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(57) HaCTOHH_[ee I/I306peTeHI/Ie OTHOCHUTCA K CHOCO6y IIJIaBJICHUS CHOCOGHBIX IpeBpalarbCs B CTEKIO MaT€pUaioB C

TIOTy4eHNEM IUIOCKOTO CTEKJIa, BKIIOYAromeMy craauu (1) oOecriedeHus medn, copepikalleil o MeHbIIeH mepe
OZIVH IUTABMIIBHBIA pe3epByap CO CPEACTBAMH ICKTPHIESCKOTO HarpeBaHHsS, Pe3ePByap OCBETICHHS CO CPEACTBAMHU
HarpeBaHus, pabOTAIOIINMH 3a CUET TOPEeHHs B aTMocdepe KUCIopoa, Y3Kuil yJacToK, pasAeNsoii IIaBUIbHBIH
pe3epByap W pe3epByap OCBETIECHHMS, BI[yCKHOE(bIE) CPEACTBO(2), PACIOIOKEeHHOE(bIe) B YKa3aHHOM IUIaBHIIBHOM
pe3epByape, U BBITYCKHOE(bIE) CpelcTBO(a), pacroiokeHHOe(ble) Mallbllle 10 MOTOKY OTHOCHUTEIBHO pe3epByapa
ocsemiieHHs; (i1) 3arpy3Kd CIIOCOOHBIX MPEBPAIIaThCs B CTEKIO MAaTEPHAJIOB, COACPKALINX UCXOTHBIE MaTepHAabl U
CTEKII000H, B yKa3aHHBIH IIaBHIIBHBIN pe3epByap ¢ BITyCKHBIM(H) CPEACTBOM(aMH ), IPU STOM KOJIHMYECTBO CTEKI000sI
cocTaBisieT Mo MeHbmeld mepe 10% mo Becy B mepecdere Ha oOmiee KOIHMYECTBO CHOCOOHBIX INPEBpPAIaThCs
B CTEKJO MaTepuanoB; (iii) MpeABapUTENBHOTO HArpeBaHMS CTEKI000s, MO MEHBIIEH Mepe YaCTHYHO 3a CUEeT
peKyInepanuy Tela OT Me4H, Mepeld 3arpy3Koi yKa3aHHOTO CTEKI000s B IO MEHbIIEH Mepe OAWH IUIaBUIIBHBIA
pesepByap; (1v) IUTaBIeHUs CIIOCOOHBIX MPEBPALIATHCSA B CTEKJIO MaTepUaJIOB B YKa3aHHOM IUIABIJIBHOM pe3epByape
MyTeM HarpeBaHMs C MPUMEHEHHEM CPEJCTB SIEKTPUUECKOTO HarpeBaHus; (V) OCBETJICHUs paciulaBa B pe3epByape
OCBETJICHHS ITyTEM HarpeBaHMs C MPUMEHEHHEM CPEICTB HarpeBaHus, pabOTAIOIINX 3a CUET TOPEHUs B aTMochepe
KHCIIOPOZa, MUTaeMbIX Ta30M H/UIIH BOAOPOAOM; (Vi) oOecrieueH s IepeTekaHus paciuiaBa u3 pe3epByapa OCBETICHHS
B pabouyto 30HY 4Yepe3 BhITycKHoe(ble) cpencTBo(a); (vii) ynaBnuBanus CO, n3 IbIMOBOTO Ta3a, IIPU ATOM YKa3aHHbIH
IBIMOBOM ra3 xapakrepusyercst koHueHTpauueid CO, no MeHbuei Mepe 35%; 10 MOABOAMMOIO 3JIEKTpUYECTBA
HaxoauTcs B auanasoHe ot 50 no 85%, u cragus ynaeiuBanus CO, npeaycMaTpuBaeT CTaauro(M) COKATH W/HIN
neruaparanuu. JlaHHbIA CIOCOO JEMOHCTPUPYET OYCHb HU3KUN YpoBeHBb BBIOPOCOB CO, U SIBISACTCS SKOHOMUYECKU
1eJIeco00pa3HbIM.
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CIHOCOB IUVTABJIEHUA CTEKJIA C YPOBHEM BBIGPOCA CO,; OT OYEHb
HM3KOI'O 10 HYJIEBOI'O

OBJACTHh TEXHUKH, K KOTOPOI OTHOCUTCS N30EPETEHUE

[1] Hacrosiee n3o0pereHne OTHOCUTCS K COCOOy IUIABJICHHS CTEKJIA, MPeIHA3SHAYEHHOMY
IUIS. HETPEPbIBHOW MOAA4YH PACIIABIIEHHOTO CTEKJIa B YCTAHOBKH Uit (DOPMOBAHHUS MJIOCKOTO
CTCKJId, TaKHUE KakK (I)JIO&T-YCTaHOBKI/I WK1 MPOKATHBIC YCTAHOBKH. B YaCTHOCTH, HACTOALICC
U300peTeHne OTHOCUTCS K CrOcOo0y IUIaBJIEHHs CTEKJa, KOTOPbIH O0ecreunBaeT MHOXKECTBO
MPEeUMyIIecTB, 0COOeHHO ¢ ToukH 3peHust CO,, 0COOEHHO ero BEIOPOCOB U YJIABJIUBAHUS.

[2] Hacrosimee nzobperenune 0ojiee KOHKPETHO OTHOCUTCS, HO O€3 OrpaHUYeHMs], K CIIoco0y
IUIABJIEHUS] JUIsI TOJYYeHMS IUIOCKOTO CTEKJA, MPEAINOJaralomeMy BbICOKHE IOKa3aTeln

HPOU3BOAUTENBHOCTH, T. €. 10 1000 TOHH/neHb i OoJbLIe.

HNPEANNOCBHIJIKN U30OBPETEHHUA

[3] 'mobGanbHOe moTeruieHHMe U TpeOOBaHUSI MO COKpaueHH:o BbIOpocoB CO; MOBBIIIAIOT
JaBJIEHUE HA MPOU3BOAUTENEH CTEKIA, & TAK)KE LIEHbI HA SHEPIrOHOCUTEINTH M HAJIOTH Ha BBIOPOCHI
CO;, KOTOpBIE BCKOpE MOIYT CTaTh CEPbE3HOH MpOoONeMON Ui KOHKYPEHTOCIOCOOHOCTH B
OTPaCIH CTEKOJIBHOTO IIPOU3BOCTBA.

[4] B KOHTEKCTe CpPOYHBIX Mep IO COKPAIIEHHIO YIJIepOACOAEpP KAIINX BBIOPOCOB B
CTEKOJIbHON MPOMBIILICHHOCTH, Ha MPOTSDKEHUH MHOTHX JIET WHBECTUPOBAJIOCh MHOTO CPENICTB
B JeKapOOHM3AIMI0 €€ MPOU3BOJACTBEHHBIX MPOLECCOB C LENbI0 MMOJyYEHUS] CTEKJISTHHBIX
U3JENUH, KOTOpBIE SIBIIIIOTCS MOAXOMSIIUMH JJIi YCTOHYHMBOIO, pecypcocOeperaromnero
o01ecTBa, OPUEHTUPOBAHHOTO HA 0OecreueHne HU3KUX YPOBHEH BHIOPOCOB yriiepoa.

[S] Jdns obecrieyenusi Takoro Tmepexoja B OTPACIH CTEKOJIBHOrO MPOWM3BOJCTBA ViKe
OTIPEACNIUIN P PELISHUI/TEXHOJIOTHI ISl TOCTHIKEHUST 3TOW aMOMIIMO3HON I1eJTH, TaKUX KAk,
HaIrpuMep, HUCMOJIb30BAHUE 3JIGKTPUYECTBA B KAYECTBE MCTOYHUKA SHEPTHH, HCIOJb30BAHHE
aNbTePHATUBHBIX U 0OJiee SKOJIOTUYHBIX HMCTOYHUKOB SHEPTHH, TakuxX Kak H, wnm Owuoras,
WCTIOJIb30BAHUE AJbTEPHATUBHBIX HCXOAHBIX MATEPHAJIOB, YBEJIMYCHHE HCIIOJB30BAHUS
cTekyio00sT B KauecTBe HCXOOHOTO MaTepuaiia, peKynepauus TeIJia, VJIaBJIHBaHHUE,
ucnosibzoBanue u xpanenue CO; (wm texunonoruss CCUS). ..

[6] Tem He MeHee, Bce 3TH TEXHOJIOTUU JIMOO COTPOBOKIAOTCS CEPHE3HBIMH HETOCTATKAMU
wii  npobieMamMu, CBSI3aHHBIMH C  TPAKTUYECKOW  peanu3anued, Jub0  SIBISIOTCS

HELeNeCOOOPa3HBIMI € SKOHOMUYECKOW TOYKH 3peHHs. [lo3ToMy mMo-mpekHeMy CyLIeCTBYET
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ocTpasi HEOOXOAMMOCTh B paspaboTke cmocoda TUIABJIEHUS CTEKJIA, KOTOPBIA TMO3BOJIUAT
CYIIECTBEHHO CHM3HMTH KOJH4YeCTBO BbIOpOCOB COz, HO MPU 3TOM OCTAHETCS SKOHOMHYECKH
MIPUEMJIEMBIM JJIs1 IPOU3BOAUTENEH CTEKIIA.

[7] Umo xacaemcs wucnonvzosanus snekmpuyecméa B KayeCTBE MCTOYHMKA HHEPIUM:
U3BECTHO, YTO I€YM, B KOTOPBIX HCIOJB3YIOT 3JIEKTPUUECKYI0 3HEPrui0 Ui IUIaBJIEHUs
UCXOJIHBIX MaTEpUAJIOB JJIsI CTEKJa, JEMOHCTPUPYIOT CHIkeHHe BbIOpocoB COj, a Takxke
CHIDKEHHe 001ero notpednenus sHeprun. B Takoil koHpUrypauuu riaBuibHas 1e4b CONEPKUT
3JIEKTPOJIBI, MOTPYKEHHBIE U OOBIYHO PACIIOJIOKEHHBIE B HIDKHEW 4acTH pe3epByapa, KOTOphIE
NPOMYCKAIOT SJEKTPUUYECKUN TOK/IJIEKTPUUECKYIO SHEPrHI0 uepe3 BaHHY pAaCIUIABICHHOTO
CTeKJIa U HArpeBaloT ee No BceMy o0O0beMy. OJHAKO CTEKJIOINJIABHJIbHBIE TE€YH, B KOTOPBIX
TEIUIOBAasi MOIIHOCTD IOJIHOCTBIO 00€CHeunBaeTCsl 3JIEKTPUYECTBOM, HE HALUIM NMPUMEHEHHs B
OTPaciIM IUIOCKOTO CTEKJa, KOoraa TpeOyeTcsi BBICOKOKAYECTBEHHOE CTEKIJIO, M3-3a CEePhE3HBIX
npoOieM ¢ TeMIepaTypol ¥ KOHBEKLIUEH/IOTOKOM CTEKJIOMACCHL.

[8] CnenoBaTtenpHO, TpaaWIMOHHBIE CTEKJIOIUIABUJIbHBIE I€YM JJIsI JIMCTOBOIO CTeKJa
OOBIYHO TOJIBKO «YCHJIMBAIOTCS» JJIEKTPUYECTBOM B TaK HAa3blBaeMON «THOPHIHOI
KOH(UTrypanuy, coueTaromel CpefcTBa HarpeBaHusi, padOTalOLINe 32 CYET FOPEHUs, & IMEHHO
rOpeJKH, U CPEACTBA 3JIGKTPUUECKOTO HAarpeBaHUs, & MMEHHO IOTPY>KEHHbIE 3JEKTponbl. B
TaKMX U3BECTHBIX «(IUIAMEHHBIX T€4ax C JOMOJHUTEIbHBIM 3JIEKTPOHArpeBOM»  AOJS
MOJIBOAMMOTrO 3JIEKTPUYECTBA, TEM HE MeHee, orpaHudeHa MakcumyMm 10-15% B mepecuere Ha
oOIyI0 TOABOAMMYIO JHEPrHI0, YTO MPEMSATCTBYeT B TIOJIHOW Mepe BOCHOJb30BATHCS
NPEUMYIIECTBAMH C TOYKH 3pEHHUs] MOTPeOJeHUS SHEPruu MpPH IUIABJICHHH TOCPEACTBOM
3JIEKTPUYECTBA.

[9] HenmasHo paspaboTaHHasi HOBasi CrielUajibHAsi KOHCTPYKIIMS [€YH, OTHCAHHAS B 3asIBKE
Ha espomnerickuil nateHT EP21200998 .9, xoTopas HacTOAIUM BKJIIOYEHA NOCPEACTBOM CCBUIKHU B
JAaHHBIA JTOKYMEHT, IMO3BOJISIET NOOUTHCS 3HAUUTENBHO OOJiee BBICOKOHN [OJIM TMOIABOIMMOIO
3NIEKTPUUECTBA, T. €. Bhile 50%, B « rTHOpUIAHON» meun.

[10] Ymo racaemcsi uchonv3oeanus anemepHamuHuix u 001ee KONOSUYHBIX UCHOYHUKOG
oHepauu, MaKux Kaxk 6000po0 H> unu 6uoeasz: naxe e€CIN COBEPIIEHHO OYEBHIHO, YTO OHH
MPUBHECYT  TPEMMYyIIeCTBA C  TOYKM  3PEHUs  OKpYXKaromed  cpeapl/moTpedaeHust
sHeprun/BeiOpocoB  CO,, cepbe3Hble  OrpaHUYEHUS  MPEMSITCTBYIOT HUX  IIHPOKOMY
UCTIOJIb30BAHUIO B CTEKOJIbHOH MPOMBIIUIEHHOCTH (HENOCTaTOYHAsl JOCTYIMHOCTb Ouorasa u
BbICOKasi LieHa H; nenaroT MX 3KOHOMUYECKH HEBBITOJHBIM peELIEHHEM, MOKa OHHU SIBJISIOTCS

CAUHCTBCHHBIM UCTOUYHUKOM SHEPTUN AJIs MUJIABJICHUSA UCXOOHBIX MAaTCPHUAJIOB AJIsA CTeKJ'Ia).
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[11] Ymo racaemcs pexynepayuu menna: Pekynepanuto oTpaOOTaHHOTO TEIUIA U3 ABIMOBOTO
rasa yxe LIMPOKO NPUMEHSIOT B CTEKOJBHOH INPOMBILIUIEHHOCTH Ui TPENBAPHTEIBLHOTO
HarpeBaHusl BO3/AyXa AJs TOPEHHs, MOCTYMNAIoLIero B nedb, npu Temmeparypax seime 1000°C
wii rasza u kucnopona («Hotox») mpu temmnepartypax Boime 400°C u 500°C cOOTBETCTBEHHO.
Kpome Toro, otpaboTaHHoe Tem0o H3 [ABIMOBOTO Ta3a MOJKHO HCIOJB30BAaTh IS
NPEABAPUTENBHOIO HAarpeBaHUsl CHOCOOHBIX IMPEBPAIIAThCS B CTEKJIO MaTEepPHUaJoB, OCOOEHHO
crexnobosi. TeM He MeHee, H3BECTHO, 4YTO IIPEABAPUTENIPHOE HArpeBaHHE HCXOMHBIX
MaTepHasioB/CTEKII000s HE MOXKET ObITh COBMEIIEHO C TUIABJIEHHEM NOCPEICTBOM 3JIEKTPUIECTBA,
IIOCKOJIBKY TeMIepaTypa ABIMOBOTO Ia3a, BBIAENSEMOrO HUCXOJHBIMU MaTepHalaMy, B JaHHOM
CJly4ae sIBJIAETCS] CIAMIIKOM HU3KOM.

[12] Ymo xacaemcsa npumenenus yrasnusanus CO,: OObranO mpornecc ynasnusanus CO; B
NPOMBILIEHHBIX MPOLECCaX/Ha MPEANPHUATUSIX COCTOUT U3 ABYX cramuii: (i) Beigenenus CO, u3
OTXOAsLIEH CMECH ra3oB MOCPEACTBOM M30MpATEIbHON PEaKIHH C CerapalMOHHbIM MaTepUAIOM
(«abcopbmmsay COy) u (i) pereHepaluyl HCHOJIb3YEMOrO MaTepHaja MmyTeM OOpaTHOW peakLuu
(«mecopbmms» CO;). CenmapallMOHHBIH MaTepHad MOXKET ObITh MOBTOPHO HCIOJB30BaH JUIS
ynasiuBanus CO, MOCPeACTBOM MOCIEAOBATENBHO MOBTOPsitOIIMXCs ctanuid (i) u (il). AMHUHBI B
BUJI€ PACTBOPUTENEH, WM MeMOpaH, WIN MOPUCTBIX COPOEHTOB B HACTOSINEE BPEMsI SBILIFOTCS
HanOoJiee ILIMPOKO HCMOJb3yeMbIM MaTepuasioM B mpouecce ynasiauBanusi CO, B
MPOMBIILJICHHOCTH, TOCKOJbKY TEXHOJIOTHS SIBJISIETCSI PAa3BUTOM M BO3MOXKHBIM SIBJISIETCSI
s¢pextuBHOe pasnenenre amuHa u CO, mocpencTBoM oOpaTumoi peakiuu. Tem He MeHee,
TAKOHM MPOLECC C MCIOJb30BAHUEM aMHHOB (HAmpuMep, ¢ UCMoyib3oBaHHeM BogHOoro MEA) no
CHUX TOp OCTaeTCsl IUIOXMM BapHUAHTOM, OCOOCHHO B KOHKPETHOM KOHTEKCTE CTEKOJBHOM
MPOMBIILJICHHOCTH, BBUY [0 MEHBIIEH Mepe CIeNYIOLUINX OCHOBHBIX MPHYUH:

- ra3oo0pa3Hble TMPOAYKTHl TOPEHHs/IBIMOBOM Tra3 B  H3BECTHBIX  IpoLEeccax
W3TOTOBJICHHSI CTEKJIa AEMOHCTPUPYIOT HU3KYK KOHIEeHTpauuro CO, (0ObMHO HIKe
30%, a yacto mpubnusutenbHo 10-20% 1o 0ObemMy) 1 HU3KYIO CTENEeHb YUCTOTHI H3-32
NPUCYTCTBHUSI MHOXKECTBA APYTUX KOMIIOHEHTOB (B OCHOBHOM N7, HyO, Oy, NOy, SOy u
T. 1.), UTO CHJIbHO BITUsieT Ha 3¢ (eKTUBHOCTD mporiecca ynasiauBanusi CO;; u

- mpouecc ynaiuBaHusi CO, ¢ momouipr0 aMUHOB TpedyerT OOJBLIOro KOJHYECTBA
SHEPTUU JJIsl pereHepaly aMuHHOTO copOeHTa (Tporecc 1ecopOrm), 4TO OKa3bIBaeT
BIIUSTHUE Ha oOmee mnotpednenue sHepruu (M, BO3MOXKHO, Ha BbiOpockl CO, B
3aBUCHMOCTH OT HCIIOJIb3YEMOTO HCTOYHHKA SHEPTHH, YTO, OE3yCIIOBHO, SIBISIETCS

KOHTPIPOAYKTUBHBIM B JAHHOM KOHTEKCTE).
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[13] Bonee Toro, BO BpeMsi M3BECTHBIX MPOLIECCOB U3TOTOBJICHHUS CTEKJIAa 0Opa3yroTCs OYeHb
6OJIBHJI/IG O6’beMbI ABIMOBOI'O rasa WJM pPasBUBAKOTCA BBICOKHUE CKOPOCTU IMOTOKA, YUTO TAKXKE
HalpsAMyr0 BJIUACT, HE3daBUCUMO OT MNPUMCHACMbIX CHOCO6OB, Ha HWHBCCTHLIMOHHBIE H
SKCIUTyaTallMOHHbIE 3aTpaThl, Korga Tpedyercs obecreuntsh ynaBimuBanue CO, W3 JaHHOTO

IBIMOBOTO rasa.

HEJb U30OBPETEHUA

[14] Llenpto HacToslero M300peTeHUs SIBIISIETCS TPEONOJICHHE HEIOCTATKOB, OMMCAHHBIX
BbIIlIE B OTHOLICHHM HW3BECTHOTO YPOBHS TEXHHUKH, U PELICHHE TEXHHUYECKOW MpoOseMbl, a
UMEHHO 3a cueT olecreueHus criocoda TUIaBJIEHUs] CTEKJA Ui MOJy4eHHUs] TUIOCKOrO CTeKa,
XapPaKTEPU3YIOIIEroCss CHIKEHHBIM ~ OOIIUM  MOTpeOJNIeHHeM JHEPrud W CHIDKEHHBIM
kon4ecTBOM BbIOPOCcOoB CO; MO CPaBHEHHIO C KJIACCUYECKOH MIIABHIIbHOM MEYBIO.

[15] JlomoiHMUTENbHOW  LENbI0  HACTOSIIEro  HM300peTeHus:  sBisieTcss  oOecreueHue
HSKOHOMHUYECKH LIeJIeCO00pa3HOro crocoda MmiaBjIeHus CTeKIIa AJisl MOJTyYeHHs TNIOCKOTO CTEeKIIa,
KOTOPBIH XapaKTepU3yeTCs CHUKEHHbIM OOIMUM TMOTPeOJeHHEM JHEPrud M CHIDKEHHBIM
ko4ecTBOM BbIOPOCOB CO; MO CPaBHEHHIO C KJIACCUYECKOH MIIABHIIbHOM TEYBIO.

[16] JlonoaHMUTENbHOW LENBI0 HACTOSIIEr0 HM300pEeTeHus: sBJsETCs oOecrnedeHne crocoda
IUIABJIEHHsI CTEKJIa JUIs TIOJYYEHHs TUIOCKOTO CTEKJIa, KOTOPBIM XapaKTEPU3YETCs CHIKEHHBIM
oOmuM noTpedIeHneM HePTUH U CHIKEHHBIM KOJH4YeCTBOM BhIOpocoB CO, Mo CpaBHEHHIO C
KJIACCUYECKON IJIABMJIbHOW TI€YbI0, TPHU OTOM TIO3BOJSIET OCYINECTBJSITH IPOCTOE U

skoHOMUYecku 3¢ dexruBroe ynasnmuanue CO,.

ONUCAHUE U3OBPETEHUWSA
[17] Hacrosimee nzoOpereHne OTHOCUTCS K CrIoco0y TUIABJICHUSI CIIOCOOHBIX MPEBPAINATHCS B
CTEKJIO MaTEePUAJIOB C MOJYYSHHEM TNIOCKOTO CTEKJIA, BKIIFOYAKOLIEMY CTa/IUU!

- obecneueHus meuu, coneprkaieii (1) Mo MeHbLIeH Mepe OUH IUIABUIIbHBINA pe3epByap,
conepKalquil CPeACTBa 3IIEKTPHUYECKOro HarpeBaHus, (ii) pe3epByap OCBETJICHHS,
CHAaOKEHHBIH CPEeICTBAMH HAarpeBaHus, pabOTAIOLINMHE 32 CYET TOPEeHHUsl B arMocdepe
KUcaopona, (iil) Mo MEHbIIeH Mepe OJUH Y3KHI Y4aCTOK, Pa3AesIsIOIINA M0 MEHBIIeH
Mepe OJIWH IUIABWIJIbHBIA pe3epByap M pe3epByap ocBersieHHs, (iv) BIyCKHOe(-ble)
cpenctBo(-a), pacroyiokeHHOe(-ble) B 1O MEHBINEH Mepe OJHOM ILIABHIIBHOM
pesepByape, U (V) BBIMYCKHOE(-bIe) CpPeAcTBO(-a), PACIOJIOKEHHOE(-bIe) AaJbIIe IO

MOTOKY OTHOCUTEIIBHO PE3CPBYyapa OCBETIICHNA,
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- 3arpy3Ku CIOCOOHBIX IMPEBPAINATHCS B CTEKJIO MATEPHANIOB, COIEPIKAIMUX HCXOIHBIE
MaTepuagbl U CTEKJIOOOW, B TO MEHbIIEeH Mepe OAWH IUJIABWIbHBIA pe3epByap C
BITYCKHBIM(-M) CPEACTBOM(-aMH), MPH 3TOM KOJIMYECTBO CTEKJIO00S COCTABISET IO
meHbineir mepe 10% mo Becy B mepecuere Ha OOmee KOJUYECTBO CIIOCOOHBIX
IIPEBPALIAThCs B CTEKJIO MaTEPHAJIOB,;

- TNIPEeIBApUTENILHOTO HArpeBaHUs CTEKJIO00s, MO MEHbIIeH Mepe YacTHYHO 3a CYET
peKyneparuy Teria OT Mevy, Nepes 3arpy3Koi YKa3aHHOrO CTEKJIO00s B IO MEHbLIEH
Mepe OJIUH IJIaBUIIbHBIIN pe3epByap;

- IJIABJIEHUs] CIIOCOOHBIX INPEBPAINAThCS B CTEKJIO MATepHAIOB B IO MEHbILIEH Mepe
OHOM IUIABHJIBHOM pe3epByape IIyTeM HarpeBaHusi C IPUMEHEHHEM CpPEeICTB
3NEKTPUUYECKOTO HArPEBaHMUS,

- OCBETJIEHMs pacIllaBa B pe3epByape OCBETJIEHHs IyTeM HAarpeBaHusl ¢ MPUMEHEHHEM
CPENCTB HarpeBaHus, palOTAIOLIMX 3a CYET TOpeHust B armocdepe KuCIopoaa,
IUTAEMbIX Ta30M W/HIIH BOJOPOIOM,

- ofecrieueHns NepeTeKaHUsl paciulaBa M3 pe3epByapa OCBETJIEHHsS B Pabouyr0 30HY
yepe3 BbIMyCKHOE(-bIe) CPpencTBO(-a);

- ynasnmuBanuss CO, U3 [ABIMOBOrO rasa, MpPH 3TOM YKa3aHHbIH JBIMOBOW Ta3
xapakrepusyercs koHuentpanueit CO, no menslieit mepe 35%;

IIPU 3TOM OTHOCSILIASICSI K HEMY JOJIsl TIOABOAMMOTO 3JIEKTPUYECTBA HAXOIUTCS B TUATA30HE OT
50% no 85%, u craaust ynaBnuBanusi CO, U3 ABIMOBOIO ra3a BKIHOYAET CTaAMIO(-H) CIKATHUS
W/WJTM IETHIPATALUH.

[18] CnenoBarenbHO, HacTosiiee U300pETEHHE OCHOBAHO HAa HOBOM M 0OOJamaroiiemM
NpU3HAKaMu HK300peTeHus moaxone. B  4YacTHOCTH, aBTOpPBI HACTOSIIIErO H300peTeHUs
OOHApyXXWJIM, YTO MyTeM KOMOWHUPOBAHHUS B CHOCOOE TUIABJICHHS CTEKJIA C IOJyYeHHEM
JUCTOBOT'O CTEKJIA:

- TNPUMEHEHUs MeYd CIEelHaTbHONH CEerMEHTHPOBAHHOW KOHCTPYKLUMHU (C pa3felicHueM
SJIEKTPUUECKH HArpeBacMOl 30HBI ITUIABJICHHS U HArpeBaeMOH 3a CYET FOPEHHUsT 30HbBI
OCBETJICHHS),

- NPUMEHEHUs KHCIOPOAA B KAYECTBE OKUCIIHTEIS,

- NPUMEHEHUs ra3a u/WiH BOJOPOJA B KAUECTBE FOPIOYETO BEIECTBA,

- NPUMEHEHUs] MHHUMAJIbHOTO KOJMYECTBA CTEKJIOOOs B CHOCOOHBIX NMPEBPAINATHCS B
CTEKJIO MaTepuanax,

- NPUMEHEHUs CTaIUU NPEABAPUTEIBHOTO HArPEBaHUs CTEKI0005, U

- MNPUMEHEHUA KOHerTHOfI AOJIX IOABOAUMOTO SJICKTPUICCTBA
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BO3MO’KHO TOOUTHCSI OTHOBPEMEHHO:
- 3HAYUTEIBHOTO CHIKEHUS OOIIero noTpedbaeHns SHEPTUH; 1
- 3HAYUTEIBHOTO CHIDKEHMs 00Iero konudectsa BoipadbaTeiBaemoro CO;; u
- 3HAYUTENBHOTO YMEHBIIEHUS OOBEMa [bIMOBOIO Tra3a, a TaKXke 3HAYUTEIbHOTrO
yBenuueHus koHueHtpaiuu CO; B yka3aHHOM [bIMOBOM ra3e M €ro 4YHMCTOTBI, 4TO
NO3BOJISIET TMPHUMEHSATh NPOCTOM, OTJIAKEHHbI M OSKOHOMHUYECKH 3(PPEeKTHBHBIN
npouecc ynasnausanus CO;.

[19] bnaromaps peanm3anuu BCeX MNPU3HAKOB HACTOSINErO H300peTeHus: Crnocod 1o
HACTOSIIIEMY M300pPETEHUIO IEMOHCTPUPYET O4YeHb HU3KUI ypoBeHb BbIOpocoB CO; U siBNsieTCs
SKOHOMUYECKHU L1E1eCO00Pa3HBIM.

[20] Cneumanucty B naHHOW OOJACTH TEXHHKH XOPOIIO H3BECTHO, YTO HCIIOJIb3YEMbIE B
ONMCAHUM HACTOSIEro n3o0pereHus: U Gopmyne n300peTeHnss TEPMHUHBI B €ANHCTBEHHOM WJIH
MHO>KECTBEHHOM YHCJI€ O3HAYAKOT «II0 MEHbLIEH Mepe OJUH» U HE AOJDKHBI OTPaHUYUBATBHCS
(bpa3oil «TONBKO OAMHY», €CJIU YeTKO He ykazaHo oOparHoe. Takke, €M yka3aH IUanas3oH, TO
BKJIIOUEHBI €ro KpaiiHue 3HaueHus. Kpome Toro, Bce 1enple 1 JpOOHBIE 3HAYEHUS B YHCIOBOM
AMana3oHe BKIIOYEHbI Oe30rOBOPOYHO, Kak Oyaro Obl OHM 4YeTko mnponucanbl. Haxoner,
TEPMUHBI «paHbLIE MO MOTOKY» U «Jajblle MO MOTOKY» OTHOCATCS K HAIpaBJICHHUIO MOTOKA
CTEKJIOMACChI, U UX CJIEAYEeT TIOHUMATh B OOBIYHOM CMBICJIE, @ UMEHHO KaK O3HA4aroIue BIOJb
YCPEIHEHHOTO  HANpaBJICHUS  JBW)KEHUS  CIIOCOOHBIX — NpEBpaliaTbCs B CTEKJIO
MaTepHasioB/paciuiaBa CTEKJIa OT BIYCKHOTO(-bIX) CpPeACTBA(CPEACTB) K BBITYCKHOMY(-bIM)
cpeactBy(-am). Ilonm BbIpaKeHHEM «pPACIOJOXKEHHAS! paHbIIE IO IOTOKY YacTb» CIEAyeT
MOHMMATh PACIOJIOKEHHYIO paHblle MO MOTOKY MEpPBYK TPeTh AJNUHBI, MPUYEM yKa3zaHHas
JUIMHA paCIOJIOKEHA BJOJb TOPU3OHTAIBHOW M IpoAoJbHONW ocu neuu. Ilox BelpakeHueMm
«pacmoJioKeHHasl Aalblie MO MOTOKY YacTb» ClieAyeT MOHUMATh PACIOJIOKEHHYIO Jalblle I10
MOTOKY MOCJIEIHIOI TPETh YKa3aHHOM JJIUHBL

[21] Hpyrue mpusHAKU U MPEUMYIIECTBA HACTOSINErO M300peTeHus CTaHyT OoJjiee MOHSTHBI
IPU H3YYEHUHU CIEAYIOLEro OMMCAaHUS NPEANOUYTUTENbHBIX BAapUAaHTOB OCYIIECTBIEHUS U
(burypel, NPUBENEHHBIX B KAUeCTBE MPOCTHIX WUIIOCTPATUBHBIX W HEOTPAHHMYUBAIOIINX
IPUMEPOB.

[22] Ha ¢ur. 1 npeacraBieHa OJNOK-cCXeMa BapuaHTa OCYIIECTBJIEHUS criocoba 1o
HACTOSIIIEMY U300PETEHHIO.

[23] CornacHo HacTosieMy H300pPETeHHIO M KaK MPOWJUTIOCTPHpPOBaHO Ha ¢wur. 1, crnocod
IUTABJICHHUSI CIIOCOOHBIX MPEBPAINATHCS B CTEKJIO MATEPHAJIOB C MOJYYEHHEM IJIOCKOTO CTEKJa

BKJIFOYAET CTaIuI0 OOecredeHus: meyy, coaepikamiei (1) mo MeHplIed Mepe OAMH TUIABHJIbHBIN
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pe3epByap, COIep Kaluil CpeAcTBa 3JIEKTPHUYECKOro HarpeBaHus, (11) pe3epByap OCBETIIEHHS,
CHaOKEHHBII CPEACTBAMU HAarpeBaHusi, padOTAIOLIMMY 32 CYET TOPEeHus B aTMOchepe Kuciopoaa,
(i) mo MeHbIIeH Mepe OOWH Y3KHH YYacTOK, pPa3AeNIOIUi MO MeEHbIIeH Mepe OIuH
IUIABUJIBHBIN  pe3epByap H pe3epByap ocBemieHus, (iv) BIycKHOe(-ble) CpeacTBo(-a),
pacnosyiokeHHoe(-ble) B 10 MEHbIIEH Mepe OJHOM IUIABIIIBHOM pe3epByape, U (V) BBITyCKHOE( -
bie) cpenctBo(-a), pacmojokeHHOe(-ble) Mdajbllie MO IMOTOKY OTHOCHTEIBHO pe3epByapa
OCBETJIeHUs (JUIs1 epeTeKaH!sl PacIlIaBIEHHOTO CTEKJIa B Pa0OUYIO 30HY).

[24] CornacHo HactosieMy H300peTEeHHIO0 M KaKk OOBIYHO MPHUHSATO B CTEKOJIbHOW OTPaCIH,
NOJI TEPMHHOM IUTABUJIbHBIN pe3epByap» MOAPa3yMEBAIOT pe3epByap, ONPEAeISIIOLINI 30HY, B
KOTOPYIO 3arpy’KatoT CIOCOOHBIE MPEBPALIAThCS B CTEKJIO MaTepuaibl (MCXOIHbIE MaTepUalibl
W/1iH cTekI000i) U TUIABSIT IPH HATPEBAHUM, U COAEPIKAINUM, KOrJa neYb HaXOauTcs B padoTe,
pacIuiaB U «IOBEPXHOCTHBIHN CJIO» M3 HEPACIUIABJICHHBIX CIIOCOOHBIX MPEBPAIIATHCS B CTEKIIO
MAaTepUaioB, IUIABAIOIIUI HA MTOBEPXHOCTHU PACILIaBa M MOCTETIEHHO IIIABSIIUNCS.

[25] CornacHo HacTosieMy M300pETEHHIO M KaK OOBIMHO MPHUHSTO B CTEKOJBHOI OTpaciu,
IOl TEPMHUHOM «pe3epByap OCBETJICHUsD» MOAPA3yMEBAIOT pe3epByap, ONPeNesioIuil 30Hy, B
KOTOPO# OOJIbIIE HET KITOBEPXHOCTHOTO CJIOS U3 HEPACIUIABIEHHBIX CIIOCOOHBIX MPEBPAINATHCS
B CTEKJIO MaTepHaJiOB, TUIABAIOLIErO HA MOBEPXHOCTU PACIUaBa, U B KOTOPOW PAacIUIaB CTEKJIA
HArpeBaeTcsi MPH TEMIEpaTypax, MPEBbIIAIIINX TEeMIEpaTyphl IUIABMIIBHOIO pe3epByapa
(o6brynO BhIIIE 1400°C mm gaxe Boime 1450°C), nyist ocBeTNieHUs CTekia (TJIaBHbIM 00pa3oM 3a
cueT ynaneHus OOyblLIed 4YacTHU My3bIpbKOB). B naHHOW 00JacTH TEXHHMKH 3TOT pe3epByap
OCBETJIEHHS TaK:Ke OOBIYHO HA3bIBAIOT «PE3EPBYAPOM OUUILEHHS.

[26] CornacHo HacTosIEMYy M300PETEHUIO MO TEPMUHOM (Y3KHM Y4aCTOK», Pa3festOIuii
IUIABUJIbHBII pe3epByap U pe3epByap OCBETJIEHHs, MOAPA3yMEBAIOT CYy:KEHHE MO MUpPUHE (MU B
HaNpaBJICHUH, TIEPIICHAUKY/ISIPHOM HAIMPABJICHHUIO BH)KEHHsI CTEKJIa) MUIABHUIIBHOTO pe3epByapa.
OTBepcTHe Y3KOTO y4YacTKa COIJIACHO HACTOSAIIEMY M300PETEHHIO MOKET TOJIHOCTHIO
HAaXOIMTHCS IO CBOOOIHOM MOBEPXHOCTHIO PACIliaBa CTEKJIA/TIOBEPXHOCTHOIO CJIOs (TOra OHO
TaKke B JAHHOHM 00JacTH TEXHUKU OOBIYHO HA3bIBAETCS] «TOPJBILIKOMY») HJIM YaCTHYHO MOJ
cBOOOTHOM TIOBEPXHOCTBIO PACILIaBA CTEKJIA/TIOBEPXHOCTHOTO CJIOS (TOTAA OCTaeTCsl CBOOOAHOE
OTBepCTHE Haa crekyioMm). [IpeamnodTuTensHO, YTOOBI OTBEPCTHE Y3KOrO y4YacTKa YaCTHYHO
HAaXOIMJIOCh TMOJ CBOOOAHOW TMOBEPXHOCTHIO paciiaBa CTEKJa, TeM CaMbIM o0ecreunBast
CYIIECTBOBaHHE OOPATHOTO MOTOKA MOBEPXHOCTHOTO CTEKJIA, HAIMPABISIOMIETOCs OT pe3epByapa
OCBETJIEHHSI B CTOPOHY IUIABHJILHOTO pe3epByapa. DTO SIBJISAETCS MPEUMYILECTBOM, MOCKOJBKY,
BO-TIEPBBIX, O3TO CTAOMJIM3MPYEeT TMOBEPXHOCTHBIM CJIOH M3 HCXOAHBIX MaTepuajioB |

npeaoTBpamacT MnomnagaHue HEPACIUIABJIICHHBIX YaCTUL] HCEMNOCPEACTBEHHO B pPE3CEPBYaAp
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OCBETJICHHUS, a BO-BTOPBIX, 5TO TAKXKE MPENOTBPAIIAET MOMAJaHNe MOTEHINAIBHBIX 1e(EKTHBIX
00BEKTOB, OOPA3YIOIUXCS MTPH KOHTAKTE CTEKIA, (PyTEPOBKH M aTMOC(HEpPHI, HEMOCPEACTBEHHO B
pesepByap ocBeTjeHMs. JlaHHbIE acMeKTbl MOTYT CYLIECTBEHHO YJYUYLIUTb KauyeCTBO CTEKJA.
Kpome Toro, 310 Takke nenaer BO3MOKHBIMH OoJiee IIHPOKOE OTBEPCTHE U, CIEAOBATENBHO,
0ojiee HHU3KHME CKOPOCTH CTEKJIA, YTO NPHUBOJUT K CHIDKEHHIO CTENEHH KOPPO3UH U HM3HOCA
¢byTepoBku. JlaHHBIN aCIIEKT MOXKET CYIIECTBEHHO YBEIHMUUTh CPOK CITYKOBI IIEUH.

[27] Takas KOHCTpyKLMs M€YM C CETMEHTALMel IJIaBWJIBHOTO pe3epByapa U pe3epByapa
OCBETJICHUS] J1a€T MHOKECTBO INPEHMYLIECTB B OTHOIIEHUH MOTPEOJIEHUS SHEPTHU/BHIOPOCOB
CO;, a Takke B OTHOIIEHUH MEXaHHYECKOH CTaOMIBHOCTH/CpOKa ciykObl meun. B wactHOCTH,
IPENMYIIECTBEHHO B KOHTEKCTE HACTOSINEro M300peTeHus, JaHHas Medb C €€ CHeLHaJbHOM
CErMEHTHPOBAHHONW KOHCTPYKLMEH IO3BOJISIET, €ClIu Tpedyercs, NPOBOIUTH HE3aBUCHUMYIO
00paboOTKy ABIMOBOTO ra3a W3 IUIABIJIBHOTO(-bIX) pe3epByapa(-OB) M JIBIMOBOTO Ta3bl U3
pesepByapa OCBETJICHHUS.

[28] H3o0pereHue B BHOe CErMEHTHPOBAHHOM CTEKJIOIUIABUIIBHOM MEYH, OTIMCAHHOE B 3asIBKE
Ha espomneiickuil mateHT EP21200998.9, u Bce ero BapuaHTbl OCYILECTBJICHMs BKJIIOUEHBI B
JAHHBIA JOKYMEHT MOCPEACTBOM CCBIJIKU B Kaue€CTBE BAPHAHTOB OCYLIECTBJIEHHUsS HACTOSILErO
u300peTeHust.

[29] CornacHoO KOHKPETHOMY BapHAHTy OCYIIECTBJICHUS ME4Yb M0 HACTOSAIIEMY U300PETEHUIO
OTIPENeNAETCS CIEeNYIOLNM:

0,1*W2 <W3i <0,6*W2;

Wli > 1,4*W3i;

Wi npencrasisier co00i MUPUHY IO MEHBIIEH Mepe OTHOTO MJIABUJIBHOTO pe3epByapa;
W2 npencrasisier co00i UPUHY pe3epByapa OCBETIICHUS,

W3i npencrasisier co00i MUPHHY O MEHBIIEH Mepe OJHOTO Y3KOTO yYacTKa.

[30] Takass mocnenHss crieLHaibHas KOHCTPYKLHMS SIBJISIETCS MPEUMYLUECTBEHHOW il TOTrO,
YTOOBI HAWTH MPABHWIIbHBIA KOMIIPOMHUCC MEXAY IBYMsI MPOTHUBOIIOJIOKHBIMU TPEOOBAHUSAMH: C
OJTHOM CTOPOHBI, Y3KHii(-€) y4acTOK(-KH) MEKAy 30HOM(-aMH1) TUTABJIEHUS] U 30HOW OCBETJICHHUSI B
uneane NOJDKeH(-HbI) ObITh Kak MOKHO Oosiee y3kuM(-u), uToObl (1) YMEHBIIUTH OTBEPCTHE
MEXKIY IUIABHJIBHBIMH  CBEPXCTPYKTYPAMU/KYNOJAMH W CBEPXCTPYKTYPaMH/KYIOJaMH
ocBeTiieHUs U (2) co3aaTh NPEnsITCTBHE MHTEHCUBHOCTH OOIIeH KOHBEKIIMU PacIuiaBa CTEKJa B
IUTABUIIBHOM(-BIX) pe3epByape(-ax), a ¢ Ipyroi CTOPOHBI, Y3KUI Y4aCTOK B Heale TOJKEH ObITh
KaK MOKHO IIMpe, YTOOBI OrPaHUYUTh CKOPOCTb CTEKJIa BHYTPU Y3KOTO(-HMX) y4acTka(-OB) C

LIeJIbI0 OTPAHUYEHHSI H3HOCA/KOPPO3UH CTEHOK (PyTEPOBKHU Y3KOTO y4acTKa.
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[31] CornacHo HacTosiieMy H300PETEHHIO IE€Yb MOKET COAEpPKaTh OIWH IUIABUJIBHBIN

pe3€pByap U OAUH y3KHfI Y4aCTOK, WUJIK ABa IMJIAaBUJIbHBIX PE3CPBYydpa U JABa Y3KUX y4aCTKa, WU

AAXKE TPU IJIABUJIBHBIX PE3C€PByapa U TPU Y3KUX YyHACTKA. BapI/IaHTbI OCYHICCTBJICHUA JAaHHBIX

CHEeLMANbHBIX KOHCTPYKIMH TOAPOOHO OMUCaHBI B 3asBKE HA E€BPONEHCKUHA TMaTEeHT

EP21200998.9, xoTOopasi BKJIKOYEHA B TaHHBIM JOKYMEHT IOCPEACTBOM CCBUIKH.

[32] Hampumep, B kKoHPUrypanmu «aBa IJIaBUIbHBIX pe3epByapay Medb MOKET COAEPIKaTh:

(1)
(i1)
(i)
(iv)
(v)
(vi)
(vii)

(viii)

NEPBBIN TUIaBUJIbHBINA PE3EpPBYap;

BTOPOU IJIABUJIBHBIN pe3epByap;

pesepByap OCBETJICHMUS,

y3kuii yaacTok Ni, pa3aessiioluii MepBblil IUIABWIBHBIA pe3epByap U pe3epByap
OCBETJICHUS,

y3kuii yuactok Nii, pasgensromuii BTOpOH MUIaBUJIbHBIA pe3epByap W pe3epByap
OCBETJICHUS,

0 MEHbIIEH Mepe OJHO BIYyCKHOE CPEACTBO, pAacClOJOKEHHOE B MEPBOM
IJIAaBUJIBHOM pe3epByape;

0 MEHBbUIEH Mepe OAHO BIIyCKHOE CpPEICTBO, pPACIOJOKEHHOE BO BTOPOM
IIJIABUJIBHOM PE3€PBYape;

N0 MeHbIIed Mepe OJHO BBITYCKHOE CPEICTBO, PACIOJNIOKEHHOE B pe3epByape

OCBCTJICHHUA.

[33] CornacHo naHHOMY KOHKPETHOMY BAapHAHTy OCYIIECTBJICHUS I€Yb MOXKET OBbITh

NMPEUMYIIECCTBCHHO OIIPCAC/ICHA CICAYIOIHNM:
0,1*W2 < W3i < 0,6¥W2;
0,1*W2 < W3ii < 0,6*W2;
W1i> 1,4*W3i;
W1ii > 1,4*W3i;

Wi npencrasisier co0oii UPUHY IEPBOTO MJIABUIIBHOTO pe3epByapa;

W 1ii mpencrasisier co0oi MUPUHY BTOPOTO TUIABHIIBHOTO pe3epByapa;

W2 npencrasisier coO0i MUPUHY pe3epByapa OCBETICHUS,

W3i npencrasisier co0oi UPUHY Y3KOTO y4acTka Ni;

W3ii mpencrasinsier co0oi UpUHY y3KOTro ydactka Nii.

[34] IIpenmoururensHO oOIIasi IMJIOMIANb MOBEPXHOCTH TUIABUJIBHOTO(-bIX) pe3epByapa(-0B)

2
HaxoaWTcs B nuamazoHe or 25 mo 400 m°. CornacHO HaCTOSIIEMY H300OPETEHHIO TaKXKe

NPEATIOUTUTECIIbHO TIOHIaAb MOBEPXHOCTHU PE3CPByapa OCBETICHUA HAXOAUTCA B AMAINIA30HE OT

25 110 400 M>.
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[35] CornacHo HacTosieMy W300pETeHHIO M KaK MPOWJUTIOCTPHPOBaHO Ha ¢wur. 1, crnocod
TUTIABJIEHHs CIIOCOOHBIX MPEBPALIATHCS B CTEKJIO MATEPUANIOB C MOJIYYEHHEM IUIOCKOTO CTEKIIa
BKJIIOYAET CTAaJUI0 3arpy3Kd CHOCOOHBIX MPEBpAINaThCs B CTEKJIO MaTEPHAJIOB, COAEPIKALIMX
UCXOJHBIE MaTepuajbl U CTEKJIOOOH, B MO MEHBIIEH Mepe OIWH IUIABHIIBHBIA pe3epByap C
BITYCKHBIM(1) CPENCTBOM(-aMn).

[36] Ilockonbky CHOCOOHBIE TpeBpamaTbCsi B CTEKJIO MaTepUabl MPeIyCMaTPUBAIOT
UCXOJHBIE MaTepuaibl W CTEKJIO0OH, COrJIACHO HACTOSIIEeMYy H300peTeHur0 OHu 00a
NPEANOYTHTENBHO 3arPy’Kar0TCsl BMECTE B MO MEHbLIEH Mepe OJUH IUIABUIIbHBIN pe3epByap, T. €.
yepes3 OJIHO U TO ke (OJHU U Te ke) BIycKHOe(-ble) cpencTBo(-a). B kauecTBe anbTepHaTHUBBI 002
HE3aBHCUMO 3arpy’kKaroTCs B IO MEHbIIEH Mepe OIMH IUIABHJIbHBIA pe3epByap 4epe3 pa3Hble
BIIYCKHbIE CpEeACTBa (HAampuMep, OIHO BITYCKHOE CPEACTBO MPEAHA3HAYEHO JUI HMCXOMIHBIX
MaTepUasioB, ¥ OJHO BIIyCKHOE CPEACTBO NPEIHA3HAYEHO JIsI CTEKJIO0O0s, WM JIBa BITyCKHBIX
CpencTBa MpeJHA3HAYEHbl MJIsl HMCXOAHBIX MAaTepPHajOB, M JBa BIYCKHBIX CPEICTBA
NpeHa3HAYEHbI IS CTEKI0005T).

[37] CornachHo HacTosiieMy HM300pPETEHUIO KOJIMYECTBO CTEKJIOOO0SI COCTABIISECT MO MEHbIIEH
mepe 10% mo Becy B mepecuere Ha oOIiee KOJMYECTBO CHOCOOHBIX MPEBPALIATHCS B CTEKIIO
MatepuayioB. [IpeanouTUTENFHO KOJIMYECTBO CTEKIO00s COCTaBIIsieT o MeHblneld mepe 20% 1o
BECy B MepecdeTe Ha oOliee KOJIMYECTBO CIOCOOHBIX MPEBPAIIAThCS B CTEKJIO MAaTEPHAJIOB.
Bornee npennoyYTUTeIbHO KOJMYECTBO CTEKJIO00sT COCTABIISIET 0 MeHbiuel Mepe 30% 1o Becy B
nepecueTe Ha 0o0LIee KOJUUECTBO CIOCOOHBIX MPEBPAINATHCS B CTEKJIO MATEPUAJIOB WIN JAXKE,
YTO SIBJIAETCS OCOOEHHO MPEANOYTHTENbHBIM, IO MeHbliel Mepe 40% 1o Becy. DTO SBIISIETCSI
NPEUMYIIECTBEHHBIM, TIOCKOJIbKY 00eCreunBaeTcsi yMeHblIeHHe BhIpaOoTKH/BbIOpocoB CO, mo
croco0y COrjlacHO HAcTosieMy u300pereHuro (Onaromapst YMEHBIIEHHIO BBIOPOCOB,
BO3HMKAIOIIUX B Pe3ysibTaTe AeKapOOHH3aLUu KapOOHATHBIX MCXOMHBIX Marepuanon). Takske
MPEANOYTHTENBHO KOJMYECTBO CTEKJI000s cocTaBsieT MakciumyM 90% 10 Becy B mepecyere Ha
oO1ee KOJMYeCTBO COCOOHBIX MPEBPALIATHCS B CTEKJIO MAaTEPHUAJIOB WK Jake MakcuMym 80%
1o Becy. boJsiee mpeanouTHTEIbHO KOJMYECTBO CTEKI000s cocTapisieT Makcumym 70% 1o Becy B
nepecueTe Ha oOlIee KOJMYECTBO CHOCOOHBIX MPEBPALIATHCS B CTEKJIO MATEPHAJIOB M JaXe
MakcuMyM 60% 1o Becy.

[38] IIpenmodTruTenbHO H, KaK HW3BECTHO B MAHHOW OOJNACTH TEXHUKH, BIYCKHOE(-bIE)
cpeactBo(-a) MO0 PpacmoNOKEHO/PACTIONOKEHbl paHbIIE MO TOTOKY OT IO MEHbIIEH Mepe
OJTHOTO TUIABHJILHOTO pe3epByapa (JInbo Mo MHUPUHE YKA3aHHOTO pe3epByapa, Tudo no dokam mo
ero jnHe), Tud0 PacroioskeHO(-bl) B BEPXHEH YaCTH MO MEHBIIeH Mepe OJHOTO IJIABHJIBHOTO

pe3epByapa (KyCTPONCTBO JJIs 3arPy3KH IUXTHI CBEPXY» ).
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[39] B mpeumyinecTBEHHOM BapuaHTE OCYIIECTBJICHUS HACTOSIIETO M300peTeHUs IMedb
COIEpPKUT IO MEHbLIEH Mepe OIWH IUIABMIIbHBIA pe3epByap, YBEJIWYEHHBIH B OOKOBOM
HanpaBJIEHUH M OCHAIIEHHbII 1O MeHbIeH Mepe IByMsl BIyCKHBIMH CpEICTBaMu,
PAacIIONIOKEHHBIMU € 00€MX CTOPOH IUIABMJIBHOTO Pe3epByapa B 3aBUCHMOCTH OT PACIIOJIOKEHHSI
y3KOT'O y4acTKa, MO0 1o OOKOBBIM CTOPOHAM, JINOO B KAYECTBE YCTPOMUCTB JJIsI 3arPy3KU LIMXTHI
CBEpXY.

[40] CornacHo HacTosieMy W300pPETeHHIO M KaK MPOWLIFOCTPUPOBaHO Ha ¢ur. 1, crnocod
JOTIOJIHUTENBHO BKJIIOYAET CTAIHMIO NPEABAPUTENBHOIO HArpeBaHUs CTEKI000s, MO MEHbLIEH
Mepe YaCTUYHO 3a CUeT PEKyIepaliy TeIIa OT MeYH, Mepes] 3arpy3Koi YKa3aHHOrO CTEKII000s B
IO MEHbLIEN Mepe OJMH IIaBUJIbHBIN pe3epByap.

[41] CormacHO BapuaHTy OCYLIECTBJICHHS PEKyNepaLlui0 Tella OT I€YH MOXKHO
OCYLIECTBIIATh U3 JBIMOBOTO ra3a, BHIXOAALIETO U3 (1) MIaBMIIBHOTO(-bIX) pe3epByapa(-oB), UIH
(i1) pesepByapa ocBeTneHus, W (1ii) U3 Me4YM B LeOM (TakuM 00pa3oM, BKJIIOUAst bIMOBOIT ra3
U3 IUIaBUJIBHOTO pe3epByapa U pe3epByapa OCBETIICHMUS).

[42] TIpenmouTuTeNbHO COTJIACHO HAcTOsIeMy u300peTeHHio cramuio yiasiauBanusi CO;
MOKHO OCYILIECTBJISITh 3a CUET ABIMOBOIO ra3a, KOTOPbIN MCHOJB3YIOT Ul pEeKyNepalun Tera
Ha CTaJIUU NPEABAPUTEILHOTO HATPEBAHHUSI CTEKIO00sI.

[43] CormacHo BapuaHTy OCYILIECTBJEHUS MCXOAHBbIE MaTEpHaJIbl 3arPyKal0T B IO MEHbIIEH
Mepe OJIWH TUIABWJIBHBIA pe3epByap BMECTE C MPEIBAPUTENIbHO HArPEThIM CTEKJIOOOeM dYepes
onuo(-u) u To(-€) ke BmyckHOe(-ble) cpencTBo(-a) (3TO moapasymeBaer, 4yTO 00a THIA
CHOCOOHBIX MPEBPAINATHCS B CTEKJIO MATEPHAJIOB CMEIIWBAIOT Mepe] 3arpy3koi). B kauectse
anbTePHATUBBl HCXOJHbIE MaTepuajbl 3arpykat0T B IO MEHbLIEH Mepe OJUH IJIaBUJIbHbIN
pe3epByap, HE3aBUCHMO OT NPEABAPUTEIBHO HATPETOTO CTEKIIO00s1, Yepe3 Pa3INUHbIC BITyCKHbIE
CpencTBa.

[44] IlpennoyTutenbHO MaKCUMaJIbHasI TeMIepaTypa CTEKJI00051 Ha CTaauu
NPEABAPUTENIHOTO HarpeBaHusl CTekyo0ost cocraBisier 450°C. Dt1o mo3BojsieT n30exaThb
npobsIeM ¢ 3aCOPEHHUEM.

[45] CornmacHo HacTtosimeMy HW300pETEHUIO CTAaUI0 NPEABAPHUTENBHOTO  HArpeBaHUs
CTeKsI0o00sT MOXKHO OCYIIECTBIATb B IO MEHbIIEH Mepe OIHOM YCTPOWMCTBE JUIS
NPEABAPUTEILHOTO HArpeBaHUsl CTEKJI000s, HampuMep, MO THUITy OJHOTO W3 OMHCAHHBIX B
US5526580 unu DE3716687.

[46] IIpenmyleCTBEHHO MO MEHbBIIEH Mepe OAHO YCTPOMCTBO MJisl MPEIBAPUTEIBHOTO
HArpeBaHMsl CTEKJIO00ST MOXKET OBITh Pa3MEIEeHO B YaCTH, PACIIOJNIOKEHHON PaHBINE MO MOTOKY

OT 1O MEHBIIIEH Mepe OTHOTO IJIABHUJIBHOTO pe3epByapa, Mpu 3TOM JHOO MO MIHPUHE YKa3aHHOTO
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pesepByapa, nub0 mo Gokam mo ero miuHe. IIpenmyInecTBEHHO CTamusl NPEABAPUTEIHHOTO
HAarpeBaHusl CTEKJIO00S MOKET OBITh OCYLIECTBIIEHa B MO MEHBbIIEH Mepe IBYX YCTPOMCTBAX
NPEABAPUTENIPHOTO  HAarpeBaHMsl  CTEKJIO00s,  pa3MEIeHHbIX, HampuMep, B  YacTH,
PacMOJIOKEHHON paHbllle 10 MOTOKY OT MO MEHbLIEH Mepe OAHOIO MJIaBUJIBHOIO pe3epByapa, 1o
ero IMpHHE WM 1o OOKaM MO ero JuiMHe, nmpuueM ¢ obeux cropoH. Hampumep, cramus
NPEABAPUTENLHOIO HAIPEBAHMSI CTEKIO00s1 MOKET ObITh OCYIIECTBJIEHA B UETBIPEX YCTPOMCTBAX
NPeABAPUTENBHOTO HArPEBaHUs CTEKJIO00s, pa3MEIEHHbIX B YaCTH, PACTIOJIOKEHHON paHbIIE 110
MOTOKY OT IO MEHbILIEHl Mepe OJHOrO IUIABUJIBbHOIO pe3epByapa, pPaclpenesieHHbIX IO €ro
IIUPUHE WK 1o OOKaM 1O ero JuIMHe (HampuMmep, 1O /1Ba ¢ KaXI0HW CTOpoHbI). Taxxke, Hanpumep,
CTagusl TPEIBAPUTENBHOTO HArpeBaHUs CTEKIO00s MOXKET OBITh OCYINECTBJIEHA B ILIECTU
YCTPOWCTBAX  IPEABAPUTENBHOTO  HArpeBaHUsl  CTEKJIO0Os, pa3sMELIeHHBIX B  YacTH,
PAcCMOJIOKEHHON paHblIe MO MOTOKY OT IO MEHbIIEH Mepe OJHOrO IJIaBUJIBHOTO pe3epByapa,
IpUYEM IO €ro UIMPHHE WK 1Mo OOKaM Mo ero MHe (HampuMep, Mo TPU C KaXKIOH CTOPOHBI),
WIN TaKke B BOCBMH yCTPOMCTBAX MPeaBapUTEIbHOTO HAPEBAHUS CTEKIO00s, pa3MEIEeHHbIX B
4aCcTH, PACIHOJIOKEHHOM paHplle MO MOTOKY OT MO MEHbUIEH Mepe OAHOIO IJIaBUJIBHOTO
pesepByapa, IMpUYeM IO €ro MHpHUHE WK 1Mo OOKaM IO ero AJHHEe (HampuMep, 1o YeThIpe C
KaXJIOM CTOPOHBI).

[47] CornacHo HacTosieMy H300pPETEHHIO M KaK MPOWLIFOCTPUPOBAHO Ha ¢ur. 1, crnocod
IUTABJICHHUsI CTIIOCOOHBIX MPEBPAINATHCS B CTEKJIO MATEPHAJIOB C MOJYYEHHUEM IJIOCKOTO CTEKJIa
BKJIFOYAET CTaJMIO TUIABJICHHS CIIOCOOHBIX MPEBPAINATHCS B CTEKJIO MATEPUAJIOB B MO MEHbBIIEH
Mepe OJTHOM IJIaBHJIbHOM pe3epByape MyTeM HarpeBaHUsl C MOMOIIBIO CPEACTB AJIEKTPHUECKOrO
HarpeBaHusL.

[48] CpencrBa »JEKTPUYECKOTO HATrPEeBAaHUS COTJIACHO  HACTOSIIEMY  U300pETEHUIO
MPEANOUTUTENBHO PACIIONIOKEHbl B HIDKHEH 4YacTU MO0 MeHbIIeH Mepe OJHOrO IUJIaBHIJIBHOTO
pesepByapa M MNPEANOYTUTENBHO TAK)K€ COCTOST M3 MOTPY>KEHHBIX 3JIEKTPOJIOB. DJIEKTPOIbI
NPEUMYIIECTBEHHO PACIOJIOXKEHbI B BHJIE PEIIETKH (IIaXMaTHOW JOCKH), KPATHOH 3 MM 2, IS
oOJerdeHus TOAKIIOYEHHs K TpaHchopmaTtopaM © OaJaHCHPOBKH SJEKTPUYECKOTO TOKA.
Hampumep, KoIW4ecTBO SJEKTPOAOB NPOEKTUPYETCS ANl OrpaHUYeHUs MaKCHUMaJbHON
MOIIHOCTH Kaxkaoro anekrpona 200 kBT mpu CoOMOEHNN MaKCUMAaJIbHOW TUIOTHOCTH TOKa B
1,5 A/cm? Ha moBepxXHOCTHU 3JeKkTpona. Takke, HampUMep, BBICOTA MOTPYKEHHBIX 3JIEKTPOJIOB B
0,3-0,8 pa3a GoJbile BEICOTHI paciiaBa CTEKJIA.

[49] CornacHo HacTosieMy M300PETEHUIO AOJISl TIOABOIUMOTO 3JICKTPHUECTBA HAXOIUTHCS B
nuanasoHe ot 50% no 85%. Ilox «zonel moABOAUMOTO 3JIEKTPUYECTBA» COTJIACHO HACTOSIIEMY

U300pETEeHUIO TOAPA3yMEBAIOT 4YacTh DJJIGKTpHYECTBA B OOMEH MOABOIUMON 3HEPTHH
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crocoba/meuun TUTSt TJIaBJIEHMsI/ OCBETIICHHS, a HMMEHHO
ANEKTPUYECTBO/(TOTUTMBOT3JIEKTPHUYECTBO), MPU STOM OOLIasi MOABOAMMAsT JHEPTHsl SIBISIETCSI
SHepruen cnocoda/meyu B CTAaHAAPTHOM/HOPMAJIBHOM DPEKHUME IMPOU3BOJACTBA, T. €. B €ro/ee
CTaHAAPTHOM OUAIIA30HE TATU (I/ICK.]'II'OLIaH NnepruoaAbl 3anyCkKa, TEXHUYCCKOTO O6CJ'Iy}KI/IBaHI/I$I,
peMoHTa 0e3 OCTaHOBKU O0OPYAOBAHUS, U3MENbYEHHS CTEKIO00s. ..).

[50] CornacHo HactosimeMy W300pPETEHHIO M KaK MPOWLIFOCTPUPOBAHO Ha ¢ur. 1, crnocod
TUTIABJIEHHs CIIOCOOHBIX MPEBPALIATHCS B CTEKJIO MATEPUANIOB C TMOJIYYEHHEM IUIOCKOTO CTEKIIa
BKJIIOYAET CTAJAMI0 OCBETJICHMS pacIlaBa B pe3epByape OCBETJIEHHsS IyTeM HarpeBaHus C
NPUMEHEHHEM CPEICTB HarpeBaHUs, pabdOTAIOLINX 33 CYET TOpeHHs B aTMocdepe KUCIopoaa,
IINTAEMBIX Td30M I/I/I/I.]'II/I BOOOPOAOM. TepMI/IH «ras» B OAHHOM MOOKYMCHTEC BKJIHOYUACT 663
OTpaHMYeHUs] TIPUPOIHBIA Ta3, CHMHTe3-ra3 M Ouora3. B Hacrosimee Bpems Hanbosee LIMPOKO
UCMIOJIB3YEMBIM  SIBJIIETCSl  HATYpaJbHOE  CTEKJIO M3 COOOpaKeHMH  NPaKTUYHOCTH,
HSKOHOMHYHOCTH M AOCTYITHOCTH.

[S1] Tlon TepMuHOM «CpeacTBa HarpeBaHus, padOTaloIIUe 3a CYET ropeHus B atmocdepe
KHCIJIOPOa» COTJIACHO HACTOSIIIEMY H300pETEeHMIO IMOIPa3syMeBAalOT CPEACTB, paboTarolye 3a
cuer ropeHus1, CHaOkeHHbIe ra3000pasHbIM KucaopoaoM (O2) B kauecTBe okucautesst. OObIYHO
raz-okucautenb O,, MoJaBaeMblil K CTEKJIOIJIABIIBHBIM M€YaM, XapaKTePU3yeTCsl M0 MEHbIIEH
mepe 90% wuuctoroil mMimm naxe no MeHblied Mepe 95% umctoroit.  IlpeumyiectBom
UCIOJIB30BAHUSI Ta3000pa3HOr0 KUCJIOPOAAa B KAa4eCTBE OKHCIWTENS IO CPAaBHEHUIO C
HCIIOJIb30BAHHUEM BO3yXa SABJIACTCA CYIIECCTBEHHOC CHHXKCHUE KOJIMYECTBA TaK Ha3bIBACMbIX
KOPPO3UOHHBIX 3arpsi3HsA0LuX BemlecTB B BUae «NOx», BOZHUKAOIUX B xoze ropeHus. Jlaxe
€CJIM OHU BCE €IIC MOTYT MPUCYTCTBOBATb B AbIMOBOM ras€ (B 3aBUCHUMOCTH OT YHUCTOTHI 02 u
KOJIMYECTBA MAPA3UTHOTO BO3AYXa), MX KOJMYECTBO OYAET OYeHb HIU3KUM.

[52] CpencrBa HarpeBanusi, pabOTarOIINE 32 CYET rOpeHust B aTMochepe KUCIOpoaa, COTJIacCHO
HACTOSIIEMY H300PETEHHI0O MOTYT COCTOSITb M3 TOPEJIOK, MPEUMYLIECTBEHHO PaCIOJIOKEHHBIX
BI0JIb OOKOBBIX CTEHOK YKa3aHHOTO pe3epByapa C KaKIOW ero CTOPOHBI AJisl PacCPeaOTOYEHUsI
IUTAMEHH MO TPAKTHYECKH BCEH LIMpUHE pe3epByapa. ['openku MOryT ObITh PacHoOJIOXKEHbI Ha
PacCCTOSIHUU IPYT OT ApYyra, YTOOBI pachpenesaTh Moaady SHepruu K 4actu (T. e. ~50% miuHbI)
pesepByapa ocBemyieHHs. OHHM Takke OOBIYHO pACIOJIOKEHbI psgaMud MO 00e CTOPOHBI
pesepByapa.

[53] CornacHo HacTosieMy H300pPETEHHMIO CpPEACTBa HarpeBaHusi, padoTaroIine 3a CYeT
ropeHuss B aTtMocdepe KHUCIOpPOAa, MUTAIOT ra3oM W/WiKM BOAOPOAOM. B omHOM BapuaHTe
OCYILIECTBIICHHsI CPEACTBA HarpeBaHHs, pabOTarOIKe 33 CUET TOPEHUs B aTMoc(epe Kuciopona,

MUTAIOT ¢ TIOMOILIBIO 1O MeHbIIeH Mepe S0% BOAOpPOAA M MPEANOYTUTENILHO 10 MEHBIIEH Mepe
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80% Bomopona. bonee mpeanoYTUTEIHFHO CPEACTBA HATPEBAHUS, paOOTAOIIUE 3a CUET TOPSHHSI B
atMocepe  kuciopoma, rmuraroT ¢ nomompbio  100%  Bomopoma.  JTO  SIBJISIETCS
NPEUMYIIECTBEHHBIM, IIOCKOJbKY IIO3BOJIIET CYIIECTBEHHO CHHM3UTh 0O0IIee KOJUYECTBO
BbIOpocoB CO; cormacHo cnoco0y. B kadecTBe anbTepHATHBBI CpEACTBA HArpPEBaHMS,
paboTaromue 3a C4eT ropeHusi B aTMocdepe KUCIOpOoaa, MUTAIOT ¢ MOMOIIbI0 Oojiee yem 50%
rasa, NpeAno4YTUTENbHO MO0 MeHbliell Mepe 80% rasa wnu naxe no Menbuieil Mepe 100% rasa.
OTO sABNAETCS NPEUMYINECTBEHHBIM, IIOCKOJBKY IO3BOJIIET JOOUTBhCS Oojiee BBICOKOU
koHueHTpauun CO; B ABIMOBOM Trase, TeM CaMbIM OOyierdasi U yyydinasi CTaAHI0 yJIaBJIUBAHHS
CO;, a Taxke OrpaHMYMBAET BO3JEHCTBUE HA XMMHMYECKHH COCTaB CTEKJIA U HAa MaTepHAJIbI
(dyTepoBku neun. B KOHKPETHOM U MPEUMYLIECTBEHHOM BapUaHTE OCYIIECTBICHHUS] HACTOSIIIETO
n300peTeHNs] CpeNcTBA HarpeBaHus, padoTarolnye 3a CueT rOpeHHst B aTMocepe KUCIOposa,
nuTaroT ¢ nomourbio 50% rasza u 50% Bomopona.

[S4] CornacHo HacTosieMy HM300pPETEHHIO M KaK MPOWJLIFOCTPUPOBaHO Ha ¢wur. 1, cmocob
IUIABJIEHHsI CIIOCOOHBIX MPEBPALIATHCS B CTEKJIO MATEPUANIOB C MOJYYEHHEM IUIOCKOTO CTEKJIa
BKJIIOYAET CTaJNI0 00eCreyeHns epeTekaHmsl paciiaBa U3 pesepByapa OCBETJICHUsI B pabouyro
30HY 4epe3 BbIMyCKHOE(-bIe) CPpencTBO(-a).

[55] Cornacho HACTOSIIEMY n300peTEeHUI0 BBIITYCKHOE(-bIE) cpeactso(-a)
PAacCIONIOKEHO/PACTIONOKEHBI IAJIbIIE MO TOTOKY OTHOCHUTENbHO pe3epByapa OCBETJICHUS ISt
JOCTH)KEHUS] PACIUIABJICHHBIM CTEKJIOM paboueil 30Hbl. COTNIaCHO HACTOSIILEMY H300PETEHHIO
BBINMTyCKHOE(-bIe) CPencTBO(-a) OOBIMHO COCTOUT/COCTOSAT U3 Y3KOTO y4acTKa, YTOOBI HAMPABJISITDH
pacruiaB k paboueit 30He, 0OBIYHO Ha3bIBAEMO# «pabovuM KOHLIOM». B KadecTBe ajbTepHATHUBBI
BBIMyCKHOE(-bI€) CPENCTBO(-a) COCTOUT/COCTOSAT M3 TOPJIBIIIKA, MPEAHASHAYSHHOTO HAIPABJIATH
pacmiaB K padodeli 30He, Comepskallel, Hanpumep, nepenHio(-ue) cepaueBuny(-bi). Pabouas
30Ha COIJIACHO HACTOSIIEMY HM300PETEHHIO MOXKET COAep)KaTh, HAMpHUMEpP, 30HY
KOHIULIMOHUPOBAHUS, B KOTOPOH OCYLIECTBJISIFOT TEIJIOBOE KOHAMLHOHUPOBAHHE MOCPEICTBOM
PeryanpyeMoro OXJaKIACHUS Mepea TeM, KaK paciiaB CTEKJIa TIOKUHET YKa3aHHYI 30HY uepes
BBIMYCKHOE OTBepcTHe B 30HY (opmoBanusi Takas 30Ha (QOPMOBAHHUS MOXKET COIEPIKATH,
Harpumep, (proar-yCTaHOBKY /WM MPOKATHYIO YCTAHOBKY.

[56] CornacHo HacTosieMy W300pPETeHHIO M KaK MPOWLIFOCTPUPOBAHO Ha ¢ur. 1, crnocod
TUTABJICHHUSI CIIOCOOHBIX MPEBPAINATHCS B CTEKJIO MATEPHAJOB C MOJYYEHHEM IJIOCKOTO CTEKJa
BKJIFOYaeT cranuio ynasiauBaHus CO, U3 IpIMOBOTO rasa.

[57] Cornacho HacTosieMy M300pPETEHHIO YKAa3aHHBIM JBIMOBOM Ia3 (2 IMEHHO JBIMOBOI ras,
KOTOpBIA noaBepraercs craguu yiasiauBaHusi CO,) xapakrepusyercs: konnenrpanueit CO, no

menbineit mepe 35%. Konnenrpamnust CO, coryiacHO HacTosIeMy HM300pEeTEHUIO MPEACTaBIIsieT
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co0Ol KOHIEHTPALMIO, 3aJaHHYI0 JJISI CYyXOro IbIMOBOTO ra3a, a MMEHHO ABIMOBOTO rasa Co
BCEMH €r0 KOMIIOHeHTaMHy, 3a uckimoueHrneM Boanl (H,0). IlpeamouturensHo ABIMOBOI ra3 mo
HACTOSIIIEMY H300peTeHHI0 xapakTtepusyercss koHueHTpanueidn CO, mo menbinedr mepe 40%,
OoJiee MPennmoOYTUTENBHO MO MeHbIner mMepe 50% wunmu naske Gonbine Mo MeHbined mepe 60%.
JTO sABIAETCS MPEUMYILECTBEHHBIM, IOCKOJIbKY, YeM Bbllle KoHUeHTpauus CO, pIMOBOTO rasa,
TeM npouie u 3pdexrusnee ynasnusanue CO,, mpuMeHsseMOe K JAHHOMY JbIMOBOMY rasy.

[58] CornacHo HacrosimeMy W300peTEeHHIO M KakK MPOWUIIOCTPUPOBAHO Ha ¢ur. 1, craaus
ynasauBanusg CO; W3 OBIMOBOTO rasa BKIIKOYAET CTAgUIO(-M) CXKaTHs W/WIM JeTUApaTaLiu.
Cramuss nmeruppaTaliMid COOTBETCTBYET CTAAMM KOHIEHCALIMU BOJAbI W/WIIM BBICYIIWBAHUS
aeIMOBOrO rasza. Cramus ckaTHsi COOTBETCTBYET NOBbIMEHHIO naBieHuss CO;, OOBIYHO myTem
UCIOJIb30BaHus komnpeccopa. Ctaaus Aeruapataluyd MOXKET MPEeALleCTBOBATh CTAAUM CXKATHS,
W/WNY CTaust NeruApaTalii MOXKET IIPOXOJUTh OTHOBPEMEHHO CO CTaANEH CXKATHUS.

[59] B uactHOCTH, cTanuio ynaBnuBanuss CO, W3 ABIMOBOrO rasa COTJIaCHO HACTOSLIEMY
N300pETeHNI0 MOYKHO OCYIIECTBIISITH U3BECTHBIM CIIOCOOOM C HCIIOJIb30BAHHEM YCTAHOBKH IS
cxarust u ounctku CO; (mmu CPU).

[60] JIbiMOBOIT ra3 COrylaCHO HAaCTOSILIIEMY M300PETEHHIO, KaK MPOUJUTFOCTPUPOBAHO Ha dur. 1,
MOsKeT ObITh U3BJIeUeH Uit yiaBauBaHus CO; 0o M3 MO MEHbLIeH Mepe OJHOTO IIABUIBHOTO
pesepByapa, JubO U3 pesepByapa OcBeTiieHHs, JUOO u3 oboux. B 4yacTHOCTH, eciiu CpencTBa
HarpeBaHus, pabOTarOIIME 3a CUET TOpPeHHs B aTMOC(epe KUCIOPOJa, COTJIACHO HACTOSLIEMY
n300pETEHUIO MUTAIOT TOJIKO BOJOPOJIOM, IBIMOBOM ra3 MPEUMYIIECTBEHHO M3BJIEKAIOT TOJIBKO
U3 MO MeHbIIeH Mepe OJHOTO IUIABWJIBHOTO pe3epByapa (IbIMOBOM ra3, BBIXOASIIUN U3
pesepByapa ocBeTieHus, He coaep:kut COy).

[61] TTocne cramuu ynaBauBanusi CO; coryiacHo Hactosimemy uzoOpereHuto, mponykt CO;
XapaKTepU3yeTcs, HAlpuMep, AaBJIeHHEeM MpHOIM3uTeNnbHO 35 Oap mpu temmnepatype 5-40°C B
ra3oo0pasHoii ¢opMe, TOIXOASINEN Ui TPAHCIOPTUPOBKU TIO TPyOONMPOBOAAM, WJIH
npubnusutensio 100 6ap B kupkod  Qopme, moaxomsmied Ui TPAHCTIOPTUPOBKU IO
TpyObompoBOomamM, a TaKke TPY30BbIM WJIM  JKEJIE3HOAOPOKHBIM  TpaHcmoprom. Jlist
TPAHCIIOPTHPOBKHU T'PY30BBIM TPAHCIOPTOM 3HadeHue 15 Gap mu30. maBnenus mpu -35°C Takxe
CUMUTAETCS IPUEMJIIEMBIM.

[62] aunbiii mpoctoii u 3¢d¢dextuBHbIi mpouecc yiaBnmuaHusi CQO, sBIsgeTCS OUYEHb
NPEUMYIIECTBEHHBIM, TIOCKOJIbKY  TO3BOJSIET  M30€KaTh  WCIOJB30BAHUS  KAKHUX-JHOO
COpOEHTOB/XUMHUYECKUX peareHToB, KOTOpbIE 00yCIaBInuBaOT yBeJIUYEHHE

SKCIUTYyaTAMOHHBIX/3HEPTETUIECKIX 3aTPaT M SKOJOTUYECKHX MpoOJieM, a Takke MO3BOJISIET
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noOuThCs SKOHOMHYECKH 3¢dekTuBHoro ynasimuBaHusi CQO,, 4TO aAenmaer Bech Crocod mo
HACTOSIIEMY U300PETEHUIO SKOHOMUYECKH 1eJIeCOOOPa3HBIM.

[63] CornacHo npeanoYTUTEIPHOMY BapUaHTy OCYyILeCTBIeHUs cragus ynasnuBanus CO, u3
IOBIMOBOTO T'a3a COCTOUT MO CYTH U3 CTaAUH(-Uil) CXKATHsI W/ TN TeTHAPATALIHH.

[64] CornacHo npeuMyIIECTBEHHOMY BapUaHTy OCYIIECTBJICHHS CHOCOO IO HACTOSIIEMY
N300pPETEHUIO OTIOJIHUTENBHO BKIIIOYAET CTA[MI0 YAAJEHHs KUCJIOTHBIX KOMIIOHEHTOB W3
IBIMOBOTO rasza. JlaHHbIN croco0 ymajneHHs KHCJIOTHBIX KOMIIOHEHTOB OCYLIECTBIISIIOT Mepen
cragueii ynasiauBanus CO; Wi OAHOBPEMEHHO C Hel (HampuMep, nepes craguen(-saMu) coxaThs
W/WJIHM TeTUapaTaliy WA OJHOBPEMEHHO C HEH(HUMH)).

[65] Ctagust ynaneHuss KHUCJIOTHBIX KOMIIOHEHTOB MOXET MpelycMaTpuBaThb CTaAHUIO
necynbpypusanuy (UM yAaJeHus Tak Ha3bIBaeMbIX coequHeHui «SOx») mpiMoBoro rasza. Ona
TAK)KE€ MOJKET MpPeNyCMAaTPUBaTb CTAAUI0 YAAJEHUs TaK Ha3blBaeMbIX coeAuHeHuil «NOx»,
KOTOpBbIE BCE €lle MOTYT NPUCYTCTBOBATb, A€ €CJIM B OUYE€Hb MAJbIX KOJMYECTBAX, H3-3a
UCIIOJIb30BAHUST KHUCJIOPOJAa B KadeCTBE OKHCIMTEN. JTO SBISIETCS HNPEUMYLIECTBEHHBIM,
MOCKOJIbKY Oo0ecreunBaeT yaaneHue Koppo3woHHbIX coexuneHuit (SOx, NOx) mnepen
TPaHCIIOPTUPOBKOH, XpaHEHUEM W/WJIN YTUIH3aLUeH.

[66] Tlocne cragum ynaBnuBanuss CO, COrJIAaCHO HACTOSLIEMY H300PETEHHIO, H3BECTHBIM
cnocodom, npoaykt CO, (Hampumep, B KUAKOH Gopme) MOKET ObITh TPAHCIIOPTHPOBAH B €r0
KOHEUYHBbId MyHKT Ha3HauYeHHsI MO TPyOOMpOBOAAaM, 3aTeM OH JHOO XPaHUTCS/TIOABEPraeTCs
cekBecTpanuu (Hampumep, riayOOKO MOA BOJAOW WJIM B T€OJIOTMYECKON (GopMariu, TakOH Kak
COJITHOW BOJOHOCHBINA TOPU30HT), JTUOO, B KaU€CTBE AJbTEPHATHBBI, MPUMEHSETCS (HAMPUMED,
IS TIOBBIIIEHUS He(TenoObI4H, WITH TS IPUMEHEHHH B MUIIEBOI MPOMBIIUICHHOCTH/HATUTKAX,
WIK JUIs TIPUMEHEHW B TPOTHBOMOXKAapHOU 3amute). [lpenmymmectBeHHO mnpoaykt COo,
NOJIy4eHHBIH mocie craauu ynaeinuBaHuss CO,, MoxkeT OBITh HCHOJBb30BAaH HA MECTE BO
n30eKaHNe TPAHCTIOPTHPOBKU. ITO MOYKET PAaCCMATPUBATHCS, €CIIH KOJUYECTBO YJIABIUBAEMOTO
CO; He cnumkoM 60JIbLI0E, YTOOBI OHO MOTJIO OBITH TOTJIOLIEHO MECTHBIM(-H) PHIHKOM(-aMH).

[67] CormacHo ApyromMy NpPEUMYIIECTBEHHOMY BapHAaHTY OCYILIECTBICHUS HACTOSIIETO
n300peTeHns1 Crnoco0 AOMOJHHUTEIBHO BKJOUAET CTAIUI0 MPEIBAPUTENBHOTO IUIABJICHHS 10
MEHbIIEH Mepe YacTH CTEKJI000s1 BO BCIIOMOTATEIbHOM IUIABHIIBHOM pe3epByape U 00ecreueHsI
NepeTeKaHnsl MPEIBAPUTENIbHO PACIUIABIEHHOTO CTEKJIO00s B MO MeEHbIIEH Mepe OIuH
IUIABUJIBHBIN  pe3epByap (B JaHHOM Cilyda€ Ha3bIBaéMbli «OCHOBHBIM  IIJIABHJIbHBIM
pe3epByapom»). CornmacHo [aHHOMY BapHaHTy OCYIIECTBJIGHHS YacTb CTEeKJo0os],
MOJJIEXKALIEr0 NPeBaPUTEIbHOMY IUIABJIEHHUIO, 3arPY>KatOT BO BCIIOMOTATENbHBIN IMJIaBUIJIbHBIN

pe3epByap, a OCTABLIYIOCS YacTb CTEKJIO00s, €CIIM TAKOBasi UMEETCs, 3arpy’KaroT B M0 MEHbLIEH
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Mepe OAWH OCHOBHOW IUIaBWIBHBIA pe3epByap. lIpemmymecTso maHHOro BapuaHTa
OCYILIECTBIICHHSI 3aKJIFOYAETCs] B TOM, YTO OTCYTCTBHE KAaUEeCTBEHHOIO CTEKJIO00sI HE SIBJISETCS
NPEMATCTBHEM, TIIOCKOJNBKY B CHOCO0€ M0 HacTosmeMy H300peTeHHI0 o0ecreunBaeTcs
BO3MOJKHOCTb NMIPUMEHEHHSI CTEKII000s1 00Jiee HIM3KOrO KauyeCcTBa MIIM 3arPsI3HEHHOTO CTEKI0005.
JleliCTBUTENPHO, B JAHHOM BapHaHTE OCYIIECTBIEHHs IO MEHbBLIEH Mepe 4acTb CTeKI000s
IPEIBAPUTENILHO «IIEPEBAPUBAETCS» BO BCIIOMOTaTEIbHOM ILUIaBUIIBHOM pe3epByape. Hanpuwmep,
METAJUINYECKUE COeIUHEHMs, IPUCYTCTBYIOLINE B CTEKJIO00€, MOTYT ObITh yAaJeHbl B JTAHHOM
BCIIOMOTATEJIbHOM TUIABUJIBHOM pe3epByape MyTeM HCIOJb30BAaHUS BOCCTAHOBHUTENEH (TaKuX
KaK KOKC MJIM aHTPALWT) C MOJy4EeHHEM PACIUIABJICHHOTO METallla, KOTOPBIH OyIeT OTAeNsAThCs
OT pacIulaBa CTEKJIa MyTeM [AEKaHTAllMM B HIDKHEH YaCTH BCIIOMOTAaTENbHOIO IUIABHJIBHOTO
pesepByapa, a MOJy4YeHHbIH «OUMILEHHBII» pacIjiaB CTEKJIAa MOXKET CT€KAaThb C BEPXHEH 4acTH B
OCHOBHOM(-bI€) TIaBUIIbHBIN(-€) pe3epByap(-bl).

[68] CornmacHo pnaHHOMY BapHaHTy OCYLIECTBJIEHHS] BCIIOMOTATEJbHBIM  IJIaBUJIbHBIN
pesepByap NOACOEANHEH NPEANOYTUTENBHO B YaCTH, PACIOJIIOKEHHOM paHbllIe MO MOTOKY OT IO
MEHbLIEH Mepe OJHOTO OCHOBHOIO IUIABHJIBHOTO pe3epByapa, U eme Oojee MPeArnoYTHTENbHO
KaK MOJKHO paHblI€ MO MOTOKy OT MO MEHBbLIEH Mepe OAHOIO OCHOBHOTO IUIABHJIBHOTO
pesepsyapa.

[69] Taxske corjacHO AaHHOMY BapHAaHTY OCYINECTBJICHHs HACTOSIIEr0 M300PETEHHUsT TOJBKO
YacTh CTEKJIO00sI TMOJBEPraloT TMPEABAPUTEIHHOMY IUIABJICHHIO BO  BCIOMOTATEJIbHOM
IUTABUJIBHOM pesepByape. Hanpumep, yacTb CTek100051, KOTOPYIO CYHTAIOT «3arpsi3HEHHOW» HITH
HEIOCTAaTOYHO YWCTOM, MOABEpPraroT IpPeNBAPUTENbHOMY IIJIABJICHUIO BO BCIIOMOTaTebHOM
IUTABUJIBHOM pe3epByape, a OCTABIIYIOCS «YUCTYIO» YacTh CTEKIO00s 3arpy’Kar0T B IO MEHbBLIEH
Mepe OAMH OCHOBHOMW IJIABHJIBHBIN pe3epByap. B kauecTBe ambTepHATHBBI O0IIEe KOJIMYECTBO
CTeKJIO00sT TOJBEPrarOT MPEABAPUTEIPHOMY IUIABJICHHUIO BO BCIOMOTATENbHOM ILIABHJIBHOM
pesepByape.

[70] CornmacHo  ngaHHOMY  BapUAHTy  OCYLIECTBJICHHUS  HACTOSINErO  HM300peTeHus
NPEANOYTUTENBHO CIIOCO0 BKITFOYAET CTAIHIO MPEABAPUTEIBPHOIO HArPEBaHHUS MO MEHbIIEH Mepe
YacTH CTEKJI000s], MO MEHbBLIEH Mepe YaCTHYHO 3a CUeT PEeKyNepaluu Teria OT MEYH, Iepen
3arpy3KOi €ro BO BCIIOMOTATENbHbBIN MIABUJIbHBINA PE3EpPBYap.

[71] OmuH ¥3 NpPUMEPOB BCIOMOIATENBHOTO TUIABWJIBHOTO peE3epByapa, MOIXOSLIETO B
HACTOSIIIEM BapUaHTE OCYIIECTBJICHHs], OMMUCAH B 3asiBKe Ha maTteHT EP2137115A1.

[72] CormachHo eme OAHOMY MNPEUMYLIECTBEHHOMY BapHAaHTY OCYILIECTBJIEHUS HACTOSIIErO
n300peTeHNs] HCXOAHbIE MaTepPHalbl COAepikaT MeHee 25% 1o Becy KapOOHATHBIX COSTUHEHUH.

HOI[ ((Kap6OHaTHI:>IMI/I COCAUHCHUAMMN» MMOHUMAKOT, HAIIPUMED, Kap6OHaTI:>I MICJIOYHBIX METAJIJIOB
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U KapOOHAaTBl IIEIOYHO-3€MENBbHBIX METAJUIOB. [IpeArnouTuTeNbHO HCXOMHBIE MaTepHabl
conepskat Mmeree 20% o Becy kKapOOHATHBIX COENMHEHUH, emle Oojiee MPeArNOUYTHTEIFHO MEHee
10% u naxxe meHee 5%. McxonHble MaTepuabl MPEUMYILECTBEHHO MOTYT HE COAEpkKaTh KAKUX-
60 KapOOHATHBIX COSTMHEHUH.

[73] [aHHBII BapuaHT OCYILUECTBJIEHUs SBJSIETCS MPEUMYLIECTBEHHBIM, IOCKOJbKY OH
MO3BOJISIET YMEHBUINTh 4acTh BbIOpocoB CO,, BOZHHKAIOIUX B pe3yNbTaTe AeKapOOHM3ALUU
UCXOJIHBIX MAaTEpUAJIOB, IO CPABHEHUIO C KJIACCHYECKHUM CIIOCOOOM IUIABJICEHUS CTEKJA, TIe
kapOonatr Hatpust Na,COs;, usBectHak CaCOz u momomutr CaMg(COs3); 00blYHO MO CyTH
UCTOJBb3YIOT B KaueCTBE HMCTOYHUKOB HaTpusi W KanbLusi. CoryacHO [aHHOMY BapHaHTY
OCYLIECTBJIEHUs] ~ UCTOYHMKHM  INEJIOYHBIX U  IIEJOYHO-3€MEJbHbIX  METAJIOB  MOTYT
IPEUMYIIECTBEHHO IPUCYTCTBOBATh, 10 MEHbIIEH Mepe YacTUYHO, B (OpME OKCUIOB HIIU
rupokcunos, Takux kak Ca0, Ca0.MgO (nonomurosas ussects), Ca(OH),, Mg(OH),, NaOH,
KOH.

[74] CornacHo o0coOEHHO TMPEANOYTHTENILHOMY BApUAHTY OCYINECTBJICHUS HACTOSIIETO
u3o0pereHust crnocod IUIaBNEHHs CHOCOOHBIX MPEBPAINATBCS B CTEKJIO MAaTEpUajioB C
MOJIy4€HUEM IIOCKOTO CTEKJIA BKJIIOYAET CTAUH:

- TNpemoCTaBjeHUs TMe4H, cojaepkamed (i) N0 MeHblIed Mepe OIUH OCHOBHOMH
TUTABUJIbHBIN pe3epByap, COMEPIKALIU CPencTBa SJEKTpUYECKOro HarpeBaHus, (ii)
BCIIOMOTATEJIbHBIN MJIABHJIbHBIN pe3epByap, (iil) pesepByap OCBETICHHUs, CHAOKEHHBII
CpeACTBaMHU HarpeBaHus, pabOTAIOLIUMH 33 CUET TOpeHHus B arMocdepe KHUCIOpOoaa,
(iv) mo MeHbLIEH Mepe OAWMH y3KUN y4acTOK, Pas3AesSIFOIIMI MO MEHBIIeH Mepe OIuH
OCHOBHOH IUIABHJIbHBIA pe3epByap U pe3epByap OcCBeTiIeHus, (V) BIYCKHOE(-bIe)
cpenctBo(-a), pacmojioskeHHoe(-ble) B 1O MEHbIIeH Mepe OJHOM OCHOBHOM
TUJIABWJIBHOM pe3epByape, (Vi) BbIMyCKHOE(-ble) CpeAcTBO(-a), pacroyioKeHHOE(-bIe)
JaJIbIIe MO MOTOKY OTHOCHTENBHO pe3epByapa OCBETICHUS,

- 3arpy3Ku CIIOCOOHBIX MPEBpAINAThCS B CTEKJIO MATEPHAJIOB B 0 MEHBIICH Mepe OIUH
OCHOBHOH TUIABUJIBHBIM pe3epByap C BIYCKHBIM(-M) CpeACTBOM(-aMH) W/MIM BO
BCIIOMOTATENIbHBIA TUIABWJIbHBIA pe3epByap, IPU 3TOM VKa3aHHBIE CIIOCOOHbIE
NPEeBPAIAThCS B CTEKJIO MaTepHajbl MPEAYCMaTPUBAIOT (1) MCXOOHBIE MAaTEPHAJBI C
MmeHee 25% 1o Becy kKapOOHATHBIX coenuHeHHH U (i) CTekso00i B KOJMUYECTBE IO
MeHbier mepe 10% mo Becy B mepecuere Ha 0OIIee KOJUYECTBO CIOCOOHBIX
NPEeBPAIIATHCS B CTEKJIO MATEPUAJIOB,

- MPEeIBApUTENILHOTO HAarpeBaHUs CTEKJIO0O0S, MO MEHBbIIEH Mepe YacTHYHO 3a CYET

peKyIepanuu TerJia OT MeYH, Tepea 3arpy3Koi YKa3aHHOTO CTEKJI000s B MO MEHbIIEH
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Mepe OJIMH OCHOBHOMW IUIABHJIBHBINA pe3epByap W/WUIIM BCIIOMOTATEIbHBIN IJIABHIIbHBIN
pesepsyap,

- TNPeOBapUTENbHOTO TUIABJIEHUS IO MEHbIIEH Mepe 4YacTH CTEKIo0os  BO
BCIIOMOTATEJIbHOM  IUIABUJIBHOM  pe3epByape M OOeCHedYeHHs  IepeTeKaHHs
NPEABAPUTENBHO PACIUIABICHHOIO CTEKJI000s B MO MEHbLIEH Mepe OJUH OCHOBHOM
MIJIABUJIBHBIN pe3epByap;

- IJIABJIEHUs] CIOCOOHBIX INPEBPAINAThCS B CTEKJIIO MATepUAIOB B IO MEHbLIEH Mepe
OIHOM OCHOBHOM IUIaBUJIbHOM pe€3€pByape IyTeM HarpeBaHus C MPUMEHEHUEM
CPEACTB 3JIEKTPUUECKOrO0 HArpeBaHUs, IPU 3TOM AOJS MOABOJUMOIO 3JEKTPUUYECTBA
COTJIacHO crioco0y HaxoauTCs B auanasoHe ot 50% no 85%;

- OCBETJIEHMs pacIllaBa B pe3epByape OCBETJIEHHs IyT€M HAarpeBaHusl ¢ MPUMEHEHHEM
CPEACTB HarpeBaHus, padOTAOIIMX 3a CYET TOpPEeHUss B arMmocdepe KHUCIOPOIa,
NUTAEMbIX Ta30M W/HUJIH BOJOPOIOM;

- ofecrieueHns NepeTeKaHUsl paciulaBa M3 pe3epByapa OCBETJIEHHsS B pabouyr0 30HY
Yepe3 BbIMyCKHOE(-bIe) CPencTBO(-a);

- ynasnuBanuss CO; W3 ABIMOBOrO rasa, xapakrepusymoinerocs koHuenrtpamuein CO;
BbllIe ueM 35%, Mpu 3TOM AaHHAs CTaAus TMPeAyCMAaTPUBAET CTaAMIO(-H) CXKATHs
W/WJIM IETHIPATALUH.

[75] Bce panee onucaHHblE KOHKPETHBIE BAPUAHTBI OCYLIECTBJICHUs], OTHOCSAIIHNECS K KaKION
cTaguu crnocoda Mo HacTOSILEMY H300PETEHHIO, OTHOCSTCS U K TAHHOMY TOCJIETHEMY OCOOEHHO
MPEANOUTUTENBHOMY BAPHAHTY OCYIECTBICHHUS.

[76] Cneumanucty B HaHHOW OONAaCTH TEXHHWKH TOHSTHO, YTO HACTOsIIEe H300peTeHne
HUKOMM O0pa3oM HE OrpaHHUYUBAECTCS NPEANOYTUTENbHBIMA BAapUAHTAMHU OCYIIECTBJICHUS,
ONMCaHHBIMHU BbIle. HampoTus, MHOTMEe MOIM(UKALMH W BapHALMH BO3MOXKHBI B Ipenenax
obbema mpuiaraemMoi ¢Gopmysiel u3o0pereHusi. Creayer JOMOJHUTEIBHO OTMETHTh, YTO
HACTOsIIee W300pETeHHe OTHOCUTCS KO BCEM BO3MOXKHBIM COYETAHUSM TIPHU3HAKOB U
NPEANOUTUTENBHBIX MPU3HAKOB, OMMCAHHBIX B HACTOSIEM JOKYMEHTE U IEePEYUCIIEHHBIX B
dbopmyie n300peTeHus.

[77] Cnenyrouiue npuMepsl NMpeaCTaBiIeHbl B LENAX WUIIOCTPALMU U He MpeAHa3HaueHbl IS

orpaHHYeHus: 0ObeMa HACTOSIIEro H300PeTeHNs.

INPUMEPDBI
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[78] BbLau BBITIOJNHEHBI PACYETHI IO CASAVIOIINM MPUMepaM crocoda ¢ yueToM OJAHHAKOBOTO
obwvema crexa (750 T/CyTKH) U OAMHAKOBOTO Kon4decTBa cTekiiodos (40% mo Macce), a Takxke C

Y4ETOM CJIEAYIOIINX KOHCTPYKLUN MEeYeH.
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- IIpumep 1 (cpaBHUTENBHBIN): TPAJULIMOHHAS TUIAMEHHAs CTEKJIOIJIABHJIbHASI I1€Yb C
OIIHUM  pe3epByapoM, MpeNyCMATPUBAIOIIMM 30HBI IUIABJIEHUS U OCBETJICHHS,
OCHAIIIEHHBIM TOPENIKaMH, MHUTAEMBbIMH BO31yXOM/IpUpOaHbIM razoM (NG) (mOIHOCTBIO
SHEPTHsl CTOPAHUSA).

- IIpumep 2 (cpaBHUTENBHBIN): TPAJULMOHHAS TUIAMEHHAs CTEKJIOIJIABHJIbHASI I1€Yb C
OIIHUM  pe3epByapoM, MpPEeNyCMATPUBAIOIIMM 30HBI IUIABJIEHHS U  OCBETJICHHS,
OCHAIIIEHHBIM ropenkamy, nuraeMbiMu O,/mpupoaHeiM razoM (NG) (mosHOCTBIO 3HEPrus
CrOpaHusi).

- IIpumep 3 (cpaBHUTENBHBIN): TPAAULMOHHAS IUIAMEHHAsl CTEKJIOIJIABHJIbHASI I1€Yb C
OIHUM  pe3epByapoM, MpeNyCMAaTPUBAIOIIUM 30HBI IUIABJIEHUS U  OCBETJIEHUS,
OCHAIIEHHBIM ropenkamu, muraeMbiMu Oy/H, (MOJTHOCTBIO SHEPTHS CTOPAHUS).

- Ilpumep 4 (cpaBHMTENBHBII). TPAOULMOHHAS IUIAMEHHAsl CTEKJIOIUIABMJIbHAS TE€UYb C
OIHUM  pe3epByapoM, MpeNyCMaTPUBAIOIUM 30HBI IUIABJIEHUS U  OCBETJIEHHS,
OCHAIIEHHBIM TOpPEJKaMH, MUTaeMbIMH  BO3AyXoMm/mpuponHsiM razoM (NG), wu
SNEKTPOJAMH  JUIsl  JOTIOJHUTENIBHOTO  3JIETPOHArpeBa. JEKTPUYECKYI0 MOLIHOCTb
JOTIOJTHUTEJIBHOTO 3JIETPOHArpeBa yCTaHaBIUBaau Ha S MBT.

- Ilpumep 5 (CpaBHUTENbHBIN): TPATUIMOHHAS TUIAMEHHAs CTEKJIOIUIABHJIbHASI M€Yb C
OIHUM  pe3epByapoM, TMPEeNyCMATPUBAIOIIUM 30HBI IUIABJIEHHS M  OCBETJCHMS,
OCHAIIEHHBIM ropenkamu, nuraeMbiMu O,/mpuponsbiM razom (NG), u snexktpogaMu Jis
JOTIOJIHUTEIIPHOTO  3JIETPOHArpeBa.  DJIEKTPHYECKYKD  MOIIHOCTh  JOTIOJHUTEIBHOTO
3JIETpOHArpeBa ycTaHaBauBaiu Ha S MBT.

- Ilpumep 6 (CpaBHUTENBHBIN): TPATUIMOHHAS TUIAMEHHAs CTEKJIOIUIABHJIbHASI €Yb C
OIHUM  pe3epByapoM, TMPEeNyCMATPUBAIOIIUM 30HBI IUIABJIEHHS W  OCBETJICHMS,
OCHAIIEHHBIM ropenkamu, nmuraeMbiMd Oy/H,, U snmexTpomaMu Uil JOMOJHUTEIBHOTO
JJNIETPOHArpeBa.  DJIEKTPUYECKYE0  MOIIHOCTh  JIOTIOJHUTENBHOTO  3JIETPOHArpeBa
yCTaHaBauBaIHd Ha 5 MBT.

- Ilpumep 7 (o HacTosIeMy H300pPETEHMIO): CErMEHTHPOBAHHAs I1€4b, OCHAIICHHAS
IUIABUJIBHBIM  PE3€PBYapoOM, COAEPIKAIIMM 3JIEKTPOIBI, pPE3ePBYapOM OCBETIEHHS C
ropenkamu, nmutaeMbiMu O,/mpupoaHbiM razoM (NG), U y3KUM YHaCTKOM, Pa3AeistoIuM
IUIABUJIBHBIN  pe3epByap U pe3epByap OCBETICHUS. OJEKTPHUYECKYI0 MOIIHOCTh B

MJIABUJIBHOM Pe3epByape yCTaHaBiIuBaiu Ha 16 MBT.
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- Ilpumep 8 (o HacTosieMy H300pPETEHMIO). CErMEHTHPOBAHHAs I1€4b, OCHAIIECHHAS
IUIABIJIBHBIM  P€3€PBYapoM, COAEPKAIlUM 3JIEKTPOABL, PE3ePBYapOM OCBETJICHHS C
ropenkamu, mmraeMbiMH Oy/Hp, M y3KUM y4YacTKOM, Ppa3feNsiolNM IUIaBHJIbHBIN
pesepByap U pe3epByap OCBETJICHHSA. OJEKTPUYECKYI0 MOIIHOCTb B IUIABHJIBHOM
pesepByape ycraHasausaiu Ha 16 MBT.
- Ilpumep 9 (o HacTOsIEMYy H300pPETEHMIO). CErMEHTHPOBAHHAs I1€4b, OCHAIIECHHAsS
IUIABUJIBHBIM  PE3€PBYapoOM, COAEPKAIIUM 3JIEKTPOABI, PE3ePBYapoOM OCBETJICHHUS C
ropenkamu, nuraembiMu Oy/cmechro mpupoassiii ra3 (NG):Hy B cootHomenun 50:50, u
Y3KUM YYacTKOM, pPa3AeJsIIOIUM IUIAaBUJIBHBIN pe3epByap U pe3epByap OCBETJICHUS.
DNIeKTPUUECKY0 MOIIHOCTD B TJIABUJIBHOM pe3epByape ycTaHaBauBaiau Ha 16 MBT.
- Ilpumep 10 (mo HacTosiEeMy HM300pPETEHUIO): CErMEHTHPOBAHHAs I€Yb, OCHAIIEHHAs
IUIABUJIBHBIM  PE3€PBYapoM, COAEPKALIMM 3JEKTPOIbl, pPE3epPByapOM OCBETJIEHUS C
ropenkamy, nuraeMbiMu O,/mipupoasbiM razoM (NG), U y3KUM y4acTKOM, Pas3IesioIiuM
IUIABUJIBHBIN  pe3epByap U pe3epByap OCBETJCHUs. OJEKTPUUYECKYI0 MOIIHOCTb B
IJIABUJIBHOM pe3epByape ycTaHaBiauBanu Ha 21 MBT.
- Ilpumep 11 (o HacrosieMy H300pPETEHHIO). CErMEHTHUPOBAHHAS I1€4b, OCHAIEHHAS
IUIABUJIBHBIM  PE3€PBYapoM, COAEPKAIIUM 3JIEKTPOAbI, PEe3epPByapoOM OCBETJIEHHUS C
ropenkamu, mmraeMbiMH O/Hp, M y3KUM y4YacTKOM, pa3[eNsIOIINM TUIABHJIbHBIN
pesepByap M pes3epByap OCBETICHHS. OJEKTPUYECKYI0 MOIIHOCTb B IUIABHJIBHOM
pesepByape ycraHaBauBaiu Ha 21 MBT.
- Ipumep 12 (mo HacTosiEeMy H300pPETEHMIO): CErMEHTHPOBAHHAS I€Yb, OCHAIICHHAs
IUIABUJIBHBIM ~ PE3€PBYapoOM, COACPIKAIIUM 3JIEKTPOABI, PE3ePBYapOM OCBETJICHUS C
ropenkamu, nutaemMbiMu Oy/cmechro mpupoassiii ra3 (NG):Hy B cootHomenun 50:50, u
y3KUM YYacTKOM, pPa3AeiSIOIUM IUIABUJIBHBIN pe3epByap U pe3epByap OCBETIICHUS.

DNIeKTPUUECKy0 MOIIHOCTD B TUIABUJIBHOM pe3epByape ycraHaBiauBain Ha 21 MBT.

[79] Tlpumepsr 7-12 corjyacHO HacTOSIIEMY HW300PETEHUIO BKIFOUAKOT TAaKKE CTaIUI0
NPEABAPUTENLHOTO HarpeBaHusi CTekyio0ost 1o 450°C, OCyIIecTBIAEMY MyTeM pPEKyNepaluu
TeIJIa U3 IBIMOBOTO rasa, MOCTYMNAKLIEro U3 pe3epByapa OCBETJICHHMs], NEepen 3arpy3KOi ero B
TJIABUJIBHBIN pe3epByap.

[80] B Tabmuue la mokaszana wH(popManus, Kacaromascs «dHeprumy. B Tabmume 1b mokasana

uH(pOpMAaLIKs, KACAIOLIAsICS «IPIMOBOTO ra3a» u «craanu yiaasiausanus COo».

Taoauma 1a
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JHeprus
Hoas
Oomasn
I'oprouee JJIeKTpIIecKast MO IBOIMOT0
IIpumep Tonnmso MOIIHOCTH
BEINECTBO MOUIIHOCTH IEKTPHYECTBA
(MBT)

(MBT) (%)

1 CpaBH. BO3yX NG 0 47 0

2 CpaBH. 0, NG 0 44 0

3 CpaBH. O, H, 0 44 0

4 CPaBH. BO3AYX NG 5 43 0
5 CpPaBH. 0, NG 5 39 12,8
6 CpPaBH. 0, H, 5 39 12,8
7 HACT. U300D. 0, NG 14,4 28,4 50,7
8 HACT. U300D. 0, H, 14,4 28,4 50,7
9 HACT. H300D. 0, H,/NG 50:50 14,4 28,4 50,7
10 HACT. H300p. 0, NG 194 24,4 79,5
11 HACT. H300p. 0, H, 194 24,4 79,5
12 | Hact. u3o0p. 0, H,/NG 50:50 194 24,4 79,5

[81] Uro kacaercss «dHepruw», B TaOnuie la NPUBEIEHbI TOPIOYEE BELIECTBO, TOILIMBO,
ANIEKTPHUECKasi U O0Inasi MOIIHOCTb, MCHOJb3yEMbIe B pacyeTax, a TakXKe HOJs MOJBOJUMOIO
3JIEKTPUYECTBA (DJIEKTPUIECTBO/O0IIAST SHEPTHSI).

5 [82] Uro kacaercst «ABIMOBOTO ra3ay, B Tabnuie 1b ykazaHsl:
- IBIMOBOH Tra3, KOTOPBIA HW3BJIEKAIOT, 4TOOBI MOABEPTHYTh cTamuu yiaeiusanus CO;:
aub0 IBIMOBOH ra3 M3 BCell meun («BeCh», M3BJICYSHHBIA M3 IJIABHIJIBHOTO pe3epByapa W
pe3epByapa OCBeTJieHHs), JUOO TOJBKO W3 IUIABMJIBHOIO pe3epByapa (B clydae
ucnonp3oBanus 100% H, B kadecTBe TOIIMBa B CEerMEHTHPOBaHHBIX meuax, rae CO;
10 OTCYTCTBYET B ABIMOBOM ra3e U3 pe3epByapa OCBETIICHHUSI),
- CKOpPOCTh TIOTOKAa JIBIMOBOTO ra3a (BJIQXKHOTO), KOTOPBIA IOJBEPraeTcsi CTaauu
ynasiuBaHus COg;
- koHueHtparus CO, (onpeneneHHas st Cyxoro AbIMOBOTO rasa, 3a uckimoueHnem H,0);
- koHueHTpams HyO.

15
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Tabauua 1b
JApIMoOBOii Ta3 Yaapmeanne CO,
Cxopoctb
MOTOKA Konn. CO, Amun
Mpuniep JAbIMOBOIT Ta3 1151 IMOBOTO (cyxoi, Konn. | Tounel afic.- Hdermap./
yaasmuBanusa CO, H,0 | CO;/rox cKaTHe
raza (Hv®/q, | ncka. H,O) ec.
BJIAKHBIIT)
1 CpaBH. BECh 69742 12,9% 21,0% | 119673 X X
2 CpaBH. BECh 22634 63,1% 53,7% | 113650 X
3 CpaBH. BECh 24005 33,7% 75,8% | 33642 X X
4 CpaBH. BECh 57550 13.4% 20,9% | 102397 X X
5 CpaBH. BECH 19308 59,6% 51,3% | 96375 X
6 CpaBH. BECh 20384 34,1% 71,8% | 33642 X X
7 | nacT. u300p. BeCh 12055 48,2% 41,6% | 58368 X
8 | Hacrt. H300p. | INIABIWILH. pe3eps. 4081 66,2% 27,6% | 33642 X
9 |macrt. m300p. BeCh 12268 42,4% 48,6% | 46005 X
10 | macr. u300p. BeCh 9031 41,0% 32,7% | 42820 X
11 | Hacr. m300p. | IIABWILH. pe3eps. 4081 66,2% 27,6% | 33642 X
12 | macT. m300p. BECH 9113 38,3% 38,3% | 38231 X

[83] Uro kacaercs «ymaBnuBanus CO,», B Tabnuue 1b mokasanbl BapuaHThl criocoda, B
KOTOpbIX ~ HeoOXoaumbl  cTamuu  abcopOmmu-necopOumu  amMuHAa  W/WiaM  craausi(-u)
AeTUAPaTalu/CoKaTUsl (OTMEUEHBI C TIOMOLIBIO «X»).

[84] B tabaume 1b Takke mokaszano obmee konmdectBo CO; (B TOHHAX), MPOU3BOIAUMOE 32
rof (C yueToM 3aJaHHOTO 00BEMa CTEKIIA).

[85] B tabmuuax la u 1b o4eHb XOPOIIO MPOMLTFOCTPUPOBAHO, YTO CIOCOO MO HACTOSIIEMY
u3obperennro (mpumepbl 7-12) NEMOHCTPUPYET MHOXECTBO MPEUMYINECTB, MO CPABHEHHIO C
KJIACCHYECKUMHU TedaMu (mpumepsl 1-6) 0e3 cnenmaibHONH KOHCTPYKIHMH IO HACTOSLIEMY
u300peTeHuo 1 0e3 MpeIBapuUTEeNIbHOTO HarpeBaHUsl CTEKIIO00sT:

- ropasno Oonee HU3KOe o0mmee notpedbnerne sueprun (< 30 MBT);

- Oonee Huzkoe konmmuecTBo CO,, mosryqaeMoe 3a rogx;

- Oonee Huszkue OO0BEMBbI (MJIM CKOPOCTH TOTOKA) IBIMOBOTO Tasa, MOJUIEKAIIETo
obpadotke ¢ ynapnmuanreM CO,, 94TO COKpalIaeT SKCIUTyaTallHOHHbBIE 3aTPAThl W/ N
(pMHAHCOBBIE BIIOKEHUS,

- Oonee Bbicokas koHueHTpamus CO, B oOpadaTeiBaeMOM ABIMOBOM ra3e (B YaCTHOCTH,

oT >35%), uro mO3BONAET H30EKATh JOPOTOCTOSIEH W 3HEPrOEMKOH CTaauH
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abcopbunu-necopbunu (HarpuMep, ¢ aMHUHAMH) U IPAMEHSTD 110 CYIIECTBY MPOCTYO( -
bI€) CTaIUIO(-1) NETHIPaTALIUN/CKATHSI,

- ©Oonee wum3kas kouuentpauuss H,O (B wactHoctn, meHee 50%) B ABIMOBOM Tase,
nomnexkamem obpabotrke ¢ ynmaBauBaHueM CO,;, dro Takke COKpamaer
HKCIUTYyaTALIMOHHBIE 3aTPAThl HA CTAAMIO AETHIPATALIUH.

[86] Yto xacaercsa konmuecTtBa mosydaemoro 3a rog CO; B ciydyae IpUMEPOB COTJIACHO
HacToseMy n3o0perenuro (mpumepsl 7-12), nocturarorcss Hu3kue 3adenus (< 60000 ToHH/ron
u, B yactHoCTH, < 40000 TOHH/TOx), 4TO OOecrmeunBaeT OoJiee MPOCTOE MPOBENEHHUE HAa MECTe
NOBBILICHUS] LEeHHOCTH ynaBmuBaeMoro CQOj;, 4YTO TeM caMbIM MO3BOJIIET H30€XKaTh €ro
TPAHCIIOPTUPOBKH (IS UCTIOJIB30BAHUS WIIH CEKBECTPALIMM HA PACCTOSHUM), KOTOPAasi MPUBOAUT
K 3HAYHUTEJIbHBIM JIOTIOJHHUTENbHBIM 3aTpaTaM (Ha caMy TPaHCIIOPTUPOBKY, HAPUMEP IPY30BbIM
TPAHCIIOPTOM, HJTH Ha MHBECTULIMK B 00OPyIOBaHHE TPyOOIPOBOIA).

[87] Hampotus, cpaBHMUTENbHBIE NpUMEpPbI 1-6 XapakTepu3ylOTCs OYE€Hb HU3KOU
koHueHtpauueir CO, B npIMOBOM rase (uro oOyciaBiuBaeT HEOOXOJUMOCTDb YIIABJIUBAHHS
aMHMHAMHM), W/ WIM BBICOKUM OOLIMM MOTpeOsieHHeM >Hepruu (B YaCTHOCTH, NMPUOIH3HTENIBHO
40 MBT uiu Bbllie), u/nin O0JbIIUME 00bEMaMU ABIMOBOTO rasa, MOAJeKaInero oopaboTke ¢
ynaBiauBanueM CQO;, w/mmu BbICOKOH KoHueHTpauueir H,O (B uactHocTh, Bbime 50%) B
IBIMOBOM rase, mozueskamiem oopadotke ¢ yiaaBnuBanueM CO,, W/l BHICOKUM KOJIUYECTBOM

CO,, monyyaemoro 3a ronx (B 4acTHOCTH, puOmmu3uTenbHo 100000 TOHH mitn OosbLe).
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DPOPMYJIA U3OBPETEHHUA

1. Crioco6 mmaBneHHst COCOOHBIX MPEBPAINATBCS B CTEKIO MATEPHANIOB C MOJyYE€HUEM
IUTOCKOTO CTEKJIA, BKJIIOYAIOIUN CTAAHNH:

- obecrieueHns meyy, coieprkaiieil (1) mo MeHbLIeH Mepe OAWH IUIABUIIBHBIN pe3epByap,
cofep KaIuil CPeNCTBA SJIEKTPUIECKOTO HarpeBaHus, (i1) pe3epByap OCBETIEHUs, CHAOKEHHBIN
CpeACTBaMHU HarpeBaHMs, pabOTAIOIINMU 3a CUET TOpeHus B arMmocdepe kucnopona, (iii) mo
MEHbBLIEH Mepe OAWH Yy3KUM Y4YacTOK, PAa3AeNsIOLIMi [0 MEHbIIEH Mepe OAWH IUIaBUJIbHBIN
pesepByap U pesepByap ocBeTiieHHs, (1v) BIyCKHOE(-bIe) CpenacTBO(-a), pacmoJioKeHHOe(-bIe) B
0 MeHbIIEeH Mepe OIHOM IUIABMIBHOM pe3epByape, U (V) BbIMyCKHOE(-bl€) CpencTBo(-a),
pacrosioskeHHoe(-ble) Aajblie 10 MOTOKY OTHOCUTEIBHO pe3epByapa OCBETIICHUS,

- 3arpy3ku CHOCOOHBIX MPEBPALIATHCS B CTEKJIO MAaTEPHAJIOB, COAEPXKALIMX HMCXOIHbBIE
MaTepuanbl U CTEKJIOOOH, B TI0 MEHbIIEH Mepe OMH IUIABWIbHBIA pe3epByap ¢ BIYCKHBIM(-H)
cpeacTBOM(-aMu), IPU 3TOM KOJUUECTBO CTEKJIO00sI COCTaBIIsieT 1Mo MeHbInel mepe 10% mo Becy
B IiepecyeTe Ha o011ee KOJMUECTBO CIIOCOOHBIX MPEBPAIATECS B CTEKIIO MATEPHAIIOB;

- IPeBAPUTENIHOIO HArpeBaHMUsl CTEKJIO00s, 1O MEHbLIeH Mepe YacTUYHO 3a CHeT
peKymepauuy Tema OT Ie4YH, Mepen 3arpy3Kod yKa3aHHOTO CTeKso00s B MO MEHbIIeH Mepe
O/IVH IJIABWIBHBIN pPe3epByap;

- TUTABJIEHHSI CIIOCOOHBIX MPEBPAIIATHCS B CTEKJIO MATEPHAJIOB B [0 MEHbIIEH Mepe OTHOM
IUIAaBHJIBHOM pe3epByape IMyTeM HarpeBaHusi C MPUMEHEHHEM CPEICTB 3JEKTPUYECKOTO
HarpeBaHMUs;

- OCBETJICHHSl PacIulaBa B pe3epByape OCBETJIICHHUS IyT€M HArpeBaHUS C MPUMEHEHHEM
CPEACTB HarpeBaHusi, padOTAOIINX 32 CYET TOPEeHHs B aTMOC(epe KUCIOPOaa, TUTAEMbIX Ta30M
W/WJTH BOAOPOJIOM,

- obecrieueHHs IEPETEKaHNsI PACIUIaBa M3 pe3epByapa OCBETICHUS B padOUyIO 30HY 4epes
BBINTYyCKHOE(-bIe) cpencTBo(-a);

- ynasmuBaHuss CO; U3 JBIMOBOrO rasa

&l

IpU O5TOM YKa3aHHbIA JbIMOBOH ras
xapakrepusyercs koHueHtpanuein CO, no menbiueit mepe 35%;

OTJIMYAIOIIMIACS TEM, UTO:

- OTHOCSIIAsACS K HEMY AOJs MOJABOAUMOIrO 3JIEKTPUYECTBA HAXOAWUTCS B AMANA30HE OT
50% no 85%;

- cragusi ynasnuBaHusi CO, M3 OBIMOBOTO Tas3a MpPENyCMAaTPUBAET CTAAMIO(-M) CXKATHUS

W/WJTA IeTHpaTalliu.
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2. Crnioco6 miaBneHus COCOOHBIX MPEBPAIIATHCS B CTEKIO MATEPHANIOB IO MPEABbIAYIIEMY
MYHKTY, OTJIMYAIOLIUICS TE€M, UYTO KOJMYECTBO CTEKJIOOO0sI COCTABIsET 1O MeHblued mepe 30%
10 BECY B IlepecueTe Ha o0Iee KOJMYECTBO CIIOCOOHBIX MPEBPALIAThCS B CTEKJIO MATEPHAIIOB.
3. Crioco6 muaBieHUs1 COCOOHBIX MPEBPALIATHCS B CTEKJIO MATEPHANIOB MO MPEIbIIYLIIM
NYHKTaM, OTJIMYAIOIIMICSA TEM, YTO CPEACTBa HAarpeBaHUs, paloTaroIiue 3a CYET TOpPeHHs B
arMocdepe KUCIOpOJa, IHTAIOT C TIOMOLIBKD IO MeHblned wmepe 50% Bomopoma u
MPEANOUYTUTEIBHO 1O MeHblel mepe 80% Boaopona.
4. Crioco6 muaBiieHus1 COCOOHBIX MPEBPALIATHCS B CTEKJIO MATEPUANIOB MO MPENbIIYLINM
MyHKTaM, OTJIMYAIOLIUNICS T€M, YTO YKa3aHHbIM JBIMOBON ra3 XapakTEepPU3yeTCsl KOHLIEHTpaLuen
CO; no menbiuei mepe 40%.
5. Crioco6 maBneHHus COCOOHBIX MPEBPALIATHCS B CTEKJIO MAaTEPUANIOB IO MPEAbIAYIIEMY
IYHKTY, OTJINYAIOLIUICS T€M, YTO YKA3aHHBIA IBIMOBOW ra3 XapaKTepH3yeTcsl KOHIEHTpaluen
CO; o menb1eit mepe 50%.
6. Cnoco0 muaByieHHs CIIOCOOHBIX MPEBPAIATECS B CTEKJIO MATEPUAJIOB IO MPEIbIAYIIUM
MYHKTaM, OTJUYAIOMIMNACA TeM, 4To crafgus yiaBiauaHus CO; u3 OpIMOBOTrO rasa COCTOHUT IO
CYTH M3 cTaauu(-¥ii) CXKaTHsI W/WIHA AeTHIPATALIH.
7. Crnioco6 muiaBiieHus1 COCOOHBIX MPEBPALIAThCS B CTEKJIO MATEPUANIOB MO MPEIbIIYLIHM
MYHKTaM, OTJIMYAIOLINICS T€M, YTO OH JOTIOJHUTENIBHO BKIIIOYAET CTAUI0 YAAJIEHUS KUCIOTHBIX
KOMITOHEHTOB U3 YKa3aHHOTO JIbIMOBOTO rasa.
8. Crnioco6 miaBneHust CIOCOOHBIX MPEBPAIIATHCS B CTEKJIO MATEPUANIOB IO MPEAbIAYIIEMY
MYHKTY, OTJUYAIOMIMACSA TeM, YTO CTAJHMIO0 YIAJICHUS KUCJIOTHBIX KOMIIOHEHTOB M3 YKa3aHHOTO
IOBIMOBOTO Ta3a MPOBOIAT nepen craauei ynasiauBaHus CO;, Win ONHOBPEMEHHO C HEH.
9. Crioco6 muiaBiieHUs] COCOOHBIX MPEBPALIATHCS B CTEKJIO MATEPHANIOB MO MPEIbIIYLIHIM
NYHKTaM, OTJHMYAIOIIUHCS TEeM, YTO MaKCHMaJlbHas TeMmmeparypa CTekyio00os Ha CTaauu
NpeABAPUTELHOTO HArpeBaHus CTekII000s cocTasisieT 450°C.
10.  Cnocob muiaBjieHus: COCOOHBIX MPEBPALIATHCSA B CTEKIO MATEPUANIOB MO MPENbITYLIIM
MYHKTaM, OTJIUYAIOLIUNCS TE€M, YTO OH JIOTIOJHUTEIbHO BKJKOYAET CTAIUIO MPEABAPUTENBHOIO
TUIABJICHHUS TI0 MEHBIIEH Mepe YacTH CTEKJIO00s BO BCIIOMOTATENbHOM IUIABHJIBHOM pe3epByape
U o0ecrieueHHsl IePeTeKaHus MPEABAPUTENILHO PACIUIABICHHOTO CTEKIO00s B TI0 MEHbBIIEH Mepe
OJVH TIJIAaBUJIbHBIN pe3epByap.
11.  Cnocob maBieHus: COCOOHBIX MPEBPAIIATHCS B CTEKIO MATEPHAIOB MO MPEIbIAYIIAM
MYHKTaM, OTJIUYAIOLIUICA TeM, YTO HCXOAHbIE MaTepuajbl cojepxkar MeHee 25% IO Becy
KapOOHATHBIX COSTUHEHHIA.

12. ITeun nnst ocymectsieHus crocoda mo mm. 1-11.



ObecreueHue CreUaAILHON T8l

v

IIpenBapuTensHOe HarpeBaHne cTeKI000s, MO MEHLILEH Mepe
YACTHYHO 34 CUET PEeKyllepauuu TEIUIa OT IIe4H, [Iepes 3arPy3KoHn
VKa3aHHOTO CTEKJI0005 B MO MeHbIIeH Mepe OHH IJIaBHIBHBIH

pesepByap

v

3arpy3ka cliocOOHBIX [TPEBPAIIATLCS B CTEKIIO MATEPHANOB (C 110
menbineit mepe 10 Bec. % cTeksio00s) B 110 MeHbLIIeH Mepe O/IHH

MIABUJILHBIA pe3epByap € BITyCKHBIM(-H) CPeACTBOM(-aMHU)

¥

ITnaBnenue criocoOHBIX NPEBPALIATLCS B CTEKIIO MATEPUANIOB B
MO0 MEHBIIEH Mepe OJIHOM TJIaBUALHOM pe3epByape myTeM
HarpeBaHus ¢ MPUMEHEHHUEM CPEACTB JJIEKTPHUYECKOTO
HarpeBaHHs

F—-p

v

OcBeTieHHUE pacIliaBa B Pe3epByape OCBETICHUS MyTeM
HATPEBaHMS C MPUMEHEHHEM CPEICTB HArPeBaAHUS, pa0OTAIOIHNX
3a CYET ropeHus B arMocepe KUCIopoaa, MMTaeMbIX ra3oM
U/WIH BOZOPOIOM

Vnasmusanue CO, ¢ MOMOLIBIO
CcTaauu(-Hi) CKATUA WIIH
NeruapaTaliy U3 JTHIMOBOTO Ta3a,
BBIXOMSIIErO U3 MO MEeHbIIEH Mepe
OJTHOT'O TIABUJIBHOTO pe3epByapa

H/WTH U3 pe3epByapa OCBETIeHHs

v

ObecneueHue nepeTekaHUs PacrulaBa U3 pe3epByapa OCBETIICHHUS

B pa0OYyEO 30HY Yepe3 BBITYCKHOE(-bIe) CPeacTBO(-a)

OUI'. 1
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