (CMECU C onpeAerneHHbIM COOTHOLLEHUEM CbIPbEBbLIX MAaTepuarnoB);

- BICOKOTEMMNEPATYPHYIO BAPKY LUMXTbI U MONyYEHUE PACNaBneHHON CTEKITOMACChI;

- hopMOBaHUNE U3OENUN;

- OTXKUT U3genui.

4.2 B 3aBMCMMOCTU OT BMAA NPOAYKLMU B CTAHAAPTHYIO TEXHOMOIMYECKYIO0 CXEMY MOTYT ObITb BHECEHDI
cTagumn ropsiyeit U XonoaHoOW XMMUYECKOW UITM MEXAHUYECKON 06paboTKM, yNPOYHEHUS, OKPALLMBAHUSA U T. M.

4.3 O6wasn TexHonoruss NPoM3BOACTBA CTEKNAa U TUNOBbIE TEXHONOINMYECKME CXEMbl NPOU3BOACTBA OC-
HOBHbIX BUAOB U3AENUI yCTaHOBNEHLI B nogpasaenax 2.2—2.6 [1].

4.4 TexHONOrMYeCKUit NPOLIECC NPOU3BOACTBA U3AENNIt U3 CTeKNa COCTOUT U3 HECKOMbKUX 3Tanos.

4.4.1 Ha nepBom 3Tane npouCXoauT NMOAroTOBKA CbipbeBbIX MaTepuanos (apobnexue, cywka, npoceu-
BaHKe). B 3aBUCUMOCTM OT HA3HAYEHUA CTEKNA CbiPbe ANS €r0 U3rOTOBEHNA COAEPHMUT PasNUYHbIE OKCUAbI
U MuHepansl. KpemHe3eM, SBRSAOLWMUACS OCHOBHOW COCTaBHOW 4acTbi0 HEOPraHWYECKOro CTekna, BXoauT B
LUMXTY B BUAE KBAPLIEBOrO Necka (pexxe — B BuAE MONOTOro Keapua).

4.4.2 3arem CbipbeBble MaTepuanbl UCNONL3YIOT ANA NPUTOTOBNEHUA LWNXTbI (403UPYIOT U CMELLMBAIOT
KOMMOHEHTbI B COOTBETCTBUMU C TpeOOBaHUAMU K COCTaBY U CBOIMCTBAM KOHEYHON NpoayKuuun). Ans Bapku Bbl-
COKOKa4yeCTBEHHbIX MPO3payHbIX CTEKOM NECOK OYULLAIOT PU3UKO-XMMUYECKUMU cnocobGamu. B coCcTas LUMXTLI
BBOAST TaKXKe COeaMHEHUSA kanbuusi, bopa, pocdopa, anioMUHUSA, a TaKKe BCMOMOraTenbHble Matepuanbl —
OCBETNUTENM, 0BecuBeunBaTeny, rMyLnTENn, KPacMTeNu U BOCCTAaHOBUTENN.

4.5 Tpouecc cTeknoBapeHus, CBA3aHHbIN C NOlyYeHnemM OAHOPOAHOrO pacnnaea, yCnoBHO pa3aensior
Ha HEeCKONbKO NoaaTanoB: obpa3oBaHMe CUNMKATOB, CTEKNO0Opa3oBaHue, OCBETNEHUE, TOMOreHN3auuIo U oOx-
naxaexue.

4.5.1 Ha nepsom nogaTane npoucxoauT NnaBrneHne KOMMNOHEHTOB, oOpa3syetcsa »uakasa dasa, coaep-
XKallaa CUIMKaTbl U MTPOMEXYTOYHbIE COeaMHEeHns. ITOT atan 3aeepLuaerca npu 1100 °C—1200 °C.

4.5.2 Ha nogartane creknoobpasoBaHusa npu 1200 °C—1250 °C pacTBOPAIOTCA OCTaATKW LWNXTbI, NPO-
UCXOAMT B3aMMHOE pacTBOPEHME CUNUKATOB, yaansercs neHa u o6pasyercs ogHopoaHas CTeknomacca, Ha-
CbILLIEHHAas razoBbIMU BKITIOYEHUSIMU.

4.5.3 Ha nogarane ocsetnenua (1500 °C — 1600 °C, 4nMTenNbHOCTb — A0 HECKONbKNX CYTOK) MPONCXO-
OWUT yaaneHue u3 pacnnasa razoBbix ny3bipeit. O4HOBPEMEHHO C 0CBETNIEHMEM MPOUCXOAUT FOMOreHu3auus.

4.5.4 Ha noastane oxnaxaeHusa npoBoAsAT NOATOTOBKY CTEKNOMACChl K (POPMOBaHKIO, ANA Yero paBHo-
MEPHO CHUXAKT TemnepaTypy Ha 400 °C—500 °C u gocturator HeobxoauMOon BA3KOCTU CTEKNOMACCHI.

4.5.5 dopmoBaHMe uU3genuii M3 CTEKNOMacChl Npu NPOU3BOACTBE COPTOBOrO M TAPHOrO CTeKna ocCy-
LLECTBMAIT pa3nuyHbIMM METOJaMU — MPEeCCOBaHWEM, NPECC-BblAYBAHUEM, BblAYBAaHUEM W OPYITUMU C UC-
Nonb30BaHUEM CreLmanbHbIX CTEKNOMOPMYIOLLMX MALLWH.
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4.6 BbiGop meToaa CTeknoBapeHus onpeaenseTcs 3KOHOMUYECKMMU U TEXHONOMMYeCcKuMmn chakropamu,
OCHOBHbI€ U3 KOTOpbIX crieqyioLue: Tpebyemas npom3BoAUTENLHOCTL, COCTaB CTEKNA, CBSI3aHHbIE KanuTarb-
Hbl€ U TEKYLLME 3aTpaThbl B TEYEHUE NPOAOIDKUTENBHOCTU KAMMAHWUK NEYN, B T. Y. LIEHbI Ha TOMSUBO, CYLLIECTBY-
owan uHdpacTpyktypa. Mpu 3TOM TEXHONOTMUYECKME U IKOHOMUYECKUE TpebOBaHMA ABMSAIOTCA ONPEAEnsio-
LMK,

4.7 BaxHasi yacTb TEKYLLUX PaCX0/I0B — 3HepronorpebneHue, noaTomy o6bI4HO BbIOUpAIOT Haubonee
3HEProaHPEKTUBHYIO BO3MOXKHYIO KOHCTPYKLMIO.

4.8 3nemeHTbl TEXHONOMMYECKOro npoLiecca Npou3BOACTBA CTEKNa U 060pyaoBaHUe NpeacTaBneHbl B
npunoxxexum b.

5 O6bwme TpeboBaHUA K NPUMEHEHMIO HaUIy4lWnxX AOCTYNHbIX TEXHONOIrMN
B NPOU3BOACTBE CTeKna

5.1 Mpu BHeapenun HAOT B NpOU3BOACTBO CTEKNA PA3NUYHOIO Ha3HAYEHUSA HEOOX0AUMO:

- o6ecneunTb KOMNMEKCHbIN NOAX0A K MPEeAOTBPALLEHUIO U/MNU MUHUMU3ALUN TEXHOTEHHOTO BO3AEN-
cTBUSA, 6asupylowmincsa Ha conoctaBneHun ahEeKTUBHOCTU MEPONPUSATUI NO OXPaHe OKpyXalowen cpeabl ¢
3aTparamu, KOTOpbl€ AOIKEH MPU 3TOM HECTU XO3SINCTBYIOLLMI CYOBLEKT ANA NPeaoTBPALLEHUA W/UAN MUHK-
MKU3aLMM OKa3blIBAEMOTO NPU NPOU3BOACTBE CTEKIA TEXHOTEHHOIO BO3/€MCTBUA B OObIYHBIX YCIOBUSAX X035ii-
CTBOBAHMUS;

- 0becnevnTb KOMMNEKCHYIO 3aLUMTY OKpYXKaloLLei cpeabl, C TeM YToObI pelueHne oaHoN NpobnemMbl He
€03aaBano Apyryio W HE HapyLLano yCTaHOBIEHHbIX HOPMAaTMBOB KA4€CTBA OKPYXaloLWwen cpefibl Ha KOHKPET-
HbIX TEPPUTOPUSIX.

5.2 HOT noBblweHUs aHeprodapdEKTMBHOCTU NPU NPOU3BOACTBE CTEKNA XapakTepusyloTca psaom oc-
HOBHbIX MAapPaMeTPOB, BKIOYAS:

- NOTPEONeHne TENNOBON W ANEKTPUYECKON SHEPTMU HA €AUHULY NMPOU3BOAUMOI NPOAYKLUK;

- NOTPEONEeHne Cbipbsa HA €AVHULY NPOU3BOAMMON NPOAYKLMM;

- TEXHONOIMYeCckne HOpMaTuBLI (XapakTepUCTUKN BbIBPOCOB, COPOCOB U OTXOAO0B), KOTOPLIE MOTYT ObITh
obecneyeHbl npu npumerennn HAT B pacyeTe Ha eauHULY NPOU3BOAUMON NPOAYKLIMM;

- 0co6eHHOCTM npuMeHeHua HAT B pasnuyHbIX KNUMAaTUHECKUX, reorpacpuIecKnx U UHbIX YCNOBUSIX.

6 Haunyuwne focTynHble TEXHONOrUU NOBbIWEeHUA 3HeProdachPeKTMBHOCTHU
npy NPou3BOACTBE CTEKNa

6.1 MNpou3BoACTBO CTEKNA ABNAETCA 3HEPTOEMKMM MPOLECCOM, NO3TOMY MCTOMHUK 9HEPruu, METOAbI
Harpesa 1 yTUnu3auum TENNOTbl ABNAIOTCA ONpeaensoWmMMn Ana pa3paboTkn KOHCTPYKLMK NEYM, AOCTUXKE-
HWS 9KOHOMUYECKON 3PPEKTUBHOCTU NpoLecca NpomM3BOACTBa CTEKNA.

6.2 B npouecce CTEKNOBapeHusi, KOTOPOMY CneayeT yAensATe OCHOBHOE BHUMAHMWE, pacxoayerca ot
60 % [0 80 % BCeit aHeprun, NOTPeONAEMoii Npu NPOM3BOACTBE CTEKNA B PA3NUYHbIX NOAOTPACHAX, 0COOEH-
HOCTW KOTOPbIX NPEeACTaBMEHbI B MPUMNOXEHUN A.

6.3 YapenbHOe sHepronoTpebneHne 3aBMCUT OT XapaKTePUCTUK neyn (B YAaCTHOCTH, €€ TUNa u pasmepa).

6.3.1 B 6onbLUMHCTBE NOAOTPACHEN CTEKONbHOM NPOMbILUIIEHHOCTU UCMONb3YIOTCA GONbLUME NeYn He-
NPEPLIBHOTO AENCTBUSA, OObIYHBIE CPOKM SKCMyaTaLun KOTOPbIX COCTaBNAT 5—12 neT, a B HEKOTOPLIX Crly-
yaax — go 20 ner. SHepronoTpebrneHne neun pacTter No MEPE YBENUYEHUA CPOKa ee aKcnnyaraumu. Teope-
TUYECKNIT MUHUMYM YAENbLHOTO NOTPEONeHns SHEPrUM Ha CTEKNOBapEHUe COCTaBnsAeT 2,74 Fk/T; peanbHO
AOCTUTHYTbI€ MMHUMAnNbHbIE 3HAYEHUA 3TOro nokasarensa 6nuaku Kk 5 MDK/T cBapeHHON CTeKknoMacchl B Ha-
yane UcnonbL30BaHUA NeYn.

6.3.2 lMpu npou3BOACTBE CTEKNa SHeprusa Takke noTpebnserca BbipaboTOYHLIMU YACTAMU NeYeli B Npo-
ueccax POPMOBKM, OTXKUra U CUCTEMAMKN OTONMEHUS NPeanpPUATUIA.

6.3.3 CnepyeT OTMETUTb, YTO YAENbHbIN PACX0A SHEPTUU B 3HAYUTENLHOW CTEMNEHU 3aBUCUT OT pasmepa
neuu:

- NeYN NPOU3BOAUTENLHOCTLIO Gonee yem 800 T/cyT TpeOyioT HAa TOHHY CBApPEHHOI CTEKNOMAacchl Ha
10 %—12 % MeHbLLe SHEePrun No CPaBHEHMIO C NeYaMu NMPOU3BOAUTENBHOCTLIO Okono 500 T/CyT.

6.3.4 CtapeHue neyn NpPUBOAUT K YBENUYEHUIO NoTpebneHus aHeprum B cpegHeM Ha 1,5 %—2,0 % B
rog.

4
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6.3.5 lMpu creknosapeHun creknotapsl norpednsaertca 6onee 75 % 3Heprum (ans npoussoacTea ¢na-
KOHOB NOTpebneHue sHepruu Npu cteknosapeHun cocrasnsaeT 50 %). OcTanbHaa dHEPrus UCNonb3yeTcs B
BbIpabOTOYHOI YacTu neun, npouecce popMoBaHus (CXaTbIli BO34YX U BO3AYX ANs oxnaxaeHus dopm), ne-
yax ansa omxura, npoueccax 0bpaboTku Cbipbs U MOATOTOBKW LUMXTbI, OTONMIEHUS NOMELLIEHWI U HA NOKPbITUE
3arpar obuliero Ha3Ha4yeHusl; CTapeHue Nevn NPUBOAUT K YBENUYEHUIO NOTPebneHns sHeprum B cpeaHeM Ha
1,5 %—3 % B roa. 3HauuTENBLHOE BNUSAHME HA dHEPronoTpetneHne neun okasbiBaeT NPOLIEHT cTeknobos, uc-
Nonb3yemoro B COCTaBe LUMUXThI.

6.3.6 B Poccuiickoii Peaepauum CTEKNOBapeHHbIE NeYn ANa NPOM3BOACTBA NMUCTOBOrO cTekna pabora-
10T Ha NPUMPOAHOM rase. Ecnu TexHonormyeckue rasbl NpOU3BOAATCA HA CAMUX CTEKONbHLIX NPEANPUATUSIX, TO
3T0 BNEeYeT 3a cobon JONONHUTENbHbIE MOTPEBHOCTU B S3HEPTUN.

6.3.7 AHanu3 aHepronoTpedbneHus B NpOU3BOACTBE COPTOBOrO CTEkNa 3aTpyAHEH U3-3a pasHoobpa3us
NpPeanpuATUN, NPUMEHAEMbIX NMPOLECCOB, UX MOLLHOCTM, @ Takke LUMPOKOro cnekrpa BUAOB BbIlyCKaeMoun
nNpoAyKUMN.

6.3.8 HekoTopble npoLecchl, HaNnpumep NPOU3BOACTBO CBUHLIOBOTO XpycTarsisi, OCYLLUECTBMSIOTCA B Ha-
MHOr0 MEHbLUMX MacLITabax u Aaxe C NPUMEHEHNEM FOPLLKOBbIX NEYeil.

6.3.9 Cpok cny>xObl neyen Ans Npou3BOACTBA CUMIMKATA HATPUSA PACTBOPUMOTO 3HAYUTENBHO MEHbLLE,
YeM B MPOU3BOACTBAX CTEKNOTApbl U NIMCTOBOrO CTEKNA, OH HE npeBblwaeT 6—7 neTr us-3a 60mnbLIOro Co-
AepXaHusa B COCTaBe LUMXTbl kapOoHaTa HaTpus, NeTy4Yne KOMMOHEHTbI KOTOPOro NPUBOAAT K MHTEHCUBHOMY
pa3pyLUEeHMIO OTHEYNOPOB CTEKIOBAPEHHOM MEYM.

6.4 3HauuTenbHOe KONUYECTBO IHEPrMU NOTPEONAETCA BEHTUNATOPAMM AN NOAAYU BO3AyXa ANs rope-
HUSA W OXMaXkKaaloLLero Bo3ayxa.

6.5 CokpaweHue aHepronoTpebneHus u BbIBpOCOB BpeHbIX (3arpssHsIOLLIMX) BELLECTB B arMocdepy
[OCTUraeTcs NOCPEACTBOM MPUHATUSA MEp, HaNpPaBleHHbIX HA NOBbILLEHWE SHEProddPPEKTUBHOCTU NPOU3BOA-
CTBA, & TAKKE HA YMEHBbLLEHUE MACChl M3ENUIA, B YACTHOCTU U3 TAPHOTO CTEKmna. 3T0 MOXET ObiTh 0becneye-
HO 3a CYET ONTUMANbHOIO NPOEKTUPOBaHKSA, a Takke NyTeM ONTUMM3aumMK npouecca hopMOBKU M 0O6paboTkK
nNpoayKuMu nocne npouecca hopMoBaHUS.

6.6 lMpu cTeknoBapeHUn NUCTOBOIO crekna notpebnserca Gonee 80 % sHepruu; Ha chopMmoBaHue U
OTXKMI pacxogyeTcs okono 5 % notpebnaemon aHeprun. OcranbHasa 3Heprua UCNonb3yeTcs B npoueccax oo-
paboTKW Cbipbsa U MOATOTOBKM LUMXTbI, AN OCBELLEHUS, OTONNEHUA NPeaNnpUATUIA, a Takke ans obecneveHus
paboTbl Pa3NMYHOTo aNeKTpoobopyaAOBaHUA.

6.7 KHAT noeblweHna sHeproadpeKTUBHOCTU NPU NPOM3BOACTBE CTEKNAa OTHOCATCA:

- HOT 2 — aBTOMaTU4eckoe perynvpoBaHne napameTpos creknosapenus [1];

- HOT 3 — pekynepauusi Tenna oTXoAALWMX ra3os npouecca creknosapenus [1];

- HOT 4 — ucnonb3oBaHue creknobos [1];

- HOT 7 — onTumu3saums pexxuMOoB rOpeHUst B COOTBETCTBUU C aonen ctekno6os B wmuxre (Ao 50 %) [1];

- HOT 8 — npuMeHeHne CEKLMOHHBIX CTEKNOOopMYyOLWMX MaLmnH (cnocobel Blow-Blow, NNPB) [1].

6.7.1 B cnpaBouHuke [1] npuBeaeHO aeTtanbHoOe onucaHue kaxaon usz HAOT. Hanpumep, oTHocuTEnb-
HO «HOT 4 — ucnonb3oBaHue cTeknobosy yctaHoBNeHo, uto HAT 3akniovaeTca B yBenMUEHMU KONMYECTBA
MCMOMb30BaHUA CTEKNOOOs (Kak CTOPOHHEro, Tak U COGCTBEHHOr0) B NPOM3BOACTBEHHOM MpOLIECCE MyTEM
ero fo6aBneHuns B LUMXTY B COOTBETCTBUM C TEXHONOTMYECKUMU BO3MOXXHOCTAMU U peuenTypoii. [lobasneHue
CTeKkno60os B LUMXTY NO3BOMNSIET CHU3UTbL SHepronoTpedbnexHue (npu aotasnednm 12 % creknob6os BO3MOXHO
CHUXeHMne aHepronoTpebnenus Ha 0,2 [k/T cBapeHHol cTeknomaccel). HAT He pacnpocTpaHseTca Ha npo-
U3BOJCTBO CTEKMOBOMOKHA M UMEET OrPaHUYEHHOE NPUMEHEHME B NPOM3BOACTBE COPTOBOrO CTEKma.

6.7.2 OnTUMM3aLUsi TEXHOMOTMYECKOro NpoLecca NoCpeacTBOM KOHTpOsA paboynx napameTpoB npu-
MEHUMa Ha JENCTBYIOLLUMX, PEKOHCTPYUPYEMBIX U HOBBIX MPEANPUATUAX.

6.7.3 PerynsipHoe TexHW4eckoe o0CnyXMBaHWE NNaBUbHON NeYM NPUMEHUMMO Ha AEWCTBYIOLLUX, pe-
KOHCTPYUPYEMbIX U HOBbIX NPEANPUSATUAX.

6.7.4 OnTUMMU3aLMUS KOHCTPYKLUW MeYn U BbIBOP TEXHONMOrUM NNABKM NMPUMEHUMbI HAQ PEKOHCTpyUpye-
MbIX ¥ HOBbIX MPEANPUATUSX.

6.7.5 cnonb3oBaHne TEXHUYECKUX CPEACTB YNpaBneHns NPoueccoM ropeHusi NPUMEHUMO ANs NeYei ¢
MCNOMbL30BaHUEM FOPEeHMS TONNMBA B KUCIIOPOAE, a TAaKKe UCMONb30BAHNA TOPEHNUS TOMNNUBA B BO3AyXe.

6.7.6 TOBbLILLEHUS YPOBHS UCMONbL30BAHKUA CTEKNO60SA 4OCTUIAIOT TaM, A€ 3TO JOCTYMHO, 3KOHOMUYECKU
U TEXHUYECKM LieriecoobpasHo. He pekoMeHAYeTCst NPUMEHATb CTeKNoOoii B NPOU3BOACTBE CTEKIIOBONOKHA.

6.7.7 Wcnonb3oBaHne KoTna-ytunu3aropa u3bbITOMHOW TENNOThl ANS pekynepauuu SHeprum, rae aro
TEXHUYECKU U SKOHOMUYECKU OCYLLECTBMMO, NPUMEHUMO ANS NeYen C UCMONb30BAHMEM FOPEHUS TONNUBA
B KMCNOpOAE, a TakkKe UCNoNb3oBaHWA rOpeHUst Tonnuea B Bo3gyxe. NPUMEHUMMOCTb M 9KOHOMMYECKAn ag-
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heKTMBHOCTE Noaxoaa onpeaensieTca obuien ocTuraemon ahheKTMBHOCTBIO, B TOM YUCHIE NOCPEACTBOM
3(pheKTUBHOrO UCMOMb30BaHMA 0BpasyloLlerocs napa.

6.7.8 Wcnonb3osaHne nogorpesa LUMXTbl U CTEKNOOOSA, A€ 9TO TEXHUYECKU U SKOHOMMUYECKM OCylle-
CTBMMO, NPUMEHUMO AN MeYen C NCNONb30BaHUEM FOPEHUA TONNMBA B KUCIIOPOAE, a TaKKe C UCMOMb30Ba-
HWEeM ropeHust TONNK1Ba B BO3Ayxe, OAHAKO NPUMEHEHUE 0ObIMHO OrPaHUYMBAETCA COCTaBOM LUUXTLI C Gonee
yeM 50 % creknobos.

6.8 B cnpaBo4vHuke [1] K NepCNEKTUBHBIM TEXHONOMMAM OTHOCAT NPUMEHEHUE CUCTEM SHEPreTUYECKOro
MeHeakmeHTa B cootBetctBun ¢ FTOCT P MCO 50001.

6.8.1 B oGuwem cnyyae B COCTaB CUCTEM SHEPreTUHECKOrO MeHemkmeHTa (COHM) BxoasT crneaytolme
B3aMMOCBS3aHHbIE SNEMEHTI:

- 9HepreTnvyeckas nosinTuka,

- nnaHvposaHue (uenu, sagadu, Meponpudarus), nporpamma COHM;

- BHeApeHne U PYHKUMOHUPOBAHUE, yNpaBneHue onepaumsamu;

- B3aumoaencTeme u obmeH nHdopmaumen;

- MOTHUBaLUA NepcoHana;

- MOArOTOBKA M 00y4yeHMe nepcoHana;

- BHYTpeHHui ayaut COHM,;

- aHanu3 u oueHka COHM pyKoBOACTBOM OpraHu3auun.

6.8.2 [encreeHHocTb COHM obecneunBaercs nyteM paspaboTku, BHeAPEHUs n cobniogeHnst OCHOBHbIX
npoueayp, T. €. cnocoBoB (B TOM YMCNE AOKYMEHTUPOBAHHBIX) OCYLLECTBNEHUA ASNCTBUA UNKU Npouecca.

6.9 lMpumeHeHWe Haunyywmx AOCTYMHbLIX TEXHONOMMIA ANA NOBbIWEHNA 3HEProddEKTUBHOCTH NPO-
MbILLUSIEHHOTO NPOU3BOACTBA, B TOM YucCne crekna, ycraHosneHo 8 FOCT P 54198.

6.10 PykoBoaCTBO N0 onpeaeneHuto nokasarenei (MHANMKaTopos) SHEPro3apdreKTUBHOCTU YCTAHOBNEHO
B FOCT P 54195.

6.11 PykoBoACTBO N0 naeHTudunkaLmm acnekros aHeproachdekTuBHOCTH yctaHosneHo B FOCT P 54196.

6.12 PykoBoACTBO NO NnaHMpOBAaHMIO Noka3arenen (MHAMKaTopoBs) 3HeproadhPeKTMBHOCTU yCTaHOBIE-
Ho B TOCT P 54197.

6.13 Wcnonb3oBaHWe B XO3AMCTBEHHOW AEATENbHOCTU HAUMOHANbHBLIX CTaHAApToB No 6.9—6.12
obecneunBaeT AOCTOBEPHOCTb AaHHLIX NPU y4YeTe SHepronoTpebneHust U BNusIET B LENOM HA MOBbLILLEHWE
3KOHOMMYECKOW 3PPEKTUBHOCTU NPUMEHEHNA HAUNYYLLIMX AOCTYNHLIX TEXHOMOTUIA B CTEKONIbHOW NPOMBbILL-
NEeHHOCTH.

7 ObecneueHue 3KONorMuecKkon 6e3onacHoOCTU NpU NPOM3BOACTBE CTeKNa

7.1 OCHOBHblE (pakTOPbI BO3AENCTBUA HA OKPY>KAIOLLYIO Cpeay CBA3aHbl C Npoueccammn CTEKNTOBapPEeHUs
U MOArOTOBKU LUMXThI (MPENMYLLECTBEHHO BbIOPOCH!I OTXOAALUMX ra3os), a Takke PopMoBaHUs U 06paboTku
nsaenun (o6pasoBaHne OTXOAALMX ra3oB M NPOU3BOACTBEHHbIX CTOYHbLIX BOA) (NYHKT 3.1.2 [1]).

7.2 Tpouecc Npou3BOACTBa CTEKINA CONPOBOXAaeTcs 06pa3oBaHuemM BbIGPOCOB BPEAHLIX BELLECTB (OK-
CVAO0B a30Ta, B3BELLUEHHbIX BELLECTB, MOHOOKCMAA Yrnepoaa) B atmocdepy.

7.3 ObpazoBaHue OTX0[0B BECbMA HE3HAYUTENbLHO: OTX0AbI CTekna/cTeknobon 06pa3yloTcs B pedynb-
Tate oTpe3aHus GOKOBOW KPOMKM M Mpu OTOPaKkoBKE MPOAYKLUMK; CTEKNOOON HanpaBnseTCA HaA BTOPUYHOE
MCMNONb30BaHKE.

7.4 BbIOpOChHI 3arpA3HAIOWMX BewecTB B aTMocgdepy

7.4.1 Mpou3BoACTBO CTEKIA OCYLLECTBINAETCS NPU BLICOKOW Temnepartype u Tpebyer 3HaUnTENbLHOrO KO-
NnUYecTBa SHEPruu, YTO NPUBOAUT K 0Opa30BaHUIO NPOAYKTOB CXMIaHUA TONNKUBA, NOCTYNAOLLMX B aTMocdep-
Hblii BO3ayX. BulBpochl OTX0OASLUMX FA30B OT NpoLECcca CTEKNOBAPEHUs COAEPXaT Takke TBEepAble YacTULb
(NbINb), COCTaB KOTOPLIX 3@BUCUT OT COCTaBa CcTekna.

7.4.2 Bbibpochkl, cOnNpoBOXaatoLme stanbl GOPMOBAHMA U NONUPOBAHUSA CTEKNA, 3aBUCAT OT cneundun-
KM pasnuuHbIX TEXHONOMMYECKUX NpoLeccoB. Ha npeccoBbiayBHbLIX CTEKNOMOPMYIOLLMX MaLLMHAX ANA Tap-
HOro crekna obpasyercst OCHOBHasi 4acTb BbIOPOCOB B aTMOCHEpPy B pe3ynbTaTe KOHTAKTa pacnnasfieHHoro
cTekna («kansm CTeKNoMacchl») CO CMa3oyHbIMU BeLecTBaMu. B npouecce npou3soaCTBa NUCTOBOrO CTEKNA,
TapHOro CTekna, NoCyabl U AEKOPaTUBHO-XY10)KECTBEHHbIX CTEKISAIHHLIX U3 ENUii Takke NPOUCXOANUT BLIBPOC B
aTMochepy 3arpssHAILLMX BELLECTB, 00pa3yloLMXCA B MPOLIECCE OTXKUra, NPU KOTOPOM CTEKMSAHHbIE N3Aenus
BblAEpPXMBAIOT Npu Temneparypax 500 °C—550 °C.
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7.4.3 ObpasoBaHue BbIOPOCOB TBEPAbIX YACTUL (NbINK) ABNAIOTCA TUMMYHLIM ANA CTEKONBLHOro NPOU3-
BOACTBA (PAKTOPOM BO3AEHCTBUSA HA OKPY>KaloLLYIO cpeay. Bo Bcex nogoTpacnsix CTEKONbHON NPOMBbILLEHHO-
CTU UCMONb3YIOT U3MENBYEHHbIE, FPaHYINMPOBaHHbLIE UM NOPOLLKOOGPa3HbIe ChipbeBbIE MaTepuansl. Ha Bcex
nNpeanpusiTUSIX OCYLLECTBIISIETCA XpaHEHWE U CMELUMBAHUE CbipbeBbIX Marepuanos. Beibpoc B atmocdepy
NbINU SBMSIETCA NpeACcKasyeMbiM pe3ynbraToM onepauuii o TpaHCNopTUPOBaHUIo, 06paboTke, XpaHeHUo u
CMeLUMBAHUIO KOMMOHEHTOB CbIpbsi. MNbinb, 0O6pa3syloWAnca npu 3TUX onepauusix, bonee KpynHas, yem TBep-
Able YacTuLbl, 00pa3yioLmecs B NpoLIeCce CTEKNOBAPEHNUA U UMEIOLLue pa3mep MeHee 1 MKM.

7.4.4 Kuncny nepBuU4HbIX PEKOMEHAYEMbIX MEP MO NPEAOTBPALLEHMIO U OTPAHNYEHMIO BLIOPOCOB NbINK
B aTMOC(epy U MMHUMU3ALIMKU BO3MOXHBIX MOCINEACTBUI TPAHCNOPTUPOBKU, 0O6PabOTKM, XPAHEHUA U CMELLIU-
BaHUA CbIPbEBLIX MAaTEPUanNoB OTHOCAT:

- pasrpaHuyeHue 30H XPaHEeHUS U NPUTOTOBMEHUS LUMXTbI U APYTUX NPOU3BOACTBEHHbIX 30H;

- UCMOMNb30BaHWE 3aKPbITbIX OYHKEPOB A1 XPAHEHUS LUMXTbI;

- COKpALLEeHUe KONMYECTBA MENKUX YaCTULL B LLMXTE NyTEM YBMNAXXHEHUS BOAOW UMK LLEENOYHbLIMU PACTBO-
pamu nubo nyteM npeaBapuTENbLHOIO CnekaHusi, GPMKETUPOBAHUS UMK YKINAAKU HA MOAJOHDI;

- cobnioaeHne Hagnexawmx npoueayp norpy3ku U pasrpysku;

- TpaHCNOPTUPOBAHWE NAPTUIA CbIPbS K MEYaM Ha 3aKpbITbIX TPaHCNoOpTepax;

- OCyLIEeCTBMEHUE KOHTPONA B 30HAX Mojavyud MarepuarioB B Meyun (Hanpumep, yBrAXHEHUE LUUXTbI;
obecneyeHme cbanaHcMpoBaHHOW paboTbl Neuyn AnNA noaaepXaHusi B Hell cnerka u3bbITOYHOrO AaBneHus
(<10 Ma), 4yTobbl NOBbICUTL 3APEKTUBHOCTb CrOpaHUSA NpU OAHOBPEMEHHOM COKpalLLEeHUM BbIOPOCOB B
aTMocepy 3arpsA3HALLMX BELLECTB);

- YNaBNUBAHMWE MbINU C NOMOLLLIO hUNLTPOB (B paboumx 30HaX pasrpy3ku U TPAHCMOPTUPOBAHUS CbiPbe-
BbIX MATEPWarnoB U LUKXTbl, 3aCbINKK LUMXTbI B CTEKITOBAPEHHYIO NeYb);

- UCMONb30BaHWE 3aKPbITbIX TPAHCMOPTEPOB;

- OrpaXkaeHune 3arpy3oyHbIX kKamep.

7.4.5 OCHOBHbIMW UCTOYHMKaMK BbLIGPOCOB B atMocdepy TBEpAbIX YacTUL, NPU CTEKNOBAPEHUN ABNS-
IOTCSA CMECb NETYYMX KOMMOHEHTOB LUMXTbl U PACMaBMEHHOrO BELLIECTBA C Okcuaamu cepbl, o6pasyiowlas
COEANHEHMWS, KOHAEHCUPYIOLLMECs B OTPabOTaHHbIX MEYHbIX ra3ax, YHOC COAEPXALUUXCA B LUMXTE MENKO-
AMCNEPCHBIX MaTrepuanos U CXMraHWe HeKOTOPbIX BUAOB MCKOnaemoro tonnuea. Poccuickue npeanpuatua
no NPOU3BOACTBY CTEKNa UCMONb3yIOT B KAYECTBE UCTOYHUKA IHEPrUM NPUPOAHbIN ra3, NOSTOMY NOCNeaHUM
haKkTOPOM MOXHO NpeHebpeyb.

7.4.6 OCHOBHbIMUM MpuYMHamMu BbIOPOCOB okcuaos asota (NOy) siBnsioTCA Mx obpasosaHme u3 asora
BO34yXa Npu CXUraHMM TONNMBA, pacnaj a3oTHbIX COeAUHEHUN B LUMXTE U OKMCIIEHME a30Ta, CoAEPKaLLeroca
B Tonnuee. CokpalleHusi BbIBPOCOB OKCUAO0B a30Ta A0OMBAIOTCA NyTeM ONTUMM3aLUK NPoLEecca CTeknoBape-
HUS 1 Npexae BCero CXXMraHusi Tonnuea.

7.4.7 TIpuCyTCTBME OKCM/0B Cepbl (MPEUMYLLECTBEHHO SO,) B OTXOASLMX ra3ax CTEKNOBAPEHHbIX ne-
Yyei onpeaensioT CoAepXKaHMeM COEAMHEHUI Cepbl B TONNUBE (AN NPMPOAHOIO rasa 06bIYHO HEOONbLUMM) K
B Cbipb€BbIX MaTepuanax. B HacTosiLiee BpemA OTCYTCTBYIOT HaAEXHbIE AaHHbIE O BbIOPOCAxX OKCMAOB CEpbI;
No OLIEHKaM CMeuuanucToB, MMEIOLLIMX MHOTONETHUI ONbIT paboThbl B OTpacnu, okcuabl Cepbl HE criefyeT OT-
HOCUTb K MPUOPUTETHBLIM 3arpA3HSAIOLMM BELLecTBaM, NOCTYNAIOLWMM B aTMOC(EpHbIN BO3AyX B pe3ynbrare
npoBeAEeHUs1 NPOLIECCa CTEKNOBapEeHuUs.

7.4.8 3a ucknoyeHneM NpousBoOACTBA CreLuanbHbIX COPTOB CTEKNAa, UCTOUHUKU BbIBPOCOB B atMocde-
py xnoposogopoaa (HCI) u cotopoeoaopoaa (HF) 06bI4HO CBSi3aHbl C NPUCYTCTBMEM B CbIPbEBbIX Marepuanax
npumMmeceii (HanpuUMep, XNopuaa HaTpUs UM KanbLus) U Pexxe — C NPUCYTCTBUEM B LLIMXTE HEZHAUUTENBHOTO
konmuectsa ropuaa kanbuua (CaF,). Mo oLeHkaM cneuuanucToB, UMEIOLWNX MHOFONIETHUI ONbLIT PaGoThl B
oTpacnu, Takme NPUMECH HE CrieayeT CUMTaTb XapakTePHbIMU A5 OTEYECTBEHHbIX NPEANPUSTUN.

7.4.9 BbIOpoC MeTanmnoB B OKPYXaloLLI0 cpeay — cneuuduyeckasn Yeprta ans HeKOTopbIX nogoTpacnen
(Hanpumep, NPOM3BOACTBA CBUHLIOBOIO XPyCTans u LIBETHOrO cTekna). HeaHauntenbHoe KONUYECTBO TSHKENbIX
METanoB MOXET NPUCYTCTBOBATL B KAYECTBE NPUMECEN B HEKOTOPbIX CbIPbEBbIX MaTepuanax u creknotoe.

7.4.10 Teepable yacTuubl, 06pasyloLmecs npyu NPOU3BOACTBE CBUHLIOBOTO XPyCTans, MOryT coaepxarb
20 %—60 % okcupos ceuHua. Mpu Npon3BOACTBE U3AENUM M3 LIBETHOMO CTekna B aTMOC(epHbI BO3ayX B
HE3HAYUTENbHbLIX KONIMYEeCTBaX MOryT NOCTynarb COeAUHEHUS1 (MPEeUMYLLIECTBEHHO OKCUAbI) METAanNNoB, UC-
nonb3yembiX ANs NPUAAHUA U3aenusaMm okpacku (kobansra, Meau, Xxpoma, MapraHua u npoume).

7.5 MNMpounsBoacTBEeHHbIE CTOYHbIE BOAbI

7.5.1 Haubonbluee KONUYECTBO BOALI MOTPEONAETCS B NPOLECCe OXNAaXAEeHUS U NPOMbBIBKU CTEKN0B0os.
[Ins BbiNycka COPTOBOrO CTEKNna (nNpexae BCero, Xpycrans) XxapakTepHo Takke o6pasoBaHue CTOYHbIX BOA B
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npouecce 06paboTkn n3genuin (WnudoBaHKUs, OrpaHku, MaTMPOBaHUs). [N MUHUMKU3aLUKU NOTEPb BOALI He-
peako Ncnonb3yT cucTeMsl BogooGopoTa.

7.5.2 B GonbLUMHCTBE NOAOTPAcHei NPOM3BOACTBA CTEKIA COCTAB CTOYHBLIX BOJ, HANPAMYIO 3aBUCUT OT
cocTaBa WCXOAHOW BOABI, NOCTYNaloLWel Ha npegnpusaTus. PeleHns no obpalleHuio co CTOYHLIMU BOAAMM
NPUHMMAIOTCA B 3aBUCMMOCTU OT OCOBEHHOCTEN MECTHOW CUTYaLUK M MOTYT BKMIOYATb KaK MX OYMCTKY HA f0-
KarnbHbIX OYNCTHBIX COOPYXXEHUSIX NPeanpUsaTUiA ¢ nocneayoLmm copocoM B BOAHbIE OOLEKTDLI, TaK U COPOC B
LEHTPan1M30BaHHbIE CUCTEMbI BOLOOTBEAEHUS.

7.6 TBepable oTxo4bl

7.6.1 Ha 6onbLuMHCTBE NPOM3BOACTBEHHbIX ONepaLuii B CTEKONbHON NPOMbILLIIEHHOCTM 06pa3yeTcs oT-
HOCUTENbHO HEBONbLLOE KONMYECTBO 0TX0A0B. CTekno60oi NPenMyLLIECTBEHHO UCMONbL3YIOT MOBTOPHO B NPO-
n3eoacTee. B HeOOMbLUMX KONMYECTBaX OTXOAbI LUMXThI, MbINK, YNOBNEHHOW B (DUALTPAX, a TAKKe 3arps3HeH-
HOro CTeknoboa 1 ynakoBKW BbIBO3AT 4151 3aXOPOHEHUS Ha MOSIUTOHBI.
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MpunoxeHue A
(cnpaBouHoe)

OCHOBHbIe NOAOTPACIN NPOU3BOACTBA CTeKNa

A.1 KnogoTpacnsam npou3BofcTBa CTeKNna OTHOCAT:

- MPOM3BOACTBO NUCTOBOIO CTeKNa (MPoU3BoAMMas NPOAYKLMA — CTEKNo nucTosoe BeclBeTHoOe, Npo3paqHoe, 0co-
60 npo3payHoe, oKpalleHHOe B Mace);

- NPOWU3BOACTBO TapHOroO CTeKNa (Npou3BoguMas NpoAyKLMSA — CTekNAHHbIe ByThInkK, 6aHkK, (priakoHbl, anTe4Has
Tapa);

- NPOM3BOACTBO COPTOBOrO CTEKMa (NPOM3BoAMMas NPOAYKLMA — CTeKNsAHHasa Tapa, nocyaa u jeKkopaTuBHble us-
Jenusa ns ctekna);

- NPOM3BOACTBO CTEKMNOBOSIOKHA (MPOU3BOAMMas NPOAYKLMA — HeNpepbIBHOE CTEKIOBOSOKHO);

- NPOU3BOACTBO crneyuansHoro ctekna (MponsBoanMMas NposyKUms — MeAULMHCKoe, TepMOMETpUYeckoe, XMMIUKO-
nabopaTopHoe pacTBOPUMOE HaTpUil-Karmnit-cumkaTHoe CTeKNo, TeEXHUYeCcKoe, BKIOYas CBETOTEXHNYECKOE, ONTUYECKOe,
KBapLeBoe).

A.2 Tpon3BOLCTBO TapHOro cTekna sBnseTcA Hawbonee KpynHOW MOJOTPACHbIO CTEKONbHOW MPOMbILLIIIEHHOCTH
Poccuiickolh Pepepauyuu, saHumMaroLlei 6onee 50 % pbiHKa BbiMyckaeMoi oTpacribio NPoAayKUUK; BTOPOe MECTO 3aHUMAET
NPOU3BOACTBO NUCTOBOrO cTekna (NpUGnuanTenbHo 25 %), CEKTOp COPTOBOIO CTekna ABNAETCA O4HUM U3 HEBONbLUMX CeK-
TOPOB CTEKOMbHOI NPOMBILLEHHOCTY (NpUBnuauTensHo 4 % oblero o6bema NpoussoacTea) ot obuero o6bema nNpous-
BOACTBA CTEKONbHOW NPOAYKUMU. [pOM3BOACTBO CTEKNOBOMOKHA CriefyeT paccMaTpuBaTh Kak XMMUYECKoe NpOU3BOACTBO
WCKYCCTBEHHbIX U CUHTETUYECKNX BOMOKOH, O4HAKO NPOU3BOACTBO CTEKIOBOJSIOKHa NOUMEHOBaHO B NepevHe obnacreit
npumeHenust HAT 1 o6bekToB | KaTeropum B rpynne, CBA3aHHOW C NPOM3BOACTBOM cTekna. [pou3BoACTBO cneuuansHoro
CTekna 3aHUMaeT He3Ha4YUTeNbHYH AOMI0 PhiHKA BbiNyCKaeMOoW 0Tpacbio NMPOAYKLUM.

A.3 Kaxgas nogotpacnb cneyududHa u xapakTepusyeTca CBOMMW 0COBEHHOCTSAMM KaK ¢ TOYKU 3peHNS Npou3Bog-
CTBa, Tak 1 C NO3NLWIA BO3AEUCTBUS Ha OKPYXatoLyro cpeay.

A.4 OcHoBY NpW U3roTOBMEHUW pasfMYHbIX BUAOB NPOAYKLUMN COCTABMAET BLICOKOTEMNepaTypHas Bapka CTeKoNb-
HOM WWMXTEI A0 MONYYEHUs OCBETNEHHON U O4HOPOAHON CTeKnomaccesl, BbipaboTKW 1 OTXXUra cTeknonsgenui, 4to obycnos-
NnBaeT CXOXEeCTb ChIpbA, Bbl6pOCOB M MHOTUX NPUOPUTETHBLIX npo6neM.

A.5 OCHOBHBIMU CbIpbEBEIMU MaTepuanaMu Ans NPoW3BOACTBa CTekna sBNsTca obWeaocTynHble NPUPOAHbIE
nonesHble UCKonaemble UMK NPOAYKTLI XMMUYECKON NPOMBILLIEHHOCTH (NECOoK, J0NTOMUT, 3BECTb, MUHO3eM, COflauT. A4.).
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Mpunoxexue b
(cnpaBouHoe)

MpumeHsiemoe 060pyaoBaHMe n MeTOALI NPOU3BOACTBA CTEKMNa

B.1 OcHoBHbIM 0bOpyOBaHMEM AN NPOU3BOACTBA CTEKNA SBMSIOTCA NeYn, naeHTUdUKaLus KOTopbiX NpeacTas-
fNeHa B nojpasfenax AaHHOro NpUoXeHUs.

B5.1.1 PereHepaTuBHbLIE Neun

Me4n aToro TMNa obbi4HO Goree apdpeKTUBHBI NO CPaBHEHUIO C A pyrMU TpaAULMOHHEIMU TUNAMUK NeYeit, Ncrorb-
3YIOLLMX MCKOMaeMmble TonnmBa, Tak Kak cucTemMa MogorpeBa BO3gyxa Arsl CKUraHWs TONnuMBa B pereHepaTMBHON Meyn
obecne4nsaet Harpes go 1400 °C. Huskoe aHepronoTpedneHne Ha TOHHY CTEKITOMAaCChl MPUBOAUT K CHKEHUIO YA eNbHbIX
BbIGPOCOB 3arpASHAIOLLMX BELLECTB 1 yrmekucnoro rasa (CO,), Ho Gonee BeICOKMe TeMnepaTyphl NoforpeBa Bo3AyXa npu-
BOAST K yBenuueHuto obpasoBaHusi okcnaos asota (NOy).

Me4yn ¢ nogkoBoOGPasHLIM HanpaBneHnem nnameHn oBbIYHO XapaKTepu3ytoTcs nyylleit 3HeproadeKTUBHOCTbIO
n 6onee HU3KUMWU YPOBHSAMU BbLIGPOCOB MO CPaBHEHUIO C APYIUMU pereHepaTMBHEIMU NevaMu. Mx KOHCTPYKLMSA Takke
HeCKONbKO AeLUeBne, XoTA obecrneymBaeT MeHblUe BO3MOXHOCTEN yNpaBneHusi pacnpeaesieHnem Temneparyp B neuu.

Bbicokne kanuTankeHble 3aTpaThl Ha pereHepaTtuBHbIe nedun o6ycnoBnuBatoT SKOHOMUYECKYIO LienecoobpasHoCcTb UX
npuMeHeHus ans 6onbmx o6bemoB npousBoacTBa (06bIMHO Gonee 100 T cTeknomacchl B cyTku). [Ns neyeit co cCbeMoM
6ornee 500 T cTeknomMacckl B CYyTKM U AN1A BceX Neveil roaT-npoyecca, AnA Toro 4tobbl o6ecneunTb Nyywmnii KOHTPONb
Temneparyp no AnuHe nevmn, o6bI4HO UCTONbL3YIOT NONepeYHoe HarnpaeneHne NnameHu.

B.1.2 PekynepaTuBHble neyu

Pekynepauma — pacnpocTpaHeHHbI METOA YTUNM3aLnumn TennoTel, 06bIMHO CNONBL3YeMBbli Ha Manbix nevax. B pe-
KyrnepaTWBHbIX Meyvax MocTynarLuil Bo3fyx HarpeBaeTcsl HenpsMbiM 06pa3oM 3a cYeT NpOonycKaHUs 4Yepe3 MeTansnu-
YeCkWid (MU B UCKNIOYUTENBLHBIX Crydasx Kepamudeckuin) TennoobmeHHUK. Mockonbky TeMnepaTypsl nogorpesa Ans
MeTannmyecknx pekynepartopos orpaHuydeHsl 800 °C, pekynepaTuBHble NeyYn MeHee 3PPEeKTUBHLI C TOMKN 3pEeHUsA UC-
Nosib30BaHUA 3HEPrUM MO CPaBHEHUIO C pereHepaTUBHbIMU. TeM He MeHee OHU NO3BONSAIOT UCNONBb30BATb 3HAYUTENbLHYIO
[LONto TENNOoThl AbIMOBBIX ra3oB. [1oBbILeHWE 3HeproahheKTUBHOCTU BO3MOXHO 3@ CHET AONOMHUTENbHBIX Mep, Hanpu-
Mep 3NeKTponoAorpesa KOTNOB-YTUNIN3aTopoB N3BLITOMHON TeNNOTLI, NPeABaPUTENLHOMO NOAOrPeBa rasa, a Takke LUNXThI
n cTeknobon. bonee HU3KMe TemnepaTypbl HarpeBa BO3AyXa MO3BOMAKT AOCTUYbL XOPOLLUMX PE3YNETaToB B OTHOLUEHWUW
KoHTpons oBpasoBaHns okcuos asota (NOy). OaHUM K3 cnefCTBUIA NPUMEHEHNs STOro MeTofja ABNAETCA To, YTO yaenb-
Has MPOM3BOAUTENLHOCTE PeKynepaTUBHLIX Neveil orpaHnueHa 2 T/M2 - CYT, UTO CYLECTBEHHO HKE TUMUYHOI NPOU3BO-
AWNTENBLHOCTU pereHepaTUBHLIX Nedel, cocTasnstolei 3,0—3,3 /M2 - cyT.

MockonbKy SKcnnyaTauusi nevn nNpsmMoro HarpeBa OTHOCUTENLHO HeJopora U ee KOHCTPYKLUSA no3sonsieT obecne-
YUTb OYEHb XOPOLLYIO YIpaBnseMocTb pacnpeaeneHnemM Temneparyp B cTeknosapeHHoM 6acceitHe, Takne nevn NnpuMeHs-
10T B TEX Cryyasix, koraa Heobxogumo obecneunTb BLICOKYIO TMBKOCTb NpoLiecca ¢ MUHUManbHbIMU KanuTanbHbIMU 3aTpa-
Tamu, ocobeHHo korga o6bem Npon3BoACcTBa CIIULLIKOM Marn, AN Toro YyTobbl onpasfath NpUMeHeHne pereHepaTtopos. OH
6onblue noaxoAuT ANsi Neveit Manoro 06bemMa, XoTsi M3BECTHbI U peKynepaTUBHbLIE Nedn GoNbLUIOH NPOU3BOANUTENBHOCTH
(o 400 1/cyT).

b5.1.3 MNMpuHyauTenbHOe KucnopoaHoe AyTbe

MeToz ocHOBaH Ha 3aMeHe BO3fiyxa AN ropeHns kucnopogom (Yuctotor Belwe 90 %). YaaneHne oCHOBHOW gonu
asoTa U3 atMocdepbl FopeHNUst BEAET K yMEHbLLEHMIO 06beMa ALIMOBbIX ra3oB Ha 75 %—80 % B 3aBUCMMOCTH OT YUCTOTbI
ucnonb3yemoro kucnopoga. B pesynsrate obecneunBaeTcsi SKOHOMUA IHEPrUK, NOCKONBbKY HET HEO6XOAUMOCTU B Harpe-
BaHUW aTMochepHOro asoTa 40 TemrepaTypbl NnamMeHn. Maclutab AocTUraeMelX pesynsraToB 3aBUCUT OT CPaBHUBAEMBIX
nedeil N paccMOTpeH Hke. ECTeCcTBEHHO, YTO CyLecTBeHHO cHkaeTcs n obpasosaHne NOy, UCTOMHWMKAMW KOTOPOro
cry»aT OCTaTouHbIN a3oT B nogatoLlemcs kucrnopoge (KpuoreHHbln MeTod: MeHble 0,5 %; BakyyMHbIl: 4 %—6 %), a3oT
B Tonnuee (copepxXaHue B NpUupofHoM rase (2 %—15 %), a3oT, BbIAENAOWMNIACA B pe3ynsTaTe pasnoXeHUs HUTPaToB, U
a30T U3 NOACOCOB BO3fyXa Yepes HEMnOTHOCTU B OTHEYNOpHOIA Knagke. B ¢BA3W ¢ BHICOKUMU TemnepaTypamu nnaMeHn
OCTaTO4HbIN a30T nerdye npeobpasyetca B NOy, 1 flaxe OTHOCUTENBHO HU3KNE KOHUeHTpauun N, NpUBOAAT K 3HAUUTENb-
HbIM BbiGpocam NOy.

B uenom neuun ¢ NPMHYAUTENBHBLIM KUCITOPOAHBIM AYTHEM OCHOBAHLI HA KOHCTPYKLUKN NeYn NPAMOro Harpesa, UMeoT
HeCcKonNbko 6OKOBLIX FOPENOK U OAUH MOPT AbIMOBLIX ra3oB. COBpeMEHHbLIE NEYN UMEOT KOHCTPYKLMIO, ONTUMU3UPOBAHHYIO
ANA UcnNonb3oBaHUA KUcopoaa U MUHUMU3aLmKu obpasoBaHna NOy. OfHaKo B neYax ¢ NPUHYAUTENbHLIM KUCTIOPOAHBIM
AYTbEM He UCNONb3YIOT METOALI YTUNU3aLMM M3BLITOMHONR TennoThl ANA Harpesa NocTynarLLero Ha ropeHue Kucnopoga B
cBs3n ¢ TpeboBaHusaMu GesonacHocTu.

[bIMOBbIE raskl Ha BLIXOA4Ee M3 NeYn UMekoT A0BONBHO BbICOKYH TemnepaTypy — 1200 °C—1300 °C, n o6bI4HO Tpe-
OyeTcs Mx oxnaxgeHue. M3-3a BEICOKOTO CoAepXKaHns Bofbl M KOHLEHTpaLMK BELLECTB, BbI3bIBAIOLLMX KOPPO3UIO (Hanpu-
Mep, XITOpUA0B U cynbdaTos), oxnaxgeHne obbl4HO OCYLLECTBAIOT 3a cHeT pasbaBneHns BO3yXoM.

lopenku Ans NPUHYAUTENBHOMO KACNOPOAHOrO AYTbS AOMKHLI UMETb CMeLWarbHyr KOHCTPYKLUIO, OTIIMYHYIO OT
TPaAWLUMOHHBIX ra30BO3AYLUHbIX CUCTEM; HaWUMyYLLMMU SBSIOTCS BbICOKOCMELManu3snpoBaHHble ropeniki ¢ HU3KUM o6-
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pasoBaHuem NOy, cneumanbHo paspaboTaHHble AN cTeKnoBapeHUA. Huxe nepedncreHbl OCHOBHbLIE XapaKTepucTUKK
cucteMm:

- bonee ANWHHOE 1 LUMPOKOE Miamsi, umetowiee GonbLLYIO CBETUMOCTL U Aaroliee bonee rnybokyo U OAHOPOAHYIO
Tennonepeaaqy;,

- 6onee nnockoe nnams ¢ LUMPOKOA 06NacTbio NOKPLITUS,

- 3alepXaHHoe nepemelLMBaHWe TONAWBA W KUCNOPOAa ANSA YMEHbLIEHWS NUKOBLIX TEMMNepaTyp NiaMeHu B 30He
BbICOKMX KOHUeHTpauui O,

- He TpebyeTcAa BoAsHOE OXNaXAEHME;

- BO3MOXHa HacTpoiika MOLLHOCTU U hOpMbl NNaMeHH;

- MOTYT 6bITb MCMONBL30BaHbI pasfinyHLIe BUALI TONAKB.

OKOHOMUSI 3HEepPrun MOXeT npesbllaTb 50 % Ha Manblx nevax, He 3PPEKTUBHBIX C TeMNrnoBoi TOUKA 3peHuna. [Ana
cpefHeii Mo paaMepy peKkynepaTtuBHOA neyn 6e3 NpUMeHeHNA cneumnanbHbIX Mep NO 3KOHOMWUKU SHEPTUM NPU CTaHAapTHOM
YPOBHE TENMOMU3ONALMKA U UCMONb30BAHUK TOMbKO BHYTPEHHEro cTeknobosa nepexos Ha NpUHYAUTENBLHOE KUCIOPOAHOE
AYTbe MO3BONUT CHU3NUTL NoTpebneHne aHeprumn Ha 20 %—50 % (06bivHO B AnanasoHe 25 %—35 %). OgHako ansi 6onb-
LUMX SHEeProadEKTUBHBIX pereHepaTUBHbIX NeYell ¢ ONTUMU3UPOBAHHBIMU TEMMOBLIMUA XapakTEPUCTUKAMKU 3KOHOMUS
6yaeT HamMHOro MeHbluel (B AuanasoHe 5 %—10 %) u NnoTeHUnanbHO CTPEeMALLEHCA K HyNto. B TakoM cnyyae mManoBepo-
SITHO, YTO SKOHOMUS SHEPTrUM CKOMMNEHCUPYET CTOUMOCTb KUCMOPOAA.

B.2 CteknoBapeHue ¢ KOMGMHMPOBAHHBIM CNONb3OBaHMEM UCKONAaeMblX TOMNSIMB U 3TIEKTPO3HEPTUU

CyulecTByloT ABa noaxofa K KOMOGUHWPOBAHHOMY WCMOSb30BaHWUIO ANSA CTEKNOBapEHUsl UCKOMaeMbiX TOMIMB U
3NEeKTPO3HEPruMm:

- HarpeB 3a cYeT UCMONb30BaHUA IHEPrun TONANBA U HarpesB ¢ NOMOLLIbIO ANEKTPOIHEPruy;

- CTEKrNoBapeHne ¢ UCMoNbL30BaHNEM 3NEKTPOIHEPrUM N BCNOMOraTenbHbLIM HarpeBoM € UCMONb3OBaHWEM TOMNNBA.

O6opyaoBaHue ANS 3NeKTPOMNOAOrpeBa YCTAHOBMEHO HA MHOMMX nedax U MoxeT obecneumBaTb oT 2 % o 20 %
obLeit aHeprum Ha cTekrnoBapeHue. B npon3sogcTee TapHOro CTekna, Takke Kak U Npyu Npou3BOACTBE JIMCTOBOIO CTekna,
ucnonk3oBaHne anekTponogorpesa 06bIMHO OrpaHUYNBAETCA CTOUMOCTBLIO SMEKTPOIHEPrun U cocTaenset meHee 5 %.

Beicokasi CTOMMOCTb 9NeKTPO3HEPruK, CBSA3aHHAs C SNEeKTPONoAorpeBoM, 0BbIMHO 03HAYAET, UTO STOT METOZA MOXET
6LITb Ucnonb3oBaH TONBLKO Kak cpeAcTBo obecneveHnsa HeobxoauMbIX NapaMeTpoB TEXHONOMUYECKOro npoLecca npu yc-
TI0BUN 3KOHOMUYECKOIA 3pDEKTUBHOCTU. B HACTHOCTH, 3NEKTPONOAOrPEB MOXHO UCNONL30BaTb ANA YNyYlUeHUs KOHBEK-
TUBHBIX MOTOKOB B 06beMe CTeKnoMacchl, YTo NPUBOAUT K UHTeHCUUKaLMK Tennonepeaadn u cnoco6eTBYET OCBETNEHNIO
CTeKnomacchl.

B5.3 CteknoBapeHue B aMeKTpUUYECKUX neyax

OKOHOMUYeckas LieriecoobpasHOCTb UCMONb3OBaHUS SNEKTPULECKUX NeYeld 3aBUCUT B OCHOBHOM OT pasHULbI LieH
Ha 3MeKTPOSHEPruIo U UcKonaemele TONNMBa. ONEKTpUYEckUe nedn YpessbivaiiHo TennoadgdekTUBHbI, 06LIMHO OHU Tpe-
OyloT B 2—4 pasa MeHbLUE SHepruy, Yem TpaguLUMOHHbIE TOMIMBHLIE MeYn, ¥ YeM MeHbLLe neyn, TeMm Bonblue 3To pas-
nnyme. Kpome Toro, oBbIMHO anekTpudeckue nedun obecnevmsatoT GonblUMA YAENbHLIA CbeM cTEKnoMacchl ¢ nnolaam
BapoyHoro BacceiiHa.

OnekTpudeckne nevum TpebytoT 3Ha4UNTENBHO MEHBLLUMX KanuTanbHbIX 3aTpaT Ha YyCTaHOBKY U PEMOHT MO CpaBHEHMIO
€ TPaAULMOHHBIMU NEYaMU, YTO YaCTUHYHO KOMMEHCUPYET BEICOKME TekyLime pacxoabl. OgHako Takue neyu BoliaepKuBator
MEHBLLYIO NMPOAOIMKUTENBHOCTL KaMMNaHWW O PEMOHTa WU MOSMIHOMO BOCCTAHOBIEHUS; NPOAOIMKUTENBHOCTE KaMnaHum
COCTaBMAET OT 2 f0 6 NeT no cpaBHeHuto ¢ 10—12 rogamu ans TpagnuuMoHHbIX nedeit. na manbix (10—50 T cTeknomac-
Cbl B CYTKW) NeYeil 13-3a OTHOCUTENBHO BLICOKMX NOTEPb TEMNOTEI B TOMSIMBHLIX NeYax anekTpudeckue neyn MoryT 6biTb
Gonee KOHKYPEHTOCMOCOGHbI.

CyLlecTBYyeT BepXHWiI1 Npeen LenecoobpasHOCTH UCTIONb30BaHWS 3MeKTPUYECKUX NeYvell, TeCHO cBA3aHHIh ¢ 6o-
Jlee BbICOKOW CTOMMOCTLIO SM1EKTPOSHEPrUK:

- NCMOMb30BaHNE ANEKTPUHECKMX MeYeil MOLHOCTbLIO MeHbLUe 75 T 06bIYHO MOXET GbITh OnpaBAaHo;

- UCNOMb30BaHMWE SNEKTPUYECKUX NeYeil MOLWHOCTLIO oT 75 fo 150 T cTeknomacchl B CyTKM MOXET ObITb onpaBgaHo
B OMpeAesieHHbIX YCroBUSX;

- UCNOMb30BaHWe SNEKTPUYECKMX NeYell MOLHOCTLI0 Gonee 150 T cTeknomacchl B cyTKM OBbIMHO He MOXET OblTb
onpaegaHo.

OneKkTpuyeckue nevn MoryT NPUMEHATLCA B pasfuyHbIX MOAOTPACsSX CTEKONMbHOW MPOMBILLIEHHOCTU U LUMPOKO
MCMONb3YIOTCH, B YaCTHOCTW, MpWU MPOU3BOACTBE CreLMarnbHbIX CTeKor, COPTOBOW MocyAbl U B MeHbLUel CTeneHu npu
NMPOW3BOLCTBE TapHOro cTtekna. MeTog Takke LUMPOKO UCMONb3YIOT AN NPOM3BOACTBa CTeKMa B TEX Cryyasx, Korga ato
MoTeHLMarbHO CBA3AHO C BLICOKOW NETYYECTBIO M TOKCUYHOCTHIO (HanpuMep, Npyu NpoM3BogCTBE XpycTass Ui onanoBoro
cTeKna), U ANs NPOU3BOACTBA NPOAYKLMK C BLICOKOW J06aBreHHON cToMMocThio. OBBIMHO 3nekTpudeckue nevm obecneym-
BakT FOMOreHHOE CTEKI10 BLICOKOro Ka4ecTBa, YTO MOXET ObITb Onpefensitowmm A11s UCToNb30BaHWsA MeToha npu npous-
BOJCTBE COPTOBOW NOCYALI U cneLuanbHbIX CTEKOS.

Hu3skne noTepm ChipbeBbIX MaTepnanos, XapakTepHble AN UCMONb30BaHUs STOro MeToga, obneryatoT yTunmusayuto
YNOBreHHON cpefo3allmMTHLIM 060pyAOBaHMEM LUMXTLI, @ TAKXe CHUXatoT NoTepn MaTepuarnos, B 0COGEHHOCTM 3HaUYMMbIe
LANA TOKCUYHBIX U/MNK AOPOrMX MaTepuanos, B YaCTHOCTU OKCUAOB CBUHLA, (PTOPUAOB, COEAMHEHMIA MblLLbsIKa, TeTpabo-
paTa HaTpus U T. n.
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MonHas 3ameHa npoLiecca CXUraHUsa UCKonaemblX TOMIMKUB YCTPaHSET BblgeneHne NPoAyKTOB ropeHUs, B 4aCTHOCTH
NOy, Avokenaa yrnepoaa, Anokcuza cepbl. OfHaKo, €Cni yuuTeIBaTh 3)heKTUBHOCTL NPOLIECCOB NPOM3BOACTBA U Nepe-
favn NEeKTPOSHEPTUU U CBS3AHHOE C HUMW BbIEMNeHNe 3arpsAsHsIloLLMX BELLECTB, UCNONb30BaHWUe 3NEKTPOSHEPTUN ANS
cTeKnoBapeHus SBMAETCH MeHee 3pdHeKTUBHLIM C TOYKN 3pEHNSt MUHUMU3aLUWN BO3AENCTBUS Ha OKPYXXaloLLyHo Cpeay W, B
YaCTHOCTH, BbIZeNEeHUs NapHUKOBbLIX ra3oB.

b.4 lNepuoanuyeckoe nnaBneHue WKUXThbI

TpaMLMOHHO UCNONb3yEMBIM METOAOM ANS NEPUOAUYECKOrO NPOU3BOACTBA Manblx OGLEMOB CTekna sBnAeTcs
NPUMEHEHNe ropLIKOBOM MeYM, XOTS BaHHbIE NeYn NepruognYeckoro 4eiCTBUA Takke NpuoGpeTaroT nonynsapHOCTb. BeiGop
MeToAa onpefernsieTcs yCroBUsIMUA KOHKPETHOW YCTaHOBKU, B 0COGEHHOCTH TpeGyeMbIM 06bEMOM NPOU3BOACTBA, YUCIIOM
pasnUYHBIX UCMOMb3YyEeMbIX COCTABOB CTeKNa, a Takke TpeboBaHAMU KMeHToB. OCHOBHBIM METOAOM MUHUMU3ALMK BO3-
NENCTBUS Ha OKpYXaloLyto cpefly, NPUMEHUMBIM K TakWM MedaM, sIBRSIETCA ONTUMU3aUUA COCTaBa LUMXThI U METOA0B
CXWraHusi Tonnuea. B cBA3W ¢ KOHCTPYKLUMeEN ropLIKOBLIX MeYeid 3TU MeToabl 06bIMHO ByayT AaBaTh NyqWwue pesynsraThl
NS BaHHBIX NeYeil NepUogUYECcKOro AeNCTBUA U YaCTUYHO HEMPEPLIBHBIX Neveil. Tam, rae 3To BO3MOXHO N0 TEXHUYECKUM
U 3KOHOMMYECKUM COOGpaXeHUsIM, CNEAYEeT UCMONb30BaTb BaHHLIE MeYn NEPUOAUYECKOrO AeWCTBUA UMK YAaCTUMHO He-
NpepbIBHLIE NEYM, MOCKOSLKY OHU 0GLIMHO NO3BONAIOT 06ecnednTs GornbLuyio 3hEKTUBHOCTL UCTIONL30BAHUS 3HEPrUN U
MeHbLUMe BLIGPOCH BpeiHbIX BELLECTB.

5.5 BbiGop MeTOOOB CTEKNOBapeHUst U KOHCTPYKLMU NMeyu

Bribop MeToAa cTekrnoBapeHna ABNAETCA OAHUM U3 KNoYEBLIX (DaKTOpoB, Onpefensiiolmx 3HeproadeKTUBHOCTL.

[ns obbIYHBIX NeYei, MCMONb3YIOLWMX UCKOMaeMble TOMMBA, OCHOBHOK 0COBEHHOCTBIO KOHCTPYKLMK SIBNISIETCH CNO-
co6 yTunusavLmm TennoTsl AbIMOBLIX ra30B ANA Harpesa NocTynaloLero Bo3jyxa ¢ MOMOLLbIO pereHepaTopoB UK pekyne-
paTtopos. [lpyrumM cyLecTBeHHbLIM pakToOpOM ABMSIETCH pa3Mmep neyn.

PereHepaTuBHbIE NeYn NMO3BONAKT 4OCTUYL Bonee BLICOKMX, BMNoTh Ao 1400 °C, TeMnepaTyp nogorpesa Bosfyxa
No CpaBHEHUIO C peKynepaTUBHLIMU Nevamu (galowmmmn Temneparypy nopsigka 800 °C), uto obecneunBaet Honbluyio
3ahPeKTMBHOCTL CTeKnoBapeHus. Yalle Bcero pereHepatusHble neun Gorblue no pasMepam, YeM pekynepaTuBHbIE, YTO
Takke genaet ux B Lenom bonee addekTuBHbIMM. CoBpeMeHHass pereHepaTuBHasA Nneyb ANS NPOU3BOACTBA TapHOrO
cTekna MOXeT UMeTb obLLyto Tennosyto acheKTUBHOCTL okono 50 %, noTepu TENMOTHI € bIMOBLIMU razamu okono 20 %
W CTPYKTYpHbIe MOTEpW, OTBEYaloLWMe 3a OCHOBHYIO AI0MI0 ocTaBLUeica TennoThl. Mpu sTom Tennosas apdeKTUBHOCTL
pekynepaTuBHoi neyn 6e3 JONONHUTENBHON yTUNU3aLMKn TennoTsl 6yaet 6nuxe k 20 %.

PereHepaTtuBHble NeYn MOTYT UMETb NOAKOBOOOPa3HOE UK NonepeyHoe HanpaeneHue nnaMeHu. Neyn ¢ nogkoso-
obpasHbIM HarnpasrieHWeM NraMeHn MMetoT 6onee BbICOKYIO TennoByo ahEKTUBHOCTL (BbILLe Ha BEIMYUHY BMSOTb A0
10 %), HO BO3MOXHOCTW yNpaBfeHUss FOpEHUEM B TaKUX Nedax orpaHuyeHbl, U CyLLeCcTBYET BepXHUA Npeaen pasmepos
Meym Takoro TMna (B HacTosLLee BpeMs okono 150 M2 Ans npoussoacTBa TapHOro ctekna). Meun dnoaT-npolecca MeHee
3 heKTUBHEI, YeM MeYvn NPOU3BOACTBA TapHOro CTeKNa U3-3a 3HAYNTENLHO MeHbLUEro YAENbHOro cbeMa CTeKnoMacehl B
cBA3K ¢ TpeBoBaHNAMM K Ka4ecTBy.

Mcnonb3oBaHue M3bbITOYHOW 3HEPrUM C MOMOLLBIO PEreHepaTopoB MOXET GbiTb MaKCUMU3UPOBAHO NyTEM yBenude-
HUSI KONUYECTBa OrHEeYNOPHbLIX ANIEMEHTOB pereHepaTUBHbIX HacaaoKk B KaMepax. Ha npaktuke 3To MOXeT 6biTb peanunso-
BaHO NMOCPEACTBOM YBENUYEHUS KaMep PereHepaTopoB UMW CO3AaHUs pasfenbHbIX, HO CBA3aHHbIX MeXAy coboil kamep,
Mony41BLUMX Ha3BaHWEe MHOTOMPOXOAHLIX pereHepaTopos. o Mepe NPUBNKEHNS K BO3MOXHOMY MakCUMyMy yTURU3aLuu
TennoThl 3P MEKTUBHOCTL TakuX Mep nagaet. MNpUHLUNUansHLIM orpaHudeHneM SBNSAETCA CTOMMOCTL AONONHUTENBHOMO
OrHeynopHoOro Martepuana, a B criydae AeicTBYIOLUX NeYeil — orpaHU4eHunst LOCTYMHOro NpoCTpaHCcTBa 1 JONONHUTENb-
Hble 3aTpaTbl Ha U3MeHeHWe HAPACTPYKTYpPbl NeYU. DTOT NPUHLMN Yalle peanusyeTcs AN neyei ¢ nogkosoobpasHbiM
HanpaBereHUeM rnnaMeHu B cBsA3M ¢ Bonee NpocTON reOMETpueil pereHepaTopoB, XOTS €ro MPUMEHSANN U Ha Nevyax ¢ rnore-
peyHbIM HanpasneHnem nnameHn. Mogudukauua CTPYKTYpLI pereHepaTopoB Ha AeiCTBYOLLMX NeYvax (ecrnm aTo TeXHU4e-
CKM U BKOHOMUYECKM LierniecoobpasHo) MOXET ObiTh BbINOMHEHa TONBKO B X0 € XONOAHOr0 peMoHTa. OHepronoTpebnerue
MOXET BbITb CHKEHO Ha BENUYUHY BNMOTb A0 15 % MO CPpaBHEHMIO ¢ aHANOrMYHoW NeYbio ¢ 0BLIYHBEIMU O4HOMNPOXOAHBIMU
pereHepaTopamm.

3HauuTensHasa fonsa LOMNOMHUTENBHOMO OFHEYNOPHOro MaTepuana, UCNonb3oBaHHOro ANA YBENWYeHUs pereHepa-
TOpPOB, BblAEPXKMBAET ABe W Goree kaMnaHuW, TakuM o6pa3oM CHUKasi kanuTasbHele 3aTpaThl. XoTs NoTeHUuanbHo no-
BbllLEHWe TeMMNepaTypbl Noforpesa BO3Ayxa MOXET NPUBOAUTL K NOBLILLEHWIO TEMMEpaTypbl NamMeHu W, CreaoBaTernbHo,
yBenuueHuo obpasosaHns NOy, Ha NpakTuke, eCriM NPUMEHSAIOTCA Mepbl Mo KOHTponto 06pasosaHusa NOy, neuun ¢ MHoro-
MNPOXOAHBLIMM pereHepaTopaMi He OTAMYarTes OT 0BbIYHLIX Mo BeiGpocam NOy.

CyulecTByeT 6oMblUOe KONMMYECTBO HOBLIX MaTepnanos, NpeAgHasHayYeHHbIX AN COXpaHeHUst TennoThbl U ee nepe-
fa4u B Briokax pereHepatopoB. CamblM NPOCTEIM PELUEHUEM SBISAETCSH UCMONb30BaHWE OrHEYMOPHLIX KUPNUYEN, ycTaHoB-
NEHHbIX B LIaXMaTHOM nopsigke, 4To o6bluHO obecnevnsaeT ahhekTUBHOCTL pereHepatopa nopsagka 50 % (oTHoleHue
YTUNM3NPOBAHHOA TennoTel K TennoTe, cofepxalleics B AbIMOBbLIX razax). OfHako Tennonepegadya MOXeT ObITb yBenu-
YeHa nyTeM MCnosb3oBaHUA HacafouHbIX ANEMEHTOB, U3roTOBMEHHbIX U3 31eKTPONNaBNeHHbLIX OrHeyNopoB KpecToobpas-
Hoii hopMbl, o6ecneymnBaloLLMxX CokpalleHne pacxoda Tonnmea Ha 7 % Mo CpaBHEHWIO C NeYaMu, OCHALLEHHBIMW peHere-
paTUBHBIMW HacafKaMu, U3roTOBMEHHLIMU U3 OBbIYHBLIX OFHEYNOPHLIX 31eMeHTOB B hopmMe kupnudeir. Kpome Toro, Takue
MaTepuantl 6onee ycTonuMBLI K XMMWYECKOMY BO3AENCTBUIO arpecCcuBHbIX BELLECTB B AbIMOBLIX rasax U obecneunsator
CYLLEeCTBEHHO MeHblUee CHMXeHNe adpPeKTUBHOCTU pereHepaTopoB 3a Nepuoy KaMnaHum nevu.
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MakcumanbsHasa TeopeTudeckas apdPekTUBHOCTL pereHeparopos coctasnsaeT 80 %. Ha npakTuke sappeKTUBHOCTb
OrpaHWYMBaEeTCa POCTOM CTPYKTYPHLIX MOTEPL MO Mepe YBEeNMYEHUs1 pasMepoB pereHepaTopoB. CTPOUTENLCTBO pereHe-
patopoB ¢ apPeKTUBHOCTLIO Bhlle 70 %—75 % HeocyLLecTBUMO.

Yny4lleHne KayecTBa OrHeynopHbIX MaTeprasioB No3BossieT obecneynTs oMbLUYHO NPOLOMKUTENBHOCTL KaMnaHui
neyel ¢ Ny4yMM ypoBHEM Tennousonaumu. MakcumanbHble TeMnepaTyphbl, NPW KOTOPLIX MOXET PYHKLUOHUPOBATL NevYb,
B MPOLUIOM SBMSAMUCH CAEPXKUBAIOLLMM (haKTOPOM ANA ee XOopoLlei Tennousonayum. Tennonsonsauyust NPoeKTUpyeTCs ¢
YYETOM BCEX XapaKTepUCTUK NeYn (ee U3onnpyeMoii HYactu, TeMneparypel, TUNa cTekna u T. n.). He Bce Yactu neyn moryT
ObITb M3onmpoBaHbl. Knagka cTeknoBapeHHoro 6acceliHa Ha ypoBHE NMHUK 3epKarna CTeknoMacchkl U B paiioHe mpoTo-
Ka formkHa 6biTb OTKpbITa, ANA Toro YTobbl 06ecnednTb oXnaxaeHne U NPOANUTbL KaMnaHuio nedn. BonbLIMHCTBO OrHe-
YMOPHbLIX MaTepuarnos AN neYei, UCNonb3yeMblX B KOHTaKTe CO CTEKNIOMacCcoi U Ans CTPOUTENLCTBA MeYn, U3roTOBMSAIT
nyTeM NUTbs, OHU UMELOT OYeHb BLICOKYIO MITOTHOCTb M Marnyro NMopucToCTb, M MOITOMY YCTONYMBLI K pacnnaBy cTekna u
arpeccuBHEIM KOMMOHEHTaM bIMOBbLIX ra3oB. OHU Takke UMetoT B6oree BbICOKYHO TeMNOoNpOBOAHOCTL U B LieNIOM TpebyoT
6oree BLICOKOW TEMMOU3ONALMUM, TEM CaMbiM CMOCOBCTBYSA 3HAUYUTENBHOW SKOHOMUM 3Hepruun. Mpu Npou3BOACTBE Ha-
TPUA-KanbLUA-CUINKATHOTO CTeKNa CBOA NeYu U3roTOBMAIT U3 AMHaca U NNOTHO M3ONMWPYIOT. [pKU 3TOM MakcumarbHas
TeMnepaTypa B nevn coctasnsaet 1600 °C—1620 °C.

JononHutenesHasa n3onauua MoxXeT ObiTb HaHeceHa Ha HeKoTopble y4acTku nedn 6e3 3aMeTHOro pucka Ans ee
CTPYKTYpEI. N30naumus HaneleHneM BOSIOKHa MOXET CYLLECTBEHHO CHU3UTL MOTepun TeNoThl, €CMN €€ HaHEeCTU Ha CTPYK-
TYpy pereHepatopoB. 3TOT NPOCTON N IKOHOMUYECKN dPDEKTUBHBIA METOA NO3BOMSET CHU3UTL CTPYKTYPHbLIE NOTEPU Te-
nroTel pereHepaTopoB Ha 50 % u o6ecneunTs SKOHOMUIO 3Heprm nopsaka 5 %.

B.6 YnpaeneHue npoLeccoM ropeHusi U BbIGOP UCTOUYHMKA SHeprum

Haunbonee pacnpocTpaHeHHbIM TONMBOM AN NPOW3BOACTBa cTekna B Poccum sBnseTcs NpupoaHbIi ras. Menosb-
30BaH1e MpUPOAHOro rasa BeAeT K Goree HuskuM BoiGpocam SOy, HO 0Bbl4HO Gonee BhicokuM BeiGpocam NOy. 310
CBS3@HO C TeM, YTO NiaMs MPUPOAHOro rasa obnafaeT MeHbLUel CBETUMOCTbLIO U 0BbIYHO MPUBOAUT K BonbLueMy, npubnu-
3UTenbHO Ha 7 %—8 %, notpebnexuto aHeprn. OfHaKo C HaKonneHWeM onbiTa UCMoNbL30BaHUSA NPUPOAHOrO ra3a ypoBHM
pe3ynsraTMBHOCTU NOCTENEHHO PacTYT M NO3BONAKT AOCTUYL BENUYUH, CPABHUMBIX C UCTIONB30OBaHWEM XUAKOro TONNUBa.
MpvpoaHbIiA ras Takke MMeeT Goree BLICOKOE OTHOLLEHWE JONW BOAOPOAAa K yrrepoay u, Takum obpasom, NnpuBoguT K
MeHbLUUM, BNNOTb A0 25 %, BeIGpocam CO, Npu PUKCUPOBAHHOM CheMe CTeKNoMacchl.

PaaButue cuctem c HU3KkUM BblgeneHnem NOy Npu cxuraHnm Takke NPUBOAUT K 9KOHOMUK aHeprun. [MNpn ymeHbLue-
HWU KONUYecTBa Bo3flyXa ropeHns [0 YPOBHs, BrIU3KOro K CTEXMOMETPUYECKOMY OTHOLLEHWIO, CHUXAIOTCA NOTepu Tenno-
Tbl C AbIMOBBIMU razamu. ONTUMM3aLMsA CUCTEM FrOpeHUs, TennoobmeHa U obLyue ycoBepLUEHCTBOBaHUSA B yNpaBneHum
npoLeccoM, HanpasreHHble Ha cHxeHne BeibpocoB NOy, BO MHOTUX criyuasix Takke NpuBOAUT K Gonee ctabunbHomy
PYHKLMOHNMPOBAHUIO U MOBbLILLIEHHOW pe3ynsTaTUBHOCTU NeYei.

MeTog oboralleHns KUCNOPOAOM BO3AyXa rOpeHNsi 4acTo MCMOSb3YIOT ANS NOBLILLEHWUS 3HeProaddpeKTMBHOCTH 1
yBeNnW4eHuss cbeMa CTeKnomacchl. YMeHblueHne obbeMoB raza u 6oree BbiCOKMe TeMmnepartypbl NiiaMeHn crnocobeTytoT
pocTy 3hMEKTUBHOCTA NCNONB3OBAHNA 3HEPruK Tonnmea. Ecnn He UCNONb3YIOT CUCTEMBI, o6ecnevnBatoLe HU3Koe 06-
pasoBaHine NOy, ypoBeHb BeiIGpocos NOy cylyecTBeHHO BO3pacTaeT, YTo orpaHM4MBaeT UCTONb3oBaHUe 3TOro MeToAa.

B.7 YMeHblueHUe OTHOLWEHUA BO3AYX — TOMJIMBO

O6bI14HO Nevun paboTtatoT Npu u3bbiTke Bosgyxa B 5 %—10 % (T. €. npu u3bbITKe kucnopoga B 1 %—2 %) ans obe-
cneYeHnn NoNHoOro cropaHuns. NyTem CHUKEHNS COOTHOLLEHWUS BO3/lyX — TOMIUBO 0 YPOBHEW, OIU3KUX K CTEXMOMETPU-
YECKUM, MOXHO AOCTUYb CYLLIECTBEHHOW S3KOHOMMN SHEPruM M cHKeHUs obpasoBanmna NOy. [ins Toro 4tobbl adpekTusHO
UCNonNb30BaTh 3TOT METOA, HEOBXOANMMO NOCTOAHHO KOHTPONUpoBaTk coepxaHue NO, CO n O, B AbIMOBBLIX rasax. Ecnu
ropeHue OKaXeTCA HWXe CTEXMOMETpUYeckoro, BodpacTeT KoHueHTpaums CO, U3MEHSTCS OKUCNUTENbHO-BOCCTAaHOBU-
TeNbHbIE YCNOBUA CTEKNOMACCHI N MOXET YCKOPUTLCA paspyLUEHUEe OrHeynopoB.

3TO M3MeHeHne [OMKHO BBOAUTLCS akKypaTHO U NMOCTeNeHHo, ¢ TeM YTobbl n3bexaTtb Npobnem u 4ocTUYb Ny4LwnX
pesyneratoB. B HeKkoTopbIX cnyvasx (Hanpumep, B peKynepaTUBHBIX Nevax), ecrm paccMaTpuBaTh CTEXMOMETPUIO NeYn
B LIENOM, HEKOTOpPbIE FOPENKN B CamblX ropsuMx YacTsx nevn mMoryT pabotarb ¢ usbbiTkom Tonnuea, apyrne B 6onee xo-
noAHbIX — ¢ HebGonbWUM M36bITKOM BO3gyxa. M3bLITOK Bo3fyxa B Neuun onpeaensieTcs kak KonuyecTBoM NPUHYAUTENBHO
noaasaemMoro Bo3gyxa, Tak U BO3MOXHbBIM MOACOCOM Yepe3 MecTa YCTAHOBKW roperiok W 3arpy3odHblil kapmaH. Mecta
YCTaHOBKW ropenoK JOCTaTOMHO NErko repMeTUusnpoBaTh, Takke BO3MOXHO NPUHATUE Mep ANA NpefoTBpaLLeHUa Noacoca
BO3AYyXa Yepes 3arpy304HbLIN KapMaH.

b.8 Ucnonb3oBaHue creknobosn

Ucnonb3oBaHne CTOPOHHEro cTeknobos Mpy NPOU3BOACTBE CTEKIA MOXET CYLECTBEHHO CHU3WUTb NoTpebneHune
SHEPrun N MOXET OCYLLECTBAATLCA Ha BCEX TUMax NeYen, CMonb3yoLWmux uckonaemele TONNUBa, NPUHYAUTENbHOE KUCNO-
poAHOe AyTbe UNu anekTponoporpes. BonbLIMHCTBO NogoTpacrneil B HOPManbHOM peXuMe BTOPUYHO UCMONb3YIOT BECh
BHYTPeHHWi1 cteknoboit. [Jons cTeknobos B 3arpyxaeMoM o6beMe 06bIMHO HaxoauTcsa B gnanasoHe 10 %—25 %.

Ho6asneHne cTekno60s B COCTaB LUMXTHI CHUXAET SHEpronoTpebreHne Npu NNaBneHUK, NOCKONbKY OH YyXe npoLuen
3HJI0TEpPMUYECKUE peaKLum, cBA3aHHble ¢ POpMUPOBaHUEM CTEKNA, U er0 Macca MeHbLUe 3KBUBANEHTHOrO KonuyecTsa
LUMXTBI NpUBNU3UTENLHO Ha 20 %. YBenndeHue Aonm cTeknobos B 3arpyxaeMblx MaTepuanax noTeHUUaNLHO NO3BONAET
CIKOHOMUTb 3HEPruto; oBLLENPUHSTO, YTO Kaxzable gononHuTenbHble 10 % cTekno6oa NPUBOAAT K CHUXEHUIO noTpedne-
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HUS 3HEPrUK NeYblo Ha 2,5 %—3,0 %. McnonbaosaHue cTekno60a Takke 0OLIMHO NPUBOAUT K 3HAYUTENBHOMY CHUXKEHMIO
3aTpart, MOCKoNbKy YMeHbLIAETCs NoTpebneHne sHeprn 1 CbipbeBbIX MaTepUaros.

BHyTpeHHWiA, TeXHONOrMYecKuii cTeknoboi (CTekno, NoNYy4EeHHOE C NPOU3BOACTBEHHBIX IMHUI) U CTOPOHHUM, NOKYT-
Hoii cTeknoboit (BTopu4HO nepepabarbiBaeMoe CTekno, NoNy4YeHHoe OT NoTpebuTeneit unu Apyrux NPOMbILLNEHHBbIX UC-
TOYHUKOB) MPUHUMNWaNbHO oTNUYatoTcs. CocTaB CTOPOHHEro cTekno60s MeHee TOYHO ONpeAerneH, YTO OrpaHUYMBaET ero
npumeHeHne. CTporne TpeboBaHUA K Ka4ecTBy MPOAYKLUUN MOTYT OrpaHUYMBaThH JOS0 CTOPOHHETD CTekNo6os, KOTopyHo
MOXHO UCMoNb30BaTh B NPouU3BoACcTBE. [TPOM3BOACTBO TAPHOro CTEKNa UMEET YHUKambHYI0 BO3MOXHOCTb UCNONb30BaHNUA
3HAYMTENBLHOrO KONWYEeCTBa CTOPOHHEro CTeknobos, NONYYEHHOrO B paMKax pasfUYHbIX CXEM YTUNU3aUUKU CTEKNAHHBIX
OyThINOK.

Mpu Npon3BOACTBE COPTOBOrO CTeKNa TpebOoBaHWUA K Ka4ecTBY He AaloT BO3MOXHOCTb UCMONb3oBaTh B NPOU3BOA-
CTBE CTOPOHHWIA cTekno6oit. icnonb3oBaHne BHYTPEHHEro cTeknobos onpeaeneHo 4oCTYNMHOCTLIO CTekno6os TpedyeMo-
ro ka4yecTsa U cocTaBa. B cpefHeM 0Mn UCNoNb3yemMoro BHYTPEHHEro cTeknobon B 3arpyxaeMblx Matepuanax coctaens-
eT okono 25 % AnA HaTpUi-KanbLWR-CUINTUKATHOro cTekna U 35 % AnA cBUHLOBOrO XpycTansi.

Ans npoussofacTBa 6eCLBETHOMO CTeKNa AONYCTUM OYeHb HU3KUIA NPOLIEHT OKPAaLLEHHOro CTekna, NOCKOSbKY OKpa-
LUEHHOE CTEKNO He MOoXeT 6biTb obecLeyeHo. MoaToMy cxeMbl BTOpUYHOI nepepaboTku cTekna Gonee adhdheKTUBHBI,
€CNU BKIOHAoT pasgeneHne no LuseTam.

5.9 Kotnbl-yTunusaropbl W36bITOYHON TENNOTbI

MeToa oCHOBaH Ha NPonycKaHWU ALIMOBLIX ra3oB HaNPAMYH Yepes COOTBETCTBYIOLMIA BOJOTPYOHLIA KoTen Ana
npoussoacTea napa. Map MoxeT ucnonb3osatecs AN oborpeBa NOMELLEHUA UK eMKOoCTel U TpybonpoBogoB MasyTa
UNn NOcpeaAcTBOM TYPOUHBLI ANA NPOM3BOACTBA ANESKTPOIHEPrUM UNKN NPUBEAEHUA B ABUXEHUe 0BOpyA0BaHUSA, Hanpumep
KOMMNPECCOPOB UNN BEHTUNATOPOB CEKLIMOHHLIX MALLUH.

[eiMoBblie rasbl, NOCTynatoLWme oT pereHepaTopoB UMK pekynepaTopos, UMEIOT Temnepatypy ot 600 °C go 300 °C.
TeMnepaTypa Ha BbIXOA€ U3 KOTNa-yTUnusaTopa onpeaenseT BOIMOXHOCTW yTUNU3aLWUN TeMNoThl U orpaHuyeHa npmbnu-
3uTenbHo 200 °C U3-3a pucka KoHAEHcaLMK B KoTrne n gna obecneveHns pyHKUNOHMPOBaHUSA AbIMOBOIA TpY6bl. Tpy6Gbl KOT-
na nofeepXeHbl BO3AEUCTBUIO AbIMOBLIX ra30B NeYn [Ha HUX MOryT 06pa3oBbLIBaTLCA OTNOXEHUS pa3NUYHbLIX MaTepuarnos
(Hanpumep, cynbdata HaTPUA)] U AOMKHLI NEPUOAUYECKN OHULLATBLCA ANA NoaAepXaHus aEeKTUBHOCTM yTUnM3auun
TennoTkl. Brpoyem, 3TO CTAHOBUTCA MeHee BaXHbIM, €Cn KOTNLI-YTUNN3aToOPpLl B TEXHONOMMYECKON Lienn YCTaHOBMNEHbI
nocne neineynasnveatollero o6opyaoBaHms.

MPUMEHUMOCTb 1 3KOHOMUYEcKas LienecoobpasHoCTb NPUMEHEHNA 3TOr0 MeToAa onpegensiorcs obleit adpdek-
TUBHOCTbLIO, KOTOPOIA MOXHO AOCTUYL 3@ CHET €ro NPUMEHEHNR, C y4eTOM 3PPEKTUBHOCTU UCMIONL3OBAHNUSA MOITYyYEHHOTO
napa. Ha npakTuke KOTMbI-yTUIN3aTOPb! UCNONL3YIOT TONLKO COBMECTHO C pereHepaTUBHLIMU U pekynepaTUBHLIMUA CTe-
KrnoBapeHHbIMK nevaMn. Bo MHOMMX cryvasix YTUIM3MPYEMOA TENnoThl HEJOCTaTOMHO ANA 3 PEeKTUBHOrO NONyYeHU
3Heprun. OBbLIYHO BO3MOXHO €e UCMOoMb3oBaHWe TONbKO Ha pekynepaTuBHLIX Nevax, B 6onblMX yCTaHOBKaxX UMK B Tex
cnyyasix, koraa yaaetcs 06beAMHUTE AbIMOBBIE ra3bl HECKONBKUX MeYeid.

B5.10 MNMopgorpeB WKUXTbI U cTeknobos

OBbIYHO LIMXTY U CTekNob0 BBOASAT B MeYb B XONOAHOM COCTOSIHUM, OfHAKO CYLLECTBYET BO3MOXHOCTb Moforpesa
LUMXTbI U cTeknobos 3a CYET MCMonb3oBaHMA N3OLITOMHON TeNnoThl AbIMOBLIX rA30B, YTO 06ecneYnBacT CyLECTBEHHYIO
3KOHOMWIO 3Heprun. MeToq NPUMEHUM TOMBKO Ha TOMMMBHbLIX CTEKNOBAPEHHbIX Nevax.

MpsiMoiA NoforpeB OCHOBaH Ha UCMONb30BaHUK NPAMOro KOHTakTa Mexay AblIMOBbLIMU rasaMu U ChipbeM (CTeKro-
60eM W LIMXTOW) NpU NPOTUBOMONOXKHOM UX ABMXEHUW. [bIMOBbIE ra3bl NOCTYMaloT U3 KaHarna 3a pereHepatopoM. OHu
npomnyckatTcs Yepes BElEMKU B NoforpeBarerne, TakuM o6pa3oM BCTynas B HEMOCPE CTBEHHBIA KOHTAKT € CbIpbEBLIMUA Ma-
Tepuanamu. Mpu aToM gocTuraetea Harpes cTeknobosn fo 400 °C. Cuctema BKMOYaeT M 06XOAHOIN KaHar, No3BONAIOLMIA
npogormkaTk paboTy B Tex cnyyasx, korga paboTa nogorpeBarens HeahPeKTUBHa UM HEBO3MOXHaA.

HenpsiMoii nogorpeBaTens npeacraBnseT coboil NPOTUBOTOYHBIA TennoobMeHHUK ¢ TennoobMeHOM Yepes nna-
CTUHY, Ha KOTOPOW HarpeBaloTCs chipbeBble MaTepuansl. OH CNpOEKTUPOBaH B Buie OTAENbHbIX Mofdyrel U COCTOUT U3
OTAEmMbHbIX TeNnooBMeHHUKOB, pacrofnaraemMblX 4pyr Hag gpyroM. Mogynu AenaTcs Ha ropU3oHTarnbHbIe NPOTOKK ANS Abl-
MOBbIX ra30B W BepTUKarbHble — A5151 ChIPbEBLIX MaTepuarnoB. B NpoTokax CbipbeBLIX MaTepunanoB OHU ABWXYTCHA CBEPXY
BHU3 Moj AEWCTBMEM CUINbl TSXKECTU. B 3aBMCMMOCTU OT NPONyCcKHOW cnocoBHOCTU CKOPOCTE MOCTYMNaloLMX ChIpbEeBbIX
MaTepuanoB MoXeT gocturatb 1—3 M/4; Npu 3TOM OHM OBLIYHO HarpeBaroTes NpubnuanTensHo go 300 °C. [biMoBLble
rasbl NOABOASATCA K HWXHEN YacTu TennoobMeHHWKa U HanpaBnAaTCA BBEpX Yepes cnelunanbHble kKaHanbl. B oTgenbHbix
MOAYNAX AbIMOBbIE rasbl ABUXKYTCS FOpU3oHTanbHo. OBbLIYHO OHU oXNaxaarTes npubnusutensHo o 270 °C—300 °C.

SneKTpodunETp CO CroeM rpaHynsata — KoMOuHauus anekTpodunsTpa 4N yaaneHua nelnv U NpsiMoro nogorpe-
BaTens cTeknobos. [opsymne geIMOBbLIE rasbl HAMPaBMAIOTCSA B BEPXHIOK YacTb CUCTEMBI U MPOXOAAT MOHWU3ATOPbI, 3apshKa-
toLLMe YacTuLbl NblNK. a3kl 3aTeM NPOXOASAT Yepes Croii rpaHyNMPOBaHHOro CTeK10605, NoNspU3oBaHHbLIA BbICOKOBOSLT-
HbIM 3NEeKTPOAOM. 3apshkeHHble YacTULbl MbINU NPUTArMBatOTCA CTEKI060eM, Ha KOTOpoM OHWM K ocegatoT. CTeknoboi
NMOCTOSIHHO 3arpyXaeTcs B annapat cBepxy v nocne Harpesa (BNroTb Ao 400 °C) BMecTe ¢ 0ceBLUMMU HA HEM YacTULamu
MBI Pasrpy}aeTcs BHW3, B YCTPONCTBO NoAadum LUXTEI M cTeknobos B nevb.

MeTogbl nogorpesa cTekno60s W LUUXTbI MPUHOCAT CYLLECTBEHHbIE NOMOXUTENbHbIE pesynkTaThl: JOCTUraeTecs aKo-
Homus oT 10 % Ao 20 % sHeprum, cHxaeTca BeiIbpoc NOy, a npu NPAMOM Noorpese CHuxaeTca BEIBPOC KUCMbIX ra3os:
80,, HF 1 HCI Ha 60 %, 50 % n 90 % cooTseTcTBEHHO. MeToh MO3BOMSAET YBENUYUTL NPOU3BOANUTENBHOCTE NEYn Ha
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10 %—15 % 6e3 CHMXEHUS NPOAOMKUTENBHOCTM kKaMnaHui. OfHaKo, eCrin He YBEMUYUTE CbeM, CPOK CIYXObl NeYn MOXeT
CoKpaTUTBCA. Kak yxe ynoMMHanocb, MeToZ NO3BONAET CHU3UTb HEOGX0AMMOCTb B anekTponogorpese. B cBasm ¢ ncnone-
30BaHNeM CTOPOHHEro cTekno6os MOryT BO3HUKaTL NPobnemMel, CBA3aHHbIE C HENPUATHLIM 3anaxoM OT nojorpesaTtens B
CBSA3M C pasfioXeHWEeM BKITIOYEHWUI OpraHn4YeckMx MaTepuanos B cTeknoboe.

Cuctembl nogorpeBa CTeKNo6OSA U LUMXTHI TEOPETUYECKN MOrYT ObiTb YCTaHOBMEHbl Ha Noboi CTeKNoBapeHHON
neyn c gonei cteknobos Beiwe 50 %. Mogorpes TONbKO LUMXTLI NpobnemaTnyeH U He paccMaTpUBaEeTCs Kak TEXHOIOTUS,
3apekoMeHaoBaBLlasa ceba Ha npakTuke. Mcnonb3oBaHWe NpAMOro Nogorpesa NpUBOAUT K YBENUYEHWIO BEIGPOCOB TBEp-
AbIX YacTuy (4o 2000 Mr/HM3) 1 HeobXo[MMOCTY YCTaHoBKM 0B0pYA0BaHNS AN WX yAaneH!s; coBpaHHyo Mblfb 06LIYHO
HanpaenAT B NeYb. [Ang Toro 4tobbl CHU3UTL NOTEPU TENMOTLI NPU TPAHCMOPTUPOBKE Nocre TennoobMeHHUKa, cneay-
€T pacrnoraraTtbk ero Kak MoXHo Brnvxe K 3arpy3o4HOMY KapmaHy; upeaneHbiM OygeT pacrnonoXeHue HENoCpPEACTBEHHO
Haf 3arpys4qnkoM. 1o SKOHOMWYECKUM MPUYUHaM TemnepaTtypa UCnonb3yeMblX AbIMOBbLIX ra3oB JOIKHA OblTb HE HUXe
400 °C—450 °C. bonee Toro, oHW AOMKHbEI OXMNaXAaTbCA No KpaitHeh mepe Ha 200 °C—250 °C. Bo nsbexaHune arnome-
pauuun WnXTel MakcumarnsHas Temneparypa AbiIMOBbIX ra3oB He JorxHa npesbiwath 600 °C.
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