0 72K

Ob30P
NMPOAYKLHUN

Pa3pabotka npoektoB | PelueHue Balumx 3apau

[a30aHaAU3aTOPbI KUCAOPOAA

AMNA BaLLien CpeAbl




2, T3K

YKPAVUHA

KOPOTKO O MPEANPUATUU

Mpeanpuatue 3A0 "OKOH" 3aHMmaerca pa3paboTkoW, NPOU3IBOACTBOM W BHeEApPEeHUEM
CTauMOHapPHbIX ra3oaHaAU3aToOpoOB AAA U3MEPEHUA COAEepP)XaHUA KUCAOpPOAA B rasoBbiX cpepax
TEXHOAOTMYECKUX YCTAaHOBOK(KOTAOB, NMeyed U T.A.), UCMOAb3YHOLWUX YINEBOAOPOAHOE TOMNAMBO
(NPUPOAHLIA ra3, yronb, MasyT, CAAaHUbl U Ap.). MHOroneTHMM ONbIT pa3paboTKu, YyCTaHBKU U
3KCMAyaTauuM TaKoro o6opyanoBaHUA NO3BOAAAET MAaKCUMaAbHO 3((PEKTUBHO pelaTb CAOXHbIe
Hay4YHONPOU3BOACTBEHHbIE 3aAayM.

QODEKT
NpumeHeHue rasoaHaAM3aTopoB Kucaopopa IOKOH Ha npou3sBOACTBE, CBA3aHHOM CO

C)XUraHMEeM BCeX BUAOB OPraHUUYECKOro TOMAMBA, MPUHOCUT OLLYTUMYKO BbIFOAY: MO3BOAAET
COKpPaTUTb pacxoA TONAMBA Ha BEAUUYUHY A0 5%, CHU3UTb 3KOAOTMUECKU BpeAHble Bblibpocbl Ha
BEeAMUUHY A0 40%, YAYUYLUUTb KauyecTBO BbINYCKAaeMOW MNPOAYKUMU U NPOAAUTL CPOK CAYXKObI
TEeXHOAOrMuecKoro o6opyaosaHusa. Cpok oKynaemMocTu razoaHanusaTopa - oT 1 mecsua Ao 1 roaa.

BHeaApeHue B nNpou3BOACTBO pa3pabotaHHbix 3A0 "OKOH" npubopoB M pa3paboTrka HOBbIX
ob6pa3uoB rasoaHaAM3aTOPOB NOBbIWAET 3HePro3aPpPeKTUBHOCTb U BHOCUT 3HAUUTEAbHbIN BKAAA B
cbepexxeHue 3HepropecypcoB, 4YTo, B CBOI OuYepeAb, CTUMYAUpPYET pa3BUTUE U MOAEPHU3ALMIO
NPOMBLILUAEHHOCTU U NO3BOAAET B 3HAUUTEAbHOW CTENEHU CHU3UTb TEXHOreHHoe BO3AEUCTBUE Ha
OKpY>XaloLLYH CpeAy U UenoBeKa.

MpeanpuaTHe OCHaWeHO 060pyaoBaHMEM AAA MOATOTOBKM, CYLUKM U MOMOAA NMOPOLUKOB,
npeccamM W  AUTbEBbIMM MalWMUHAMU AAA POpMOBAHUA  KepaMMUUECKUX  AeTanew,
BbICOKOTEMNEpPaTypHbIMU BaKyyMHbIMM W aTMoOCPEepHbIMU neuyamu AAA 06XKUra KepamMuKM,
obopyaoBaHUEM AAA  TOYHOM MexXaHUUYECKOU 06paboTKM KepaMUKM, METaAAOPEXYLLUM
obopyaoBaHUeM, cCBapoOuYHbIM o06opypnoBaHUEM AN aproHHOAYrOBOW, KOHTaKTHOM U Aa3epHOM
CBapKHU, 3NEKTPOHHO-AyueBaf YCTaHOBKA ANl BaKYYMHOro HaHeceHWe NOKPbITUM, CTEHAAMMU AAA
NPoOBEPKU, KAAMOPOBKU U UCNbITAHUWA NPOAYKLUU U BHOBb pa3pabatbiBaeMbiX U3AEAUMN.

Ha npeanpuaTum AeMcTBYeT XUMUKOaAHaAUTUUECKaA AabopaTopusa, 610po HOBbIX pa3paboTok,
KOHCTPYKTOPCKOEe O610po, yyacToK MexaHoo6paboTKu M caecapHO-COOPOUYHBIM YUYACTOK, y4yacToOK
MEeTPOAOrMUECKOU NOBEPKU U KOHTPOAA NMPOAYKLUM.

Cuctema MeHeAXXMEHTa KauecTBa NpPeAnpUATUA cooTBeTcTByeT TpeboBaHuam FOCT P UCO
9001 -2001 (Ceptudukar Ne POCC RU.UC13.K00221).
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KOPOTKO O NPOAYKLUUU

FasoaHanusatop "OKOH" aBAAeTCA TBEpPAO3INEKTPOAUTHBLIM ra3soaHaAUM3aTOPOM C AATUMKOM
norpy)kHoro Ttuna. [lpepHa3HaueH AAA  HENpepbiBHONO AUCTaHUUOHHOro 6ecnpo6ooT6opHOro
M3MEpEeHUA COAEpPXXaHUA KUCAOPOAA B OTXOAALLUX rasax KoTAaoarperatoB, pabortalowmx Ha
NpUPOAHOM rase, yrae, Mma3yte UAU Apyrom opraHu4eckom Tonause.

Mpubop npeacTaBAsieT CcO60M NOrpy)KHOM 30HA C UYBCTBUTEAbHbIM 3AEMEHTOM, OAOK
3NEKTPOHUKU U COEAUHUTEAbHbIN Kabean. UyBCTBUTEAbHbIM 3A€MEHT BbINOAHEH HA OCHOBE AMOKCHUAA
uMpkoHua (Zr0,), ctabuamsmposaHHoro okcupom uttpus (Y,0.). Ha Topuesblie nosepxHoctn Y3
HaHeCEeHO TMOPUCTOE METAAAUUYECKOE MNOKPbITUE C KaTaAMTUUECKMMMW CBOMCTBAMM, KOTOpasA M
ABAAETCA aneKTpoAaMu. Hapy)XHbii (pabounin) aneKTpos HaXOAUTCA B cpeAe aHaAM3UpyeMoro rasa
MAM NOBEPOUYHOM cMecU. Ha BHYTpeHHUM (3TaAOHHbIN) SAEKTPOA NOCTynaeT BO3AYX, UTo obecneunBaer
NOCTOAHCTBO U3BECTHOI0 NapuMaAbHOro AABA€HUA KUCAOPOAA Ha STaAOHHOM 3AEKTPOAE.

NPUHLUN AEACTBUA YYBCTBUTEAbHOIO 3AEMEHTA

B KOHCTPYKLMMU UYBCTBUTEABHOr0 3A€MEHTa AaTUMKA UCMOAb3YETCA TBEPAOINEKTPOAUTHAA, C
NPOBOAMMOCTbIO N0 MOHAM KUCAOPOAA, KOHLLEHTPaUUMOHHAA raAbBaHUueckana suerka. DAC Auerku
3aBUCUT OT NapuManbHbIX AABA€HUM KUCAOPOAA HA €€ 3AEeKTPoAax U BbluMcAsieTcA no ¢popmyae
npeACTaBA€HHOW B PYKOBOACTBE MO 3KCNAyaTauUuu a Takke B 6onee nopopo6HOM onMCaHMU AAHHOTO
TMNa o60pyAOBaHUA NpeACTaBA€HHbIe Ha HalleM cauTe.

MapunanbHoe AaBA€HUE KUCAOPOAA HA I3TaAOHHOM 3AEKTPOAE€ PpPaBHO nNapuuasbHOMY
AaBA€HUIO KUCcAOpoAa B Bo3ayxe 21,1 kla (0,208 atm).

3AC BbluMCAAETCA NO pe3yAbTaTaM U3MepPEHUSA HanpPAXKeHUA MeXAY INEKTPOAAMMU AUYEUKHU.

NMPEMMYLLECTBA:

-He Tpebyetrca cuctema npo6oorb6opa U nNpo6oONOAroToBKM rasa (AaTuMK yctaHaBAUBaeTCAH
HEenocpeACTBEHHO B AbIMOXOA);

-BbICOKAA TOYHOCTb U3MepeHUU, O0O6ycAOBA€HHAA  KOHCTPYKUUEW U  TeXHOAOTHMeM
M3roTOBA€HUA KEPpaMUUYECKON AYENKU AATUUKA;

-He TpebyeTcA nopaua 3TaAOHHOrO ra3sa;

-MeXKaAMbpoBOUYHbIM UHTEPBAA — 1 rop;

-MaTepuUan Kopnyca U APYrux y3n0oB AaTUMKa UMeEET BbICOKYID KOOPO3UOHHYIHO CTOMKOCTb B
arpeccuBHbIX ra30BbIX CpeAax NpU BbICOKUX TemMnepartypax;

-BbIXOAHOW CUrHaA 3AEKTPOHHOro 6A0OKa YHMPUUUPOBAH U COrAacyeTca C MNPUEMHbIMMU
ycTpoucTBamMM (CamMonucLemM, KOHTOAAEPOM, KOMMbIOTEPOM U Ap.);

—KOHKYPEHTOCNOCOOHOCTb NO LLleHEe B CPAaBHEHUU C UMNOPTHbIMU aHAAOTaMu;

-HaAEXHOCTb U NPOCTOTa 06CAY)KMBaHUA.

OBOPYAOBAHUE U TEXHOTOAUU

3A0 «9KOH» o6brapaeT co6CTBEHHOW 3KCNEpPUMMEHTaAbHOM U NPOU3BOACTBEHHOM 6Ga3on AnA
pa3paboTku, NpoM3BOACTBA, KOHTPOAAl KaueCcTBa U UCNbITAaHUU ra30aHaAM3aTOPOB KUCAOPOAA.

MeTponoruueckasa noBepka U KaAMbpoBKa NPOU3BOAUTCA Ha NPEANPUATUM.

O6opyaoBaHue 3A0 "OKOH" pewaer 3apauM HenpepbiBHOro 6ecnpo6ooT60pHOro KOHTPOAA
KUCAOpPOAA B Mpouecce ropeHUA B KOTAAX U Meyax, a TakKe ynpaBA€HUA npoueccamMu B YCAOBUAX
BbICOKOTEMMEpPaTYPHbIX rasoBbiX cpea. 3A0 "9KOH" npeanaraetr BbICOKOTOUYHbIE
KOHKYpPeHTOCnoco6Hble cepTudULMpoBaHHbIie NpUbopbl cCO6CTBEHHOW pa3paboTKu U NPOU3BOACTBA,
MCNOAb3yeMble B dHepreTuke, MeTaAAypruv, MallUMHOCTPOEeHUU, HepTerasonepepabaTtbiBatowen 1
CTPOUTEAbHOW TMPOMBILUAEHHOCTH, B LEAAIOA0O300yMa)KHbIX, CTEKOAbHbIX MW KepaMUYeCKHUX
NPOU3BOACTBAX, MyCOPOC)KMraloLUX 3aBOAAX U T A.

FaszoaHanusatopbl kucroposa IKOH 3apeructpupoBaHbl B roCcyAapCTBEHHOM peecTpe CpeACTB
namepeHun (Ne 13520-03, cBuaetreanbcTteo RU.C.31.000A Ne 35763 ot 20.08.2009), u npousBoAATCA
B ABYX OCHOBHbIX MOAUPUKALUAX:

9KOH - panqa ucnoAb30BaHUA B YCAOBUAX Temnepatyp 25 - 800°C;

OKOH-BT - ana ucnonb30BaHUA B YCAOBUAX Temnepatyp 700 - 1400°C.
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9KOH

ra3oaHaAu3aTop KUCAOpPOAa

AAfl UICNIOAB30BaHUA B YCAOBUAX Temnepatyp 25 - 800 °C
Cpok cAy)X6bl AaTuMKa - 5 AeT, 6A0Ka INEKTPOHUKH - 10 AeT

BbIXOAHO TOKOBbIM curHaa 0-5 mA, 4-20 mA
\ 1 roa 6e3 KaAM6poBKH

FaszoaHanusartop kucnoposa AKOH =

CTauuoHapHbIA TBEPAOINEKTPOAUTHbIN razoaHanusaTop kKucaoposa IKOH npepHa3HaueH anA
HenpepbIBHON0O AUCTAHUUMOHHOro 6ecnpo600TO60PHOr0 M3MEepeHUs COAepXXaHUA KUCAOPOAA B
rasoBbIlX cpeAax TEXHOAOTMUECKUX YCTAHOBOK, paboTalowmx Ha pa3AMUHbIX BUAAX YTAEBOAOPOAHOTO
TONAMBA (NPUPOAHDbINA ra3, yronb, Ma3syT, CAAHLbl U Ap.), @ TaKXKe B Pa3sAMUHbIX UHEPTHbIX ra3oBbIX
cpeApax.

AAvHa paTuMKa - Ao 2,3 M. CpeAHUM CPOK CAYXKObI AaTuMKa ra3oaHaAusaTopa - 5-6 Aet, 6noka
9AEKTPOHUKU - 10 AeT. CpoK OKynaemocTu ra3oaHaAu3aTopoB - oT 1 mecAua A0 1 roaa (AAA KOTAOB
MoLwHocTbio 100 MBT), AAMHHA COEAMHUTEABHOTO Kabens - oo 30 m.

OCHOBHbIE TEXHUYECKHUE XapaKTEPUCTUKU NpeACTaBAEHbl B CAeAyloLLen Tabauue:

OCHOBHble TEXHUUECKUE XapaKTEePUCTUKMU ra3oaHaAusaTopa

Coaep)xaHue KUCAOpPOAA B aHAAU3UPYEMOU ra3zoBoi cmecu, % 06. 0,1...25,0
TemnepaTtypa KOHTPOAMPYEMOM cpeabl, °C 25...800
AaBAeHUe KOHTpoAUpYyeMou cpeAabl (M36bIT.), KlMa -3,9...¥44
CKOpOCTb KOHTPOAUPYEMOM CpeAbl, M/C 1,0...15,0
3anbINéHHOCTb KOHTPOAUPYEMOM cpeAbl, I/ M3 Ao 50
TemnepaTypa okpyXatoLien cpeabl, °C 5...50
OTHOCUTEAbHaAA BAAXXHOCTb OKpYy)XaloLieu cpeAabl, % A0 95 npu t=35°C
Mpeaen ponyckaemon 0CHOBHOM norpewHocTy ot 0,1 po 2,5% O, 2,5%

oT 2,5 p0 25% 0, 0,1 %
Bpemsa yctaHoBAeHUA 90% cuUrHana T0,9A, c 10
Motpebaaeman mowHOCTb(NpU NUTaHuu 220B, 50lu), BT He 6onee 120

Macca, kr He 6onee 13
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OKOH-BT

BbICOKOTEMMEepPaTypPHbI ra3oaHaAU3aToOp KUCAOPOAA

AAf UICNIOAL30BaHUA B YCAOBUAX Temnepatyp 700 - 1400 °C
Cpok cAyX6bl AaTumMKa - 5 AeT, 6A0Ka IAEKTPOHUKH - 10 AeT
BbIXOAHOM TOKOBbLIM curHaa 0-5 mA, 4-20 mA

1 rop 6e3 kKaAMbpoBKH

/ BbicokoTemnepaTtypHbiv rasoaHaausaTop dKOH-BT

BbicokoTeMnepaTypHbIW CTauMOHaPHbIN razoaHaAusatop kKucaroposa dKOH-BT ¢ norpy)XHbim
30HAOM - AATUMKOM MNpeAHa3HaueH AAA HenpepbiBHONO AMCTaHUUOHHOro 6ecnpob6ootrbopHoro
M3MepeHns CopepKaHWA KUCAOPOAA B ra30BbIX CPEAAX Pa3AMUHLIX TEXHOAOTMUECKUX YCTAHOBOK
npu Temnepartype A0 1400°C, Hanpumep CTEKAOBapeHHbIX nevyel, neyen obGXura Kepamuku,

MYCOPQCKUraIOWNX neuen 1 Ap.
OaHaAM3aTop BKAIOUAeT 30HA-AATUMK, CNOCOOHbIM paboTaTb B YCAOBMAX OTKPbITOro

nAamMeH CTaHaBAMBaeMbl HENOCPEACTBEHHO B 30HY FrOpeHUsl, GBAOK INEKTPOHUKH, POPMUPYIOLLUA
YHUPULUPOBAHHBIA CUTHAA, NMPOMOPLUOHAABHbLIN COAEPXXAaHUID KUCAOPOAA B OTXOAALMX rasax,
COeAUHUTEAbHbIN Kabeab aAnMHOM A0 300 M. AAMHA AaTumMKa - Ao 1,1 m.

OCHOBHbIE TEXHUYECKUE XapaKTePUCTUKU NPEeACTaBAEHbl B CAeAyloLLen Tabauue:

OCHOBHble TEXHUUECKUE XapaKTEePUCTUKMU ra3oaHaAusaTopa

Coaep)xaHue KUCAOpPOAA B aHAAU3UPYEMOM ra3oBoi cmecH, % 06. 0,1...25,0
TemnepaTtypa KOHTPOAMPYEMOM cpeabl, °C 700...1400
AaBAeHUe KOHTPOAUpYeMou cpeAbl (M36bIT.), KlMa -3,9...¥44
CKOpOCTb KOHTPOAUPYEMOM CpeAbl, M/C 1,0...15,0
3anbINéHHOCTb KOHTPOAUPYEMOM cpeAbl, I/ 3 Ao 50
TemnepaTypa oKpy)XaloLien cpeabl, °C 5...50
OTHOCUTEAbHAA BAAXXHOCTb OKpYy)XaloLieu cpeabl, % A0 95 npu t=35°C
Mpeaen ponyckaemon 0CHOBHOM norpewHocTy ot 0,1 a0 2,5% O, 3,0%

oT 2,5 p0 25% 0, 0,1%
Bpemsa yctaHoBAeHUA 90% curHana TO,QA, c 15
MoTtpebraeman mowHOCTb(NpU NuTaHuu 220B, 50lu), BT He 6onee 50

Macca, kr He 6onee 7
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KOHCTPYKLUUA AATUUKA SKOH

Kopnyc AaTuMka M3rotoBA€H U3 Hep)XaBelowWeW CTaAM,
BHYTPU HEro pasmelleH YyBCTBUTEAbHbIN 3A€MEHT, HarpeBaTeAb
M 30HA. Ha Kopnyce pacnono)eHbl:

-¢AraHel, AN KpeNAeHUA AATUUKa;

-obeuaka AANA  pa3MelleHUA 3KpaHa, JGUAbBTPA U
TENAOU3ONALIUM;

-¢nraHew, AN KpEeNAEHUA KAeMMHOW KOAOAKH, LUTEKEPHOTIO
pa3bemMa U KpbILKM.

BAoAb Kopnyca ¢ Hapy)>XHOM CTOpPOHbl uepe3 ¢AaHel, U
obeuanKy npoxoaMT Tpybka (1) AAA NoAauu K UyBCTBUTEAbHOMY
3AeMEeHTYy noBepouHou ra3osou cmecu (MrC). B kopnyce umeercs
oTBepcTUe (2) AN BEHTUAALMU BHYTPEHHero o6bema kopnyca.

OKpaH npeAacTaBAfeT c060M  NOAYLUAMHAPUUYECKUH
MeTaAAMUEeCKUN KO3bipeK U o6ecneunBaeT BEHTUAALMIO KaMepbl
pabouero 3nekTpopa. OPuUABTP npeaHa3HaueH AAA  3aLUUTHI
YYBCTBUTEAbBHOIO 3A€MEHTa OT TBEPAbIX YAaCTUL,, COAEpPXKaLLUXCHA
B aHaAM3MpyeMoM ra3e, U npeacTaBAfAeT co6ov AUCK,
M3roTOBA€HHbIM U3 MOPUCTOr0 AMOKCUAA KPEMHHUA.

B rasoaHanu3aTope HeT Yy3A0B U MaTepuanoB CMoCOOHbIX
NPUBECTU K BOSHUKHOBEHUIO ONACHbIX aBapUMHbIX CUTYaLUM.

Tunopasmep
MapameTp
A B C D E F
O6wan AAMHA, MM 620 780 880 1280 1550 2280
0O6wan AAMHA NOrPY)KHOM YacTu, MM 340 500 600 1000 1270 2000
AvameTp norpy>kHoM 4actv, Mm 76 76 76 76 76 76
AnameTp KpenexxHoro ¢paaHua, MM 170 170 170 170 170 170
Macca paTuMka, Kr 3,7 4,1 4,3 53 6,1 8,2

KOHCTPYKLUUA AATYUKA SKOH-BT

Kopnyc ApaTuuMka M3rotoBAeH U3 Hep)XXaBeloweW cTaau. KepamMuuyeckui UyBCTBUTEAbHbIN
anemeHT (KY3) pacnono)xeH BHYTPU COCTAaBHOIO 3aLLUTHOINO UEXAA, BKAIOUAIOLLETN0 KepaMUUYeCKYIo
TPYOKY, BHYTPU KOTOPOM pa3MeLLéH KepaMUuyecKUU OGUALTP, NMpeAHa3HAUYEHHbIW AAA  3aLUUTbI
YYBCTBUTEABHOI0 3A€MEHTa OT TBEPAbIX YAaCTUL,, COAEPXKALLUXCA B aHAAU3UPYEMOM rase.

BHyTpeHHUI 06bEeM Koprnyca, rAe pacnoAOXXeH 30HA, BKAIOYAOWUIN TepmonpeobpasoBaTeAb,
ABAIETCA 3TaAOHHOW Kamepou. IAeKTpoAbl TepmonpeobpasoBaTtens M 30HAA BblBeA€Hbl BHYTPb
KA€eMMHOMW KOpobku paTuuka. Tpybka AnA nopaum K pabouemy IneKTPOAY UYBCTBUTEABHOIO 3A€MeHTa
nosepouHoi rasosoi cmecu (MFC) pacnonoxeHa BHYTPU Kopnyca U 3aKaHuuBaeTcAa pe3bboBou
KpbllWKOW. KabeAb K 3AEKTPOHHOMY OAOKY BbIXOAUT U3 KAEMMHOM KOPOOKM uepe3 pasbém.
3TanoOHHbIN BO3AYX NOCTYNaeT uepe3 BO3AYLUHbIA GUABTP.

FabaputHble pa3mepbl AaTUMKa

AnnHa, MM 920...1020
AAVHA NOrpy>xHou 4acTtv, Mm 450...550
AnameTp norpy>kHou YacTu, Makc., MM 38

AnameTp KAeMHOU KOPOOKHK, MM 100

Macca paTuuka Kabenas, Kr He 6onee 3
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KOHCTPYKLUUA BAOKA SAEKTPOHUKHU

Kopnyc B3 wu3rotoBAéH B nNbIA€OPbLI3ro3alUTHOM
MCMNOAHEHUM U COCTOMT M3 OCHOBAHUA U KPbIWKU. BHYTpHU
Kopnyca pa3meleHbl nevyaTHaa nAaTta, TpaHcdopmaTop
3AEKTPONUTaHUA, CUMMUCTOP YyMpaBA€HUA HarpeBoM U Apyrue
3AeMEeHTbl INEKTPUUECKOU cxeMbl npubopa.

AnA cOeAMHEHUA € AATUUKOM, PErucTpUpyrowmum
npubopom U 3IAEKTpoceTbi0 Ha 6GOKOBOM MNOBEPXHOCTH
OCHOBaHUA YCTAaHOBAE€Hbl pa3beMbl. OpraHbl ynpaBaeHua b3
BbiBEAEHbl HA AMLEBYIO MaHEAb KPbILUKH.

Ha AvueBOM naHeAu KpPbIWKKA PaCcNOAOXKEHbI:

-Tym0bAep BKAIOUEHUA razoaHanusaTopa BKA;

-nepeKAlOYaTeAb AMana3oHOB U3MEPEHMUS;

-0oTBEpCTUE ANA AocTyna K ocu pe3uctopa "KOPPEKLUA
21% 0,";

-npeaoxpaHuTeAb nAaBkun Ha 3 A CETb;

-npeaoxpaHuTeAb nAaBkuu Ha 3 A HATPEB;

-unuppoBOU CErMEeHTHbIU UHAUKATOP;

-KHonka TEMIMEPATYPA yyBCTBUTEAbBHOIrO 3A€MEHTa;

-uHauKatop CETb;

-uHaukatop HAITPEB.

FabapuTHble pa3mMmepbl AaTUMKa

AAuHa, MM 260
WupuHa, mm 200
BbicoTa, Mm 120
Macca 6n0Ka 9IAeKTPOHUKH, He 6onee, Kr 5

CpepHAA HapaboTKa Ha 0TKas3, YacoB 16000
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