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MNpegucnosue

1 PABPABOTAH ®depepanbHbiM rocy4apCTBEHHbIM YHUTApHbIM NpeanpusTieM «Bcepoccuiickunii
Hay4HO-MCcCnefoBaTesIbCKUil MHCTUTYT CTaHdapTM3aunm matepranos n TexHonorminy (Pryr «BHUN CMT»)

2 BHECEH TexHuyeckum komMuTeTOM Mo cTaHpaptusaumm TK 113 «Hawnydywive [OCTYMHble Tex-
Hos1orMmn»

3 YTBEPX/IEH W BBEAEH B AEWCTBUE MNpukasom depepasnibHOro areHTcTBa Mo TEXHUYECKOMY
perynvposaHuio u metposiorun ot 8 aerycta 2017 r. N»819-cT

4 B HacToslLLeM CTaHAapTe peann3oBaHbl HOpMbI Ykasa lMNpe3ngeHTa Poccwuiickoii degepauymm oT 4 nioHs
2008 1. Ne 889 «O HEKOTOpPbIX Mepax Mo NOBbILIEHUI0 SHEPreTUYECKO 1 3KONorMyeckoin adpeKTMBHOCTU poc-
CUICKOW 3KOHOMMKM» U PefepanbHOro 3akoHa oT 23 Hos6pa 2009 r. Ne 261 -03 «O6 aHeprocbepexeHun un
0 MOBbIWEHUN 3HEpreTnyeckol ahheKkTMBHOCTU U O BHECEHUN U3MEHEHWUI B OTAe/IbHble 3aKOHOAaTe bHble
akTbl Poccuiickoli ®egepauymn». HacToAwmii ctaHfapT yuntbiBaeT NosoxeHusa WHgopmaunoHHo-TexHuue-
CKOro CnpaBoYHMKa N0 HanNyyLWnM SOCTYMHbIM TEXHOMOTMAM «[pOon3BOACTBO CTEKNa», YTBEPXAEHHOIO Npu-
kasom PocctaHgapTta ot 15 gekabpsa 2015 r. Ne 1575. eBponelickoro CrnpaBoYHMKa MO HaUIyYWwWnM [OCTyn-
HbIM TEXHOMIOrMAM B npousBoacTee ctekna. 2013, eBponeiickoro CnpaBoyHMKa MO HaUAYULWUM JOCTYMNHbLIM
TeXHONorMam obecneyeHns aHeproadpdekTmeHocTu. Pespanb 2009 r., peweHuss EBponelickoil komuccum ot
28 cheBpansa 2012 roga, yctaHaBNMBatoLLErO BbiBOAbI 0 Bbi6ope HAT npuMeHUTENbHO K MPON3BOACTBY CTEKNa
B COOTBETCTBUM C [lupekTnBoi EBponelickoro napnameHta n Coseta EC 2010/75/EU 0 NpOMbILLMIEHHBIX Bbl-
6pocax (LOKYMeHT 3apernctpuposaH nog Homepom C (2012) 865)

5 B3AMEH IOCT P 54201—2010

6 MEPEW3OAHWME. Asryct 2019 r.

MpaBuna NpYMeHeHs HacTOoALEro cTaHjapTa YCTaHOB/EHbl B CTaTbe 26 PefjepasibHOro 3akoHa
0T 29 moHa 2015 r. n> 162-9@3 «O cTaHgapTu3aumn B Poccuiickolii ®egepauun». NHhopmaums o6
N3MEHeHNAX K Hac T ofALeMy cTaHfap Ty ny61mKye T Ca B eXXerogHom (Mo CoOCTOAHMI0 Ha 1aHBapa TekyLwero
rofa) MHhopMauMoHHOM yKasaTesne «HauvoHanbHble cTaHAapThi», a ouLManbHblil TEKCT U3MEHEeHWi
M NOMNpaBOK — B €XeMeCA4YHOM WHOPMAaLMOHHOM ykasaTene «HauuoHanbHble cTaHfapTbi». B cnyvae
nepecmMoTpa (3ameHbl) UM OTMEHbl HACTOALEro cTaHgapTa cCooTBeTCTBYyLee yBeJoM/eHe byaeT
ony6/nKoBaHoO B 6GmKaiilleM BbIMYCKe eXeMeCAYHOro WHOPMaLMOHHOro ykasaTens «HauuoHabHble
cTaHgapTbi». CooTBETCTBYyOWAsa MHDOPMaLMA, YyBeLOMNEeHNEe W TeKCTbl pasMellalnTCcsa Takke B
MHOPMaLMOHHOI cucTeme 06LLero nonb3oBaHna — Ha oduumanbHOM caiTe defepasbHOro areHTcTBa
No TEeXHNYECKOMY perynvpoBaHunio n mMeTposorum B ceTn NHTepHeT (www.gost.ru)

© CrtaHpapTuHdopM. odopmaeHmne. 2017. 2019

HacToAwwmit ctaHaapT He MOXEeT GbITb NOJTHOCTLIO M/IM YacTUYHO BOCNPOM3BEEH, TPAXUPOBaH U pac-
MPOCTPaHEH B KAUeCTBe OULMASTLHOIO N3aaHns 6e3 paspelleHnst defepasibHOro areHTCTBa No TeXHNYEeCcKo-
My PerynupoBaHuio 1 MeTposiornm


https://mosexp.ru#

FOCT P 56828.28—2017

CopepxaHue
1 OOBMACTD MPUMEHEHUS  ..vcuiiitiiiitieiieieesee ettt e te e s e e se e s e et e et e s ebe e b e et er e ekt E e et e s e ehe e e bRt er e e btk e e ne e s eanesae et e ereesnennen 1
2 HOPMATUBHBIE COBITKM  ..eviieeiiititeee e ettt ee e e ettt ee e e sttt e s ettt e e e s e et e e e e s bt e e e sa ket e e ek et e e e e na b bt e e e easbn e e e e ansrnneeenennnneeeaans 1
3 TEPMUHBI U OMPEACITIEHMSA .eeiiiiiieeeeeietiee e ettt ee et e e e nee e e 2
4 TexHoMormyeckme npoLecchl 1 aTanbl NPON3BOACTBA U3AEMNMN N3 CTEKI@ .cciiueeeeieiirrenienieee e see s 3
5 O6wue TpeboBaHNA K NPYMEHEHNI0 HAaUNYYLLIMX AOCTYNHbLIX TEXHOMNOTUIA B NPOM3BOACTBE CTEKNA............ 4
6 Haunyywme AOCTYNHbIE TEXHOMOTMMN NOBbILEHUS 3HEProadPEKTUBHOCTM NPU NPOU3BOACTBE cTekNa... .4
7 ObecneyeHne 3KONOrMYECKON 6E30MNACHOCTU MPY MPON3IBOLCTBE CTEKITA...ecveieerureeereseaiesieeseeeereseessesseeneenns 6
MpunoxeHve A (cnpaBo4Hoe) OCHOBHble NOAOTPACAN MPOU3BOACTBA CTEKMA  .eovvervieuririreariereireereeneneeenns 9
MpunoxeHve B (cnpasoyHoe) MpumeHsemoe o6opyaoBaHNe U METOAblI NPOU3BOACTBA CTEKMA...cceueene... 10

[SY /oY 1T L o T= Lo o7 I U T SO U PP PP OPT PP UPRP 16



FOCT P 56828.28—2017

BBepeHne

OcHoByY 3aKkoHOAaTeNbCTBA B 06/1aCTU HaUNy4ylWwmnx AOCTYMHbIX TexHonorui (aanee — HAT) cdhopmu-
poBan ®enepasnbHblil 3akoH 0T 21 niona 2014 1. Nv 219-9d3 «O BHeceHUn n3MeHeHuin B defepasibHblil 3aKoH
«O6 oxpaHe OKpyxatlLLein cpegbl» 1 OTAeNbHble 3aKoHoaTe bHble akTbl Poccuiickoli depepaummn», KoTopblii
COBEpLUEHCTBYeT CUCTEMY HOPMUPOBAaHWA B 06M1ACTV OXpaHbl OKpyXalowei cpefpl, BBOAUT B poccuiickoe
npaBoBOE MOJie MOHATUE «Hauy4ylas AOCTYrNHaa TEXHOIOTMA» U MepPbl 3KOHOMUYECKOTo CTUMYIMPOBaHUSA
X035IMCTBYIOLNX CyObEKTOB ANs BHeApeHns HAT.

Buegpenne HAT npefyCMOTPEHO MeXAyHApOAHbIMU KOHBEHLMAMU W COrnalleHuamu, patndpuumpo-
BaHHbIMN Poccuiickoli ®efepauveid, B Tom yncne KoHseHuuelk ESK OOH o TpaHCcrpaHW4yHOM 3arpA3HeHum
BO34yXa Ha 60Mblune paccTosHus. KOHBEHLMeR No 3alute MOPCKOi cpedbl paiioHa Bantuiickoro mopsi. KoH-
BeHL el 0 3aLimTe MopcKoi cpedbl Kacnuiickoro Mopsi. CTOKrO/IbMCKOM KOHBEHLME O CTONKMNX OpraHnyecknx
3arpasHutensx. KoHseHuueli 06 oxpaHe 1 UCMOMb30BaHUN TPaHCrpaHWyHbIX BOAOTOKOB U 03ep. basenbckoi
KOHBEHLMEN 0 KOHTPOJIe 3a TPaHCTPaHWYHON NepeBO3KOol OMacHbIX OTXOA0B W UX YAANeHVeM U ap.

MonoxeHuss defnepanbHOro 3akoHa «O6 oxpaHe okpyxatuei cpegpl» oT 10 aHBaps 2002 1. Np 7-93
B YacTu, kacawuwelica HAT. chopmmpoBaHbl C y4eTOM HOPM €BPOMNecKoro npasa, B YaCTHOCTU [MPeKTUBbI
CoBeTa 96/61/EC 0T 24 ceHTAb6psA 1996 r. «O KOMMNIEKCHOM MpesynpexaeHun v KOHTpose 3arpA3HeHni».
[upekTusbl EBponelickoro napnameHta n Coeta 2008/1yEC ot 15 AHBapsa 2008 r. «O KOMNMIEKCHOM Npej-
yrnpexaeHun 1 KOHTpose 3arpsAsHeHnin» u fupektuebl EBponeiickoro napnameHta n Coseta 2010/75/EC ot
24 Hos6psA 2010 r. «O NPOMbILLIEHHBIX AMUCCUAX (KOMMIEKCHOE MpeAynpexaeHne n KOHTPOsb)», KOTopble
TpebytoT ncnonb3osanns HAT B Lenax npegynpexaeHns 1 COKpaLleHns 3arpssHeHnii okpyxatoLleli cpegpl.

Mpon3BoACTBO CTEKNA B LIe/IOM OTHECEHO K 06/1aCTAM NPUMEHEHNS HauayyLWnX JOCTYNHbIX TEXHOMOTWA,
yTBepxAeHHbIM PacnopsikeHvem lMpasutensctsa P® oT 24 fekabps 2014 r. No 2674-p «O6 yTBEpPXAEHUM
nepeyHs o6nacTtein NPUMEHEHNS HanAyULWNX AOCTYMHbIX TEXHOMOMMA». TpK 3TOM, COrNacHo NOCTaHOBNEHWIO
MpasutenbctBa Poccuiickoin Pepepaumm oT 28 ceHTsA6pa 2015 r. No 1029 «O6 yTBepXaeHUn KpuTepres OT-
HeceHnsi 06BEKTOB, OKa3blBalOLMX HeraTVBHOE BO3AeiCcTBME Ha OKpyXatLlyto cpefy, kK obbektam I. Il I,
IV kateropuii», K 06bekTam | kateropum oTHeCeHbl NPeAnpuATUA, KOTOpble NPOM3BOAAT CTEKNO U U3AENNS U3
CTekna, BKI0Yas CTEKI0BO/IOKHO (C MPOEKTHON NPOU3BOANTENILHOCTLIO HEe MeHee 20 T B CYTKM).

Mpon3BOACTBO CTEKNA SABASAETCA 3HeProeMKMM NpoLeccoM, No3ToMy MNOBbILLEHUE 3HEPTOaPEKTUBHO-
CTV NPOV3BOACTBA ABMSETCA NPMOPUTETHLIM HanpasneHneM paboT no obecneyeHnto pecypcocbepexeHns B
Lle/IOM U COKpPaLLLeHNs HeraTMBHOrO BO3LENCTBMA Ha OKPYXaloLyto cpeay.

B cootBeTcTBUM ¢ PacnopsbkeHuem MpaButensctBa P® or 31 oktabpsa 2014 r. Np 2178-p (pea. oT
07.07.2016) «O6 yTBEpXAeHUN nNo3TanHoro rpaduka co3gaHmsa B 2015—2017 r. oTpac/ieBbIX CIPaBOYHUKOB
Hanny4lmnx AOCTYMHbIX TEXHONOIMIA» pa3paboTka v ny6ankaums MHHOPMaLMOHHO-TEXHUYECKNX CNPaBOYHN-
koB HAT ocywiectensaetcs B nepunof 2015—2017 rr. Mpu pernameHTauny TeXHONOMMYECKOro HOpMUpoBaHUA
c yyetom HAT 3aKkoHofgaTenb pyKOBOACTBOBA/ICA €BPOMENCKMM OMNbITOM, B TOM YMC/e W NPW CO34aHuM poc-
cuiicknx cnpaBoyHukoB HAT. Tak. B nyHkTe 7 cTaTbn 28.1 7-®3 npAMO ykas3aHo, 4TO npu pa3paboTke 3Tux
CNPaBOYHNKOB «MOTYT WMCMO/b30BaTbCA MexXAyHapoAHble WHMOPMAaLNOHHO-TEXHUYECKME CNPABOYHUKU MO
HanyyWwnM JOCTYMHBIM TEXHOTOTUAM.

Oco60 cneflyeT NOAYEPKHYTb, YTO peyb WAET MMEHHO O eBpOoMencknx cnpasoyHukax HAT. KoTopble, B
OT/IMYME OT aMeprKaHCKON NPakTUKK, He ABAATCA nepeyHamun HAT. NHdopmauums, cogepxaliascs B cnpa-
BOYHMKax no HAT, npeaHa3HayeHa ANs TOro, YTobbl €e MOXHO 6bI/1I0 NCMONb30BaThb AN BHeApeHua HAT Ha
KOHKPETHOM NpeanpuATUN, TO eCTb 3TV CMPABOYHUKN afipecoBaHbl XO35NCTBYOLWNM CyObeKkTam.

HacToswwmii ctaHaapT NOAroTOB/MEH C YYETOM MOMOXeHUA akToB (MocTaHoBneHne MpasutenscTea PO
oT 23 pekabps 2014 r. Np 1458 (pez. ot 09.09.2015) «O nopsifke onpefeneHvst TEXHONOMMKW B KavyecTBe
Haunydlwerli AOCTYNHON TeXHOMOorMK, a Takke pa3paboTku, akTyanusauum v onybmkoBaHUa MHGOPMaLMOH-
HO-TEXHUYECKMX CMPaBOYHUKOB MO HaUNyYLWNM LOCTYMHbLIM TEXHOMOTUAM), NPUHATLIX B passutue 7-®3, UH-
hopMaLMOHHO-TEXHUYECKOTO crnpasBoyHuka [1]. B ctaHfapTe npusefeHbl peKoMeHgauuu no npaktmyeckomy
NMPUMEHEHNIO U BO3MOXHOCTW MUCNOMb30BaHNA HAT NoBbILLEHNA 3HepreTUyeckoin athpdekTMBHOCTM Npu Npo-
M3BOJCTBE CTeKa Pas/IMYHOr0 Ha3HaYeHUsl, OCHOBaHHbIE, B ONONHEHMEe K CNpaBOoYHUKY [1], Ha NoNoXeHnsx
cnpaBouYHbIx okymeHToB EC {2] n WcnonHutensHoro pelleHus EBponeiickoil komuccum (3).

B HacTosilem cTaHfjapTe 06BbeKTOM CTaHjapTu3auun SBASTCA Haunydylime AOCTYMHbIe TEXHOMOorH,
npegmMeTom cTaHAapTU3auumn aBaseTcs NPou3BOACTBO CTEK/NA, acCNekToM CTaHAapTu3aLmn ABASITCA acnekTbl
NOBbILEHUS 3HepreTYeckoin adheKTVBHOCTM NPV NPOU3BOACTBE CTekNa.
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HAUVWOHANBbHbBIMN CTAHOAPT POCCUWNCKOW OGEALEPALUMN

HANNYYWNE OOCTYMNHBLIE TEXHOJIOT NN

Mpon3BoaCcTBO cTeEKNA.
AcneKTbl NOBbILEHUSI 3HEPreTuyeckoin acppekTMBHOCTM

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

Nata BBegeHnsa — 2017—12—01

1 O6nacTb NnpuMeHeHUs

HacToswwmii cTaHgapT ycTaHaB/MBaeT NpakTuyeckne pekoMeHAauMmn no NpUMeHeHWo Hauayylwmnx ao-
CTYNHbIX TexHonorui (HAT) noBbllWeHNs aHepreTnyeckoin adheKTMBHOCTU Npu NPOM3BOACTBE CTekna, ycTa-
HOB/IEHHbIX B MH(pOPMAaLMOHHO-TEXHNYECKOM cripaBoyHuKe [1] n eBponelickux gokymeHTax [2}—[4]. aganTu-
POBaHHbIX K POCCUACKUM YCNOBUSIM.

HactosAwwmi ctaHgapT pacnpocTpaHaeTcss Ha NPOeKTUpoBaHue HOBbIX NPeAnpusaTWil Mo NPOU3BOACTBY
cTekna, Ha PeKOHCTPYKUMIo (MOAepHM3aLnio) AeNCTBYIOWUX NPeanpuUsaTUiA, NpoBeaeHne npoueaypbl OLEeHKN
BO3[eCTBMA Ha OKPYXaloLLylo cpely v rocyfapCTBEHHON 3KCNepTu3bl COOTBETCTBYIOLLEN JOKYMEeHTaL K.

TpeboBaHusi, yCTaHOB/EHHbIE HACTOALWMUM CTaH4AapTOM, NpefHa3HaveHbl A8 A06POBONLHOIO NpumMe-
HEHVS B HOPMAaTMBHO-NPABOBOWN, HOPMATUBHON, TEXHNYECKOI N NPOEKTHO-KOHCTPYKTOPCKOM AOKYMEHTaUuu, a
TakKe B Hay4HO-TEXHWYECKOW, y4eOHOW 1 cnpaBoYHOW nuTepatype NpYMeHWTEeNbHO K npoueccam npov3Boa-
cTBa CTekna, obecneumsas npu aTOM COXpaHeHVe 1 3almnTy OKpyXatolei cpeabl, 340P0OBbS W XXNU3HW No4el.

2 HopmaTuBHbIE CChIJIKN

B HacToALlemM cTaHAapTe UCMob30BaHbl HOPMATUBHbIE CCbIJIKN Ha criefylolme ctaHaapTbl:

FOCT P MCO 9000 Cuctembl MeHemxMeHTa KadecTsa. OCHOBHbIE MOJIOXEHUS 1 CNoBapb

FOCT P NCO 14050 MeHemXMEHT OKpyxatLei cpeabl. Cnosapb

FOCT P MCO 50001 CwucTembl 3HEpPreTMYeckoro MeHemkmeHTa. TpeboBaHns 1 pykoBOACTBO MO Npu-
MEHEeHIo

FOCT P 50831 YcTaHOBKM KOTefbHble. TensiomexaHuyeckoe obopypoBaHue. O6WuMe TexHuyeckue
TpeboBaHusA

FOCT P 513871) 3SHeprocbepexeHune. HopmatuBHo-MeToauyeckoe obecrneyeHne. OCHOBHbIE MNOIOXEHMUS

FOCT P 52104 PecypcocbepexeHune. TepMUHbI 1 oNpeaesieHuns

FOCT P 541952) Pecypcoc6epexeHue. MNpombllLieHHOe Npou3BOACTBO. PykoBOACTBO MO onpegene-
HUO nokasateneii (MHAMKaTOPOB) 3HEPro3aPEKTUBHOCTHN

FOCT P 541963) PecypcocbepexeHne. MpombilieHHOe Npou3BoACTBO. PYKOBOACTBO MO UAEHTU(M-
KaLun acnekToB aHeproaeKkTnBHOCTH

FOCT P 541974> Pecypcoc6epexeHune. MNpomblLLieHHOe NPou3BoACTBO. PYKOBOACTBO MO NiaHupoBa-
HUIO Nokasateneii (MHAMKATOPOB) 3HEeProadEeKTUBHOCTHN

1> eiictByeT TOCT 31607—2012.

2> fleiictByeT FTOCT P 56828.29—2017 «Hanny4wue fOCTYNHbIE TEXHOMIOIMN. AHeprocbepexeHune. MNopsaok onpe-
feneHus nokasatesnieil (MHANKATOPOB) 3HEProahheKTUBHOCTU».

3l feiicteyeT TOCT P 56828.19—2017 «Hannyuwmne AocTynHble TexHonormm. dHeprocbepexerHme. Metogonorus
naeHTudunKaumn nokasarenein aHeproadPBKTUBHOCTU».

4> flelictByeT TOCT P 56828.16—2017 «Hauny4lwne AOCTYNHble TeXHOMOMU. dHeproc6epexernune. Metogonorus
naaHMpoBaHUsA NokasaTesieil (MHAMKATOPOB) 3HEPTroadhPeKTUBHOCTU.

M3paHune oprynanbHoe



FOCT P 56828.28—2017

FOCT P 54198") PecypcocbepexeHune. poMbillNeHHOe NPOM3BOACTBO. PyKkoBOACTBO MO NpuMeHe-
HUIO HaMAy4LInX AOCTYNHbIX TEXHOMOTUIA A1 NOBbILIEHNSA 3HEPro3hPEeKTUBHOCTU

MpumMeyaHune — MNpn NoNb30BaHNM HACTOSILLMM CTaHAAPTOM Lie/1Iecoo6pa3Ho NPOBEPUTL AeiCTBME CCbIIOYHbIX
CTaH4apToB B MH(POPMALMOHHO cucTeme 06LLero NoNb30BaHWa — Ha ouumanbHOM canTe defepanbHOro areHTcTBa no
TEXHUYECKOMY PETy/INPOBAHNIO U METPOJIOTMMN B CETU VIHTEPHET UM MO eXEerogHOMY MH(OPMaLMOHHOMY yKasaTesto «Ha-
LMoHasbHble CTaHAAPTbI», KOTOPbI 0NY6/IMKOBAaH MO COCTOSIHMIO HA 1 AHBaps TeKYLEero roga, v no BbiMyckam exemecsiu-
HOro MH(POPMALMOHHOTO yKasaTtensi «HauMoHanbHble CTaHAAPTbI» 3a TeKyLWnii rod. EC/im 3aMeHeH CCbIJIOYHbIN cTaHAapT,
Ha KOTOpbIli faHa HefaTMPOBaHHANA CCbISKa, TO PeKOMeHAYeTCsl UCMO/b30BaTh AEliCTBYIOLLYI0 BepCUio 3Toro ctaHgapra
C YYeTOM BCEX BHECEHHbIX B JlaHHY BEPCUIO M3MEeHEeHWUI. ECNM 3aMeHEeH CCbIIOYHbIM CTaHAAPT, Ha KOTOPbIV AaHa fatu-
poBaHHasi CCblfika, TO PEKOMEHAYeTCS MCNo/b30BaTb BEPCUIO 3TOTO CTaHAapTa C yKa3aHHbIM Bbllle rofoM YyTBEepXAeHUs
(NpuHsTUS). ECNv Nocne yTBEPXAEHMS HACTOSLWEro cTaH4apTa B CCbI/TOYHbIV CTaHAApT, Ha KOTOPbIA faHa fgaTrpoBaHHas
CCbl/IKa, BHECEHO M3MeHeHue, 3aTparnBatollee NooXeHne, Ha KOTOPOe fiaHa CCbIJiKa, TO 3TO NOIOXeHNe peKoMeHayeTcst
NpPUMeHsiTb 6e3 yyeTa JaHHOTO0 U3MeHeHUsl. EC/IM cCbI/IOYHbIV CTaHAapT OTMeHeH 6e3 3aMeHbl, TO MNOI0XEHNe, B KOTOPOM
[aHa CCblfIKa Ha Hero, PEKOMeHAYyeTCsl MPUMEHATb B YACTW, He 3aTparvBaloLieil aTy CCblKy.

3 TepMuHbI 1 onpegeneHns

B HacTosLeM cTaHaapTe npuMeHeHbl TepMuHbl o FTOCT P MICO 9000. TOCT P MCO 14050. TOCT P 50831,
FOCT P 51387. TOCT P 52104. a Takxe crefyoLiye TEPMUHbI C COOTBETCTBYIOLW MY onpeaeneHusamMu:
31

Haunydlwas focTynHas TeXHoMorna: TeXHonornsa npomM3soAcTsa npoaykLmmn (Tosapos), BbINO/IHEHUSA
paboT, okasaHus ycnyr, onpegensieMas Ha OCHOBE COBPEMEHHbIX AOCTUKEHWUA Haykn U TEXHWUKW WU Hau-
Jlyylliero coveTaHusi KpUTepUeEB AOCTMKEHNA Lieieil OXpaHbl OKpyXatoLeid cpefbl Npy yCI0BUN Hannyms
TEXHWYECKO BO3MOXHOCTN e NPUMEHEHUS.

(PepepantHblil 3akoH «O6 oxpaHe okpyxatolLleli cpefbl», cTatbs 1]

MpumevaHnsn

1 K «Hauny4lmm AOCTYNHbIM TEXHOOTUSAIM» OTHOCST: TEXHO/IOTMYECK/Ee NPOLECChl, METObI, NOPAAO0K OpraHm3a-
LM NpoV3BOACTBA NPOAYKLUN N IHEPTUN, BbINOSIHEHUS Pa6GOT UM OKa3aHUA YC/yr, BK/OYas CUCTEMbI 3KOSTIOTMYECKOro
VN 9HEepPreTMYecKoro MeHeaXXMeHTa, a Takke NPOeKTUPOBaHNsA, CTPOMTENbCTBA M AKCN/IyaTauumn CoopyxeHuii n o6opyao-
BaHuA. obecneymBaroliMe yMeHbLeEHNEe U (MN) NpefoTBpaLieHre NOCTYN/IeHNs 3arpsA3HAIOWNX BELWECTB B OKPYXato-
Lyto cpesy, o6pa3oBaH1s O0TXOA0B NPON3BOACTBA MO CPABHEHWUIO C MPUMEHAEMbIMU U ABNSOWmMecs Hanbonee adpcek-
TUBHbIMW A1 06ecnevyeHNs HOPMaTMBOB KayecTBa OKpyXatleli cpefbl, HOPpMaTVBOB JOMYCTUMOrO BO3JeicTBUS Ha
OKpYXaloLyto cpeay npu ycrnoBun 3KOHOMUYECKO Len1ecoobpasHoCTU U TEXHUYECKON BO3MOXHOCTU UX NMPUMEHEHUS.

2 «Hawnydwue» o3HavaloT TexHOMOrnn, Hanbonee adphekTUBHbIE ANA NPON3BOACTBA NPOAYKUUN C 065A3aTesb-
HbIM [JOCTVXXEHNEM YCTaHOB/IEHHbIX YPOBHEV COXPaHeHUs U 3alnTbl OKpYXaloLein cpeabl, B TOK» YNC/e Tak Ha3blBae-
Mble «3e/1eHble TEXHOMOTUN».

3  «JlocTynHble» 03HA4YaloT TEXHONIOMUKN, KOTOpble pasdpaboTaHbl HACTO/IbKO, YTO OHWU MOTYT 6bITb MPUMEHEHbI B
COOTBeTCTBYHOULel OTpac/M NPOMbIWAIEHHOCTU NPU YC/IOBUM NOATBEPXKAEHUS 3KOHOMUYECKOW, TEXHUYECKOMr, aKono-
rMyeckoli 1 counanbLHOM LenecoobpasHOCTU ee BHeApPeHUA. TEPMUH «AO0CTYNHble» NpUMeHUTeNnbHO K HAT o3HavaerT,
YTO TEXHOMOMMSA MOXeT ObiTb BHeJpeHa B 3KOHOMUYECKN U TEXHUYECKN peann3yeMblX A9 NPeAnpUsTUS KOHKPETHOW
OTpac/nn MPOMbILLIEHHOCTU YCNOBUAX. B 0TAENbHbIX CNyYasaX TEPMUH «A0CTYMNHasi» MOXET GbITb JONO/IHEH TEPMUHOM
«cyujecTBytoLan».

4 «TexHONornsa» o3HavyaeT Kak UCNONb3yeMyH0 TEXHOOMMIO, Tak 1 CNOco6, MeTo/ U NpueM, KOTOpPbIMU NPOU3BOA-
CTBEHHbI 06bekT. Bk/tOYasi 060pyAoBaHNe, CNPOEKTMPOBaH, NMOCTPOEH, OPraHW30BaH, 3KCMNyaTupyeTcs, BbIBOAUTCA
13 aKcnnyaTaunmn nepej ero nukBupaunen ¢ ytunnsauymeit 06e3BpexeHHbIX YacTel 1 yaaneHmem onacHbIX COCTaBs-
HOLLMX.

5 KHAT MoryT 6bITb OTHECEHbI MafIOOTXOAHbIE N 6E€30TX0AHbIE KaTeropmum TEXHONOrMYecKoro npouecca, ycTaHoB-
neHHble B TOCT 14.322—83.

6 Mpwu BbIGope HAT oco60e BHUMaHWe cnegyeT yaensaTb NONOXEeHUAM, NpeAcTaBnseMblM B perynsapHo o6HOBNA-
embIx MNpaBnUTeNbLCTBOM Poccuiickoin ®eaepaunn «MepeyHax KpUTUHECKUX TEXHOMOTUA».

[FOCT P 56828.15—2016, ctatbs 2.88]

NMpumeuvaHune — HAT cBOAATCA B MHPOPMALMOHHO-TEXHUYECKUE CMPABOYHUKM, KOTOPbIE, KaK 3/IEMEHT rocy-
[apCTBEHHOTO PerysiMpoBaHuns, SBMSIOTCA MHCTPYMeHTaMu oGecrneveHns aKosiornyeckoii 6e30nacHoOCT NPOU3BOACTB U
3/1IeMeHTaMN TEXHUYECKOTO PerysiMpoBaHus.

1) OeictByeT FOCT P 56828.24— 2017 «Haunyywune fOCTyNHble TeXHONOrMn. dHeprocbepexeHne. PykoBoACTBO
Mo NPUMEHEHUIO HaN/TYULINX AOCTYNHbIX TEXHOMOTNI A5 NOBbIWEHUS 3HEPrO3PEKTUBHOCTM».
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3.2

aHepreTuyeckas 3 PeKTUBHOCTb; 3HEProapPEeKTMBHOCTL; XapakTepucTIKa, OTpaXatoLlasi oTHoLle-
HUe MonesHoro adhhekTa OT MCMOJIb30BaHNS TOM/IMBHO-3HEpreTuyeckux pecypcos (TIP) k 3aTtpatam TP,
NPOM3BEAEHHLIM B LENAX NOJyuyeHns Takoro ahpekTa, NPUMEHUTENIbHO K MPOAYKLMM, TEXHOMOMMUYECKOMY
npoLieccy, 1opuanyeckomy fuly, UHAMBUAYaNIbHOMY NpeAnpUHUMATesto (X03sACTBYIOLLEMY CYOBEKTY).

MpumeyvaHwns

1 OHBProad@EeKTMBHOCIbL BblpaXaeTCsA MnokasatesiaMyu  MOTPe6/IeHNA 3SHEPrUM  KOHKPETHbIMU  O6bekTamu,
n3gennsamMu.

2 OHeproapekTNBHOCTb OLEHNBAETCA:

- 3HaYeHUAMU KoappnymeHToB NonesHoro gericteus (KMNA) n ncnonbsosanusa Tonamea (KUT) (%);

- UICNOJIb30BaAHMEM MEHbLUEro KO/IMYEeCTBa IHEPrUn ANa o6ecnedyeHns TOro Xe YPOBHA aHepreTuyeckoro obecne-
YeHUA 34aHui.

3 OHepreTnyeckas 3(PPEKTUBHOCTbL — XapakTepUCTMKa, oTpaxarol,as OTHOWEHWE NOMNE3HOro adhdekTa oT nc-
Nosb30BaHUA IHEPreTUYECKNX PecypcoB K 3aTpaTaM 3HepreTM4ecknx pecypcoBs, MPOn3BeAeHHbIM B Lie/1IX NoyyYeHuns
Takoro adpdpekTa, NPUMEHNTENIbHO K NPOAYKUUN, TEXHOTOTMYECKOMY NPOoLEeccy, opUaNYecKomy Ly, MHAMBUAYaIbHO-
My npegnpuHuMaTento [5]. XapaktepusyeTcsi yMeHblueHnem o6bema MCMnosib3yeMblX TOMIMBHO-IHEPreTUuYecknx pe-
CypCOB NpU COXPAHEHUN COOTBETCTBYIOLLEro NOME3HOro adhhekTa OT X UCNOJIb30BAHUA, B TOM uncsie o6bema npous-
BeAEHHOI NPOAYKLMMN, BbIMO/IHEHHbIX PA60T, OKa3aHHbIX YC/yT.

[FTOCT P 56828.15—2016. ctatbs 2.219]

NMpumeuvaHune — PesynbTar uefneHanpaBfeHHON AeATENIbHOCTM MO 3KOHOMUM 3HEPreTMYecKUX PecypcoB Ha
CTaAMAX XM3HEHHOTO LMKNA NPOAYKLMUM 1 (M1M) NPU NINKBUAALUN OTXOA0B Ha BCEX aTanax UX TEXHOOrMYECKOro LuKna.

4 TexHosiormyeckne npoLecchl 1 aTanbl NPoOM3BOACTBA U3Aenuii U3 cTekna

4.1 OcHOBHble TexHO/orMYeckne nepeaesnbl OANMHAKOBbI NPU N3rOTOBEHUN 6O/bLUMHCTBA BUAOB U3fe-
nuii M3 cTekna B NofoTpacnsx (nepeyeHb NogoTpacneli NpMBeAeH B NPUIOXKEHUN A) 1 BKIOYAIOT:

- 06paboTKy U XpaHeHWe CblpbEeBbIX MaTEPUAsIOB;

- NPUTOTOB/IEHNE U3 HUX LLUNXTbI (CMEcK C onpefeneHHbIM COOTHOLEHNEM CbIPbEBbIX MaTepnasios);

- BbICOKOTEMMNepaTypHYH BapKy LUNXTbl 1 NOSyYeHWe pacniaB/ieHHOW CTeknoMacehl:

- thopmoBaHvie usgenwuii:

- OTXKUT U3AeuiA.

4.2 B 3aBUCMMOCTM OT BUAA NPOAYKLMN B CTAHAAPTHYIO TEXHOIOTMYECKYI0 CXeMY MOTYT ObITb BHECEHDI
cTagun ropsiyeii U XosI04HOW XMMUYECKOW TN MexaHN4Yeckoin 06paboTkn, YyNPOYHEHMWS, OKpaLlLIMBaHUS U T. M.

4.3 O6uwaa TexHoNor1a NPoM3BOACTBa CTeKNa U TUNOBble TEXHO/IOTMYECKNE CXeMbl NMPOV3BOACTBA OC-
HOBHbIX BUJ0B M3[eNnii ycTaHOBNEHbl B nogpasaenax 2.2—2.6 [1].

4.4 TexHonornyecknin npouecc Npon3BOACTBA U3AeNnii U3 CTeKNa COCTOUT U3 HECKOJTbKMX 3Tanos.

4.4.1 Ha nepsom 3aTane NpPoMCcXoAuT NOAroTOBKa CbiPbEBbLIX MaTepuanos (gpobnexHune, cyLika, Nnpoceun-
BaHNe). B 3aBUCMMOCTUN OT Ha3HAYEHUA CTEKNA Cbipbe ANA €ro U3roTOBIEHNS COAEPXUT pas/inyHble OKCUAbI
N MUHepanbl. KpemHe3eM, ABAAKLWMIACA OCHOBHON COCTABHOW YaCTbl0 HEOPraHMYeckoro CTekna, BXOAWUT B
LIMXTY B BUJEe KBapLEBOro necka (pexe — B BUAe MOJIOTOrO KBapua).

4.4.2 3aTem cbipbeBble MaTepuasbl UCMONb3YIOT 415 NPUrOTOBEHNS LWNXTbI (4O3UPYIOT Y CMeLLUMBaloT
KOMMOHEHTbI B COOTBETCTBUW C TPeO6OBaHNAMM K COCTaBY M CBOWCTBaAM KOHEYHON npoAyKuuu). [na Bapku Bbl-
COKOKa4yeCTBEHHbIX MPO3pPayHbIX CTEKO/T NECOK OUNLLA0T (N3NKO-XMMUYECKUMI cnocobamu. B cocTas LWNXTbI
BBOJAT Takke coeMHeHUs KanbLms, 6opa, doctopa, antoMUHUSA, a Takke BCroMoraTesibHble MaTepuasibl —
ocBeTuTenu, obecuseunBareny. rywnTenmn, KpacuTen u BOCCTaHOBUTENN.

4.5 Tpouecc CTek10BapeHus, CBA3aHHbI C NoslyYeHrem OfHOPOAHOrO pacnsiasa, YC/10BHO pasfensoT
Ha HecKoJ1bKO NofaTanos: o6pa3oBaHmne CUIMKaToB, CTEK1006pa3oBaHne. 0CBET/IEHNE, TOMOreHM3aLUnio 1 ox-
naxpeHve.

4.5.1 Ha nepeom nogatane nNpoucxoAuT NnasfieHNe KOMMOHEHTOB, 06pa3yeTcs Xxugkas asa, cogep-
Xauaa cunivkaTbl U NPOMEeXyTouHble coenHeHnsa. ITOT atan 3asepaeTca npu 1100 s8C— 1200 °C.

4.5.2 Ha nogatane cteknoobpasoBaHusa npu 1200 X — 1250 “C pacTBOPSAOTCHA OCTATKM LUMXTbI, Mpo-
NCXOAUT B3aMMHOE pacTBOPEHWE CWU/IMKATOB, YAafeTcsa fieHa n obpasyeTcs OfHOpPOAHas cTekiomacca, Ha-
CbllLEeHHas ra3oBbIMU BK/THOYEHNAMMU.

4.5.3 Ha nogatane ocsetnieHus (1500 X — 1600 X, A/INTE€/IbHOCTb — [0 HECKOJIbKUX CYTOK) NPOUCXO-
OWT yaaneHve 13 pacnnasa rasosbix ny3bipeil. O4HOBPEMEHHO C OCBET/IEHNEM NPONCXOANT FOMOTeHn3aLms.
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4.5.4 Ha nogatane oxiaxaeHus NpoBoAAT NOATOTOBKY CTEK/IOMAcChl K (DOPMOBaHUIO, 4715 Yero pasHo-
MEPHO CHMXaKT TeMnepatypy Ha 400 °C—500 °C u gocTuraroT He06X0AMMOI BA3KOCTU CTEKIOMACChI.

4.5.5 ®opmoBaHve u3fenuii U3 cTeksioMacchl Npy NPOM3BOACTBE COPTOBOMO M TapHOrO CTekna ocy-
LLECTB/IAIT pPas/InYHbIMX MeToAamMy — npeccoBaHueMm, Nnpecc-BblgyBaHUEM, BblAyBaHWeM U APYTMMU C UC-
no/sib30BaHNEM crneunasibHbIX CTEKN0(OPMYIOLLNX MALLVH.

4.6 Bblbop MeToAa CTEK/I0BApeHUs onpeaenseTcs 3KOHOMUYECKUMUN U TEXHOIOTMYECKUMU hakTopamu,
OCHOBHbIE 13 KOTOPbIX cneaylowme: Tpebyemas NpomM3BOANTENbHOCTb, COCTaB CTEKNa, CBA3aHHbIe KanuTasib-
Hble U TekyLine 3aTpartbl B Te4eHWe NPoLo/IHKUTENbHOCTM KamnaHuy neyu, B T. Y. LeHbl Ha TOMN/IMBO, CYLLecTBY-
Iowas nHpacTpykTypa. MNpy 3TOM TEXHOMOTMYECKME Y IKOHOMUYECKNe TpeboBaHUS ABMAIOTCA Onpefensio-
LUMMMN.

4.7 BaxHas 4yacTb TeKyLIUX pacxofioB — 3HepronoTpebaeHve, NoaToMy 06bI4HO BblGMpaloT Hanbonee
3HEeproa)PeKTUBHY0 BO3MOXHYI KOHCTPYKLMHO.

4.8 3nemeHTbl TEXHOMOTMYECKOrO MpoLiecca Npou3BOACTBa CTekna u obopyaosBaHue npefcTaBieHbl B
npunoxeHunn b.

5 O6wue Tpe6oBaHUSA K MPUMEHEHUIO HAUYULINX AOCTYMHbIX TEXHOMOMNI
B NPOM3BOACTBE CTEKNa

5.1 Mpu BHegpeHun HAOT B NpOM3BOACTBO CTEK/a Pa3/IMYHOIO Ha3HavYeHUs Heo6xoaAMMo:

- obecneunTb KOMMIEKCHbIA NOAX0A K NpefoTBpalleHuno Wunv MUHUMKU3aLUM TEXHOTEHHOro BOo3aeit-
CcTBUSA, 6Gasmpyrowmiics Ha conocTaB/ieHun 3PdEKTUBHOCTU MEpOonpuUSTUl MO OXpaHe OKpyxatliel cpe-
[bl C 3aTpaTamu, KOTOpble AO/HKEH NPY 3TOM HECTW XO3AWCTBYHOLWMI Cy6beKT ANs npefoTBpaLieHns u/mnu
MUHMMM3aLMM 0Ka3blBAEMOrO Mpu NpPOW3BOACTBE CTEK/a TEXHOreHHOro BO3AENCTBUSI B 0ObIYHbIX YCIOBUSX
X035ICTBOBaHNS;

- 06ecneynTb KOMMNJIEKCHYIO 3aliuTy OKpyXatoLei cpeabl, C TeEM UYTOObl peLleHne ogHOM Npo6nemsl He
c03faBasio Apyrylo U He HapyLlano yCTaHOB/IEHHbIX HOPMATNBOB KauecTBa OKpyXalolei cpefbl Ha KOHKpeT-
HbIX TEPPUTOPUSAX.

5.2 HAT noBbiweHns 3HeproaHeKTMBHOCTN NPV NPOU3BOACTBE CTEKNa XapaKTepu3ylTcs psgoM oc-
HOBHbIX NapameTpoB, BKIOYas:

- NoTpeb6/ieHne TEMIOBOI M 3/1IEKTPUYECKOI SHEPIMM HA eANHULY NPOVU3BOAUMON NPOAYKLMK:

- NoTpe6/ieHne Cbipbs HA eANHULY NPOV3BOAUMOL MPOAYKLUN:

- TEXHO/IOTMYeCckne HopMaTHBbl (XapaKTepuUCTUKM BbIBPOCOB, COPOCOB 1 OTXOA0B), KOTOPbIE MOTYT 6bITh
obecneyeHbl nNpy npuMeHeHnn HAT B pacyeTe Ha eAUHULY NPOU3BOAMMON NPOAYKLMWN;

- 0cO6eHHOCTU nNpuMeHeHus HAT B pa3fMyHbIX KNMMaTU4eckmx, reorpamyeckmx n MHbIX YC/10BUSIX.

6 Hawunyywne foCTynHble TEXHOIOTUU MOBbILEHUS 3HEPTO3h(hEeKTUBHOCTU
npu NPou3BOACTBE CTEKNA

6.1 Mpou3BOACTBO CTEK/IA ABNSIETCS SHEProeMKMM MPOLEeCcCOM, NO3TOMY UCTOYHWK 3HEPTUU, MeToAbl
Harpesa v yTuim3auuy TenaoTbl SBAAIOTCA onpefensaowmnumn ansa paspaboTku KOHCTPYKLUUN neyn, JOCTuxKe-
HMS 3KOHOMUYECKON 3PheKTUBHOCTM NpoLecca NPon3BoACTBa CTekna.

6.2 B npouecce CTek/l0BapeHusi, KOTOPOMY cCrieayeT yAensaTb OCHOBHOE BHMMaHue, pacxogyeTcs oT
60 % fo 80 % Bceli aHeprun, noTpebasemoli Npu NPOU3BOACTBE CTek/Na B pa3/IMYHbIX NOAOTPACNSAX, 0COOEH-
HOCTU KOTOPbIX NPeACcTaB/ieHbl B MPUIOXeHnn A.

6.3 YpenoHoe aHepronoTpeb6sieHme 3aBUCUT OT XapakTepUCTUK neum (B YaCTHOCTK, ee Tuna u pasmepa).

6.3.1 B 60/bLIMHCTBE NOAOTPac/eil CTEKO/IbHOW NPOMBILLIEHHOCTM UCMOJb3YHTCA 60/bLUNE Neyn He-
NpepbIBHOIO AeliCTBUS, 0ObIYHbIE CPOKM 3KCM/lyaTauum KOTOPbIX COCTaBNSAT 5— 12 fneT. a B HEKOTOPbIX CAy-
yasax — fo 20 net. DHepronoTpebaeHne neyn pacteT MO Mepe yBe/IMYEHNA Cpoka ee akcnnyaTaummn. Teope-
TUYECKU/ A MUHUMYM YAEMbHOTO NOTPe6aeHNA 3Heprnyn Ha cTeknoBapeHne coctaBnset 2.74 TAx/T; peanbHO
[OCTUTHYTblE MUHMMAasIbHbIE 3HAYEHUS 3TOr0 nokasaTess 6nmskm k 5 [/T cBapeHHOW cTekomacchl B Ha-
yasne VCnosib30BaHNs neun.

6.3.2 lpu Npon3BOACTBE CTEKA IHEPINS TaKke NoTpebnseTcs BbIpaboTOUHbIMM YACcTAMM Neyelt B Npo-
Leccax (OOPMOBKM, OTXKMIa U CUCTEMAMU OTONIEHNA NPeAnpUATUIA.
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6.3.3 CnepfyeTt OTMETUTb, YTO YAE/bHbI PacXos SHEPTMN B 3HAUYMTENbHON CTENEHN 3aBUCUT OT pa3Mepa
neyu:

- Meyn NpousBoOAUTENBHOCTBIO 60n1ee yem 800 T/cyT TpebyloT Ha TOHHY CBApEHHOW CTekloMacchl Ha
10 %— 12 % MeHbLUe 3HEepPrun No CPaBHEHMWIO C NeYamy NPoOn3BOAUTENBHOCTLIO 0K0s10 500 T/CyT.

6.3.4 CTtapeHue neun nNpuBOAUT K yBENUYEHUIO NOTPebneHnsa aHepruu B cpegHem Ha 1.5 %—2.0 % B
rog.

6.3.5 lpu cTeknoBapeHnn cteknoTapsl noTpebnsertcs 6onee 75 % sHeprumn (405 npomssofcTea na-
KOHOB noTpebsieHne aHeprum npu cTeknosapeHun coctasnseT 50 %). OcTanbHas 3Heprua Ucnonb3yeTcs B
BbIpabOTOYHOW YacTu neun, npouecce hopmMoBaHuUA (CxaTblii BO34yX M BO3AyX ANA oxnaxaeHus dopm), ne-
Yyax Anea omkura, npoteccax 06paboTkn Cbipbs U NOATOTOBKW LUMXThI, OTON/IEHNA NOMELLEHNA 1 Ha NOKPbITHE
3aTpart obLero HasHayeHus, cTapeHve neun NPUBOANT K YBENIMYEHUIO NOTPEOBIeHNs 3Heprun B cpefHem Ha
1.5 %—3 % B rog. 3HauMTeNIbHOE B/IMSIHME HA 3HepronoTpebeHne neun okasblBaeT NPOLEHT CTekno60s, nc-
MoJib3yeMOoro B COCTaBe LUUXThI.

6.3.6 B Poccuiickoii ®epepauunmn cTeknoBapeHHble neyn 48 Npou3BOACTBa IMCTOBOrO cTekna paboTa-
0T Ha NpUpPoAHOM rase. Ecnv TexHonornyeckme rasbl NPON3BOAATCA Ha CAMUX CTEKO/IbHBIX NPEANPUATUSAX, TO
370 B/IeYeT 3a OO0V AONO/THNTENIbHbIE MOTPEBHOCTU B IHEPIUN.

6.3.7 AHanun3s aHepronoTpebaeHnss B MPOU3BOLCTBE COPTOBOrO CTeKNa 3aTpyfHeH 13-3a pasHoobpasus
npeanpuATUA, NPUMEHSEMbIX MPOLECCOB, MX MOLLYHOCTW, & Takke LUMPOKOro CrnekTpa BMAOB BblMyckaeMol
npoAayKumu.

6.3.8 HekoTtopble npouecchl, HanpuMep NPou3BOACTBO CBUHLIOBOrO XpycTasis, OCYLLECTB/IAITCA B Ha-
MHOIO MeHbLUMX MacliTabax n gaxe ¢ NPUMEHEHVNEM FOPLUKOBbIX Neyei.

6.3.9 Cpok cnyx6bl neveii Ans NPOU3BOACTBA CUMUKATa HAaTPUA PacTBOPUMOrO 3HAUUTEIbHO MeHbLue,
4yeM B MPOM3BOACTBaX CTEKNOTapbl U IMCTOBOrO CTek/a, OH He npesBblwaeT 6—7 neT u3-3a 60/bLIOr0 Co-
JepxaHus B cocTaBe LIMXTbl kKapboHaTa HaTpus, /1eTyyne KOMMNOHEHTbl KOTOPOro NpUBOAAT K UHTEHCUBHOMY
paspyLleHnio OrHeynopoB CTEK/I0BapeHHO neun.

6.4 3HauMTeNlbHOE KO/IMYECTBO 3HEPrun NoTpebnseTcs BEHTUAATOpaMu 415 nogayn sosgyxa gns rope-
HUA 1 oxnaxaaloLero sosayxa.

6.5 CokpalleHne sHepronoTpebneHnss 1 BbIGPOCOB BPefHbIX (3arpsA3HAIOLLNX) BeLecTs B atmocdepy
JocTuraeTcs NOCPeACTBOM MPUHATASA MepP. HanpaB/IEHHbIX Ha MOBbILLEHNE 3HEPro3PEKTUBHOCTN NPOU3BOLA-
CTBa. @ TakkKe Ha YMeHbLUEeHNe Macchbl U3Aennii, B HaCTHOCTM M3 TapHOro cTekna. To MOXeT GbiTb 0becneve-
HO 3a cyeT ONTUMasIbHOrO NPOEKTUPOBAaHMA, a TakKxe nyTeM onTumm3salmmn npotecca popMoBKkM N 06paboTKM
npoAyKuuy nocne npouecca popmoBaHus.

6.6 MNpu cTeknoBapeHUy NUCTOBOrO cTekna notpebnsercsa 6onee 80 % aHeprun: Ha hopmoBaHue U
OTXWI pacxodyeTcs okono 5 % noTpebnsemoli aHeprun. OcTasibHas 3HepPrua UCnonb3yeTca B npoueccax 06-
paboTKM Cbipbs U NOATOTOBKY LUMXTbI, AN5 OCBELLEHUS, OTONeHNUA NpeanpuaTuii, a Takke Ana obecneveHus
paboTbl pa3NNyYHOro 3/1eKTpoobopya0BaHUS.

6.7 KHAT noBblweHVs aHeproadypekTBHOCTM NPy NPOU3BOACTBE CTEK/1a OTHOCATCS:

- HOT 2 — aBTOMaTu4eckoe perynvpoBaHne napameTpoB cTeknoBapeHus [1J;

- HOT 3 — pekynepauusa Tenna oTxo4sLMxX ra3oB npouecca creknosapeHus [1];

- HAT 4 — ucnonb3oBaHue cTeknobos (1J;

- HAT 7 — onTumMu3aumsa pexvmoB rOpeHns B COOTBETCTBUM C fonei cTeknobos B wuxte (4o 50 %) [1];

- HOT 8 — NpuMMeHeHue CEKLMOHHbIX CTekTodopMyoLmnx MawwmnH (cnocobel Blow-Blow. NNPB) [1].

6.7.1 B cnpaBouyHuke [1] npvBefeHO AeTanbHOe onucaHue kaxgol nsz HAT. Hanpumep, oTHOCUTENb-
Ho «HAT 4 — ncnonb3oBaHue cTekno060sa» ycTaHoBMEeHO, YTo HAT 3aknoyaeTcs B yBeIMYEHUN KonnyecTsa
MCMNOMb30BaHUS CTEKN0605 (Kak CTOPOHHEro, Tak U COGCTBEHHOrO) B MPOU3BOACTBEHHOM MpoLecce nyTem
ero fo6aBneHns B LUNXTY B COOTBETCTBUM C TEXHO/IOTMHYECKMMN BO3MOXHOCTSIMU 1 peLienTtypoii. flobaBneHne
CTekn0604 B LUNXTY NO3BO/MAET CHU3UTL 3HepronoTpebneHne (npu gobdasneHun 12 % cTeknob6os BO3MOXHO
CHWXeHve aHepronoTpebneHnsa Ha 0.2 I'x/T cBapeHHO cTeknomaccsl). HAT He pacnpocTpaHseTcs Ha npo-
M3BOJCTBO CTEK/IOBOJIOKHA U UMEET OrpaHuyeHHoe NpvMeHeHne B NPOU3BOACTBE COPTOBOrO CTEKNa.

6.7.2 OnTUMMU3aLUSA TEXHOMNOTMYECKOro npouecca NocpeAcTBOM KOHTPOAS paboumx napameTpos npu-
MeHUMa Ha AelCTBYIOLMX, PEKOHCTPYMPYEMbIX N HOBbIX NPEANPUATUSX.

6.7.3 PerynapHoe TexHuyeckoe 06CNyXuBaHvWe NaaBuU/bHON Neuyn NPUMEHNMO Ha AEeNCTBYIOLWUX, pe-
KOHCTPYMPYEMbIX N HOBbIX NPeanpuaTnsXx.

6.7.4 OnNTUMMU3ALUSA KOHCTPYKUUM NEYN 1 BbIGOP TEXHOMOMMM NNABKM NPUMEHUMbI HA PEKOHCTpyuUpye-
MbIX 1 HOBbIX NPeanpuATUAX.
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6.7.5 Mcnonb3oBaHne TEXHUYECKNX CPeACTB yrnpaB/eHWs NpoLeccoM ropeHns NpUMEHNMO A5 neyei ¢
MCMOMb30BaHVEM rOpPeHUs TONMBa B KUCNIOPOAE, a TakKe UCNoJb30BaHUsA ropeHns Tonamnsa B BO3ayxe.

6.7.6 TloBbILLEHNA YPOBHA UCMOMb30BAHNA CTEKN00605 JOCTUIalOT TaM. rae 310 JOCTYNHO, 9KOHOMUYECKN
N TEXHWYECKN LienecoobpasHo. He pekomeHayeTcs NPUMEHsSITL CTekno60ii B NPOn3BOACTBE CTEK/TOBOJIOKHA.

6.7.7 Vcnonb3oBaHue KoTna-yTuamsaTopa u3bbITOYHOM TEnnoTbl ANA pekynepauun aHepruu, rae ato
TEXHNYECKN N IKOHOMUYECKU OCYLLEeCTBMMO, NMPUMEHUMO [L/1A neyeil ¢ UCNONb30BaHMEM FOPeHWs Tonavea
B KMC/IOPOAE, a Takke MCMNOoNb30BaHNA ropeHus Tonamsa B Bo3gyxe. MpUMEHMMOCTb M aKOHOMUYeckas ag-
dhekTMBHOCTb noaxofa onpegenseTcs ob6uieil gocTuraemonn aPEKTUBHOCTbIO, B TOM YMCne NocpeacTBOM
3hheKTMBHOro 1Cnonb3oBaHNa obpasyloLerocs napa.

6.7.8 Vcnonb3oBaHWe nogorpesa LUMXTbl U CTEKN060S, rae 3T0 TEXHUYECKM M S3KOHOMMYECKU OCyLle-
CTBUMO. MPUMEHNMO A5 Neyei C NCNoMb30BaHNeM ropeHus TOMnBa B KMCIOpoAe, a Takke C UCNosb30Ba-
HWEeM ropeHVs Tonamea B BO3AyXe, O4HAKO MpYMeHeHVe 00blYHO OrpaHMyMBaeTCA COCTaBOM LUMXTbI C 6onee
yem 50 % creknobos.

6.8 B cnpaBouHuke [1] K NepCNeKTUBHbLIM TEXHOMOTMAM OTHOCAT NPUMEHEHNE CUCTEM 3HEPreTUYeckoro
MeHeKMeHTa B cooTBeTcTBUM ¢ TOCT P MCO 50001.

6.8.1 B obwem crnyyae B COCTaB CUCTEM 3HEpreTnyeckoro meHemkmeHTa (C3HM) BXOAAT cnegytoline
B3alMOCBSA3aHHbIE 3/IEMEHTbI:

- 3HepreTUyeckas nonTuka;

- nnaHupoBaxuve {uenu, 3agauun, MeponpuaTns), nporpamma CIHM;

- BHepeHne 1 (PyHKLMOHMpOBaHWe, yrnpas/eHne onepaumsamu:

- B3avmMogelicTene 1 obMeH nHdopmauuei;

- MOTMBaUMA nepcoHana,

- NOArOTOBKA U 0By4YeHne nepcoHana:

- BHyTpeHHuii ayant C3HM,;

- aHanus u oueHka COHM pyKoBOACTBOM OpraHusaLumu.

6.8.2 [leiicTBeHHOCTb COHM obecneunBaeTcs nyTem pa3paboTku, BHeAPEHUA 1 COBN0AEHNS OCHOBHBIX
npoueayp, T. €. cNoco60B (B TOM Yuc/e AOKYMEHTUPOBAHHbIX) OCYLLECTBEHUS AeACTBUA UK npoLecca.

6.9 lMpuMeHeHWe HauayylwnX AOCTYMHbIX TEXHOMOMMIA AN NOBbIWEHNA 3HeproadhhekTMBHOCTM MNpo-
MbILLJIEHHOTO NPOM3BOACTBA, B TOM YnC/ie CTekna, yctaHossieHo B FTOCT P 54198.

6.10 PykoBOACTBO MO onpegeneHunto nokasatenen (MHAMKaTopoB) 3HEPro3ddEKTUBHOCTIN YCTAHOBAEHO
B FOCT P 54195.

6.11 PykoBOACTBO MO UAeHTUMKaLMM acnekToB aHeproateKkTuBHOCTN ycTaHoBneHo B FTOCT P 54196.

6.12 PykoBOACTBO MO N/iaHMPOBaHMIO NokasaTenei (MHANKATOPOB) 9HEProadhPEeKTUBHOCTN yCTaHOBe-
Ho B TOCT P 54197.

6.13 Vcnonb3oBaHWe B XO3ANCTBEHHON [eATEe/IbHOCTM HauWOHa/lbHbIX CTaH4apTtoB no 6.9—6.12
obecneunBaeT AOCTOBEPHOCTb AAHHbIX MNPV yyeTe 3HepronoTpebieHns n BAUSET B LEe/IOM Ha MOBbIleHne
9KOHOMMYECKOW 3PPEKTUBHOCTU NPUMEHEHUA HAWNYYLLIMX LOCTYMNHbIX TEXHOMNOMNIA B CTEKOSIbHON MPOMbILL-
NIEHHOCTK.

7 ObecneyeHne 3KOI0TMYECKON 6e30nacHOCTM NpM NPOU3BOACTBE CTekna

7.1 OcHOBHble haKTOpbl BO3AEVCTBUS HA OKPYXaloLLyto cpefy CBSi3aHbl C npoLieccamu CTeK10BapeHuns
1 NOATOTOBKM LUNXTbI (MPEMMYLLECTBEHHO BbIGPOCHI OTXOAALLMX a30B), a Takke dopmMoBaHUs 1 06paboTkm
nsgenuii (obpasoBaHne 0TXOAALLMUX Fa30B ¥ NPOM3BOACTBEHHbIX CTOUHbIX BOA) (MYHKT 3.1.2 [1]).

7.2 TMpouecc Npon3BoACTBa CTEK/1a CONpoBOXAaeTcs 06pasoBaHneM BbIOGPOCOB BPeAHbIX BELLECTB (Ok-
CUAO0B a30Ta, B3BELUEHHbIX BELeCTB, MOHOOKCHAA yrinepoga) B atmocdepy.

7.3 O6pa3oBaHMe 0TXOA0B BECbMa He3HAUYUTE bHO: OTXOAbl cTekna/cTeknoboi o6pasytoTcs B pe3y/ib-
Tate oTpesaHuss GOKOBOW KPOMKM W Npu oTOGpakoBKe NPOAYKLUWMW; CTEKN06O0I HanpaBnseTcs Ha BTOpUYHOE
1cnosib3oBaHue.

7.4 BblGpoOChHI 3arpsA3HAOLWMX BEWECTB B aTmocepy

7.4.1 Mpoun3BOACTBO CTeKIa OCYLLEeCTBNSETCA NPK BbICOKOI TemnepaType v TpebyeT 3HauMTeIbHOro Ko-
nMyecTBa aHeprun, 4To NPMBOANT K 06pa30BaHNI0 NPOAYKTOB CXWUraHna TonaMBa, NOCTynalwLmx B aTMocdep-
Hbll BO34YX. BbIGpOCHI OTXOAALWMX ra3oB OT npouecca CTeKN0BapeHnUs CoAepxXar Takke TBepAble YacTulbl
(MbINb), cocTaB KOTOPLIX 3aBUCUT OT cocTasa CTekna.
6
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7.4.2 BbIbpochkl, conpoBoxXaroLme atansl popMoBaHUs 1 NOMPOBaHUA CTeKNA, 3aBUCAT OT cneundn-
KM pasfinyHblX TEXHOJIOIMYECKUX NpoLeccoB. Ha npeccoBbiAyBHbIX CTEKTOMOPMYOLMX MallnHax 415 Tap-
HOro cTekna obpasyeTcs OCHOBHas 4YacTb BbIGPOCOB B aTMoctepy B pe3ynbTaTe KOHTakTa pacn/siaBfeHHOro
cTekna («kanam cTeknomacchl») CoO CMa3oyHbIMU BellecTBamMy. B npouecce npon3BogCcTBa IMCTOBOrO CTEKNa,
TapHOro cTekna, Nocyabl U AeKOPaTUBHO-XYA0XECTBEHHbIX CTEK/IAHHbIX U3AENUIA TakkKe NPOUCXOANT BbIGpOC B
aTMocdepy 3arpA3HALLMX BELLLeCTB, 06pa3yoLLnXca B NpoLecce 0TkMra, Npu KOTOPOM CTEK/SHHbIE U3genus
BblAepxuBaloT npu Temnepatypax 500 °C—550 BC.

7.4.3 O6pas3oBaHue BbIOPOCOB TBEPAbIX YACTUL, (MbIN) ABAAETCA TUNUYHBLIM AN CTEKONIBHOTO NPOU3-
BO/CTBa (DakTOPOM BO3[eiCTBUS Ha OKpyxXarLyto cpefy. Bo Bcex nogorpacnsax cTekonbHON NPOMbILWIEHHO-
CTU UCNOJb3YIOT U3MESIbYEHHbIE, TPaHyIMPOBaHHbIe UM NOPOLIKOO6pas3Hble ChipbeBble MaTepuassl. Ha Bcex
npenpuATUSAX OCYLLECTBMAETCA XpaHeHMe U CMeLuMBaHWe CbipbeBbIX Matepuasnos. Bbibpoc B aTtMocdepy
nblN ABNAETCA NpejckasyeMbiM pe3ynbTaTom ofnepauuii No TpaHCMopPTMpPOBaHUio, 06paboTke, XPaHEHUIO 1
CMeLLMBaHNI0O KOMNOHEHTOB CbipbA. Mbib, 06pasylowasnca npu aTux onepauusax, 6onee KpynHas, yem Teep-
Able yacTuubl, o6pasyoLmnecs B npouecce CTEKN0BAPEHUA U UMeEOLLME pasMep MeHee 1 MKM.

7.4.4 Kuyncny nepBuYHbIX PEKOMeHAyeMbIX Mep Mo NpeAoTBPaLLEHNI0 U OFPaHNYeHNI0 BbIGPOCOB Mblnwu
B aTMocdepy ¥ MUHUMU3aLMN BO3MOXHbIX NOC/EACTBUI TPAHCNOPTUPOBKM, 06pabOTKN, XpaHeHNs 1 CMeLlmn-
BaHWSA CbIpbeBbIX MaTepuasioB OTHOCAT:

- pasrpaHuyeHne 30H XpaHeHUss 1 NPUroTOB/IEHNS LLUXTbI U APYTUX MPON3BOACTBEHHbIX 30H;

- NCNOJIb30BaHNE 3aKPbITbIX OYHKEPOB [/1 XPAHEHUS WNXTbI;

- COKpalleHve KoimyecTsa Mesikux 4acTul, B LUMXTE NyTeM YBAaXHEHWSA BOAON UK LLE/TOYHbIMY pacTBo-
paMu nM6o nyTem npeABapuTesIbHOro cnekaHus, 6pUKeTUPOBaHUA UK YKNaLKU Ha NOALOHbI;

- cobogeHne Hagnexalumx npoueayp norpyskm n pasrpysku;

- TPaHCNopTMPOBaHMe NapTUii Cbipbs K Neyam Ha 3akpbITbIX TpaHCnopTepax:

-OCYLL,eCTB/IEHNE KOHTPONSA B 30Hax Mojayn martepuasnos B neun (Hanpumep, YBMAXHEHWE LINXTb;
obecneyeHne cbanaHcMpoBaHHON paboTbl neyu ANS NogaepXaHus B Hell cnerka n3bbITOYHOrO AaBfeHus
(<10 Ma), 4To6bI NOBLICUTL APMEKTVBHOCTL CropaHns NPy 04HOBPEMEHHOM COKpaLleHnn BbIGPOCOB B aTMoC-
thepy 3arpA3HAKLWMX BELLECTB);

- ynaBnuBaHue nbiay ¢ NOMOLLbI0 (nbTPOB (B paboumx 30Hax pasrpysku 1 TpaHCNopTUPOBaHUSA Cbipbe-
BblX MaTepPUasIOB U LNXTbI, 3aCbINKN LWUXTbl B CTEK/IOBAPEHHYIO Meuyb);

- UCMOJIb30BaHNE 3aKpbITbIX TPAHCMOPTEPOB;

- orpaxeHune 3arpy3odHbix kamep.

7.4.5 OCHOBHbIM UCTOYHWKOM BbIGPOCOB B aTMoOC(epy TBEPAbIX YacTWL, MpU CTeKoBapeHun ABASA-
eTcA CMeCb NIeTy4YnX KOMMNOHEHTOB LUMXTbl W pacniasB/eHHOro BeljecTBa C OKCMaamu cepbl, obpasyiouias
COefINHEHNA, KOHAEHCUpYoLWmecs B OTpaboTaHHbIX NEYHbIX rasax, YHOC COfepXaliuxcs B LUMXTe MesKo-
ANCNEePCHbIX MaTepunanoB U CKXUraHne HEKOTOPbLIX BUAOB MCKonaemoro Tonnmea. Poccuiickne npeanpusitus
no MPOU3BOACTBY CTeK/a MCNO/b3YIOT B KAYECTBE MCTOYHMKA IHEPrUn MPUPOAHBIV ras. No3aToMy nocnegHum
(hakTOpOM MOXHO MpeHebpeyb.

7.4.6 OCHOBHbIMU NpUYMHamMK BbIGPOCOB okcnAos asoTa (NOX) ABnsTCA ux obpasoBaHve 13 asoTa
BO3yXa Npu CXUraHum Tonamnea, pacnag a3oTHbIX COeMHEHWI B LUMXTE N OKUC/IeHVe a30Ta, cofepxalierocs
B Tonnvee. CokpalleHns BbIGPOCOB OKCUA0B a3oTa [0o6MBaloTCs NyTem ONTMMU3aLMK npoLecca cTekiosape-
HUA 1 Npexae BCero CxuraHwsa Tonavea.

7.4.7 TpucyTcTBMe OKCUAOB cepbl (NpenmyLiecTBeHHO S02) B OTXOAALLUX ra3ax CTEK/10BapeHHbIX ne-
yeil onpeaensioT cogepxaHvem coefnHeHni cepbl B TONKBE (415 NPUPOAHOTO rasa 06bIYHO He60MbLWNM) U
B CbIpb€BbIX MaTepuanax. B HacTosiee BpemMs OTCYTCTBYIOT HafeXHble faHHble 0 BbIbpocax OKCUA0B Cepbl;
no OLeHKaM CneLuanncToB, UMEIOLLMX MHOTONETHWUI ONbIT paboTbl B OTpac/au, OKCuAbl cepbl He cnegyeT oT-
HOCWTb K NPYOPUTETHBLIM 3arpsA3HAOLWMM BellecTBaM, NOCTynawwmnm B aTMOCHEpPHbIi BO34YX B pesy/brare
npoBefeHNs npoLecca CTeK10BapeHns.

7.4.8 3a ucknyYeHneM NpousBOACTBa CneunasnbHbiX COPTOB CTeKNa, UCTOYHNKN BbIGPOCOB B aTMocde-
py xnoposogopoga (HC!) n dptoposogoposa (HF) 06bI4HO CBSI3aHbl C NPUCYTCTBUEM B CblPbEBLIX MaTepuanax
npumeceii (Hanpumep, X10pnaa HaTpUs UK KanbLmsa) U pexe — C NPUCYTCTBMEM B LUMXTE HE3HAYUTENIbHOTO
KonnuecTea propuga kanbumsa (CaF2). Mo oueHkam cneunanncToB, NMEKLWMX MHOTOIETHUIA ONbIT PaboThl B
oTpacnu, Takne NPMMECK He cnefyeT CUATaTb XapakTepHbIMK 415 OTeHECTBEHHbIX NpeAnpUATUii.

7.4.9 Bbl6poC MeTas/10B B OKPYXXatoLLyto cpedy — cneuudmyeckasn yepTa /19 HEKOTOPbIX nogoTpacnei
(Hanpumep, Npon3BOACTBA CBMHLLOBOrO XpycTans v LBETHOrO cTekna). HesHaunTenbHOe KO/IMYecTBO TSXebIX
MeTas1/10B MOXET NPUCYTCTBOBATL B KaUecTBe NpUMeceii B HEKOTOPbIX CbipbeBbIX MaTtepmanax u cteknoboe.

7
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7.4.10 Teepable yacTulbl, obpasytoLmecs npu NPou3BoACTBE CBMHLIOBOrO XpycTans, MOryT cogepxaTb
20 %—60 % okcuaos cBuHLUA. MNpu NpousBoACTBE U3Aenuii U3 LLBETHOrO CTekNa B aTMOC(EpHbI BO3AyX B
He3HauuTe IbHbIX KoMMYecTBax MOryT moctynaTb COefuHEeHUs (NpeuMyLLecTBEHHO OKCWAbl) MeTaslsioB, MUC-
nonb3yeMmbix 418 NPUAAHUSA U3AENNAM OKpacku (kobasibTa, MeAun, XpoMa, MapraHua u npoyuve).

7.5 Mpoun3BOACTBEHHbIE CTOYHbIE BOAbI

7.5.1 Hau6onbliee KOIMYECTBO BOAbI NOTPe6SeTCs B MPOLIECCE OXMAXAEHUS U NPOMbIBKU CTEKI060S.
L5 BbiNycka COPTOBOrO cTekna (Npexae BCero Xpycrasis) XapakTepHO Takke 06pasoBaHuMe CTOYHbIX BOJ, B
npouecce 06paboTky uUsnenuit (LWAngoBaHNs, orpaHki, MaTpoBaHus). Aas MUHUMU3ALMM NOTepb BOAbl He-
pefKo UCMoNb3yT CUCTEMbI BOL0060POTA.

7.5.2 B 6onblIMHCTBE nofgoTpacreli Npon3BOACTBa CTEK/IA COCTAB CTOUHbIX BOZ HANPsiMyt0 3aBUCUT OT
cocTaBa MCXOAHOM BOAbl, MOCTynawLei Ha NpeanpuaTs. PelleHns no o6palieHnto co CTOYHBIMU BoAaMMU
NPUHUMAKTCA B 3aBUCUMOCTY OT 0CO6EHHOCTEH MECTHOI CUTyaLun N MOryT BK/TIOUATh KaK UX OYUCTKY Ha 10-
Kas/lbHbIX OUYMUCTHBIX COOPYXEHUSX NPeAnpUATHil ¢ nocnegytowym c6pocom B BoAHble 06BLEKTLI, Tak U c6poC B
LieHTpaIn30BaHHbIE CUCTEMbI BOLOOTBEAEHUSI.

7.6 TBopAble O0TX0AbI

7.6.1 Ha 60/blUMHCTBE NPOU3BOACTBEHHbLIX ONepauuii B CTEKO/IbHOM NPOMbILLIEHHOCTY 06pa3yeTcs OT-
HOCUTENbHO HEBOJbLLIOE KOMMYECTBO OTX0A0B. CTEKN060i NpenuMyLecTBEHHO UCNO0/b3YOT NOBTOPHO B Mpo-
13BOACTBE. B HEGO/bLUMX KOMIMUYECTBAX OTXOAb! LUMXThI, MblfX, YIOB/IEHHON B (OUNLTPAX, & TAKKe 3arpsi3HeH-
HOTO CTEK/1I06051 1 YNaKOBKN BbIBO3AT A/11 3aXOPOHEHUS Ha NOJIUTOHBI.
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MpunoxeHue A
(cnpaBo4YHOE)

OCHOBHble nogoTpacnu NPon3BoACTBa CTeKNa

A.1 K nogoTtpacnsm Npons3BoACTBa CTek/la OTHOCAT:

- NPOM3BOACTBO JINCTOBOrO CTekNa (NMpon3BoAMMas NPoAyKUNUS — CTEK/10 IMCTOBOE 6ecLBeTHOe, MPo3payHoe, 0CO-
60 Npo3payHoe, OKpalleHHoe B Macce):

- NPOM3BOACTBO TAPHOTO CcTekna (NpoM3BoAMMas NPOAYKUNA — CTeKNAHHble BYTbINKKU, 6aHKK, DNaKoHbI, anTeyHas
Tapa):

- NPOV3BO/ACTBO COPTOBOrO CTeka (MPoun3BoANMas NPOoAYKLMS — CTeKISHHasA Tapa, nocyja v AekopaTvBHble W3-
[enuvs us ctekna);

- NPOU3BOACTBO CTEK/I0BOJIOKHA (MPOU3BOAUMAN NPOAYKLUNA — HenpepbiBHOE CTEK/I0BOIOKHO):

- NPOU3BOACTBO CNeLnanbHOro cTekna (Mpon3BoaMmasn NPoayKuus — MeAULVHCKOe, TepMOMETPUYEeCcKoe, XMMUKO-
na6opaTtopHoe pacTBOPUMOe HaTpuii-kannii-cunmkarHce CTek10, TeXHUYeckoe, BK/OYas CBETOTEXHUYeCKoe, ONTUYecKoe,
KBapLeBoe).

A.2 Tpou3BOACTBO TapHOTO CTek/a sABMseTCs Hanbosiee KPYMHOU NOAOTPAC/IbIO CTEKOIbHOU MPOMbILLIEHHOCTH
Poccuiickoit ®epepaunn, 3aHnmatouleli 6onee 50 % pbliHKa BbINMycKaeMOW OTpac/ibio NPoAyKLuW: BTOpOe MecTo 3aHuMaeT
NpPOV3BOACTBO /IMCTOBOrO cTeksa (NPU6an3nTenbHo 25 %); CEKTOP COPTOBOrO CTek/1a ABSIeTCA O4HUM U3 HEGObLUNX Cek-
TOPOB CTEKOJIbHOV NPOMBbILWNEHHOCTN (NPUGAN3NTENBHO 4 % o6Wero o6bema NponM3BoACcTBa) OT 0b6wero o6bLema nNpoms-
BOACTBA CTEKO/IbHOU npoaykuun. NMpon3BoACTBO CTEK/IOBOIOKHA CeyeT paccMaTpuBaTb Kak XMMUYeCcKoe Npon3BOACTBO
NCKYCCTBEHHbIX Y CUHTETUYECKNX BOJIOKOH, O[HaKO MPOM3BOACTBO CTEK/IOBO/IOKHA NMOMMEHOBAHO B NnepeuyHe o6nacTeit
npumeHeHuss HAT 1 06beKTOB | kKaTeropuu B rpynne, CBA3aHHOW C NPOU3BOACTBOM cTekna. Mpon3BoACTBO CNeLnanibHOro
cTekna 3aHUMaeT He3HaYNTesIbHYHO 0110 PblHKA BbIMYCKAaeMO 0Tpac/iblo NPOAYKLUNN.

A.3 Kaxpjasa nogoTtpac/ib cneymduyHa n xapakTepmsyeTcsi CBOVMU 0COGEHHOCTAMM Kak C TOUKM 3peHUs NPpou3Boa-
cTBa. Tak U C NO3MLUUIA BO3AENCTBUSA Ha OKpYXaloLyo cpeay.

A.4 OCHOBY NpwV N3rOTOB/IEHNN Pa3/INYHbIX BUAOB MPOAYKLMN COCTaBNAET BbICOKOTeMMNepaTypHasi Bapka CTeKoslb-
HOW WWXTbI 40 NOSTy4YEeHUSI OCBET/IEHHOW N OAHOPOAHOI CTeK/IOMAacChl, BbIPaboTKN M OTXUTa CTeknon3genmnii. 4yTo o6ycros-
NINBAeT CXOXECTb CbIPbS, BbIGPOCOB U MHOTUX NPUOPUTETHBIX NPOGIEM.

A.5 OCHOBHbIMV CbIPbEBbIMM MaTepuanamu A8 NPou3BOACTBa CTekla SBAAIOTCA 06LUief0CTynHble NPUPOAHbIE
nosiesHble Kckonaemble UM NPOAYKTbI XUMUYECKOW NPOMBbILAIEHHOCTMN (Necok, 40/0MUT, U3BECTb, [NTIMHO3EM, coAa UT. A.).
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MpunoxeHune b
(cnpaBo4yHOE)

MprmeHseMoe 060pyJ0BaHME U METOAbLI MPOU3BOACTBA CTekna

B.1 OCHOBHbIM 060pyAOBaHMEM A4N1S NPON3BOACTBA CTeK/a ABMAKTCA Neyun, nageHTudurnkauma KoTopbix npeacras-
neHa B nogpasgenax faHHOro npuioXeHUs.

5.1.1 PereHepaTuBHble neuun

Meyn 3TOro TMNa 06bIYHO 60/1eB AP P EKTUBHBLI MO CPABHEHUIO C APYTUMU TPAAULMOHHBIMU TUMaMu neyeid, MCnosb-
3yOLWNX UCKonaemble TOMANBA, Tak Kak cuctemMa nogorpeBa BO3fyxa ANA CKUraHWs TON/iMBa B pereHepatuBHOW neun
ob6ecneymBaeT HarpeB g0 1400 "C. Hu3koe aHepronoTpebsieHne Ha TOHHY CTEK/IOMAacChl MPUBOAUT K CHUXXEHWUIO yAeNbHbIX
BbIGPOCOB 3arpA3HAIOLWMX BewecTs 1 yrnekucnoro rasa (C02). Ho 60n1ee BbICOKME TeMnepaTypbl Nogorpesa Bo3gyxa npu-
BOAAT K yBeNnyeHuto o6pasosaHus okcuagos asota (NOX).

Meun c NnoagkoBOOGPaA3HbIM HanpaB/ieHUEM MslaMeHN 06bIYHO XapakTepusylTcsa nyylein sHeproaddHeKTUBHOCTbLIO
1 6011€e HU3KMMU YPOBHSAMU BbIGPOCOB MO CPaBHEHWUIO C APYTMMU pereHepaTuBHbIMU nevamun. VX KOHCTPYKUMA Takxe
HECKO/1bKO feleBre, XoTa obecneynBaeT MeHbLUE BO3MOXHOCTEM ynpaBieHus pacnpegesieHMeM TeMnepartyp B neuu.

BbicOK/e KanuTanbHble 3aTpaTbl Ha pereHepaTuBHblIe Neyvn 06yC/1I0BINBAOT IKOHOMUYECKYHO Lie1eco06pasHoCTb X
npuTieHeHns ans 6onblumnx o6beMoB NponsBoacTBa (06bIYHO 60s1ee 100 T cTeknoMacchl B CyTkn). na neyei co ckemom
6onee 500 T cTeknomacchl B CyTKM U ANA BCeX neyei pnoaT-npouecca. ANA TOro 4Tobbl 06ecneynTb Ny4nii KOHTPOIb
TemnepaTyp No A/sIMHe neyvn, 06bI4YHO NCMO/b3YIOT NONepeyHoe HanpaB/ieHNe naameHu.

5.1.2 PekynepaTuBHble ne4yu

Pekynepauua — pacnpoCTpaHeHHbli MeToA yTUunm3aumnm TenioTbl, 06bIYHO NCMO/b3yeMblil Ha Masbix nevax. B pe-
KynepaTuMBHbIX Meyax MOCTynawLlnii Bo3gyX HarpeBaeTCsa HenpsMblM 06pa3oM 3a cyeT MponyckaHua yepes MeTaniun-
Yeckunii (MM B UCKIIOYUTENBbHBIX ClyYasXx Kepamuyeckuii) Ten006MeHHUK. MOCKOobKy TeMnepaTypbl noforpesa Ans
MeTasl/IMYeCcKnX pekynepaTtoposB orpaHuyeHbl 800 “"C. pekynepaTuBHble nedyn meHee 3MPEKTUBHbI C TOUKU 3PEHUSA UC-
Nosib30BaHNA 3HEPTUN MO CPaBHEHUIO C pereHepaTMBHbIMU. TeM He MeHee OHW MO3BOJIAT UCMNO/b30BaTbh 3HAYNTE/TbHYIO
[,0N10 TENNOTbl AbIMOBbIX ra3oB. MoBbIWeEHNE 3HEProadPEKTUBHOCTU BO3MOXHO 3@ CYET AOMONHUTENbHbLIX Mep. Hanpu-
Mep 3/1IeKTponogorpesa KoT/10B-yTUIN3aTOPOB N36bITOYHOM TeNN0Thbl, NpeABapuTe/IbHOro NoAOrpeBa rasa, a Takxe LWuXTbl
1 cTekno6os. bonee HU3KMe TemnepaTypbl HarpeBa BO3Ayxa MO3BOJAT AOCTUYb XOPOLINX Pe3y/ibTaToB € OTHOLWEHUN
KOHTponsi o6pazoBaHnsa okcugos azota (NO*). OgHUM U3 cneacTBUiA NPUMEHEHUS 3TOTO MeToAa ABMAeTCA TO. YTO yAaerb-
Hasi NPOM3BOAUTENBHOCTL PeKynepaTUBHbIX Neyeil orpaHnyeHa 2 T/M2 ¢ CyT, YTO CYLWEeCTBEHHO HUXe TUMUYHOK NPOn3BO-
ONTENbHOCTU pereHepaTuUBHbIX Neyeri, cocTtaBnstowen 3.0—3.3 T/M2 «cyT.

MockonbKy aKkcnayataymMs neyn NpsMOro Harpeea OTHOCUMTENIbHO HeZopora U ee KOHCTPYKUUA no3BonseT o6ecne-
UNTb OYEHb XOPOLUYIO YNpaBisaeMoCTb pacnpejesnieHnem TeMmnepaTyp B CTEK/I0BapeHHOM 6acceliHe, Takme nevym NnpuMeHs-
10T B TeX C/lyyasix, Korga Heo6xoAMmo o6ecneynTb BbICOKYHO TMOKOCTb Npouecca C MUHUMaIbHbIMU KanutasibHbIMU 3aTpa-
Tamun. 0CO6eHHO Korga o6beM NPon3BOACTBA CAIMWKOM Mas. 418 TOro YTo6bl onpasAath NPUMeHeHne pereHepatopos. OH
60nblle NOAXOAUT AR neyeil Manoro o6bemMa, XOTs U3BECTHbI U peKyrnepaTuBHbIe nedn 60MbLLIOI NPOM3BOAUTENBHOCTH
(0o 400 r/cyT).

5.1.3 MpuHyaUTe/IbHOE KNC/TOPOAHOE AYTbe

MeToA OCHOBaH Ha 3aMeHe BO3AyXxa A5 roOpeHns KMCN0poAoM (YNCTOTOM Bbiwe 90 %). YaaneHne oCHOBHON fonu
a3oTa U3 atMmocdepbl ropeHns BefeT K yMeHbLUeHU0 06bemMa bIMOBbIX ra3oB Ha 75 %—80 % B 3aBWCUMOCTUN OT YUCTOTbI
MCcnosnb3yemoro kncnopoga. B pesynbtate o6ecneymBaeTcsd 3KOHOMUA SHEPrUM, NOCKONbKY HET HEO6XOAUMOCTU B Hade-
eaHUn aTMocthepHoOro azoTa A,0 TemnepaTypbl naamMmeHn. MacwTtab AOCTUraeMblX pe3ynbTatoB 3aBUCUT OT CPaBHUBaEMbIX
neyeli N paccMoTpeH Huxe. ECTeCTBEHHO, YTO CyLEeCTBEHHO CHWXaeTca n obpasoBaHMe NOX, UCTOYHUKAMWN KOTOPOro
CNyxaT OCTaTOYHbIli @30T B nojalowemMcsa Kucnopoge (KPUoreHHbli metos: MmeHblie 0.5 %; BakyymHbIli: 4 %—6 %). a3oT
B TON/MBe (cogepxaHue B NpMpoAHOM rase (2 %— 15 %). as3oT, BbIAENAOWNIACA B pe3ynbTaTte pasfioXeHUs HUTpPaToB, 1
a30T M3 NOACOCOB BO3Ayxa Yepe3 HemnsioTHOCTU B OTHEYMNOPHOW Knagke. B CBA3W C BbICOKMMU TeMnepaTtypamu naaMmeHun
OoCTaTOYHbI a30T nerye npeo6pasyerca B NOX. 1 flaxe OTHOCUTE/IbHO HU3KME KOHLUeHTpauun N2 npuBogaT K 3HaUUTENb-
HbIM Bbl6pocam NOX.

B Lenom neun ¢ NpuHyAMTENbHBIM KUC/TOPOAHBLIM AYTbEM OCHOBaHbl Ha KOHCTPYKL MM NeYn NpsMOro Harpesa, UMetT
HECKOJ1bKO 6OKOBbIX FOPesiIoK N OANH NOPT AbIMOBbIX ra3oB. COBpPeEMEHHbIE MeYn MMET KOHCTPYKL MO, ONTUMU3NPOBAHHYIO
ANA MCNOMb30BaHUA KMCopoga  MUHUMMU3auum obpasoBaHnsa NOXx. OgHaKo B neyax C NPUHYAUTENbHbIM KUC/TOPOAHBIM
AYTbEM He UCNONb3YIT MeToAbl yTUAM3aumMn n36bITOYHOW TENNOThI A1 Harpesa NocTynawlLLero Ha ropeHne Kuciopoaa B
cBA3n ¢ Tpe6oBaHNAMM 6e30MacHOCTU.

[ObIMOBbIe rasbl Ha BbIXO4e N3 NeYn MMEeOT A0BOJIbHO BbICOKYIO TemnepaTypy — 1200 "C— 1300 “C. n 06bl4HO Tpe-
6yeTcsa nx oxnaxgeHue. 13-3a BbICOKOTO CoepXaHus BOAbl U KOHLEHTpaLumn BelecTB, Bbi3biBalOWMUX KOPPO3nio (Hanpu-
Mep. XN10puA0B U CyNbdaToB), oxnaxaeHne 06bI4YHO OCYLECTBAIOT 3a cHeT pa3baB/ieHNs BO3AYXOM.

Fopenkn Ans NpUHYAUTENIbHOTO KMC/TOPOAHOTO AYTbSA [AO/DKHbl UMETb CrneuuanbHyo KOHCHYKLUUIO, OT/INYHYKO OT
TPaANLMNOHHbBIX ra3oBO34YLWHbIX CACTEM: HaUNYUYLWMMUN ABMAIOTCA BbICOKOCMNELNAIN3NPOBaHHbIE TOPENKN C HU3KUM 06-
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pasoBaHvem NOX, crneymanbHO paspaboTaHHble A1 CTeK/IoBapeHusi. Huxe nepeyncneHbl OCHOBHbIE XapaKTepUCTUKK
cuctem:

- 6osiee A4NIMHHOE U WINPOKOe NiaMs, nmetolee 60/bLy0 CBETUMOCTb U Aatolee 6onee rny6okyo 1 0g4HOPOAHYHO
Tennonepegauy;

- 6osiee NJIOCKOE NJlams C LWMPOKOY 061acTbio MOKPbLITUS;

- 3a/jlepXaHHoe nepemMelnBaHne TONAnBa N KMCNOPOAa AN YMEHbLEHUSA NUKOBbIX TeMnepaTyp naameHu B 30He
BbICOKUX KOHLEeHTpauuii 0 2;

- He TpebyeTcs BOAAHOE OXNaxaeHue;

- BO3MOXHa HaCTpoOiika MOLWHOCTU 1 hOPMbI NMaMeHU;

- MOTyT 6bITb UCNOMb30BaHbl Pa3fInyHble BUAbI TONAUB.

OKOHOMUS SHEPrUM MOXeT npesbiwatb 50 % Ha Manbix nevax, He 3MHEKTUBHBLIX C TENNOBOW TOUYKM 3peHus. Ana
cpefHeli No pa3mepy pekynepaTtuBHOW Neun 6e3 NpUMEHeEHNS cneymanbHbIX MepP N0 3KOHOMUW IHEPTUU NPU CTaHAAPTHOM
YPOBHE TEen/aI0M301ALMN U UCMONb30BaHUN TO/IbKO BHYTPEHHEro cTekno60s nepexon Ha NPUHYAUTENbLHOE KUCMIOPOAHOe
OYTbe NO3BOMINT CHU3NTb NOoTpebneHne aHeprun Ha 20 %—50 % (o0b6bIvHO B AManasoHe 25 %— 35 %). OgHako ANns 6onb-
WX 3HEeProahpeKkTUBHbIX pereHepaTMBHbLIX Neveil ¢ ONTUMU3MPOBAHHbIMY TEMN/IOBbIMU XapaKTepucTUKamum SKOHOMUS
6yneT HaMHOro MeHbLleli (B AnanasoHe 5 %— 10 %) 1 NOoTeHUMasIbHO cTpeMsLelics K Hy/t0. B Takom cniyyaB ManoBepo-
ATHO. YTO 3KOHOMUSI IHEPTUN CKOMMEHCUPYET CTOMMOCTb KUCopoAa.

5.2 CteknosapeHne ¢ KOMOGUHMPOBAHHbLIM UCNO/Ib30BAHUEM UCKOMAeMblX TOMN/IMB U 3/IEKTPO3HEPrnm

CyliecTByOT ABa noaxona K KOMGMHUPOBaAHHOMY WMCMOJSIb30BaHUIO A/1s1 CTEK/I0BAPEHUsi MCKOMAaeMbIX TOMANB U
3/1eKTPO3HEPTNK;

- HarpeB 3a CYET MCNO/Ib30BaHWsi 3HEPTUN TOMMBA U HarpeB € NOMOLLbIO 3/IEKTPO3HEPTUN;

- CTEK/I0BapeHe C UCNONb30BaHNEM 3/1EKTPO3HEPIUM 1 BCMOMOraTesibHbIM HarpeBoM C UCMO/Ib30BaHWeM TOM/IvBa.

O6opyaoBaHue AN 3/1eKTponoaorpesa YCTaHOB/IEHO Ha MHOIMX nevyax M MoxeT obecneumBatb OT 2 % [0 20 %
o6LWwei aHeprumn Ha cTekoBapeHne. B Nnpon3BoaCTBE TAPHOro CTeK/1a, Takke Kak 1 Npu NponsBoACTBe /IMCTOBOrO CTekNa,
MNCMosb30BaHne 3/1eKTponogorpesa 06bIYHO OrpaHNYMBaEeTCs CTOMMOCTbBIO 3/1eKTPO3HEPIUN U cocTaBnseT meHee 5 %.

BbICOKasi CTOMMOCTb 3/1eKTPO3HEPIUY, CBSA3aHHAs C 3N1EKTPOI0A0rPEBOM. 06bIYHO 03HAYAET, YTO 3TOT METOZ MOXET
6bITb MCMO/IB30BaH TO/ILKO Kak cpefcTBO o6ecrneyeHNs HEOGXOAMMbIX NapamMeTpoB TEXHOIOMMYECKOro npoiecca npu yc-
NIOBUN 3KOHOMMWYECKOW 3(PPEKTUBHOCTU. B 4aCTHOCTU, 3/1eKTPONOAOrPEB MOXHO UCMNO/Ib30BaTb ANA Y/yULEHNA KOHBEK-
TUBHbIX MOTOKOB B 06 beMe CTEK/IOMACChI, YTO MPUBOAMUT K UHTEHCUMMKALUN Tenonepeaym u cnoco6CTBYeT OCBET/IEHUIO
cTeksioMacchbl.

5.3 CteknoBapeHue B 3/1eKTPUYECKMX nevax

JKOHOMMYECKas Lesiecoo6pasHOCTb UCMONb30BaHNA 3/IEKTPUYECKMX NeYeit 3aBUCUT B OCHOBHOM OT pa3HuLbl LieH
Ha 3/1IeKTPO3HEPTUI0 U UCKOMaeMble TonnBa. J/1eKTpUYeckme neyn YpesBblvaiiHO Ten103eKkTUBHbI, 06bIYHO OHU Tpe-
6yl0T B 2— 4 pa3a MeHbllUe 3Heprun, 4em TpaguUNOHHbIE TOMNBHLIE NMEYn, U YHeM MeHblue neyn, Tem 60/blue 3TO pas-
nuune. Kpome TOro, 06bI4HO 3n1eKTpUYeckme neyn obecneymsaloT 60MbLNIA yAENbHBIA CbeM CTekioMacChl C naolaan
Bapo4HOro 6acceiiHa.

JnekTpuyeckue neyn TpebytoT 3HAUNTENbHO MEHbLUNX KanuTanbHbIX 3aTpaT Ha YCTAaHOBKY U PEMOHT MO CPaBHEHUIO
C TPaAMUNOHHBIMY NeYyamMu, 4TO HaCTUYHO KOMMEHCUPYET BbICOKME TeKyline pacxogbl. OfHaKO Takne neyun BblAepXuBaroT
MEHbLUYIO NMPOAOIKUTENBHOCTE KaMMnaHUn A0 PEeMOHTa UMW MOSIHOFO BOCCTAHOB/EHUSA; NPOAO/IKUTENBHOCTL KamnaHum
cocTaB/isieT OT 2 4,0 6 NeT No cpaBHeHWIO ¢ 10— 12 rogamu Ans TPaAULMOHHbIX nedeid. Ana manbix (10—50 T cTeknomac-
Cbl B CYTKW) neyeli U3-3a OTHOCUTENbHO BbICOKUX NOTEPb TENNOTbl B TOMIMBHbIX Meyax 3/1IeKTPUYeckne neyn moryTt 6biTb
60/1ee KOHKYPEHTOCMNOCOGHbI.

CyliecTByeT BepXxHUii npeaen LenecoobpasHOCTN UCMNONbL30BaHNA SNEKTPUYECKUX NeYeid, TECHO CBA3aHHbIl ¢ 60-
Nee BbICOKO/ CTOMMOCTbIO 3/1eKTPO3HEePrunun:

- NCMONb30BaHNe 3/1IeKTPUYECKMX NeYyell MOLWHOCTbBIO MeHbLUe 75 T 06bIYHO MOXET 6bITb ONpaBAaHo;

- NCMOJIb30BaHVe 3NEKTPUYECKMX NeYeli MOWHOCTbLIO 0T 75 A0 150 T cTek/ioMacchl B CYyTKM MOXeT 6bITb onpaBAaHo
B OnpefesieHHbIX YCNOBUSAX;

- NCMNOJIb30BaHNe 3N1EKTPUYECKMX MeYveil MOWHOCTbI0 60siee 150 T cTek/iIoMacChl B CYTKM OGbIYHO He MOXeT 6bITb
onpasgaHo.

JnekTpMYyeckne nevyn MoryT MPUMeHATbCSA B Pas/INYHbIX MOAOTPAC/IAX CTEKOSIbHOW MPOMBbILWIEHHOCTA U LWNPOKO
MNCMONb3YKTCA, B YaCTHOCTU, NPWU NPOU3BOACTBE CneunasbHbIX CTEKO/, COPTOBOM NOCYAbl U B MEHbLUEW CTeneHn npu
Npoun3BOACTBE TapHOro cTekna. MeTog Takxe LMPOKO MCMOMb3yT A1 NPOM3BOACTBA CTeKNa B Tex cayyasx, Korga aT1o
noTeHuManbHO CBA3aHO C BbICOKOW /IeTY4eCTbo Y TOKCUYHOCTbIO (Hanpumep, Npu Npon3BoACcTBe XpyCcTansa UM onanoBoro
cTekna), U A8 NPonsBoACcTBa NPOAYKLMM C BbICOKOV fJo6aBNeHHOl cToMMOCTbIo. O6bIYHO 31eKTpuyeckue nedn oGecneym-
BalOT rOMOreHHOe CTEK/10 BbICOKOrO KayecTBa, HTO MOXeT 6bITb onpefensiowmnm 4719 UCNOMb30BaHUA MeToZa npu npouns-
BO/CTBE COPTOBOI MOCYAbl U cneynanbHbIX CTEKOo.

Hu3kre noTepu CbipbEBbLIX MaTepuasnioB, XxapakTepHble 415 UCNO/Ib30BaHUA 3TOro metToAa, obneryarT yTuamnsaymio
Y/I0B/IEHHOV cpeAo3awnTHLIM 060pyA0BaHNEM LUNXThI, & TaKXe CHUXaT NoTepn matepnanos, BOCOGEHHOCTU 3HaYMMble
0N TOKCUYHbBIX /MW OPOTMX MaTepuanos, B HACTHOCTU OKCUAOB CBUHLA, PTOPUAOB, COeANHEHWNI MbllbsKa, TeTpabo-
paTta HaTpuMa U T. n.
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MosiHas 3aMeHa NPoLecca CXMUIaHUs NCKoMaeMblX TOM/IVB YCTPaHSeT BblAe/leHne NpoAyKTOB FOPeHUsi, B HaCTHOCTM
NOX. anokcuga yrnepoaa, guokcuga cepbl. OAHaKO, eC/in yUUTbIBaTb 3h(DEKTUBHOCTL MPOLECCOB NPOM3BOACTBA U Nepe-
Aaun 3/1IEKTPO3HEPIM U CBA3AHHOE C HUMU BblAe/ieHNe 3arpsisHAIWNX BEWECTB, UCMONb30BaHNe 3/1IeKTPOIHEPrun Ans
CTekNoBapeHuns ABNsSeTC MeHee 3 (EKTUBHBIM C TOYKM 3PEHUSI MUHUMU3ALUN BO34ENCTBUS HA OKPYXAIOLWYIO Cpeay 1. B
4aCTHOCTU, BblAE/NEHNA NapHUKOBbIX ra30B.

5.4 TMepuognyeckoe nnas/ieHne WUXTbI

TpaAnUMOHHO MCNOMb3yeMbIM MeTOAOM A1 MePUOANYECKOrO MPOU3BOACTBA MaslbiX 0GLEMOB CTeK/a SABseTCA
npumeHeHne FOPLUKOBOI Neun, XOTst BaHHble Neyn Neproanyeckoro AeiicTBMA Takke npruobpeTaloT NonynspHoCTb. BbiGop
MeToAa onpejensieTcsi yC/0BUAMU KOHKPETHOW YCTAHOBKM, B 0COGEHHOCTY TpebyeMbiM 06bEMOM NMPOU3BOACTBA, YAC/IOM
pasNINUHbIX UCNOJb3yeMbIX COCTAaBOB CTeK/a, a Takke TpeGoBaHUAMMN KINEeHTOB. OCHOBHbIM MeTO40M MUHUMK3ALMN BO3-
OeCTBMA Ha OKpyXalulyo cpedy, NMPMMEHMMbIM K TakuM nedyam, SBAsieTCs ONTUMM3auus cocTaBa LWNXTbl U METOAOB
CXUTaHUs TonnmBa. B CBA3W C KOHCTPYKUMel MOPLIKOBbIX Neveil aTM MeToAbl 06bIYHO GyAyT faBaTb sy4line pesy/bTaTbl
AN BaHHbIX Neyeil Neproanyeckoro 4eicTBUS N HaCTUUYHO HENPEePbIBHbIX Nevei. Tam. rge 3To BO3MOXHO MO TEXHUYECKUM
1 3KOHOMUYECKUM COOGPaxXeHnsiM, crefyeT UCNONb30BaTh BaHHble Neyn NeproaMyeckoro AeicTBUS UM YaCTUYHO He-
npepbIBHbIE Neyvn, NOCKOsIbKY OHU 06bIYHO NO3BOMSAOT 06ecneyunTb GoMbLy 3G EKTUBHOCTL NCMO/Tb30BAHNUS IHEPTUN 1
MeHbLUne BbIGpOChl BpeAHbIX BeL,ecTB.

5.5 Bbl6Op MeTOA40B CTEK/IOBAPEHUSI M KOHCTPYKL MU neyn

BbI60Op MeToAa CTEKIOBAPEHUA ABMNAETCA OAHUM U3 K/TOHEBbLIX PaKTOPOB, OnpeaenstoLwmnx 3Heproa@PeKTUBHOCTb.

[ns 06blYHbIX Neyeli, NCNO/b3YOLWNX MCKONaeMble TOMN/IMBA, OCHOBHO 0COGEHHOCTBIO KOHCTPYKLMM ABASETCS Cro-
€06 yTunmsauumn TennoTbl AbIMOBbIX ra30B A/1 HarpeBa NocTynaloLero Bo3yxa ¢ NOMOLLbI0 pereHepaTopoB UK pekyne-
paTtopoB. [IpyrMm cyliecTBeHHbIM (hakTOpoM ABASIETCA pasmep Mneyu.

PereHepaTuBHble Neyn NO3BONSAIOT AOCTUYL 6GOlee BbICOKMX, BMIOTbL o 1400 *C, Temnepatyp nogorpesa Bo3gyxa
Nno CpaBHEHMWIO C peKynepaTuBHbIMW Neyamu (gatowmmn Temnepatypy nopsigka 800 “C), uTo o6ecneunBaeT GONbLUYIO
3(PPeKTMBHOCTb CTek/oBapeHusi. Yalye Bcero pereHepaTuBHble neyn 60/blue No pasMepam, YeM pekyrnepaTuBHble, YTO
Takxe genaet ux B Uenom 6onee adphekTUBHbIMU. COBpeMeHHas pereHepaTtMBHas MNeuyb /1 NPOM3BOACTBA TapHOro
cTek/1la MOXeT MMeTb 06LLyI0 TennoBy apdeKTMBHOCTbL 0Ko/10 50 %. NoTepu TeM10Tbl C AbIMOBbLIMY razaMu okosio 20 %
W CTPYKTYpHble MoTepu, OTBevallje 3a OCHOBHYIO A0/110 OcTaBlleiica TennoTel. Mpu 3ToM Tennoas ap(eKTMBHOCTb
pekynepaTUBHOI neyun 6e3 AONOSTHUTENbHOM yTUAM3aunn TennoTel 6yaeT 651mxe k20 %.

PereHepaTuBHble Neyn MOryT MMeTb NOAKOBOOGpasHOe MK nonepeyvyHoe Hanpas/ieHe naamMeHun. Meyn ¢ NoAKoBO-
o6pa3HbiM Hanpas/ieHWEM NJIaMeHN UMeIT 60Jiee BbICOKYI TEM/0BYH 3(PeKTUBHOCTb (Bbille Ha BE/IMYMHY BMIOTb A0
10 %). HO BO3MOXHOCTW YNpaB/ieHNs TropeHnem B TakMX Mneyax orpaHuyeHbl, U CyLeCTBYeT BEPXHWU npenen pasmepos
neyn Takoro Tuna (B HacTosiujee BpeMs okosio 150 M2 AnA Npou3BoACTBa TapHOro cTekna). MNeun doart-npouecca meHee
3P(heKTUBHbI, YEM Neyn NPOU3BOCTBA TAPHOIO CTEK/1a U3-3a 3HAYNTENIbHO MeHbLLIEro ye/lbHOro CbeMa CTek/loMacchl B
CBA3N C Tpe60BaHUAMM K KayecTBy.

Mcnonb3oBaHne N36bITOYHOW 3HEPTMM C MOMOLLbIO PpereHepaTopoB MOXeT GblTb MaKCMMU3NPOBaHO NyTeM yBenuue-
HUWA KONIMYeCcTBa OrHeYNOpPHbIX 3/1IEMEHTOB pereHepaTUBHbIX HacafoK B kamepax. Ha npakTuke aTo MOXeT 6bITb peannso-
BaHO NOCPeACTBOM YBE/IMYEHMS KaAMep pPereHepaTopoB WM CO3faHus pasfesibHbIX, HO CBA3aHHbIX MexAay co6oli kamep,
nolyYMBLINX Ha3BaHVe MHOFOMPOXOAHbIX pereHepaTopos. Mo Mepe NPUGANKEHNS K BO3MOXHOMY MakCUMyMy yTuansaumm
TeNnNoTbl 3PMPEKTUBHOCTb TakMx Mep nagaeT. MNprYHUUNMaNbHbLIM OrpaHUYeHNEeM SABASIETCA CTOMMOCTb [OMONHNUTE/IbHOTO
OrHeynopHOro maTepuana, a B C/lyyae AelicTBYOLWUX Neveid — orpaHnYeHna AOCTYNHOro NpocTpaHCcTBa W AONOHNTE b-
Hble 3aTpaTbl Ha M3MeHeHMe WHPaCTPYKTYpbl Neyn. ITOT NPUHLUMN Yalle peannsyeTcs AN nedyeid ¢ NogKoBOOGPa3HbIM
HanpaB/leHMeM MameHun B CBA3M € 60/lee NPOCTOli reomeTpueli pereHepaTopoB, XOTSA ero NPUMEHSIN 1 Ha Neyax c none-
peyHbIM HanpassieHVeM naameHn. MoandukaLmsa cTpyKTypbl pereHepaTtopoB Ha AeliCTBYIOLMX Neyax (eC/iv 3To TeXHUYe-
CKWN 1 9KOHOMMYECKHN Liennecoo6pasHo) MoXeT 6biTb BbIMO/IHEHA TO/IbKO B XO/ie XO/I0[JHOTO peMOoHTa. SHepronoTpe6neHne
MOXET 6bITb CHUXEHO Ha BeIMUYMHY BM/10Tb A0 15 % Mo CpaBHEHWUIO C aHA/IOTMYHOW Meybto ¢ 06bIYHbIMY OHOMPOXOAHBIMMN
pereHepartopamu.

3HauuTenbHas 40N AOMNOHUTENILHOrO OFHEYMOPHOro Matepuasia, UCNosib30BaHHOIO A1 YBE/IMYEHUS pereHepa-
TOpPOB. BblAepXMBaeT ABe U 60/51ee kaMnaHuy, TakKMmM 06pasoM CHUXasA KanuTasbHble 3aTpaTbhl. XOTA NMOTEHLManbHO MNo-
BblleHWe TemnepaTypbl NOAOrpeBa BO3ayXa MOXeT NPMBOAUTL K MOBbILEHUIO TeMNepaTypbl NJ1laMeHun 1. cnefoBaTesibHo,
yBenueHuto o6pasoaHmsa NOX. Ha NpakTUKe, eCNv NPUMEHSAIOTCA Mepbl N0 KOHTPoOto o6paszoBaHna NOX. neym ¢ MHOro-
NPOXOAHbIMU pereHepaTopaMmun He OT/INYalOTCA OT 06bIYHbIX MO BbiGpocam NOX.

CyuiecTByeT 60/bllOe KOJIMYECTBO HOBbIX MaTepuasos, NpefHasHauyeHHbIX 418 COXPaHEHUA TenoTbl 1 ee nepe-
Aaun B 6110Kax pereHepatopoB. CaMbIM NMPOCTbIM PeleHneM siBASIeTCA UCMO/Ib30BaHNe OTHEYMNOPHbIX KUpnuyeli, ycTaHOB-
NEeHHbIX B WHaxmMaTHOM nopsgke, 4To 06bI4YHO o6ecneunBaeT aPPeKTUBHOCTL pereHepaTtopa nopsgka 50 % (oTHoweHue
YTUIM3NPOBaHHOW TensoTkl K TeN0Te, codepxaljeiica B AbIMOBbIX rasax). OgHako Tensonepegaya MoxXeT 6biTb yBeu-
YeHa NyTem UCMO/Ib30BaHNA HACaf0UHbIX 3/1IEMEHTOB, U3rOTOB/IEHHbIX U3 3/1EKTPOMN/IaB/IeHHbIX OFHeYyNopoB KpecToo6pas-
HOWi chopMbl, 06ecneynBaloLLNX COKpalleHe pacxoja Tonimea Ha 7 % Mo CpaBHeHWIO C NeYamu, OCHaleHHbIMU peHere-
paTVBHbIMW HacafKamu, N3roTOB/IEHHBIMU 13 06GbIUYHbIX OTHEYMNOPHbIX 3/1IeMEHTOB B (hopMe Kupnuyeil. Kpome Toro, Takme
mMaTtepuasnbl 60/ee yCTOMUMBBI K XMUYECKOMY BO3/eNCTBUIO arpecCUBHbIX BELLECTB B [bIMOBbIX rasax v o6ecneunsBaroT
CYLEeCTBEHHO MeHbllee CHUXeHNe 3P (EKTUBHOCTM pereHepaTopoB 3a Nepuo KamnaHum neuu.
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MakcumanbHas TeopeTtunyeckas 3(pheKTMBHOCTbL pereHepartopoB cocTaBnseT 80 %. Ha npakTuke adh(PeKTMBHOCTb
orpaHn4YMBaeTCa POCTOM CTPYKTYPHbIX MOTEPbL MO MEpe yBesIMYeHns pasmepoB pereHepaTtopos. CTPOUTENLCTBO pereHe-
paTopoB ¢ 3hheKTUBHOCTLIO Bbiwe 70 %—75 % HeocyLecTBMMO.

YnyuuweHve Ka4yecTsBa OrHeyrnopHbIX MaTepuasnioB No3sossieT o6ecneunTb 60/bLY0 MPOAO/HKUTE/ILHOCTb KaMNaHni
nevei ¢ Ny4ywnm ypoBHeM Tenaousonsaunn. MakcMmanbHble TeMnepaTypbl, MPU KOTOPbIX MOXeT (DYHKUMOHMPOBaTh Neyb,
B NPOLW/IOM ABAANNCHL CAepXuUBaoLWMM (HakTopoM ANA ee Xopolein Tennounsonaunn. Tensons3onsauusa npoekTnupyeTcs ¢
y4yeTOM BCeX XapaKTepuCTUK neun (ee U3onnpyemor 4yacTu, Temnepatypbl, Tuna cteknia U T. n.). He Bce YyacTu neyn moryt
6bITb M30MPOBaHbl. Knajka cTek/10BapeHHOro 6acceliHa Ha ypoBHe JIMHMM 3epKasia CTEK/IOMacChl U B paioHe NpoTo-
Ka A0/KHA 6bITb OTKPbITA, 418 TOrO Y4TO6bl 06ecneyYnTb OXNaX4eHne U NPoANTb KaMnaHuio rnevn. BoNbWWHCTBO OrHe-
YNOPHbIX Marepuanos ANA Nevei, NCMNosib3yemMbiX B KOHTAKTe CO CTEK/IOMACCOW U ANA CTPOUTENLCTBA MNeyun, U3roToBasaioT
nyTem /INTbS, OHW UMEIOT OYEeHb BbICOKYIO MJIOTHOCTb U Maslyto MOPUCTOCTb, M MO3TOMY YCTONUMBbLI K pacniaBy cTeknia u
arpeccrBHbIM KOMMOHEHTaM [bIMOBbIX ra3oB. OHU TakXe UMEKT 60/1ee BbICOKYIO TEM/I0NPOBOAHOCTL U B LLe/IOM TpebytoT
60/1ee BbICOKOW TEN/I0M30M15LMN, TEM CaMbIM CMOCO6GCTBYSI 3HAUMTE/IbHOV 3KOHOMUM 3Hepruu. Mpu Npov3BOACTBE Ha-
TPUA-KaNbUUA-CUINKATHOTO CTeK/1a CBOJ, Jleun U3roTOBAAIOT U3 iHaca M NJ0THO U30AMPYHOT. Mpu 3TOM MakcuMmasibHas
TemnepaTtypa B ne4ymn coctasnsetr 1600 @C— 1620 "C.

[ononHutenbHas U30MAUUA MOXET 6blTb HaHEeCeHa Ha HeKOTOopble ydyacTKu neun 6e3 3aMeTHOro pucka Ans ee
CTPYKTYpbl. M301AU1A HanblJIeHWEM BO/IOKHA MOXEeT CYL|eCTBEHHO CHM3UTb NOTepU Ten0Tbl, €C/IN ee HAaHEeCTU Ha CTPyK-
Typy pereHepaTopoB. ITOT MNPOCTON U 3KOHOMUYECKN IPMEKTUBHbBIV METO/ MO3BOJIAET CHU3UTL CTPYKTYPHbIE NnoTepu Te-
nnaoTbl pereHepaTopoB Ha 50 % 1 o6ecneynTb SKOHOMUIO 3HEPruK nopsagka 5 %.

5.6 YnpaB/fieHVe NMpoLeccoM ropeHusi v BbIGOP UCTOYHMKA IHEPTUKN

Han6onee pacnpocTpaHeHHbIM TONMBOM A5 MPOU3BOACTBA CTekna B Poccun saBnsieTcA NpupoAHblii ras. icnonb-
30BaHMe NpUpPoOAHOro rasa BegeT K 60nee HM3KUM Bbl6pocam SOX, HO 06bIYHO 60Nee BbICOKMM Bbibpocam NOX. 3To
CBf3aHO C TeM, YTO N1aMs NPUPOAHOro rasa o61agaeT MeHbleli CBETUMOCTbIO U 06bIYHO NPUBOAUT K 60/blueMy, NpUGan-
3UTeNbHO Ha 7 %— 8 %. noTpe6ieHnto aHeprun. OfHAKO C HaKOMN/IeHMEM ONbiTa UCMONbL30BaHUSA NPUPOAHOIO rasa ypoBHU
pe3yNibTaTUBHOCTM NOCTENEHHO PacTyT 1 MO3BOMAIOT JOCTNYbL BE/IMYMH, CPABHUMbIX C MCMO/Ib30BaHNEM XUAKOro TOMNMBa.
MpupoaHbIii ras Takke UMeeT 60siee BbICOKOE OTHOLIEHME [0/M BOAOPOAA K Yr/iepoay W. Takum 06pasom, NPUBOAUT K
MeHbLNM, BNNOTb A0 25 %. Bbibpocam C 02 npu hMKCUPOBAHHOM CbeMe CTEK/IOMACChl.

Pa3BuTME CUCTEM C HU3KUM BblgenieHreM NOX Npu CXUTraHUM Takxke NPUBOAUT K SIKOHOMUMW 3Heprun. Mpu ymeHblue-
HUW KONMYecTBa BO3JyXa FOPEHUsi 0 YPOBHS, 6G/IM3KOr0 K CTEXMOMETPUYECKOMY OTHOLLEHWIO, CHUXAIOTCSA noTepu Tensno-
Tbl C AbIMOBbIMM razamv. ONTUMM3aLNA CUCTEM FOPEHUs, Tens006MeHa N 06l Me YyCOBEPLLIEHCTBOBAHUSI B yrpaB/eHUN
npoLeccom, Harnpas/ieHHble Ha CHWXeHue Bbi6pocoB NOX, BO MHOTUX Crlydasax Takxe NpuBoauT k 6onee ctabuibHOMY
PYHKLMOHMPOBAHMIO 1 MOBbILLEHHOW Pe3yIbTaTUBHOCTA Meyeii.

MeTop o6oraleHns KUCNIopoAoM BO3/Jyxa rOpeHNs 4acTo UCNO/b3yoT 4151 NOBbIWEHNA 3HeproaddekTnBHoe™ un
yBe/IYeHns cbema CTek/ioMaccbl. YMeHblleHe 06beMOB rasa 1 6osee BbICOKMe TeMnepaTypbl N1aMeHn Crnoco6CTBYIOT
pocTy ah(PEKTUBHOCTM NCMONb30BaHNA IHEPTMMN TonMBa. ECnnM He MCNONb3YIOT cucTeMbl, oGecneynBatole H1U3Koe 06-
pasoBaHue NOX, ypoBeHb Bbi6pocoB NOX CyleCTBEHHO BO3pacTaeT, YTO OorpaHMynBaeT NCNoMb30BaHNe 3TOro MeToAa.

B5.7 YMeHblWweHNe OTHOLWEHNA BO34YX — TOMNNBO

O6bI4HO neun paboTaloT Npu M36bITKe Bo3ayxa B 5 %— 10 % (T. e. npu n3bbiTke kucnopoga B 1 %— 2 %) ansa obe-
CneYyeHns NOJIHOro cropaHus. MyTem CHUXEeHUS COOTHOLWEHWUS BO3AyX — TOM/IMBO A0 YPOBHEN, 6/IM3KUX K CTEXNOMETPU-
YEeCKMM. MOXHO JOCTUYb CYLEeCTBEHHO 3KOHOMUM 3HEPTUN U CHIKEHUS o6pa3oBaHus NOX. 1S Toro 4To6bl acheKTUBHO
MCcnonbL30BaTh 3TOT MeTO/, HEO6XOAUMO NMOCTOSIHHO KOHTposiMpoBaTth cogepxaHne NO. CO 1 0 2 B AbIMOBbIX rasax. Ecnu
ropeHne OKaXXeTCA HMXEe CTEXMOMETPUYECKOro, Bo3pacTeT KoHueHTpauus CO. U3MEHATCA OKUC/INTE/IbHO-BOCCTAHOBMU-
Te/lbHble YC/IOBUS CTEK/IOMACChI U MOXET YCKOPUTbLCA paspylueHne OrHeynopos.

3TO N3MeHeHne J0/HKHO BBOAUTLCA akKypaTHO M MOCTENEHHO, C TeM 4TO6bI n3bexarb Npo6siem 1 AO0CTUYb TyHLINX
pe3ynbTaTtoB. B HeKoTOpbIX criyyasx (Hanpumep, B pekynepaTtuMBHbIX Meyax), ec/im paccMaTpuBaTb CTEXMOMETPUIO neun
B Le/IOM, HEKOTOpPbIe FOpPesikKM B CaMblX FOPAYMX YacTAX neyn MoryT paboTtaTb ¢ n36bITKOM Tonnmea, gpyrue B 6onee xo-
NOAHbIX — C He6Oo/IbWNM 1M36bITKOM BO3Ayxa. N36bITOK BO3yxa B neyn onpegenserca Kak KOJIM4eCcTBOM NPUHYAUTESTbHO
nogasaemMoro Bo3fyxa, Tak U BO3MOXHbIM MOACOCOM Yepe3 MecTa YCTAaHOBKWM FOpesiok U 3arpy3oudHblii kapmaH. MecTa
YCTaHOBKM rOpesioK O0CTaTOYHO /IENKO repMeTU3NpoBaTh: Takke BO3MOXHO NPUHATUE Mep ANA NpefoTBpalleHns nogcoca
BO3/yXa yepes 3arpy30yHblil KapMaH.

5.8 Wcnonb3oBaHue cTekno6os

Mcnonb3oBaHWe CTOPOHHEro CTekno60si NpU NPOM3BOACTBE CTEKMa MOXET CYLEeCTBEHHO CHU3UTb NoTpe6reHune
3HEPIrUM 1 INOXET OCYLLECTBATLCA Ha BCeX ™nax neyeid, NCNONb3YyOLWMX MCKONaeMble TONANBA, NPUHYANTENIbHOE KNCO-
poAHoe AyTbe WAWN 3NEeKTPonoaorpeB. BONbWNHCTBO NoAOTpPac/eil B HOPMaslbHOM PeXume BTOPUUYHO MCMOMb3YyHT BECh
BHYTPEHHUI cTekno6oii. lonsa cTek/10605 B 3arpy)xaeMom o6bemMe 06bI4YHO HaxoaMTca B AnanasoHe 10 %— 25 %.

[lo6aBrieHne CTEKN0605 B COCTAB LUMXTbl CHUXAET 3HEPronoTpe6/ieHne Npu NaBfeHnmn, NOCKOIbKY OH YXe npoLuen
3HAO0TEPMUMYECKME peakLum, CBA3aHHble C (hOPMUPOBaHWEM CTeK/a, U ero Macca MeHblle 3KBMBAJIEHTHOTO KoMMyecTBa
WKXTbl NpU6AN3NTENBLHO Ha 20 %. YBennveHne f0NM CTEKNOGOS B 3arpyxaemMmblX Matepuasiax noTeHUnanbLHO No3BonseT
C3KOHOMUTb IHEPrUI0: O6LWENPUHATO, YTO KaxXAable AononHUTeNbHble 10 % CcTekno60a NPUBaAAT K CHUXEHUIO noTpebne-
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HWSI SHEPTUM neyblo Ha 2.5 %— 3.0 %. Micnonb3oBaHne CTekN0605 TakKe 06bIYHO NPUBOAUT K 3HAYUTESTIBHOMY CHUKEHUIO
3arpaT, NOCKO/IbKY YMeHbLaeTCcs NoTpe6/ieHne 3HEPIUN 1 CbipbEBbLIX MaTepnanos.

BHYTpEeHHUI, TEXHONOrMYeckuii cTekno6oii (CTeKNO, NOlyHeHHOEe C MPON3BOACTBEHHbIX JIMHUI) U CTOPOHHWIA, MOKyN-
HOW CcTek/1060i (BTOPUYHO nepepabaTbiBaemMoe CTEK/10, NOSyYeHHOe OT noTpebuTeneli MAn Apyrnx NPoMbILLIIEHHbIX UC-
TOYHWKOB) MPUHUMNMaNbLHO oTMyatoTcs. CocTaB CTOPOHHEro CTek/106051 MeHee TOYHO onpejesieH, YTO orpaHnYnBaeT ero
npumeHeHune. CTporve Tpe6oBaHUA K Ka4eCTBY NPOAYKLUM MOTYT OrpaHu4nBaThb [0/110 CTOPOHHErO CTEKN0605, KOTOPYHO
MOXHO MCNob30BaTb B NPOM3BOACTBE. MPON3BOACTBO TAPHOTrO CTeK/1a UMeeT YHUKa/IbHYH0 BO3MOXHOCTb UCMO/1b30BaHUsA
3HAUUTE/IbHOTO KOJINYECTBA CTOPOHHErO CTEK/10605, MO/YYEHHOIO B paMKax Pas/INyHbIX CXeM YyTUIM3aunmn CTEKIAHHbIX
6y TbINOK.

Mpn Npon3BOACTBE COPTOBONO CTek/la TPe6oBaHMA K KAYeCTBY He [al0T BO3MOXHOCTb UCMNO/b30BaTb B NPOU3BO/-
CTBe CTOPOHHUIA CTekN1060ii. Micnonb3oBaHne BHYTPeHHero cTek/10605 onpejesieHo 4OCTyNHOCTbIO CTekno60sa Tpebyemo-
ro Ka4yecTtsa u coctaBa. B cpegHem 4018 MCMNO/Ib3yeMOro BHYTPEHHErO CTEK10605 B 3arpyxaeMblx MaTepuanax coctabis-
eT 0K0s0 25 % Ans HaTpuii-kanbLuit-cunnkaTHoro ctekna n 35 % A5 CBUHLOBOrO Xpycrans.

[na nponssoacTeBa 6€CLBETHONO CTek/a A0NYyCTUM OYEHb HU3KMIA MPOLLEHT OKPaWeHHOro cTekna, NoCKosbKy oKpa-
LWEeHHOe CTEeK0 He MOXeT 6biTb o6ecuBeveHO. M03TOMY CXeMbl BTOPUYHOW nepepaboTKu cTekna 6onee 3hPeKTUBHbI,
ec/n BKIOYAKOT pasjeneHune no usetam.

5.9 KoTnbl-yTnnusatopbl U36bITOYHOW TEeN10Thbl

MeTop OCHOBaH Ha NPOMyCKaHUWU AbIMOBbIX ra30B HarnpsiMylo Yepe3 COOTBETCTBYHOLWMI BOAOTPYGHbI koTen Ans
npoussoAcTBa napa. MNap MoxeT KCNoNb3oBaThbCA A1 o60orpeBa NOMELLEHUI UNn emkocTeli 1 Tpy6onpoBoAoB MasyTa
WK NocpecTBOM TYPGUHbI /11 NPOV3BOACTBA 3/1eKTPO3HEPrUn UK NPUBELEHNS B ABUXEHME 060pYy/0BaHUs, HanpuMep
KOMMPECCOpPOB U BEHTUISITOPOB CEKLMOHHbIX MalLVH.

[AbIMOBbIe ra3bl, NocTynawLe OoT pereHepaTopoB Win peKynepaTtopos, UMeloT TemnepaTtypy ot 600 “C go 300 *C.
TemnepaTypa Ha Bbixofe U3 KoTna-yTunnsaTopa onpegenseT BO3MOXHOCTU yTUAN3aLUmn TenaoTbl U orpaHuyeHa npuénm-
3UTenbHO 200 "C 13-3a pucka KoHAeHcauun B KoTe n gna obecneyeHns PyHKLMOHNPOBaHUA AbIMOBOl Tpy6bl. TPy6bl KOT-
na nogBepXeHbl BO3AECTBUIO AbIMOBbIX ra3oB neyu [Ha HUX MOryT 06pa3oBbIBaTbLCA OT/IOXKEHUA Pa3/IMyHbIX MaTepuanos
(Hanpumep, cynbdara HaTpusa)] 1 AOMKHLI NEPUOAUYECKM OYMLLATBCA A4NA noAaepXaHua addPeKTUBHOCTU yTuansaymm
TennoTbl. Bnpoyem, 370 CTAHOBUTCS MeHee BaXHbIM, €C/IN KOT/bl-yTUAN3aToOpbl B TEXHOIOTUYECKON Lienn yCTaHOB/EeHbl
nocne nbineynasnnBatoLLero 060pyAoBaHuUs.

MPUMEHUMOCTL 1 3KOHOMUYECKas LeN1ecoo6pasHOCTb NMPUMEHEHNA 3TOro MeToAa onpefenaTcs obuein addek-
TUBHOCTbIO. KOTOPOW MOXHO AOCTUYbL 3a CYET ero NprYMeHeHus, ¢ y4eToM 3(h(PEKTUBHOCTM UCMO/b30BaHUS NOSTyHEHHOro
napa. Ha npakTuke KOT/bl-yTU/IM3aTOPbl NCMO/b3YIOT TOSIbKO COBMECTHO C pereHepaTuBHbIMU U peKynepaTuBHbIMU CTe-
KNoBapeHHbIMW neyamu. Bo MHOrMx cnyyasx yTUAnsmMpyemoii TennoTbl HeAoCTaTOUHO AN 3(PdeKTUBHOrO MnosyveHus
3Heprun. O6bIYHO BO3MOXHO €e MCMO/b30BaHue TOJIbKO Ha peKynepaTtuBHbIX Mnedvax, B 60/bLWNX YCTAaHOBKax Uan B Tex
cnyyasix, Korga yaaetcs 06beAUHNTb bIMOBbIE ra3bl HECKONIbKMX Neyeil.

5.10 NMoporpes WNUXTbl U cTekno6os

O6bIYHO WIUXTY U CTEK1060l BBOAAT B NeYb B XONI04HOM COCTOSHUM, OAHAKO CyLecTByeT BO3MOXHOCTb nogorpesa
WNXTbl U CTEKNO60A 3a CYET UCMNONb30BaHUA U36bITOYHOM TENNOThI AbIMOBbLIX ra30B, YTO ob6ecneynBaeT CyL,eCTBEHHYIO
3KOHOMUIO 3HEeprum. MeToz NPUMEHNM TObKO Ha TOMIMBHbIX CTEK/TOBAPEHHbIX Nevax.

Mpsamoit nogorpes OCHOBaH Ha MCMNOIb30BaHNUN MPAMOro KOHTakTa Mexay AbIMOBbIMWU ra3amu U CbipbeM (CTEKNO-
60eM U WUXTOW) NPU NPOTUBOMOMIOXHOM UX ABWXEHUU. [lbIMOBble rasbl MOCTYNalT M3 KaHasa 3a pereHepatopom. OHu
nponyckalTca Yepes BbIEMKN B NogorpesaTtesie, Takum 06pa3om BCTynas B HENOCPeACTBEHHbIV KOHTAKT C CbIpbeBbIMU Ma-
Tepuanamu. Mpu 3ToM gocTuraeTcs Harpes cTeksio6os go 400 "C. Cuctema BkIOYaeT M 06X04HOM KaHan, No3BONsOLWmMiA
npogo/mkatb paboTy B Tex cny4vasx, korga paborta nogorpesarens Hea@ekTUBHA UM HEBO3MOXHaA.

Henpsimoii noporpeBatenb npeacTtaBnsieT CO60/ NPOTMBOTOYHBIA TEMIOO6GMEHHUK C Ten/1006MeHOM Yepes3 nna-
CTUHY. Ha KOTOPOW HarpeBalTCA CbipbeBble MaTepuanbl. OH CNPOEKTUPOBaH B BUAE OTAENbHLIX MOAY el N COCTOUT n3
OTAe/bHbIX TeN1006MEHHNKOB, pacnonaraeMblx APYr HaA ApYroM. Moaynun AenaTca Ha ropu3oHTalbHble NPOTOKU ANS Abl-
MOBbIX ra30B U BepTuKasibHble — A5 CbIPbeBbIX MaTepuanos. B npoTokax CbipbeBbIX MaTepUanoB OHU ABUXYTCA CBEPXY
BHWU3 NoJ AeACTBMEM CUMbl TSHXeCcTW. B 3aBUCMMOCTM OT MPOMYCKHOM CNOCOGHOCTM CKOPOCTb MOCTYNAKLWMUX CbipbeBbIX
mMaTtepuasnoB MOXeT gocTuratb 1—3 M/4; Npy 3TOM OHW O6bLIYHO HarpeBatoTcA Npu6an3nTenbHo Ao 300 "C. [biMOBble
rasbl NOABOAATCA K HWKHel YacTu Ten/1o06MeHHUKa U HanpaBAATCA BBEPX Yepes creynasnbHble kaHanbl. B oTaenbHbIX
MOAYNAX AbIMOBbIE rasbl ABMXKYTCA rOPU30oHTaIbHO. O6bIYHO OHM OX/laxAarTca NpuéaM3nTensLHO o 270 "C—300 “C.

DNeKTpohnNbTP CO CNOeM rpaHynsaTa — KOMOUHauua anekTpodunibTpa A0S yaaneHns Nbiav u NpaMoro nogorpe-
BaTens cteknobos. Fopsyune AbIMOBbIE rasbl HANPaBAAIOTCA B BEPXHIOK YaCTb CUCTEMbI U MPOXOAAT MOHN3ATOPLI, 3apsxa-
oLMe YacTuubl NbN. Fasbl 3aTeM NPOXOANAT Yepes C/oli rpaHy/IMPOBaHHONO CTEK10605, NONSPU30BaAHHbI BbICOKOBO/bT-
HbIM 3M1EKTPOAOM. 3apsiKeHHble YacTulbl MbiY NPUTATMBAIOTCA CTEK060eM, Ha KOTOPOM OHU M ocepatoT. CTekno6oi
NOCTOAHHO 3arpyxaeTcs B annapaT cBepxy 1 nocne Harpesa (BNN1oTb 40 400 "C) BMecTe C OCEBLWIMMUN Ha HEM YacTuuamm
NbIM pasrpyxaeTcsi BHU3, B YCTPONCTBO NoAaum WNXTbl U CTEK10605 B Neyb.

MeToabl nogorpesa CTEKN0605 N LWNXTbl MPUHOCAT CYLeCTBEHHbIE NOMTOXUTENbHbIE pe3yibTaTbl: 4OCTUTAeTCA 3KO-
Homus oT 10 % f[o 20 % 3Heprun, cHuxkaeTcs BblIGpoc NOX, a Npy NPsSIMOM NOAOTPEBE CHUXAETCSA BbIGPOC KUC/IbIX ra3oB:
S02. HF n HCI Ha 60 %, 50 % n 90 % coOTBeTCTBEHHO. MeTOo/ NO3BOJISET YBENINUYNUTL NPOU3BOAUTE/ILHOCTb MNeYn Ha
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10 %— 15 % 6e3 CHUXEHNA NPOAO/IKUTENNbHOCTN KaMnaHuu. Of4HaKo, eCNM He YBENIMUYNTb CbEM, CPOK CYX6bl Meyn MoxeT
cokpaTuTbCsA. Kak yxe ynomMnHanocb, MeTo/, NO3BO/AET CHU3NTL HEO6X0AMMOCTL B 3/1eKTponoaorpese. B cBA3M ¢ UCnosb-
30BaHWEM CTOPOHHErO CTEK106051 MOryT BO3HMKaTb NPO6/eMbl, CBSA3aHHbIE C HEMPUATHBLIM 3anaxom OT nogorpesatesns B
CBAI3M C pa3/fIoXeHneM BK/IHOUYEHWUIA OpraHnYecknx marepuanos B cTeknoboe.

CucTembl nogorpesa CTek/106051 U WNXTbl TEOPETUYECKU MOTYyT ObITb YCTAHOB/IEHbl Ha 11060 CTekNoBapeHHOW
neun c goneli ctekno6os Bbliwe 50 %. MNoAorpes TOMNBLKO WUXTbl Npo6ieMaTUYeH U He pacCMaTpUBaEeTCs Kak TEXHONOruA,
3apekomeHoBaBlWwasa ceba Ha npakTuke. Micnonb3oBaHne NPAMOro Nojorpesa NPUBOAUT K yBe/IMYeHUI0 BbIGPOCOB TBEp-
Abix yactuy {fo 2000 Mr/HM3) N HEO6XOANMOCTM YCTAHOBKM 060pYAOBaHNA AN UX YAaNeHUs; COGPaHHYo Nblb 06bIYHO
HanpasAsAT B Neyb. [JN1A TOro 4To6bl CHU3UTL NOTEPU Ten1I0Tbl NMPU TPaAHCNOPTUPOBKE MOC/ie TEMJI006MEeHHUKa, cneay-
eT pacrnofiaratb ero Kkak MOXHO 6/1MXe K 3arpy304HOMY KapmaHy; nieasnbHbiM 6yaeT pacnosioxeHne HenocpeacTBEHHO
Haj 3arpy3vynmkom. Mo 3KOHOMUYECKUM MpUYMHaM TemrnepaTypa WUCMOo/b3yeMbIX [bIMOBbIX ra3oB [0/KHA OblTb HE HuXe
400 *C— 450 'C. boneB TOro, OHN JO/MKHBLI OX/1aXAaTbCs No KpaliHeli mepe Ha 200 "C— 250 "C. Bo u3bexaHue arnome-
pauuun WnXTbl MakCuManbHasa TemnepaTypa [bIMOBbIX ra30B He J0/KHa npesBbiwaTk 600 *C.
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[1]

[2

[3]

[4]

Buénunorpadcusa

NTC 5-2015 NHopMaLNOHHO-TEXHUYECKNI CNPaBOYHMK MO HaUAYYLWNM AOCTYMNHbIM TeXHOMorMam «MNpons3sBoacTBO
cTekna», yTBepxaeHHblli npuka3om PocctaHgapTa ot 15 aeka6bpsa 2015 r. Ne 1575

EBponeiicknii CnNpaBoYHMK NO Hauay4ywnM AOCTYMNHbIM TEXHOMOTMAM B npousBoacTBe ctekna. 2013 r. (European
Commission Joint Research Centre. Best Available Techniques (BAT) Reference Document for the Manufacture of
Glass. 2013)

2012/134/EC: WcnonHutenbHoe pelweHune EBponelickoli komuccun ot 28 cheBpana 2012 raga, ycTaHaBnuBatoLe-
ro BbIBOAbI O Bbl6ope HAT NpMMeHMTE/IbHO K MPOM3BO/CTBY CTek/la B COOTBeTCTBUM C [iupekTuBoli EBponelickoro
napnameHTa n Coseta EC 2010/75/EU 0 npoMmbILlW/IeHHbIX BblGpocax (4OKYMEHT 3apeructpuposaH nog Homepom C
(2012) 865) (2012/134/EU: Commission Implementing Decision of 28 February 2012 establishing the best available
techniques (BAT) conclusions under Directive 2010.75/EU of the European Parliament and of the Councii on industnal
emissions for the manufacture of glass (notified under document C(2012) 865)

EBponelickuit CnpaBOYHUK MO HaUyYLNM AOCTYMHbIM TEXHOMOINSAM o6ecneyeHns aHeproadppekTnBHoCcTU. PeBpanb
2009 r (Reference Document on Best Available Techniques for Energy Efficiency. February 2009)

[5J ®epepanbHblii 3aKOH OT 23 HOAG6pPA 2009 1. Ne 261-®3 «O6 3HEepProcGepexxeHnn U O MNOBbIWEHNN 3HEepPreTUYeckom
3(hhEeKTUBHOCTM U O BHECEHUW U3MEHEHUI B OTAENbHbIE 3aKoHOAaTeNbHbIE akTbl Poccuiickoli ®egepaummns»
YAK 669.3.006.354 OKC 13.030.01
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KntouyeBble cnosa: Hanny4wune AOCTYNHbIE TEXHOOTMU, NPOU3BOACTBO CTEKNA

Pepaktop E.N. Mocyp
TexHuyeckuii pegaktop B.H. MNpycakoes
Koppektop E.A. AynbHoea
KomnbloTepHas BepcTka J1.A. Kpyrosoii

CpaHo B Ha6op 05.08.2019. MoanucaHo B nevyaTtb 22.08.2019 ®opmaT 60*84'/8. FapHutypa Apuan.
Yen. neu.n. 2.32. Yu.-Hag. n. 2.12.
MoAroToBNeHO Ha OCHOBE 3/1IEKTPOHHOI Bepcun, NpeAocTaB/ieHHo pa3paboTuMkom cTaHaapTa

Co3aaHo B eAAMHNYHOM UcnonHeHun Bo ®ryn «CTAHANPTUH®OPM* ana komnnekToBaHus ®efepanbHOro MHMOPMaLWOHHOTO
®oHpa cTaHfapToB. 117418 MockBa. HaxumoBCKuii np-T, 4. 31. k. 2.
w r« gostinfo.ru info@ gostinfo.ru
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