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(54) SYEMKA U1 TIOBEPKU Y KAJIMBPOBKU I'A30BBIX AHAJIU3ATOPOB C

AMITEPOMETPUYECKHUMU JATYUKAMU
(57) Peepar:

[Mone3nass Mopenb OTHOCUTCST K  0OOJacTH
U3MEPUTEIBHON TEXHUKU, & UMEHHO K U3MEPEHUIO
KOHIEHTpAUMM  KUCIOpPOJAa  WIM  BOJOPOAA,
MpeIHa3HAUYEHHBIX [UISl TOBEPKH, KalMOPOBKHU
ra3oBbIX AHAIM3ATOPOB C aMIIEPOMETPUYECKUMU
Jatuukamu. Sdefika aJis MOBEPKH W KAIMOPOBKU
ra3oBbIX AHAJIU3ATOPOB C AMIIEPOMETPUUYECKUMU
JIATUMKAMHM BKJTIOYAET KOPITYC ¢ pabouelt kamepou,é
CHa0EHHOM 10CaT0YHBIM MECTOM JUJI51 STAJIOHHOTO
TEPMOMETPA U MOCAJOYHBIM MECTOM IS AATUMKA
ra3oBoro a”ajau3aTopa, CHA0XCHHBIM
YIUIOTHUTENIBHBIM KOJIBLIOM, KOPIIYC BBINOJIHEH W3
OPTCTEKIIa ¥ 3aKPETUIEH Ha OITOpe, MOJIOCTh paboyeit
KaMepbl oOpa3oBaHa OBYMSI KaHAJaMW KPYIJIOTO
CEYEHUSI, YTOJI MEXKIY OCAMU KOTOPBIX COCTABIISIET
20+70°, BepTUKAJIBHBIA KaHAJI MPEAHA3HAUEH IS
YCTAHOBKM 3TAJIOHHOTO TEPMOMETPA U OCHAIIEH
JIepKaTelieM, HAKJIOHHBIN KaHaJI, IPEAHA3HAYECHHBIN
JUIsl YCTAaHOBKU JATUYMKA Ia30BOrO aHAJIM3aTOpPa, B
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HW)KHEN 4acTh COOOIIEH KaHAJIOM ITOJIaul Ta30BOU
CMECM C IWITYUEpOM I IOAKIIOYEHUS K
KOMIIPECCOPY WM K OAIIJIOHY C IOBEPOYHOM ra30BOM
CMECBIO, B JIOHHOM 4acTH pabouelt KaMepbl IO OCH
HAKIIOHHOTO KaHajga  pasMelleHa  BTYJIKA,
CHa0O>KeHHasl YITIOTHUTETbHBIM KOJIBIIOM U IMEIOIIIast
IBA paJMalbHBIX B3aMMHO IPOTUBOIIOJIOXKHBIX
OTBEPCTHS, IEPBOE OTBEPCTUE PACIIONIOKEHO B 30HE
HAKJIOHHOTO KaHaja HaJ BBIXOAHBIM OTBEPCTHUEM
KaHaJa I10/1a4v ra30BOM CMECH, @ BTOPOE OTBEPCTUE
PacmoIOKEHO B 30HE BEPTUKAIBHOIO KaHAIA HUXKE
MeMOpaHbl YCTAaHABIMBAEMOTO TaTUYWKa Ta30BOTO
a”aiau3aTopa. TeXHUYECKUM Pe3yIbTaTOM SIBIISIETCS
CO3/1aHME IOPTATUBHON MAJIOrabapUTHOM HAAEKHON
MPOCTOM B 3KCIUTyaTaUUM SYEUKH JJI1 [OBEPKU U
KaJIMOpPOBKU ra3oBbIX aHaJIM3aTOPOB C
aMIIEPOMETPUYCCKUMHU TaTuuKamMu. 1 3.1m. ¢-jibl, 2
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[Tone3nast Mo1€Ib OTHOCUTCSI K OOJIACTH U3MEPUTENIBHOM TEXHUKH, 8 UMEHHO K U3MEPEHUIO
KOHIEHTPAIUX KUCIOPOaa WM BOJOPOAA, TPeAHA3HAUEHHBIX JIJIs1 TOBEPKH, KAIIMOPOBKHU
ra30BbIX aHAIM3ATOPOB C AMIIEPOMETPUIECKUMHU JATUMKAMU, HAITPUMED, JATYMKOM KUCIIOPOIA
WJIM BOJOPOJIA, UCIIOJIB3YEMBIX Ha IPEANPUATHIX TEINIOBOM U ATOMHOM SHEPIETUKH,
METaJUTypI'vH, MUILEBOM, XUMUYECKON U HedTenepepadbaThiBatoled MPOMBIIUIEHHOCTH, B
ouoTtexHonoruu U meaunuae, JKKX.

M3BecTHO yCTpOWCTBO ISl TPAlyMPOBKU U TOBEPKU aHAJIU3ATOPOB PACTBOPEHHOTO
KUcIopo/ia (maTeHT Ha 1roJie3nyro Mmoaenb PD Ne133936, MITK GOIN 27/00, 2013 1.) B cocTaB
KOTOPOTO BXOJUT pabouasi kamepa, MpuHsTas 3a TpoToTHIl. Pabouast kamepa COCTOUT U3
KOpILyca, B KOTOPOM YCTAHOBJIIEHBI 3TAJIOHHBII TEPMOMETP U JaTUYMK KUCIOPOA,
MOTPYKEHHBIE B Cpely pabouel KaMephl, Melaika 1 6apooTep, yCTaHOBIIEHHBIH B paboueit
KaMepe C BO3MOKHOCTBIO TPOKAYMBAHUS TA30BOM CMECH Yepe3 ra30BYIO U )KUIKOCTHYIO (pa3bl
paboueit KaMephl.

Henocratkom ykazaHHoO# pabouelt KaMephbl SIBISIIOTCS CII0KHOCTb KOHCTPYKIIMU, OOJIbIIINE
rabapuThl U CIIO)KHOCTh TEPMOCTATUPOBAHUS BCEH YCTAHOBKH.

TexHuueckuii pe3ysIbTaT 3aKI0YAETCs B CO3JaHUM IOPTATUBHON MajiorabapuTHON
HAJIe)KHOW STYEHMKU JIJ1 MIOBEPKU M KAIMOPOBKHM Ia30BbIX aHAJIM3ATOPOB C
aMIIEPOMETPUUECKUMHM JATUMKAMU, IPOCTOM B 3KCILTyaTALMH.

TexHuveckui pe3ysbTaT JOCTUTAETCS TEM, UTO STUeHKa JIsl TOBEPKU U KaTMOPOBKM ra30BbIX
AHAJIU3ATOPOB C AMIIEPOMETPUUECKUMHU JTATUMKAMU COJIepKalliasi KOPITyC ¢ pabouei kamepoi
CHA0XEHHOI MTOCAI0OUYHBIM MECTOM ISl 3TAJIOHHOTO TEPMOMETPA U MIOCATOYHBIM MECTOM
JUIS1 1aTYMKA ra30BOTO aHAJIM3aTOPa, CHA0KEHHBIM YIUIOTHUTEIbHBIM KOJIbLIOM, B KOpPITyCE,
3aKPEIUIEHHOM Ha OIope, MOJIOCTh paboyel Kamepbl 00pa3oBaHa AByMsI KAHAJIAMU KPYIJIOTO
CEUEHMS, YT OJI MEKIY OCAMHU KOTOPBIX cocTaBiseT 20°+70° BEpTUKAIbHBINA KaHAJ
MPEeAHA3HAYEH JIJI51 yCTAHOBKHU 3TAJIOHHOTO TEPMOMETPA U OCHAILIEH JIEPKATEIEM, HAKIIOHHBIN
KaHaJl, IPeITHA3HA4YEHHBIN U1l YCTAHOBKHU TAaTUYMKA Ta30BOTO AHAJIM3ATOPA, B HYKHEN YaCTH
COOOIIIEH KaHAJIOM I0JJaud Ta30BOM CMECH C IITYLEPOM JJIsI MMOJAKIIOUEHHUSI K KOMITPECCOPY
WIN K 0AJUIOHY C IOBEPOYHOM ra30BOM CMECHIO, B IOHHOW YacTH paboyeil KaMepsl 110 OCH
HAKJIOHHOT'O KaHaJjla pa3MelleHa BTYJIKa, CHA0KEeHHAs! YIUIOTHUTEIbHBIM KOJIBLIOM M UMEIoIIIast
JIBa paauaJIbHbIX B3AUMHO IIPOTUBOIIOJIIOKHBIX OTBEPCTHS, IIEPBOE OTBEPCTUE PACIIONIOKEHO
B 30HE HAKJIOHHOTO KaHaJIa HaJl BBIXOJHBIM OTBEPCTUEM KaHaJja MoJauy ra30BOM CMECH, a
BTOPOE OTBEPCTHE PACIIOTIOKEHO B 30HE BEPTUKAJIBHOTO KaHala HUXe MeMOpaHbI
YCTaHABJIMBAEMOI'O JATUMKa ra30BOro aHanu3aropa. Kopnyc BbIIIOJIHEH U3 OPICTEKIIA.
Ornopa cHabxeHa OTBepCTUEM ISl TPAHCIIOPTUPOBKU M YCTAHOBKM Ha MaHE b TMIpo0IIoka
KHUCIIOpOAOMEpA.

CyIIHOCTb MOJIE3HOM MOJIETIH MOsICHsIeTCs uepTexkamu. Ha ¢ur. 1 nzo0pakeHa siueiika st
MOBEPKHU U KAJIMOPOBKHU T'a30BbIX aHAJIM3ATOPOB C aMIIEPOMETPUUECKUMU JaTUMKAMU, Ha
¢wur. 2 n306paxkena pabouas Kamepa STUSHKH 7151 TOBEPKU U KATMOPOBKH ra30BbIX
AHAJIM3aTOPOB C AMIIEPOMETPUUECKMMHU JATUYMKAMHU.

Sluelika 11 MOBEPKU M KAJIMOPOBKHU Ia30BbIX AHAJIM3ATOPOB C AMIIEPOMETPUUECKUMHU
JaTYMKAMHM (JATYMKOB KUCIIOPO1a WIHM JATYMKOB BOJLOPOAA) COAEPKUT Kopmyc 1,
BBINIOJIHEHHBIN U3 OPICTEKIIA, ¢ padouelt kamepoii 2. Kopmyc 1 3akperuieH Ha omnope 3,
CHaOKEHHOW OTBEpPCTHEM 4 ISl TPAHCIIOPTUPOBKU M YCTAHOBKM HA MAHEIU TMAPOOIOKa
KHUCIIOPOJIOMEPa, Ha CIIENUAIIBHO MPEAYCMOTPEHHOM KpoHInTelHe. [Tomocts pabouelt kamepbl
2 obpa3oBaHa ABYMs KaHAJIaMH KPYIJIOTO CEYEHMSI, yTOJI MEX]Yy OCSIMU KOTOPBIX 0.=20°+70°.
BeprukanpHbIii KaHA 5 IpeIHA3HAYEH 111 YCTAHOBKU 3TAJIOHHOT'O TEPMOMETpPa 6 U OCHAIIIEH
nepxarenem 7. HakimoHHbI kaHan 8, mpegHa3HauyeH Ul yCTAHOBKYU JAaTUUKA Ia30BOTO
a”amu3aTopa 9 (maTuuka KMCIOpoJa WIM JaTYMKa BOLOPOAA), TEPMETUYHOCTh YCTAHOBKHU

C1p.: 3



10

5

20

25

30

35

40

45

RU 188 698 U1

obecrieunBaeTCs YIUIOTHUTEIBHBIM KOJIbIoM 10. B HMbKHEM yacTy HaKJIOHHBIN KaHaIT 8
COOOIIEH KaHaJIOM IMoJauu ra3oBoi cMecu 11 ¢ mrynepom 12, npeaHa3HaUYE€HHBIM 1S
MOJIKJIIOYEHUST K KOMITPECCOPY WK K OaJIOHY ¢ oBepouHoii razoBoii cmechio (ITI'C). B
JIOHHOM yacTu paboueit KaMmepsl 2 110 OCH HAKJIOHHOTO KaHajla § pa3MelleHa BTyJika 13.
Brynka 13 umeeT nBa paauMaibHbIX B3AUMHO MPOTUBOMOIOKHBIX 0TBepcTUs. [lepBoe
OTBEpCTUE 14 PaCIIOIOKEHO B 30HE HAKJIOHHOTO KaHaJ1a 8 HaJl BBIXOJHBIM OTBEPCTUEM
KaHaJa rojauu razoBori cmecu 11. Bropoe orBepcerue 15 pacnonokeHo B 30HE BEPTUKAIIBHOTO
KaHaJ1a 5 HiKe MeMOpaHbl yCTAHABIMBAEMOTO IaTYMKA ra30BOTO aHalmM3aTopa 9. Bo BTynke
13 y Topua oo6palieHHOro K ocajo4yHoMy MECTy JaTuMKa ra30BOro aHaiausaropa 9
YCTAHOBJIEHO YIUIOTHUTEIILHOE KOIbLO 16.

Slueiika AJ1s MOBEPKH M KAIMOPOBKU Ia30BBIX AHATIM3ATOPOB C aMIIEPOMETPUUECKUMHU
JATYMKAMU pabOTaET CIeyIOMUM 00pa3oM. B siueiiky ycTaHaBIMBAIOT 3TAJIOHHBIN TEPMOMETP
6. Pabouyro kamepy 2 3aIlOJHSAIOT BOJIOM TAKMM 00pa30M, UTOOBI JATUUK 3TAJIOHHOTO
TepMoMeTpa 6 u BTyJIKa 13 ObuIM Orpy’KeHbl B Boay. JlaTunk razoBoro anaiausaropa 9,
HAIlpUMEP JATYMK KACIOPO/Ia, YCTAHABIMBAIOT HA MMOCAJOYHOE MECTO B HAKJIOHHBIN KaHAJ
8. 'epMETUYHOCTh YCTAHOBKHM JAaTUMKA FA30BOr0 aHAIM3ATOpa 9 0OecrneunBaeTcs
YIUIOTHUTENIbHBIM KOJIBLOM 10 1 yIUIOTHUTENIBbHBIM KoJiblloM 16. Kommnpeccop st mogauu
Bo3ayxa uiu 6asioH ¢ [1I'C coenuHsioT co mtynepoM 12 ¢ momoIpio ruokoit Tpyoku. [pu
pabote ¢ 6amnonoM I1I'C HeoOX0AMMO UCIIOIB30BATh FA30HENPOHUIIAEMYIO TPYOKY,
HaIpuMep, U3 nonuBuHUIXJIopUaa. I1o kanany nmogauu razosowi cmecu 11 Bo3ayx umu [II'C
MOJIAIOT B 3aII0JIHEHHYIO BOJIoW pabouyto kamepy 2. Bo3ayx uinu I1I'C noctynaroT B
HAKJIOHHBIN KaHaJ 8, 3aTeM yepe3 NepBoe oTBepcTue 14, B monocth BTYJIKU 13. I1y3bIpbku
Bo3ayxa uimu [1I'C o nefictBueM cuitbl Apxumena, MoJHUMAIOTCS B BEPXHIOIO YaCTh BTYJIKH
13. Bo3ayx unm [1T'C ckannmBaeTcs y MOBEPXHOCTH MEMOpPAHBI JaTYMKA Ia30BOTO
aHajm3aTopa 9 B BEpXHEM YaCTH BTYJIKH 13, BbIIIe BTOPOTO OTBEPCTUSI 15, 00pa3yst BO3MYIIHbIN
KOJINAK Y BBITECHSSI BO/LY Uepe3 BTopoe oTBepcTue 15. Bo BTyske 13 y moBepXHOCTH MEMOpPAHBI
JlaTYMKa ra30BOTo aHajau3zaTopa 9 oOpasyeTcst 30Ha HACKIIEHUs 17 mapora3oBoi cMechlo,
3aI10JIHEHHAS Fa30M, HAXOAILEMCS B PABHOBECHOM COCTOSIHUM C IapaMH BOJIbl, OTAEJIEHHAS
OT OKpYyXarolel cpesbl ruapo3aTBopoM. Mznumnuii Bo3ayx uinu I11°C uepes BTopoe
oTBepcTHe 15 yXOaUT o BepTUKaJIbHOMY KaHaily 5. [Ipu paBHOMEpHON ogaye Bo31yxa Uiu
III"C B pabouyro kamepy 2 obecreunBarOTCs HEOOXOIUMbIE YCIIOBUS JIJIs1 POBEICHUS
KaJMOPOBKU U MTOBEPKHU T'a30BBIX aHAIU3AaTOPOB 9. BrimoHeHue padboyeli kaMephl U3
OPICTEKJIA MTO3BOJISIET BU3yaIbHO KOHTPOJIMPOBATH PABHOMEPHOCTD I10OIa4YM BO3AyXa WU
I1I"C u ypoBeHb BO/BI BO BTYJIKE 13.

ITpu BeImoOIHEHNM KaTMOPOBKU ra30BbIX AHAJIU3ATOPOB C AMIIEPOMETPUUECKUM JATUUKOM
KUCIIOpOJa SUEHKY pacnojararoT Ha MaHeIu TiApPOoOIIOKa KUCIOPOIOMEPa, Ha CIeUUaIbHO
MIPEyCMOTPEHHOM [IJ151 HETO KPOHIITEHHE.

ITpu npoBeaeHNH KaTMOPOBKHU ra30BbIX AHATIM3ATOPOB C AMIIEPOMETPUUYECKUM JATUUKOM
KHUCIIOpOZA IO BO3AYXY - uepe3 TyLep 12 KOMIIPecCOPOM MOAAIOT BO3IYX.

KanubpoBKy razoBpIX aHAIM3ATOPOB C AMIIEPOMETPUUYECKUM JATYMKOM KUCIOPOA MO
«HYJIEBOMY» PACTBOPY OCYILIECTBIISAIOT B PACTBOPE PEAr€HTA, XUMUUECKH CBA3BIBAIOLIETO
KHUCIIOPOA.

ITpu npoBeneHnM KaTMOPOBKM ra30BbIX AaHAIU3ATOPOB C AMIIEPOMETPUUECKUMHU JATYMKAMU
(maTuMkamu Kuciaopoaa uiv gatunkamu Bogopona) no II'C - uvepes mrynep 12 noparot
II"C HeoOxoaMMOM KOHIEHTPALIWH.

ITpu npoBeneHnK MOBEPKU Tra30BbIX AHATIU3ATOPOB C AMIIEPOMETPUUECKMMHU JATUYUKAMU
SAYEHKY BMECTE C ITOBEPSIEMBIM JATUYMKOM aHAJIM3ATOPA MOTPYKAIOT B TEPMOCTAT, YEPE3
wtyuep 12 nogatot INI'C HeoOxoauMo KOHIEHTpALKH.
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(57) ®opMyna noJe3HON MOJETU

1. Suetika 1714 MOBEPKU U KAIIMOPOBKHY Ia30BbIX AHAJIM3ATOPOB C AMIIEPOMETPUUECKUMHU
JaTYMKAMM, COJIepIKallasi Kopnyc ¢ pabouert kaMepol, CHa0)KEHHOM 10CaI0UHbIM MECTOM
JUI 3TAJIOHHOTO TEPMOMETPA U IIOCATOYHBIM MECTOM U1 JATYMKA IA30BOr0 aHAJIM3ATOPA,
CHAO>KEHHBIM YIUIOTHUTEILHBIM KOJIBLIOM, OTJIMUAIOIIASICS TEM, UTO B KOPITYCE, BHINOJITHEHHOM
U3 OPICTEKJIA, 3aKPETUIEHHOM Ha OIOpe, MOJIOCTh paboyelt kaMmepbl 00pa3oBaHa JIBYMsI
KaHaJIaMU KPYIJIOrO CEUCHHUS], YTOJI MEXAY OCAMU KOTOPBIX cocTaBisieT 20+-70°, BEpTUKAIbHBIN
KaHaJI IpeIHA3HAYEH TSI YCTAHOBKU 3TAJIOHHOTO TEPMOMETPA U OCHALLEH JIEPKATEIIEM,
HAKJIOHHBIW KaHaJa, MPEeIHA3HAUYCHHBIN JIJTsI YCTAHOBKM JATUMKA Ta30BOr'O AHAJIM3ATOpA, B
HIKHEN 4aCTU COOOIIEeH KaHAJIOM MOJauy ra30BOM CMECH C IITYLEPOM IS MMOIKITIOUEHUS K
KOMITPECCOPY MIIM K OAJNIOHY ¢ TIOBEPOYHOM ra30BOM CMEChIO, B IOHHOM YacTH padouel
KaMephl IO OCU HAKJIOHHOTO KaHajla pa3MelleHa BTYJIKAa, CHAOKEeHHAs! YIJIOTHUTETbHBIM
KOJIBIIOM Y UMEIOIIIAs 1BA PAJAUaIbHBIX B3AUMHO IIPOTUBOIIOJIOKHBIX OTBEPCTUS, IIEPBOE
OTBEPCTHUE PACIIOJIOKEHO B 30HE HAKJIOHHOI'O KaHasla HaJl BBIXOAHBIM OTBEPCTUEM KaHaJIa
I10/1a4YM Ia30BOM CMECH, 4 BTOPOE OTBEPCTUE PACITONIOKEHO B 30HE BEPTUKAIIBHOIO KaHaJla
HUXe MeMOpaHbl yCTaHABIMBAEMOT O JaTUMKA Ta30BOr0 aHAIM3ATODA.

2. Suetika 151 TOBEPKU U KATMOPOBKU aHAJIM3ATOPOB PACTBOPEHHBIX B BOJIE TA30B I10 II.
1, oTIMUaroNIAsCsl TEM, UTO ONOpa CHabKeHa OTBEPCTUEM 17151 TPAHCIIOPTUPOBKU M YCTAHOBKHU
Ha MaHelIb THAPO0JI0Ka KUCIOPOAOMEDA.
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