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https://www.gasdetecto.ru/contacts/

Bui npuoépenu ananuzamop xucnopooa AKIIM-1-11 ,

pa3padomannvlil U 6bINYULEHHBLIL
000 «HII® «Anvgpa BACCEHC).

Buumamenvno npouumaiime oannoe pyxosoocmeo.
OHno coodeporcum sarxcHy10 ungopmayuro 06 ycmpoiicmee
ananuzamopa, e20 0COOEeHHOCMAX U MeMmOoOUKax nPoedeHus
u3Mepenuil npu peuieHuu KOHKPEemHulx 3a0au
AHATUMUYECKO020 KOHMPOJIA KUCA0pOoOa.

[annoe pykosoocmeo nomoscem Bam npasunvho
YCMAaHO8UMb AHAIUZAMOD U OBICHPO 88eCHU €20 6
IKCHIIyamayuro, cooaroas npu Imom Heooxooumole
mpetosanus e2o 6€30naAcH020 UCNOIb308AHUS.

Buumamenvnoe usyuenue uncmpyxyuu nozeonum Bam ¢
NONHOIL Mepe UCNOb306AMb WIUPOKUE 603MOHCHOCIU
ananuzamopa, odecnequs npu IMOM 6blCOKyI0
Ippexmuenocme e2o npumenenus. O0vém ceedenuil u
UIIOCMPAayuil, NPUEEOeHH bl 8 0AHHOM PYK0OBOOCHEe,
obecneuusaem npasunbHyI0 IKCHIAYAMAYUIO AHATTUZAMODPA U
ecex e2o y3/06.

! Coxpansaiime oannoe pyxosoocmeo 6 kauecmee
CHPABOYHO20 Mamepuaid, max KaK 6 Hem CO0epIHcamcs
UHCMPYKYUU, HEe00X00uUMble 071 NPAGUNLHOU IKCHIYAMAayuu
aHaIu3amopa, NPo8eOeHUs MeMcpPe1amMeHmHO20
o0cayscueanua u nepuooudecKoll N0epKu anaiu3zamopa.

BHUMAHME! [Ipu noctaBke aHainn3zaTopa B 3MMHEE BpeMsl ToJ1a
aMIIEpOMETPUYECKUI CEHCOP HE 3aIOJHAETCS PACTBOPOM DJIEKTPOJIUTA.
Bam cencop npu otnpaBke OBbLJT 3aII0JIHEH PACTBOPOM AJIEKTPOJIUTA.

BHUMAHME! IlpenoxpaHuTenb YCTaHOBIEH B IIOJIOKEHHUE, COOTBETCTBYIOIIEE
HanpspkeHuto cetu 220 B ¢ wacroroit 50 I'u. Ilepen moakiroueHrneM aHaiu3aTopa K
CeTH MEePEMEHHOro Toka ¢ HampsbkenneMm 36 B m wacroroit 50 I'imt Bam HeoOxoammo
NepeyCTaHOBUTh MPEJOXPAHUTENIb, B COOTBETCTBUU C MApPKUPOBKOW B HUKHEM
oTceke aHanu3aropa (cm. puc. 7.4).

HayuHo-npousBoactBeHHasa mpma «kBUOAHATNTUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAJITU3ATOP KUCITOPOOA AKIMM-1-11



Omauuumenvnuvie ocovennocmu ananuzamopoe AKIIM-1-11

1. Y HusepcanbHoOCTD aHaJIU3aTOPOB u HIUPOKUI aCCOPTUMEHT
amnepoMmetrpudyeckux ceHcopoB (AC) mo3BONAIOT pemiath JOObIe 3adadd
aHAIMTUYECKOTO0 KOHTPOJISI KUCIOPO/1a B JI000M OTpaciu.

2. AMnepOMeTqueCKI/Ie CEHCOPBI (AC) 00Jaal0T  YIy4YIICHHBIMH
METPOJIOTUYECKUMHU " AKCILTyaTallMOHHBIMU XapaKTEepUCTUKAMH,
HEOTPAaHUYEHHBIM CPOKOM CIY>KObI, BBICOKOM HAaJI€KHOCTBIO, IPOCTOTONW B
oOcnyxxuBanuu u padore. Ilapamerpsl kaxknoro Bapuanta ucnoigHeHuss AC
ONTUMHU3UPOBAHBI JUIsl PEUIEHUS KOHKPETHBIX 3ajady  aHAIUTHYECKOIO
KOHTPOJISI KHCIIOPOJIa, @ MX KOHCTPYKIIMU Pa3paboTaHbl C YYETOM CIECIH(PUKA
MIPOBEICHUSI U3MEPEHUN B PA3IMYHBIX 00IACTSIX.

3. M HorogyHKIMOHANBHEIE BO3MOKHOCTH aHATH3aTOPa MO3BOJISIOT POBOIHTE
U3MEPEHHE NapUUAIBHOIO JABJICHUS M KOHLEHTpPAaUUu KHUCIOpOJAAa B
XKHUJKOCTSAX U Tra3ax B JIt0OOI BHIOpAHHOM OMepaTOpoOM €AMHMIIE U3MEPEHHUs, a
TAaKK€ M3MEpPEHHUE TEeMIEepaTypbl M  ONpeleieHue OUOXMMHYECKOro
NOTpeOIEHHS KUCIOPOA M0 CTAaHAAPTHON METOJIUKE.

4. Bnaroz[apﬂ opurnHanbHocTh AC  oOecrieunBaercsd:  “Hepa3pyllArOIIMiA
KOHTPOJIb aHAJM3UPYEMOUl MpoObl, MUPOKUM JAHANA30H, BHICOKAs TOYHOCTH
JIOCTOBEPHOCTh W AKCIPECCHOCTh HM3MEPEHUM, BBICOKAS CEJIEKTUBHOCTh H
CTaOMJILHOCTh TIOKa3aHWM, a TaK)Ke HX cjabas 3aBUCUMOCTb OT CKOPOCTH
MOTOKAa AHAIM3UPYEMON KUJIKOCTM M HaJW4yusg B HEW MeHarolux
KOMITOHEHTOB M B3BEIIEHHBIX YaCTHII.

Ananuzamopul kuciopooa AKIIM-1-11 ooecneuusarom:
o ABTorpazLprOBKy Mo KHUCIIOpOoy aTMoc(epHOro Bo3ayxa. I palyupOBKY IO

IMOBCPOYHBIM Ta30BbIM  CMCCSM. I/ISMepeHI/IH B HCBOIHBIX CpcOax,
KYJbTYPaJIbHBIX JKUAKOCTAX U COJICHBIX BOAAX.

o BosmoxHOCTE BEIGOpA YI06GHOI IS OMEpaTOpa SAMHALEI H3MEPEHIIS.
o Koppexumio B 3aBrcHMOCTH 0T GAPOMETPHUYECKOrO JABICHHS H CONCHOCTH.

L4 CI/IFHaJ'II/ISaI_[I/IIO BbIXOJa MOKa3aHuil u3 3aJlaHHBIX IIPCACIOB U BO3MOKHOCTH
pa6OTI>I B COCTaBC CUCTCMBbl ABTOMATHYCCKOI'O YIIPABJICHHA C IIOMOIIOBIO
«CYXHUX KOHTAKTOB)».

o I[I/ICTaHHI/IOHHyIO nepenaady WHPOPMAIMKA C TOMOIIBI TOKOBOTO BBIXOIA,
udpoBoro kanama RS-485.

e Jamuch nokasauuii Bo BHYTPEHHIOIO SHEPrOHE3aBUCUMYIO MaMSITh B PyYHOM
pexume «bBIOKHOT» H B  HEOPEPHIBHOM  MNEPUOAUYECKOM  PEKHUME
«IIpoTrokonupoBaHue».

o Y noGubiii uHTEpEIcC. Iloxnceerxa rpau4ecKoro AUCTLIES.

o repMeTHqHOCTL KOpITyca, CTENEHb MblIeBIaro3amursl [P-66.
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Puc. 1. Buemnuit Bun ananuzaropa kuciopona AKIIM-1-11
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1. PACITAKOBKA AHAJIU3ATOPA.

IIpu nmomyueHun ananmzaropa yOenuTech, YTO YNAKOBKA HE BCKPHITA U HE IOBPEKICHA.
Ecnu BHemIHMI OCMOTp YNAaKOBKU MO3BOJISIET NPEIMNONI0KUTE O €€ BO3MOKHOM BCKPBITUH HJIU
NOBPEXACHUM  aHAJIMW3aToOpa  IPU  TPAHCIOPTUPOBKE,  HE3aMEUINTEIbHO  BBI3OBUTE
IPEJICTaBUTEIS TPAHCIIOPTHOM KOMITAHUY U BCKPOWTE YIIAKOBKY B €0 MPUCYTCTBUU.

[Tonoxxure ynakoBKy ¢ aHaIM3aTOPOM Ha paboOunii CTOJ U paclaKyure ee.

B KOMIUIEKT OCTaBKHU aHAIU3aTOPA BXOJAT:

¥ U3smeputenbHOe yCTPOHCTBO aHAIM3aTOpPa C CETEBBIM Kabeaem
M  Awmnepomerpuueckuii cencop
i Kommekr 3anacHbIX 4YacTed M IPUHAMICKHOCTEM K aMIEPOMETPUYECKOMY CEHCOpY, B
KOTOpPBIN BXOJSAT:
'» (DIAaKOH C TEIIEBBIM 3JIEKTPOIUTOM
» MemOpanHble Kosna4ky B coope(3 wr.)
[Tpobuuk ¢ cynbdurom HaTpust Na2SO3
» [Ipo6nHuk ¢ xnopucteiM kobamsToM CoCla
» Konb1o pe3nHoBoe (Ha CTEKIISTHHYIO THIIb3Y CEHCOpa)
i UsmepurenbHas xkamepa ¢ Jep:KaTelieM, NPUCOEAUHUTENIbHEIME TPYOKaMt (B KOMILIEKTE C
ananuzaropamu AKIIM-1-11T, AKTIM-1-11T)
M Tlepexomnuk
¥ MarauTHslii CTUITYC
M PykoBoxacTBO MO AKCIUTyaTaluu, NacnopT
JIOTIOJTHUTENBHO MOTYT OBITH 3aKa3aHbl CIIEYIOIINE U3/IETHS:
VYerpoiictBo nmoaroroBku razopoid mpoosr YIIITI-11 (k AKTIM-1-11T")
[Tobyautens pacxona Bo3ayxa (k AKIIM-1-11T)

RN

OUIbTp TOHKOH 0YMCTKH ra3oB u xxuakocteit (k AKIIM-1-11T, AKTIM-1-11T)

?

W3Bnexkure wu3 KOHTEWHEpa IIaCTMAcCOBYI0 KopoOky ¢ Habopom 3UII, apyrue
NPUHA/IICKHOCTH, PYKOBOJCTBO 10 DKCIUTyaTalliy. 3aTeM aKKypaTHO M3BIEKUTE CETEBOW Kabelb,
aMIIEpPOMETPUYECKHIA CCHCOP U M3MEPHUTEIIbHOE YCTPOMCTBO. Paconoxkure ux Ha paboyem cTode.

Ipumeuyanue. AC NoAKIIOUEH K U3MEPUTEIIBHOMY YCTPOMCTBY aHAIM3aTopa.
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2. OBJIACTU IPUMEHEHUSA AHAJIN3ATOPOB AKIIM-1-11 U ObO3HAYEHHUE
BAPUAHTOB UX UCITIOJIHEHUS.

Anamuzatoper  AKIIM-1-11, Omaromaps CcBOeli  YHHUBEPCATBHOCTH W  IIUPOKOMY
ACCOPTHUMEHTY HCIIONb3yEeMbIX aMmIepoMeTpudeckux ceHcopoB (AC), MOTYT NpPUMEHATHCS MM
peleHusl pa3HOOOpa3HBIX 3a7au AHAIUTHYECKOTO0 KOHTPOJIA KHUCIOpOJa MPAaKTUYECKH BO BCEX
OTpacisiX: TEIJIOPHEPreTHKe, MUIICBOH, XUMHYECKOW M HE(QTSHOW NPOMBINUICHHOCTH, OXpaHe
OKpykawmie cpenbl, Oumorexnonoruu u wmeaunuHe, [[I'COH, XKX, psiOHBIX XO03siiCTBax,
OUYHCTHBIX COOpYXEeHMsIX U T.A. [loaTomy 1715 3amucu Ha3BaHUs aHalIM3aTOpa Mocjie 0003HaueHUs
tuna ananuzatopa AKIIM-1 mudpamu «11» yka3piBaeTcs CTallMOHAPHBINA B3PHIBO3AIIUIIICHHBIH
BapUaHT ero ucnoiHeHus, OykBamu «I'», «T», «A» yka3piBaercs 0071acTh €ro MPUMEHCHUS:

* «I'» - 'azoananu3zarop;

* «T»- TermosnHepreTuka (11si K3MEPEHUH B MUKPOTPAMMOBOM JTHAIIa30HE KOHIICHTPAIIUN);

* «A» - ATOMHasl SHEpreTHKa.

BapuanTel MCHOTHEHMS aHAIM3aTOPOB OTIMYAIOTCA aMIEPOMETPUYECKUM CEHCOPOM M
MIPUHAJIEKHOCTSIMH, BXOAIUMHU B KOMIUIEKT €r0 OCTAaBKH.

Ha puc. 2.1 — 2.3 noka3zaHbl pa3auyHble BApUAHTHI HCTIOJIHEHU aHann3atopoB AKIIM-1-11.

Anammzatop AKIIM-1-11I" B kommekte ¢ ACpO2-03 mnpenHasHaueH [Uisi M3MEpPEHUI
KOHIIGHTPALlMU KHUCJIOpOAAa B Tra3000pa3HBbIX cpefax. AHAJIM3aTOP MOXKET KOMIUIEKTOBATHCS
ycTpoiicTBoM moarotoBku razoBoil mnpoOel VYIIITI-11 u noOyautenem pacxona Bo3dyxa.
[Ipumensiercst 111 pemieHusl 3afad dHEProcOepe’keHusi, ONTUMHU3ALUU IPOLECCOB TOPEHHUS
TOIINBA, HKOJIOTMYECKOTO W MPOU3BOJCTBEHHOTO MOHHUTOPUHTA COCTaBa BO3[yXa IMPOM3OHBI,
JIBIMOBBIX Ta30B, 00€CIICUEeHUS MOKAPOB3PHIBOOE30MACHBIX YCIOBUN MTPOU3BOJICTBA (B TeHEpaTOopax
C BOJIOPO/IHBIM OXJIAXKIAECHUEM, AJIEKTPOJIU3HBIX).

Anammzatrop  AKIIM-1-11I"  Takxke  MOXKeT
OPUMEHATbCS B MEOUIIMHE  JUIsl  HU3MEpeHUui
KOHLIGHTPAllMU KHUCJIOpPOJAa B JbIXaTEIbHBIX Tra3ax B

” KOMIUJICKTC alIiapaToB I/ICKYCCTBGHHOI\/JI BCHTUIAIINHN

nerkux (MBJI), Hapko3HO-IBIXaTeIBHOM ammaparype,

TFUIIOKCUKATOpaXx MW KOHLCHTpPATOpPAX KHCJIOPOda, B

] amraparax Juisi BBIXQKMBAaHHS HOBOPOXKICHHBIX, B
Oapokamepax u [EHTpax  THIEePOAPUICCKOM
OKCHUTEeHAITHH.

Puc. 2.1. Buemnnii Bua ananuzaropa AKIIM-1-11T".
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Anamuzatop AKIIM-1-11T B xommiekte ¢ ACpO2—-04 u mpoTOYHON H3MEPUTEIBHOU

kamepoit UKIDK npeaHazHaueH [yl U3MEPEHU KOHIEHTPALIMU KUCIOPOJa B IOTOKE KUJIKOCTEH, B
TOM  4YHCI€ B  MHKPOIPAMMOBOM  JMAalla3oHe |
KOHLEeHTpauui. [lpuMeHsieTcss mnpu aHAIUTHYECKOM
KOHTpOJIe u YIIPaBJICHUU poueccamu
BOJIOXMMIIOATOTOBKH B TeriodHepreTuke - TOII,
I'POC, ADC, TemnoceTH, KOTEIbHBIX, a TakKXke B
XUMUYECKON, HE(DTIHON, MUIIEBON MPOMBIIIUICHHOCTH,

B (apmareBTUu U Op. obmacTax xossiictBa. Haxomut

OpUMEHEHHE TPH  CepTUPHUKAIMU  JIEKAPCTBEHHBIX

IIPENnapaToB U NPOAYKTOB MUTAHUSI.
Puc. 2.2. Buemnuii Bug ananuzatopa AKIIM-1-11T
Anammzatop AKIIM-1-11A B  xommiexkre ¢ ACpO2-06 mnpenHasHaueH Ui
IIPOM3BOJCTBEHHOIO KOHTPOJII KOHILIEHTpPAlMM pPACTBOPEHHOIO KHUCIOpOAa B MWIH- U
MUKpPOTPAMMOBOM JMana30HaX KOHLIEHTpAlMi B TEPBOM KOHTYpE OXJIAXKIEHUS SIAEPHBIX
pEakToOpoB, a TakXe IIpH aBTOMAaTHYECKOM KOHTpOJIE IPOLECCOB BOJOXUMIIOATOTOBKUA Ha
OPENpUATHIX TEIUIOBOW M ATOMHOW D3HEreTUKH, B
TEIUIOCETSAX U HA MPOMBILUIEHHBIX IPEINPUITHSIX.
Koncrpykuus AC-06 cHabxkeHa KOMIIEHCAaTOPOM
JABJIIEHUS] M CHCTEMOM  3alllUTHBIX  MeMOpaH,
apMUpPOBaHHBIX CETKOM W3 Hep)KaBewlel cTany,
6naronapst kKotopbiM AC-06 BbIIEP)KHUBACT JaBJICHUE 10

26 aTM MW CTEPWIM3ALMIO OCTPHIM @apoM Ipu

temnepatype 143 °C.

Puc. 2.3. Buewmnnii Bua ananuzaropa AKIIM-1-11A

B3pbiBo3anMIIEHHOCTh  MU3MEpUTENbHOrO  ycTpoilictBa  aHaimm3atopa  AKIIM-1-11
o0ecrieunBaeTcsl MOMEUIEHUEM €r0 BO B3PBIBOHEIPOHHUIIAEMYIO 000JI0YKY, KOTOpasl BBIIEPKUBAET
JIaBJIEHUE B3pbIBA U MPEJOTBPAILAET PAaCIpPOCTPAHEHUE B3pbIBA B OKPYXKAIOIYI0 B3pPHIBOOMACHYIO
cpeny (BUI B3pBIBO3AIIUTHI «B3pbIBOHENpoHUIIaeMas obonouka» mo 'OCT IEC 60079-1-2013.

B kauectBe 000JIOYKM HM3MEPHUTEIBHOTO YCTPOHCTBA TpPHMEHEHa KJIEMMHas KOpoOKa
IIIOPBA171712, Beinyckaemast OOO «3ABOJ] 'OPOJITEX» ¢ mapkupoBKO# B3pbIBO3AIUThI 1 EX
db IIC T6... T4 Gb. Ha xpslike KOpoOkM MMeeTCs NpeaynpeauTenabHas Haamuch «OTKpbIBATh,

OTKJIIOYHUB OT CCTU».
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Bce BUHTBI, O0NTHI U TalKH, Kpemnsilyue IeTaau 000JI0YKH U3MEPUTEIHLHOTO YCTPOMCTBA, a
TakKe TOKOBEAYIIME M 3a3€MIISIOIIME 3aXKUMbl MPEIOXpPaHEHbl OT CAMOOTBHUHYMBAHUSA
MPUMEHEHUEM TMPYXUHHBIX I[AaH0 WIM KOHTpPraek. ['OJIOBKM HapyXHBIX KpEmsmuX OO0JITOB
PacIoyIO’KEeHbl B OXPAHHBIX YIIYOJIEHUSX, JOCTYN K KOTOPBIM BO3MOXKEH TOJIBKO IOCPEICTBOM
cnenuanbHoro kioua. [[ns mpenoxpaHeHHs: OT CaMOOTBUHYMBAHMS KPBIILIKH HW3MEPUTEIBHOTO
yCTpOMCTBa aHaIM3aTopa ¢ KOPIYyCOM IPUMEHEHO CTOMOPHOE yCcTpoicTBO. CTONOp 3aKperuisiercs ¢
MOMOIIBI0 BUHTA K KOPIYCY IPHU 3TOM €ro Janka 3aXOAMUT 3a OypTHK Ha KPBIIIKE U (PUKCUPYET ee
OT CAaMOOTBUHYHMBAHHUSI.

AHanu3aTop HE MMEET 3JEMEHTOB MCKPSIIMX WIN IOJABEPKEHHBIX HarpeBy cBbiiie 85°C.
TemnepaTypa noBepxHOCTH 000JIOUYKM NU3MEPUTENIBHOTO YCTPOMCTBA U CEHCOpPa NMPU HOPMAJIbHOM U
aBapuiiHOM peKMMax paboTel aHanu3aropa He npesbimaetr 85°C, nomyctumoi mo 'OCT 31610.0-
2014 nns ob6opyaoBaHus TeMIEpaTypHOTo Kiacca T6.

OOecnieueHre  B3pBIBO3AIIMTHI  CEHCOpPAa  JOCTHraeTcs  BUJAOM  B3PHIBO3ALIUTHI
«HMCKpPOOE30MaCHOCTbY, JOCTUTAEMON OTPaHUYEHUEM TOKA B €r0 LEMSAX C IOMOIIbIO PE3UCTOPOB 10
nckpo6esonacHbix 3HaueHUH cormacHo ['OCT 31610.11- 2014 (IEC 60079-11:2011).

CymMmapHbIe 3HaU€HUSI eMKOCTH M UHIYKTUBHOCTU CEHCOPA U COSAMHHUTEIHLHOTO Kalems He
MPEBBINAIOT UCKPOOE30MacHBIX MPHU 3aJaHHBIX MAKCHUMAJbHBIX 3HAYCHHMAX TOKA M HANpsOKCHUS
spaueHuii: C< 0,2 ad, L <0,1 MxI'H.

Ha «kopmyce u3MepUTENbHOrO YyCTpOMCTBA aHaIM3aToOpa HUMEETCsl  MapKUpPOBKa,
BKJIIOUAroNIas B ce0sl crenuanbHyo EX-MapKUpOBKY JJ1s1 B3pbIBOONACHOM ra3oBoii cpensl «1Ex db
[ib] IC T6 Gb X.

CremneHp 3aUTH OT BHEIIHUX BO3JACHCTBUN M3MEPUTENBHOTO ycTpoiicTBa — [P 66, cencopa

—IP68 mo I'OCT 14254-2015.

3. HOAT'OTOBKA K PABOTE U ITIPOBEPKA PABOTOCIIOCOBHOCTH
AHAJIM3ATOPA.

3.1. Ecau TpaHCHOPTHPOBAaHUE aHAJIM3aTOpa OCYIIECTBISIIOCHh B 3MMHEE BpeMs roja (cm.
3allUCh Ha CTp. 2), BBINOJHMUTE omnepauuu I. 3.3. HacToswmero pykosoicTtBa. Ecim Bam AC
3aI0JIHEH PaCTBOPOM 3JIEKTPOJIUTA (CM. 3alUCh HA CTP. 2), TO MEPEXOAUTE K BBHIIOJHEHUIO 1. 3.6.

3.2. BuemHui B aMIIEpOMETPUUYECKUX CEHCOPOB.

Amnepomerpuyeckuii ceHcopbl (AC) BBITyCKAalOTCS B HECKOJIBKUX BapHAHTaX MCIOIHEHUS

(cm. m. 4). Buemnwuii Bug AC nokasan Ha puc. 3.1.

HayuHo-npousBoactBeHHasa mpma «kBUOAHATNTUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAJITU3ATOP KUCITOPOOA AKIMM-1-11
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| Cencop ACp0O2-03 - nocrasnsercs B komiuiekre ¢ AKIIM-1-11T.

Cencop ACp0O2-04 — nocraBnsercs B komiuiekte ¢ AKTIM-1-11T.

Otn CEHCOPBI UMEIOT OJIMHAKOBBIE rabapuTHbIE u

=
H=—

MPUCOEAUHUTENbHBIE Pa3Mephl U OTIMYAIOTCA BHYTPEHHUMH ITapaMeTPaMHu.

npumenenuss AKIIM-1-11 u BbIOpaHBI ¢ y4eTOM OCOOEHHOCTEH pellleHus

T KOHKPETHBIX 33/]a4 aHAJIMTUYECKOT'O0 KOHTPOJISI KUCIOPO/a.

Puc. 3.1. Buewmnuii Bua ammepomerpuueckux ceHcopoB ACp02-03 wu
ACpO2-04

ll [TapameTppl Ka)XJ0ro CeHcopa ONTUMHU3UPOBAHBI ISl KaXKIOW obnactu

Cencopel ACp0O2-03 u ACpO2-04 nocTaBistoTcs ¢ U3MEPUTEIBHON

=

kamepoit (MK) (puc.3.2.). ns Toro, uytoOGbl noctath ceHcop u3 UK,
HEOOXOMMO CHaudaja OTKPYTUTh HAKHIHYIO Taiiky, a 3aTeéM OCTOPOXHO

A0CTaTb CCHCOP.

oy

Puc.3.2. Buemnwuii Bug ceHcopa B MU3BMEPUTEILHON KaMepe.

Amnepomerpuueckue ceHcopbl ACpO:z-
06 BBITyCKAIOTCSI B HECKOJIBKUX BapUaHTax
ucronHeHus: (cMm. Tabmuiy Ha puc. 3.6).
Buemnuii Bu aMIepoMeTpU4eCKUX CEHCOPOB

MoKa3aH Ha puc. 3.4.

Puc. 3.4. BHewmHuii Bua CTEpUIN3yEMBIX

amnepomeTpuyeckux cencopoB ACpO2-06.

Cencopel ACpO2-06 mnocraBnstorcss B KoMmiuiekte ¢ aHanuzatopoMm AKIIM-1-11A. Ounu

BBIIIOJIHEHBI B KOPIIyCaX U3 HEPIKABEIOIIECH CTAl U UMEIOT YHUBEPCAIbHBIE TUIIOPA3MEphl I UX

HayuHo-npousBoacTBeHHasa compma «kBUOAHANTUTUYECKUE CUCTEMbI U CEHCOPbI»
AHAJTU3ATOP KUCNOPOOA AKIMM-1-11



12
YCTAHOBKHM B (hepMEHTEephl U OMOpPEaKTOPHl OTEYECTBEHHOI'O U 3apyOeKHOTO MPOU3BOACTB. DTHU

CCHCOPLI BBIACPKUBAIOT HCOIPAHUYCHHOC KOJIMYCCTBO LHUKIIOB CTCPHUIIN3AlINU OCTPBIM IapoOM IIPU

T=143 °C u P=3 armu.

3.3. 3ameHa MeMOpaHHOTO KOJIMIAUKa, 3aJIMBKA PACTBOPA JIEKTPOJIUTA.

Ecimu tpeOyercst 3aJiuTh pacTBOpP SJCKTPOIUTA WA 3aMEHUTh MEMOpPAHHBIA KOJITAYOK,
JIOCTaHbTE CEHCOP W3 U3MEPUTEIBbHOW KaMepbl WM TEPMETHYHOW SYEHMKH, 3aT€M BBIIIOJHUTE
onepauuu m.m. 3.3.1.-3.3.5.

3.3.1. OtkpyTHuTe TaliKy CeHcOpa U aKKypaTHO IOCTaHbTE SJICKTPOAHBIA aHcaMOlb W3
MEMOpPaHHOTO KoJMavka (cM. puc. 3.5).

BHUMAHUE

He mnpukacaiitech K 3JEKTPOJHOW CHUCTEME M CTEKJISSHHOW THIIb3€
pykamu. Jlaxke HE3HAYUTENbHOE 3arpsA3HEHUE BHYTPEHHHX DIJIEMEHTOB
CEHCOpa OTPULIATENIFHO CKA3bIBACTCS HA €ro padoTe.

Ecnu snexktpoaHbiii aHcamOnb NpWIMI K KOJMA4Ky, TO, IIO-
BUJIMMOMY, B HEM BBICOX PAacTBOp 3JieKTpoiuTa. B 3TOM citydae 3aneiite c
MOMOIIBI0 mmpuna 1 — 2 MJI JTUCTHIITUPOBAHHOW BOJBI B 3a30p MEXKIY
KOJIMAYKOM W JJEKTPOAHBIM  aHcamOiem.  Yepes  2-3  wyaca
3aKpUCTANIN30BABILINECS COJIM pacTBOpATCS, U Bbl 0e3 ycunuil gocraHere

AJIEKTPOJIHBIN aHCaMOJIb.

Puc. 3.5. Buemnuii Bug ACpO2 6e3 MeMOpaHHOTO KOJIauKa.

3.3.2. [IpomoiiTe AJIeKTPOIHBIN aHCaMOJIb B TUCTWIMPOBAHHONW BOJE, OCTOPOXKHO yIalIuTe
OCTaTKH BJIard (UIBTPOBAIBHON OyMaroi W mosoxkute ero Ha candetky. [Ipomoiite koimauok
HHCTHHHHpOBaHHOﬁ BO,[[OI>'I U CTPAXHUTC OCTABIIYIOCA B HCM BJIAr'y.

Jliist 3aMeHBpl MEMOpaHHOTO Koumadka 2 B crepuinuzyeMoM cerncope ACpO2-06 (cm. puc.3.6)
CHaJaJia OTKPYTHTE HIDKHHM KopItyc 1, 3aTeM CHUMHUTE MEMOpPaHHBIN KOJIMavoK 2 .

IIpumeuanue. B BepxHeil yacTu MeMOpPaHHOTO KOJMAayKa YCTAHOBJIEHO F€PMETHU3HPYIOIICe
KOJIbIIO, IMO3TOMY HGOGXOI[I/IMO IMPUIIOKUTH H€6OHBH_IOG ycuiue BIOOJb OCH CCHCOpa MJId
Ipeoao0JICHHUA CUJI TPCHUA. Ecan xonmauok (IIPUTIUID» B MECTC YIINIOTHCHHA, TO HOHpO6yI>JIT€
MPOBEPHYTHh €ro BOKPYTr oOch. [IpoMoiTe 3JIeKTpOaHBIM aHcaMmOJb AUCTHILIMPOBAHHON BOJIOH,
OCTOPOKHO YJAJIUTE OCTATKU BIaru (UIbTPOBAIBLHON OyMaroil M TMOJOXKHUTE €ro Ha Cal(eTky.

IIpomotiiTe KOJIavyOK AUCTUILIMPOBAHHOW BOJIOM U CTPAXHUTE OCTABLIYIOCS B HEM BJIAry.

HayuHo-npousBoactBeHHasa mpma «kBUOAHATNTUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAJITU3ATOP KUCITOPOOA AKIMM-1-11



McnonHenmns ACp0O:-06
0603HaveHne AC | d, M| D, MM | L, MM
ACp0:-06-01 25 25 70
ACp0:-06-02 19 25 150
ACp0:-06-03 19 19 200
ACp0:-06-04 22 22 250

1 - HWXHUI KOpMYC

2 - KONNAYoK MeEMOBPaHHbI

3 - KonbLO YNNIOTHUTENbHOE

4 - KONbLO YNIOTHUTENbHOE

5 - pacTBop 3neKkTponuta

6 - aHoA

7 7 - [aTuuK TeMnepaTypbi

8 - KonbLo YNNOTHUTENIbHOE MN/10CKoe

9 - CTeKNsSHHas rmnb3a

10 - kabenb

11 - BTynka

12 - cuctema membpaH

13
3.3.3. C mnomompio ¢raakoHa —
KareJIbHUIIBI 3QJIEUTE B CTapbIi WU HOBBIN
MeMOpaHHBIM KONmadok 1-2 mMi pacTBopa
ANEKTPOJUTa, HE JonauBas 1-2 MM J0
nepBoro OypTHKa Ha KOJMadke (CM. pHC.
3.5u3.6).

IIpumeyanue. PactBop 3ieKTpoJsATa
MpEACTABIsIET  COOOM  TeneoOpa3HBIA
Oydepnsiit pactBop. [Ipu ero 3anuBke Ha
MOBEPXHOCTH MEMOpaHbl WU CTEHKax

KOJIITa4yKa BO3MOXHO oOpa3oBaHue
ny3bIpbKOB BoO3ayxa. Jlis uMX yjaajeHus
CJIerKa MOCTYYHUTE MO KOJMAdyKy cOOKy U
OCTaBbTE €r0 B BEPTUKAIBHOM IIOJIOKEHUU
Ha 5 wmuHyT. OcraBluecs My3bIPbKU

BO3JyXa BCIUIBIBYT Ha IOBEPXHOCTb.
[TocmoTpuTe eme pa3, HET JU B pacTBOpe

AJIEKTPOJIUTA IIy3bIPHKOB BO3yXa.

13 - katoa

14 - ppeHaXkHbIN KaHan

15 - kKopnyc ceHcopa

Puc. 3.6. Buemnuii Bung ACpO2-06

3.3.4 Coopky cencopoB ACpO2-03 — ACpO2-04 npoBoauTe clieayromuM 00pa3om:

1. CnBuHBTE pe3WHOBOE KOJIBIIO Ha OOKOBOM MOBEPXHOCTH MEMOPAHHOIO KOJdMayka Ha 1-2 MM
HUKE APEHAKHOTO OTBEPCTHS (CM. puc. 3.7 u 4.2).

2. BosbMmuTe 37eKTpoAHBIA aHCAaMOJIb U MEIJICHHO BCTaBbTE €r0 B MEMOpaHHBIN KOJMA4Y0K B
BEPTHKAJILHOM TIOJIOKCHUU. I30BITOK pacTBOpa SJEKTPONIMTa JODKEH BBICTYNUTH Uepe3
IpeHaxxHoe oTBepcTe 14 (cm. puc.4.2).

3. 3akpyrture Tailky B MEeMOpaHHBIH KOJIMAYOK A0 yropa. ToprioBas 4acTb SJIEKTPOIHOTO

aHcaMOJIsg OO0JIDKHA HATAHYTH MeM6paHy Ha KOJIIMa4YKE B BUAC 30HTHKA.

HayuHo-npousBoactBeHHasa chmpma «kBUOAHANTUTUYECKUE CUCTEMbI U CEHCOPbI»
AHAJTU3ATOP KUCNOPOOA AKIMM-1-11
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i 4. VYnpamuTe OCTaTKU BJIAard ¢ OOKOBOM MOBEPXHOCTH
KOJIMa4Ka M CJIBHUHBTE PE3MHOBOE KOJIBLIO OOpaTHO Ha '
l JPEHaXXHOE OTBEPCTHE.
T 5. VYCTaHOBUTE CEHCOpP B W3MEPUTEIBHYIO KaMepy i

(cm. puc. 3.8) U 3aKpyTUTE HAaKHJHYIO TaiiKy 10 yIopa

(cm. puc. 3.8 u puc. 3.2)

. Puc. 3.7. Vcranoska ACpO:2 Puc. 3.8. @ukcauus ACpO2

B USMCPUTCIIBHYIO KaMEpy B H3MepHTeHBHOI>'I KaMeEpe

3.3.5. Coopky cencopa ACpO2-06 (cM. puc. 3.6) mpoBOIUTE CIECAYIOMUM 00pa3oM:

1. VYOemnutech B HaIWYUMM TEPMETH3UPYIOMIETO KOJbIlla 8 Ha OOKOBOM MOBEPXHOCTH
ANEKTPOJAHOTO aHCaMOTIsI.

2. Bo03pMUTE METATUYECKHI KOPIYC C JJIEKTPOJHBIM aHCAaMOJIEM W MEIJICHHO BCTAaBhTE B
MeMOpaHHBIN KOJIMAY0K 2 B BEPTUKAIBHOM TOJI0kKeHUH (puc. 3.6). I30bITOK pacTBOpa AJIEKTPOIUTA
JIOJDKEH BBICTYNIUTh Yepe3 NAPEHaXHBIM KaHal 14 Ha OOKOBOW TMOBEPXHOCTH SJIEKTPOIHOTO
aHcamOs.

3. VYnpanure candeTkol BRICTYNHBIINE KAILUIH JIEKTPOIUTA C OOKOBOM MOBEPXHOCTH KOJIAUKA.

4. 3akpyTuTe HWKHUU Kopmyc 1 ceHcopa mo ynopa. TopiioBas 4acTh JIEKTPOIHOTO aHCAMOJIs

AOJIDKHA HATAHYTH CUCTEMY MCM6paH Ha KOJIIMa4yKE B BUJC 30HTA.

3.3.6. Ilocne BKIIIOYEHHMsI aHAIM3aTOpa Ha €ro JUCIUiee cHavyana nosButrcs smbiaema HIIOD

«Anspa BACCEHC», a 3aTeM OH IIepexoIuT B PEKUM H3MEPEHHIA.

HayuHo-npousBoactBeHHasa mpma «kBUOAHATNTUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAJITU3ATOP KUCITOPOOA AKIMM-1-11
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4. YCTPOUCTBO U NPUHIIUII JEVCTBUS AHAJIU3ATOPA

4.1. Onncanue CBOMCTB U KOHCTPYKIMHU U AaHAJIN3aTOpA.

Puc. 4.1. Buemnuii Bua ananuzaropa kuciopoga AKIIM-1-11.

1 — Kopnyc. 2 — I'padmueckuit qucnineit. 3 — KiaBuatypa. 4 — Kpeika kopmyca.
5 — Cronopssiii BUHT. 6 — ['epMOBBO/IBI KaOerneil muTanus, CeHcopa 1 HHTEp(EHCcoB.
7 — MoHTaXHbIE NIETNH. 8 - AMIIEPOMETPUUECKHUN CEHCOP. 9 — MarHuTHbIN CTUITYC.
10 — bonT 1711 MOAKIIIOYEHUS 3a3€MIICHUS

Buewnuii Bux aHaiu3atopa ImpeiacTaBieH Ha puc. 4.1. AnHanuzatop COCTOMT U3
U3MEPUTENILHOTO YCTPONHCTBA U aMIIEPOMETPUUECKOTO ceHcopa. MI3MepuTebHOE YCTPONCTBO UMEET
MPOYHBIN, JUTON MbLICBIArOHENPOHUIIAEMBIA Kopnyc 1 crenmenu 3ammThl [P-66. Ha nuneoi
NaHeIM AaHajlu3aTopa pacrojiokeH rpaduyeckuil Jucriiell 2 W MarHUTOYyBCTBHUTENbHAs
KJIaBuaTypa 3, yImpasiseMas MarHMTHBIM CTHIycoM 9. Jlucruiell M KHONKHM KJIaBHATypbl HMEIOT
MOJICBETKY, YTO OOJIEr4aeT IOJIb30BaHUE aHATW3aTOPOM B 3aTEMHEHHBIX MoMemnieHusx. Kopmyc
aHaJIM3aTOpa UMEET T'epPMETHYHYI0 HABHMHUMBAIOIILYIOCS KpBIIIKY CO CTEKJISSHHBIM OKOIIKOM. Ha
HIDKHEH CTeHKEe KOpIyca pacloJIOKEHbl I'eépMOBBOABI O sl MOAKIIOYEHUs Kabens NMUTaHUs U

UHTEp(EcoB (TOKOBOTO BBIX0JA, «CYXHX KOHTakToB», RS-485). Ha Bepxneil (iubo Ha mpaBoif)

HayuyHo-npoussoacteeHHas pupma «BUOAHAIIMTUYECKUE CUCTEMbI U CEHCOPbI»
AHAJIU3ATOP KUCJITOPOLOA AKIMM-1-11
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CTCHKC PACMOJIOKCH I'CPMOBBO aMIICPOMCTPHICCKOI0 CCHCOpA. I[JI}I KpCIUICHU aHaJin3aTopa Ha

IOUTC UIIN K110 MECTY» NPCAHA3HAYCHBI IBEC MOHTAKHBIC IICTIN 7.

B 3aBucumocTM OT BapuaHTa UCIOJHEHHUS aHalIM3aTopa M 33Jayd  UCCIIEIOBaHUS
aMIIEpOMETPUYECKMIA CEHCOp MOXKET YyCTAHABIMBAaThCS B HM3MEPUTENbHYIO Kamepy WIH
HETNOCPECTBEHHO «II0 MECTY», HalmpuMmep, B OMOpeakTop, ¢pepMeHTep, TpyOOonpoBoa, adpoTEHK U
T.JI.

Wntepdeiic Ilomp3oBaTenss W mporpaMMHOe OOECTeueHHE peau3yloT BBITIOJTHEHUE

cienyomux GyHKIHN 1 peXUMOB PabOTHI aHAIU3aTOpa:

BBIOOp M3MepsieMOW BEIWYUHBI: MAPIUANIBHOTO JABJICHHUS KHCIOpPOJa, MPOLEHTHOTO
COJIepKaHus WIM MAacCOBOW KOHIIEHTPALUY;

- BbIOOp YIOOHOH nJs omeparopa €JUHMIBI U3MEPEHMsI ¢ BO3MOXKHOCTBIO MOCIEAYIOLIUX
MIEPEX0J0B B APYTUE €IUHMIIBL;

- TpPagyupOBKy aHalIM3aToOpa IO I[OBEPOYHBIM Ta30BbIM CMECSIM, aBTOMATHUYECKYIO
TPaJyUpOBKY 110 aTMOC(HEPHOMY BO3/1yXy HACBIIICHHOMY IapaMH BOJIBI,

- obecrnieueHue M3MEPEHUH B HEBOJHBIX CpElax: COKH, MHUBO, KYJbTYpalbHbIE >KUIKOCTH,
OpPraHUYECKUE KUIKOCTH U T.I1.;

- HACTPOWKY CTaHAApTHOTO TOKOBOro Bhixoaa (05, 0-20, 4-20 MA) Ha TpeOyemblii Tuana3oH
M3MEPEHUs C BO3SMOXKHOCTHIO aBTOMATHYECKOTO U3MEHEHHsI MacIITada IIKaibl CaMOIKCIa B
Cly4dae TPEBBIIICHUS BEPXHETO MpeAeia H3MEPEHHUs C OJHOBPEMEHHOW aBapUITHOMN
CHTHaJIM3aIlieH;

- YCTaHOBKY BEPXHEr0 W HHUKHErO MpeaesoB cpabaThIBaHHS CUTHAJIM3AIMH C Tepenavei
YIPAaBISAIOUX CUTHAJIOB C IOMOIIBIO «CYXUX KOHTaKTOB);

- BO3MOYKHOCTb BHECEHHS KOPpPEKIMM B TIOKa3aHUs aHajlu3aropa B 3aBUCUMOCTU OT
0apoOMeTpUYECKOT0 JaBJICHUS U COJIEHOCTH;

- mepeaady uH(OpPMAIMKU Ha KOHTpoOJuIep uiu nepcoHansHbii kommnbiorep (I1K) ¢ momortrsio
uudposoro kanana RS-485;

- NPOTOKOJIMPOBAHME MMOKAa3aHUM aHAIM3aTOPa BO BHYTPEHHIOIO SHEPTOHE3aBUCUMYIO IIaMSITh,
BO3MOXHOCTh TI€peJayu 3alpOTOKOIMPOBAaHHBIX JaHHBIX Ha [IK wiom Ha nucmieit
aHaJIM3aTopa B TAOJIMYHOM BUJIE;

- 3aluch TMOKa3aHWH aHalIM3aTopa MO KOMAaHIE C KJIABHATYphl B DJIEKTPOHHBIM OJOKHOT C
BO3MOKHOCTBIO MX nepenaun Ha [IK u BeIBoa Ha qucIuieil aHainus3aTopa;

Kaxnapiii w3 BapuantoB wucnonHeHus ananuzatopa AKIIM-1-11 opuentupoBaH Ha
KOHKpETHBIE 00JIaCTU MPUMEHEHUS U KOHKPETHBIE 33[]a4l aHATUTUYECKOTO KOHTPOJISI KHCIOPOa U

KOMIUIEKTYETCSl  CIIELUAIIbHO pa3padOTaHHBIM — aMIIEPOMETPHYECKUM CEeHCopoM (cMm. 1.2.).

HayuHo-npousBoactBeHHasa mpma «kBUOAHATNTUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAJITU3ATOP KUCITOPOOA AKIMM-1-11
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bnarogaps yHuBepcasibHocTH aHanmuzaropa AKIIM-1-11 kaxzaplii CcEHCOp COBMECTHM C

U3MEPUTENBHBIM YCTPOHCTBOM aHAIM3aTOPA.

4.2. Onucanue cBOMCTB H KOHCTPYKIMHU aMIIEPOMETPHYECKHX CEHCOPOB.
AMIIEpOMETPUYECKUE CEHCOphI, Hcnoib3yeMble B aHanu3atope AKIIM-1-11, sBusrorcs
CeHCopaMH NapliuaibHOro nasiaeHus kuciaopoaa (ACpO:2) 1 MOTYyT NPUMEHATHCS IS aHAIN3a Kak
ra3o00pa3HbIX, TaK M JKUAKUX cpel. Takue ceHCopsl 00JaNaloT BBICOKOW CEIEKTHBHOCTBHIO K
KHCJIOPO/ly M HE IOJBEPKEHbI BJIMSHUIO JAPYTHX 3JIEKTPOXMMUYECKH AKTUBHBIX Ta30B, HOHOB,
OMOJIOTHYECKUX MOJIEKYJ] M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CHCTEM, MPUCYTCTBYIOIUX B

ananusupyemoit cpene. [Ipororunom ACpO:2 siBistiercs snextpoa Knapka. OOO «HII® «Anbda

1 - raiika
10

| | W 2 - KOJMa4Y0K MeMOpaHHBIH

3 - KOJBIIO YHOJIOTHUTECIBHOC

4 - KOJBbIO YINIOTHUTEIIBHOC

5 - pacTBOp DJIEKTPOIUTA
6 - anong Ag/AgCl

7 - AaTYHUK TEMIIEpaTypbl

3 8 - MeMOpana 3aImuTHas

9 - cTeKJIsIHHAs TUJIb3a

W 4 10 - xabenp

11- TpyOka TepMoycaaHas HIu

YIJIOTHUTEIbHBIM KOJIIAa4d0K
12 - MmemOpaHa razomnpoHuiiaemMas

13 - xaton

A A

14 - oTBepcTHE ApEeHAXKHOE

X1

15 - mpope3ss B Kopnyce

==

Puc. 4.2. Buemnnii Bung ACp02-03 u ACp0O2-04.

HayuHo-npousBoacTBeHHasa compma «kBUOAHANTUTUYECKUE CUCTEMbI U CEHCOPbI»
AHAJTU3ATOP KUCNOPOOA AKIMM-1-11
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BACCEHC» Brimyckaer mectb Mogudukamuidi ACpO2, KOHCTPYKLIHMH KOTOPBIX pa3paboTaHbl ¢

y4eToM ocoOeHHOcTel M cleuu(UKH MPOBEICHUS HM3MEPEHUH B pa3IMYHbIX O00JACTIX MpH
pelIeHNH Pa3HOOOpa3HBIX 3a/lady aHAJIUTHYECKOrOo KOHTposd Kucioponaa. KoHCTpyKTHBHBIE
napaMeTpsl U MaTepHalIbl 3JIEMEHTOB Ka)KIOr0 BapuaHTa MCIIOJIHEHHS CEHCOpa ONTHUMH3UPOBAHBL,
yro oOecneumno aHanuzatopam kucnopona AKIIM-1-11 jy4mme MeTpoiorMueckue u
9KCIUTYyaTallMOHHBIE  XAapaKTEPUCTHKU [0 CPaBHEHHIO C M3BECTHBIMHM 3apyOeXHBIMU H
oteuecTBeHHbIMH aHajoramMu. ACpO: 005amaroT OuyeHb HHU3KUM MOTPEOJIEHHEM KHUCIOopoaa W3
aHaJIM3UpyeMoi cpenbl. braromapss 3ToMy CBOWCTBY 0OecTeuMBacTCs «HEpa3pyIIAIOIINANA
KOHTPOJIb» aHAJIU3UPYEMOM JKUIKOCTH M JIOCTUIaeTCsl BBICOKAs HANEKHOCTb M JOCTOBEPHOCTH
pe3ynpTaToB u3MepeHui. CeHCOpbl 3TOr0 THIA TPAAyUPYIOTCS TO aTMoc(epHOMYy BO3AYXY,
JOJITOBEYHBI, MIPOCThl U HEJOPOTH B 3KCIulyaTauuu. Takue ceHcopbl B koMmiuiekte AKIIM-1-11
MOTYT HCIOJIB30BaThCS JUId AaHAIW3a KHUCIOPOAA B TIas3aX, B IPECHBIX M COJICHBIX BOJax.
Awmnepomerpuueckue ceHcopsl ACpO:2 B xommuiekre AKIIM-1-11 mMoryt Takke HCIOJIB30BaTHCA
JUIL  WU3MEPEHHH MacCcOBOW KOHLEHTPALIMM  KHUCIOPOAAa B  KYyJbTYpajbHBIX  KMIKOCTSX
OMOTEXHOJIOIMYECKUX POU3BOICTB, TMBE, BUHE, MOJIOKE, COKaX U Jp. JKUJKOCTSIX.

Konctpyknusg ACpO»-01 sBnsiercsi 0a30BOM MOJENbIO aMIIEPOMETPHUUECKHX CEHCOPOB

napuuaibHOro aasneHus kuciaopoaa. Baemnwuii Bug ACpO2-01 nokasan Ha puc. 4. 2.

ACpO2-01 mpencrapnseT coO0i AMEKTPOIUTHIECKYIO SUEHKY, 00pa30BaHHYIO JIEKTPOIHON
CHUCTEMOM - KaToioM 13 1 xJopcepeOpstHbIM aHOAOM 6, MOTPYKEHHBIMU B PACTBOP JICKTPOIHUTA 5.
DIJIEKTPOXMUMHUYECKAsl sIYCKAa PACIOJIOKEHA B KOpHyce 2 W OTAEIEHAa OT aHAJIU3HPYEeMOM Cpenabl
ra3onpoHuIlaeMor MeMmOpanoit 12. DnekTpoaHas CcHUCTeMa 3aKpeIuieHa B CTEKISHHOM
UAJTUHIAPUYECKON Thiab3e 9 Tak, 4To KaToJ 13 pacmoyiokeH BIOJb €€ OCH M KOHTaKTUPYET C
pacTBOPOM D3JIEKTPOJIHUTA 5 CO CTOPOHBI TOPIIOBOM YaCTW THIB3BI 9, a XyopcepeOpsiHbIi aHOI 6
pacroyiokeH Ha OOKOBOM MOBEPXHOCTH THIB3bI 9. ["azonmpoHnitaemas memOpana 12 3akperieHa Ha
TOpPILOBOM YacTh Kkopmyca 2. ['epmeTH3ariuisi SJEKTPOIUTUYECKON SYEHKU OCYIIECTBISETCS C
MOMOIIIBIO YIUTIOTHUTEIHHOTO KoJbIla 3 U raiiku 1. Ha 60K0BO# MOBEPXHOCTH KOpIyca 2 MMeeTcs
JIpeHakHoe oTBepcTue 14 s ymaneHus n30bITKa pacTBOpa JIEKTpoauTa 5. JlaTuyuk TemrepaTypbl
7 BHasiH B TOPLOBYIO 4YacTh CTEKJISSHHOW TWIb3bl 9. PacnonokeHue matdyvka TeMIeparypel 7 U
karona 13 B HEMOCPEACTBEHHON OJM30CTH OT aHATU3UPYEMOM KHUAKOCTH 00ECIeUnBaIOT BBICOKYIO
TOYHOCTb M SKCIPECCHOCTh U3MepeHuid. Takoe pacnoyioxKeHHe JaTYMKa TEMIEePaTypbl 7 MO3BOJISIET
WCKITIOYUTH OIIMOKH MPH TPAAyHPOBKE CEHCOPA MO aTMOC(HEpPHOMY BO3AYXY, BO3HUKAIOIINE M3-32
«OXJIAXICHUSA» MeMOpaHbl BCIEACTBHE WCIApPEHHs] BJIard C ee MoBepXHOCTH. (CX0ACTBO
MOCTOSIHHBIX BPEMEHH OTBETa aMIEPOMETPUYECKOTO CEHCOpa Ha W3MEHEHHsI KOHIICHTPAIUH
KHCJIOpOJIa M TeMIEepaTypbl aHAIU3UPYEMOM >KHAKOCTH TO3BOJSET CHU3UTh JUHAMUYECKYIO

MOrpCIHOCTb I/I3M€p€HI/II\/JI H 00eCIIeUnTh BBICOKYIO TOYHOCTH TCPMOKOMIICHCAIIH.
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Koncrpykuma ~ ACpO2-03  ommmuaercst ot mogenu  ACpO2-01  moBblIeHHOM

YYBCTBUTCJIIBHOCTBIO U MPECACIIEHO HHU3KOM BEIMUYMHOM OCTATOYHOI'O TOKA.

Koncrpykims ACpO2-04 otnuuaercs oT mogenu ACpO2-03 HanuyueM IOMOITHUTEIbHOU

3alUTHOM MeMOpanbl 8 (cM. puc. 4.2), pacmojOXEHHOM Ha BHEUIHEH MOBEPXHOCTU
ra3ornpoHuaeMoit MeMOopans! 12. Hannune memOpansl 8 obecriednBaeT JOMOTHUTEIBHYIO CTEICHb
3alUThl AIEKTPOJHON CUCTEMBI U T'a30MIPOHULIAEMON MeMOpaHbl 12 OT MOBpeXIeHUl, BHI3BAHHBIX
MepenajamMu JaBJICHUN B aHAJU3UPYEMOM KUIKOCTH U HAJIMYUEM B HEH TBEPABIX dacThil. Kpome
TOTO, Oarofapsi 3alUTHONH MeMOpaHe 8, CHI)KaeTCs 3aBUCUMOCTh MTOKa3aHUH OT CKOPOCTH MOTOKa
aHaAJTU3UPYEMOH JKUIKOCTH.

bnarogaps stum cBoiictBam ACpO2-03 u ACpO:2-04 Hanum MWUPOKOE NPUMEHEHHE B
TEIUIOPHEPTeTUKE M MPOMBILUIEHHOCTH IPH ONPEJCIECHUU CIEAOBBIX KOJIMYECTB KHUCIOpOJa B
AKHUJIKOCTSIX, HAlIpUMep, IIPU aBTOMAaTHYECKOM XUMKOHTPOJIE NPOLIECCOB BOJAONOAroTOoBKM Ha TOLI,
I'POC, ADC u remnocersax. s pemenns 3tux 3agad ACpO2-03 u ACpO2-04 ycranaBiuBaroTcs B
NPOTOYHbIC M3MEPUTENIbHBIE KaMepbl, CHAOXKEHHbIE BCTPOCHHBIM OOpaTHBIM KJIAllaHoOM (CM. pHC.
3.2). BrICOKHE METPOJIOTHYECKHE XapaKTEPUCTHKH, CBOMCTBEHHBIE ATHM CEHCOPaM, OOECIICUMIIN
«HEpa3pyIIAIOLIIMI» KOHTPOJIb aHAIN3UPYEMOH MTPOOBI, UTO MO3BOJMIO OTKA3aThCs OT MEPEIUBHBIX
YCTPONCTB M CTAOMIM3aTOPOB Pacxoja, TPAAULMOHHO NMPHUMEHSEMBIX B aHAJIOIMYHBIX MpHOOpax
3apy0OeKHOTO M OTEYECTBEHHOTO MPOU3BOACTBA. [Ipyroii BaxxHOI 0coOeHHOCThIO ceHCOpoB ACpO2-
03 u ACpO2-04, BbirogHo oriuuaromeil aHanuzatop AKIIM-1-11T oT u3BECTHBIX aHAJIOTOB,
ABIISIETCSA HE3aBUCUMOCTh TIOKA3aHUHM OT MPUCYTCTBUS B aHAIN3UPYEMON KHUIKOCTH PACTBOPEHHOTO
MOJIEKYJISIPHOTO BojaopoAa (mpoaykra kopposuu). B anammzatope AKIIM-1-11T Bnepsbie
peanu30BaHbl YHUKAJIbHbIE METOAMKHM pacueTa M alrOpUTMbl BHECEHMsS] TEPMOKOMIIEHCALUH,
YUUTHIBAIOUINE SIBJICHUS JIBOMHOM COpOLMM  KHCIOpPOAa, HEOaBHO OOHApY)KCHHbIE B
MHUKPOTPaMMOBOM 00JIaCTH KOHIICHTPAIIHH.

Monudukarms cencopa ACp0O2-06 ornruaetcs ot 6azoBoii Moaenu ACpO2-01 Tem, uto ero

KOHCTPYKILIMSI BBIIIOJHEHA W3 MaTepHajoB BbLAEpKHUBatonux temnepatypy 143 °C u u30biTouHOE
naBnenue 3 arMm. bmaromaps stomy koHcTpykius ACp0:-06, mokazanHas Ha puc. 3.6,
BBIICP’)KMBACT HEOTPAHUYECHHOE KOJMYECTBO LUKJIOB CTEPHWIM3ALMHA OCTPBIM MAPOM. DJIEKTPOIHAsS
CHUCTEMA CEHCOopa, cocToslias M3 aHoxa 6, karona 13 M pacTBOpa 3JIEKTPOJIUTA, pa3MELIcHA B
KOJIMAayKe 2 U3 MJIacCTMACChl, YCTOMUMBOM K BBICOKMM TeMIlepaTypaM U AaBiieHusM. Ha ToproBoit
MOBEPXHOCTU KoJauka 2 3aKkperjieHa cuctemMa MeMmOpaH 12, BblIep)kuBarolas mepenajbl
JIaBJICHMsI, BO3HUKAIOIIME B IIPOLECCE CTEPUIM3ALUU CEHCOpa OCcTpbIM mapoM. C 3Toi Lenbro Ha
OOKOBOW MOBEPXHOCTH MEMOPAHHOrO KoOJIMauyka 2 TaKKe PAcHoJ0XKEeH KOMIIEHCATOp JaBJICHHUS.
brnarogapst pe3uHOBBIM KosibliaM 3, 4, U 8§ o0ecneunBaeTCs repMeTU3aus dIEKTPOTHON CUCTEMBI

CeHcopa MpU HAaBMHYMBAHUM HUKHETo Koprmyca 1 Ha xopmyc ceHcopa 15. Ha xopmyce 15 cencopa
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3aKpCIVICH Pas3beM JId TOAKIIOYCHUA Ka0ens 10, COCAUHAIOMICTO CCHCOp € HU3MCPUTCIbHBIM

ycrpoiictBoM AKIIM-1-11. Cencopst ACpO2-06 BbilyckaloTCsl B HECKOJBKHX BapHUaHTaX
UCIOJHEHUs,  OTIMYAIIUXCAd  rabapUTHBIMM M TPUCOCAMHUTEIBHBIMU  pa3MepaMH.
VYuauduuupoBanusie pasmepbl ACpO2-06 MO3BONSIOT  HCHOJNB30BATh 3TU  CEHCOPHI IS
AQHAJTUTUYECKOTO KOHTPOJSL KHCIOpOoJa B OHOJOTMYECKHX JKHUIKOCTAX B (epMeHTepax u
OropeakTopax OTEUECTBEHHOT0 U 3apy0exHoro nmpousoacTsa. O003HaUEHNS U YHUPUIIMPOBAHHbBIE
pa3Mmepbl BapuaHTOB ucnoiaHeHus: ceHcopoB ACpO2-06 mpu 3akaze M B JOKyMEHTAIUU JPYTOTo

W3/IeNWs IPUBEICHBI B TabuUIIe Ha puc. 3.6.

4.3. Onucanue KOHCTPYKIIMU U3MEPHUTEJIbHBIX Kamep.

HsmepurenpHple KaMepsl Jurst aHaams3a B notoke razos (MKIII) u B

notoke xkuakocteit (MKITK) mokazansr Ha puc. 3.2, puc. 3.7 u puc. 3.8

g Konctpykuus HUKIDK otnuuaercs ot HWKIII wamuumem oOpaTHOTO

KJIallaHa, PacloioKEHHOTO B HUKHEH YacTH M3MEPHUTEIbHON KaMephl (CM. pHC.

43).
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Puc. 4.3. O6parssiii kinanan B UKITK '
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OOpatTHbIf KJamaH YCTaHABIMBAeTCS Ha HIKHUN
LITYLEP, KOTOPBIM 3aKpyuyHMBAE€TCI B H3MEPUTEIbHYIO /

Kamepy (cm. puc. 4.4). : 1
Puc. 4.4. YcTaHoBka 00paTHOTO KJ1anaHa Ha MITYLep ‘ |

B naHHBIX KOHCTPYKUMSX AJIeKTpoaHas cucteMa AC repMeTusupyeTcsl C HOMOIIbIO KOJbLIa
4 (cm. puc. 4.2), yCTaHOBJIEHHOTO Ha OOKOBOW MOBEPXHOCTH MEeMOpaHHOro koimauka 2. Ilpu
3aKpy4YuBaHUM raiiku (cMm. puc. 3.8) pe3suHoBoe Konblo 4 (cM. puc. 4.2) mepeKkphIBaeT IPEHAKHOE
orBepctue 14 B xopnyce AC. [l KperieHus U3MEPUTEIbHBIX KaMep Ha IUTE WM «I10 MECTY»
MIPEyCMOTPEH CIIEUANbHBIN JIepKaTeNb, BXOAAIMIMNA B KOMIUIEKT ocTaBku. [IprcoequHuTenbHbIE
HITyIepa pacCYMTaHbl Ha moABoasmue Tpyoku u3 [IBX ¢ BHyTpeHHUM auamerpom 6 mMm. Ha nuHNm
BXOJIa MOXKET yCTaHaBIMBAThCS (GUIIbTP, 3amuinaonii AC oT TBEpIbIX YaCTHUL] IPUCYTCTBYIOLINX

B aHAJIM3UPYEMOH KUIKOCTH HIIU Tase.
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4.4. Ilpunuoun padéoThbl aHAJIU3ATOPA.

PabGora ananm3zaTopa OCHOBaHa Ha TOJIApU3AIMU KaToaa HampstkeHueM — 0.6 B oTHocutenbHO
BCIIOMOTaTeNIbHOTO 3JIEKTPOAa M MU3MEPEHUU TOKA AETNOJspU3allii, BO3HUKAIOLIETO B pPe3ysbTare
muddy3un KHCIOpoa U3 UCCIeAyeMOl Cpe/ibl, U MOCIEAYIOMEeN IMeKTPOXUMUYECKOM peakIuu ero

BOCCTAaHOBJICHHA, HpOTeKaIOH_IGI\/JI 10 CXEMC

02 + 2H20 + 4e~=40H~

Curhansl AC M [aTyumka TeMIEpaTypbl YCHIMBAIOTCS B IPEJBAPUTEIBHOM YCHUIIHUTENE U
oungposeiBatoTcs. Ilocae pacueToB U BHECEHUS] aBTOMAaTUYECKONH KOPPEKIMU Ha TeMIEpaTypHYIO
3aBUCHUMOCTh KO3 PUIIMEHTa MPOHUIIAEMOCTH Ta30MPOHMUIIAEMON MeMOpaHbl M TeMIIepaTypHYIO
3aBHCUMOCTh KO3((uImeHTa pacTBOPUMOCTH KHUCIIOpOJa B BOJIE, PE3yJIbTAaT OTOOpakaeTcsl Ha
JMCIIIee aHAJIM3aTopa B BEIOPAHHOW onepaTtopoM eauHuue udmMepeHus. OTHOBPEMEHHO pe3yJIbTaT
U3MEPEHUS] MOXET BBIBOJAUTHCS B aHANIOTOBOM (hopme uepe3 TokoBbIi Beixoa 0 — 5, 0 —20 wnu 4 —20
MA, a Taxoke yepe3 uudpoBoit kaHan RS-485. Pe3ynbTaThl H3MEpeHU MOTYT TaKXe 3alHMChIBaTbCS
BO BHYTPEHHIOIO HHEPrOHE3aBUCHUMYIO MaMSTh B PEXKHUMax MPOTOKOJUPOBAHUS M 3JIEKTPOHHOIO

OJIOKHOTA.

5. OBIIIUE CBEJIEHMUSI.

5.1. O6mue cBeneHust 00 U3MepsieMbIX BeJTHYNHAX M eJHHULIAX H3MEPEeHU.
Pe3ynpTaToM aHAMTUTHYECKOTO KOHTPOIS KUCIOPOJa B Ta3aX MPUHATO CYUTATh €r0 MaplHalibHOEe
nasnenue (pO2) win koHueHTpauuio (cOz). [lon mapuuanbHbIM JaBJIECHUEM KHUCIOPOJA B Ta30BOM
CMeCH MMOHUMAIOT Ty YacTh OOIIETo JaBJICHHUS, U3MEPSIEMYIO OOBIYHO B MM.PT.CT. Wi Klla, koTopas
MPUXOJIUTCS HA MOJIEKYJIbl kKuciopoaa. [lapuuansHoe naBieHHE KUCIOPOAa B BO3AyXE 3aBUCUT OT
Oapometpudeckoro aasneHusi (B) u maBneHus BOASHBIX MapoB, T.e. OT BIAKHOCTH Bo3ayxa. Jlms
U3MEPEHUs] KOHIEHTpAIlMKd KHUCIOpOJa B Ta3ax OOBIYHO HCHOJB3YIOT BEIMYHHY «IPOIEHTHOE
COJIepKAHNUE KUCIIOPOJIay, a B KAYECTBE SAWHUIIBI H3MEPEHHS - 00beMHBIE MPOLEHTHI (00. %) mn
ppmv.

Pe3ynpTaToM aHaIMTHYECKOTO KOHTPOJS KUCIOPOJAa B KUAKOCTAX MPHHITO CYUTATH €T0
napuuaibHOe JaBlIeHHE WIM KOHIeHTpauuio. llapruanbHoe aaBieHHE KHUCIOPOAA B KHIKOCTU
pPaBHO MapUUaTbHOMY JABJICHUIO KHCIOPOAA B Ta30BOH (a3e, C KOTOPOH KUIKOCTh HAXOAMTCS B
COCTOSTHUM TMHAMUYECKOro paBHOBecud. [ M3MepeHHsi KOHUEHTPAlUU KUCIOPOoJa B KUIKOCTSIX
OOBIYHO HCIONIB3YIOT BEIMUMHY MACCOBOM KOHIIGHTPAIMH KUCIOPO/Ia, BHIPAKEHHYIO B MI/JI, MKI/II
wim ppmw. B nannom Bune wusmepenuit AKIIM-1-11 BHOCUT [BOHHYIO TeMIIEpATypHYIO
KOMITCHCAIINIO, YYUTHIBAIONIYIO Kak AU y3nOHHBIE CBOMCTBA Ta30POHHUIIAEMON MEMOpaHbI, TaK U

TEMIEPATYPHYIO 3aBUCUMOCTh KO3(pPUIIMEeHTa paCTBOPUMOCTH KUCIOPOa B BOJE.
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YacTo npu IPOBEACHUM HU3MEPEHUM B KUAKOCTIX PE3YJbTATHI U3MEPEHUN BBIPAXKAIOT B

MIPOLIEHTAX HACBIIIEHUS ATON KUJIKOCTU KuciaopoaoM Bozayxa (% Hac.). [Ipu saTom umeercs B BUy,
YTO MAaKCMMAaJIbHO BO3MO’KHOE€ HachlmieHue coctaBisgeT 100%. B naHHOM pexume aHamu3aTop
BHOCHUT TEMIIEPATYPHYIO KOMIIEHCAIIMIO HA CBOMCTBA ra30MPOHUIIAEMO MeMOpaHbI.

bnaronaps peann3oBaHHBIM B aHAJIM3aTOpE ajJrOpUTMaM BBHIOOpa M Tepecuera eIMHUI
n3MepeHuil, Bel MokeTe OCyILIECTBIIATh MEPEXO] M3 OAHOM €AMHULIBI U3MEPEHUs B JIpyryro 0e3
MeperpaayupoBKU. AHAIHM3aTOP CaAMOCTOSATEIBHO OMPEAETUT HEOOXOAMMOCTh BHECCHHS TeX WIIU
UHBIX TEPMOKOMIIEHCAIUH, BBIIIOJHUT BCE HEOOXOAMMBIE IEPECUEThl, CBSI3aHHBIE C M3MEHEHHEM
U3MEpSAEMON BEJIIMYMHBI, €AUHULIBI U3MEPEHUS U NTapaMeTpoB IpaayupoBku. [Ipu aToM HacTpolika
UHTEpPEICOB aBTOMATUYECKHM HW3MEHHUTCS B COOTBETCTBMM C BbIOpaHHOM Bamu enununen
HU3MEpEeHusl.

Anamuzatop AKIIM-1-11 MokeT Takke NPUMEHSThCA Uil HM3MEPEHUH MacCOBOU
KOHLEHTPAaLlUU KUCJIOpPOJa B JKUAKUX Cpelax, B KOTOPBIX TEMIIEpaTypHbIE 3aBUCUMOCTH
KO3 (PHUIHUEHTOB PAaCTBOPUMOCTU KHCJIOPOAA €Ie HEeIOCTaTOYHO TOYHO yCTaHOBIEHBI. K Takum
KHUJKOCTAM OTHOCSTCSI KyJbTypaJIbHbIE JKHJIKOCTH OHMOTEXHOJOTMYECKMX MPOU3BOJACTB, IHBO,
BHUHO, MOJIOKO COKH, HOTYpPTbl, OPraHUYECKUE KUAKOCTH, HEPTENPOIYKTHI U T.1I.

Jlns mpoBeaeHUsT U3MepeHul B Takux cpenax B aHanuzarope AKIIM-1-11 mpenycmortpen
CIelpeKUM, CBSI3aHHBIA C BBEACHHUEM TaOJMYHOIO 3HAYEHUS PACTBOPUMOCTH KHCIOpOAA B
KOHKPETHOW JKUJKOCTH IpU TemmepaType usmepenus. Msmepenus cO2 B JaHHOM pexuMe OyIyT
IIPOBOAMTBCS C MEHBIIEH TOYHOCTBIO IO CPAaBHEHHIO C H3MEPEHUSIMH B BOJAE BCIEACTBHE
OTCYTCTBUSL  JIOCTOBEPHBIX CBEJICHMH O TeMIepaTypHbIX 3aBUCHUMOCTIX K03(duuueHToB
pPacTBOPUMOCTH KHCJIOPOJA B 3TUX KHUAKOCTAX. B 1JaHHOM pexume KOMIIEHCHUPYETCS TOJBKO
TEMIIepaTypHasi 3aBHCUMOCTh MPOHHUIIAEMOCTH MeMOpaHbl 1O Kuciuopony. Ilostomy mpum
3HAYUTENIBHBIX OTKJIIOHEHHMSX TEMIIEPaTypbl aHAIU3UPYEMOW Cpelbl OT 3HAYEHUS TEMIIEPaTyphl,
HCIOJIb30BAHHOTO TNPH BBEACHUU 3HAUYECHUS PACTBOPUMOCTH, OyAeT BO3HUKATh JONOJIHHUTENIbHAs

MIOIPELIHOCTh U3MEPEHUN.

5.2. O0uue cBeieHUs1 0 TPagyMpPOBKe aHAJIM3ATOPA.

Curnan ACpO:2 sBnsiercss nuHEHHONW (GyHKIUEH MaplUalbHOTO [aBJICHHS KHCIOPOJA.
[ToaTomMy [u1s1 TpaZiyMpOBKM aHaIM3aTOpa HYXKHO MMETh BCEro JBE TOYKHU: ATAJIOHHYIO HYJIEBYIO
Touky (Hampumep, “Hoib-pacTBOp”, YMCTHIN a30T, aprOH U JAP.) U TOUYKY, ONMPEACIIEMYIO CPEIOH C
W3BECTHBIM MApIUAIbHBIM JIaBJICHHUEM KHCIOpOJa, HampuMmep, aTMoc(epHbIM BO3AYXOM WIH
noBepouHoit razoBoil cmeckio (I1I'C). [ToHsATHO, YTO OT TOYHOCTU TPAAYHUPOBKH 3aBUCUT TOUYHOCTD
u3Mepenuit. Tak, HapuMep, MPH U3MEPEHHIX B 00JACTH HU3KHUX 3HadeHUH pO2 TOUHOCThH aHAIIN32

B OOJbILIEH CTENEHU 3aBUCUT OT TOYHOCTU TPajyUpOBKH HYJIEBOM TOUKHM, U HA0OOPOT, TOUHOCTH
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u3MepeHuii B obmactu Oonpmmx pO2 B OONbLICH CTENEHH 3aBUCUT OT TOYHOCTH T'PaTyHPOBKU

aHaJM3aTopa 1o BO3AYXY.
['MaBHBIMH OTIUYUTEIBHBIMA OCOOCHHOCTSIMH CEHCOPOB, HCTOIB3yeMbIX B cocTaBe AKIIM-
1-11, gBASIOTCS MpeNeNbHO HU3KOE 3HAYEHHE OCTATOYHOTO TOKa CEHCOpa, €ro CTaOMIBLHOCTH BO
BpEMEHH H  O0ECIeUeHHE «HEpa3pyIIAloIIero» KOHTPOJS — aHaJU3UPYEeMOW  KHUIKOCTH.
XapaKTepUCTUKH CEHCOPOB TMO3BOJISIOT OTKA3aThCsl OT HEOOXOIUMOCTH TPATyHPOBKH HYJIEBOM
TOYKHU B IMPOLECCCE IKCILTyaTalluu WU OIrPpaHUYUTHLCA IMPOBCACHUCM IlaHHOfI mnmpoucaypel TOJIBKO IIpH
3aBOJICKUX PETYJIMPOBKAX U MPH MOBEPKaX.
s TpagyupOBKH «BEPXHEW» TOUKHU MPHU IKCILTyaTallMd aHAIM3aTOpa PEeau30BaHbI CIEIyIOIIHe
BHUABI TPagyHUpPOBOK:
o aBTOMAaTHUYECKas TPaAyHupoBKa Mo aTMoc(hepHOMY BO3AYXY,

. rpajyupoBKa 1o noBepo4Hoii razosoit cmecu (I1I°C).

ABTOrpagyupoBKa 1o armocepHoMy BO3AYXY.

[Ipu rpagyupoBke o atMochepHOMY BO3IYXY BO3AYX JEJIal0T HACHIIIEHHBIM apaMU BOJIbI
BO M30€KaHUE HEOMPEIEICHHOCTH B OMPEICICHUN YPOBHS BIAXXHOCTU. PeXUM TpagyupOBKH MO
atMoc(epHOMY BO3IyXy, MPH KOTOPOM aBTOMATUYECKH YUYUTBHIBACTCS 3aBHUCHMOCTH JaBIICHUS
HACBIIICHHBIX BOASHBIX ITAPOB OT TEMIIEPATyphl, HA3BaH PEKUMOM aBTOTPATYHUPOBKH.
[Ipu mpoBeneHWH aBTOMATUYECKOW TpagyHMpOBKH MO aTMOC(HEpPHOMY BO3AyXy B aHaIU3aTOpe
YUUTBHIBAIOTCS PE3yNbTAaThl U3MEPEHHUS TEMIEPAaTypbl MEMOPAHbI ¢ MOMOIIBIO BCTpoeHHOTro B AC
JaTYMKa TeMIiepaTypbl. biaarogapst komneHcaluy TeMIepaTypHOR 3aBUCUMOCTH €€ IPOHUIIAEMOCTH
rpaJlydpoBKa M W3MEPEHHE BEIWYMHBI MAPIHAIBHOTO MABJICHUS WM TPOIEHTHOTO COJSp KaHUS
KHCIIOPOJia MOTYT MPOBOAUTHCs Tipu Temmeparypax oT 0 mo 50 °C. Ilpu m3MepeHun KHCIOpoa B
KUAKOCTAX B EJUHHUIIAX MAacCOBOM KOHIIEHTPALlMM KOMIICHCHPYETCS TaKXKe TeMIepaTypHas
3aBUCUMOCTH Kod((uIMeHTa pacTBOPUMOCTH KHUCIOpoAa B Boje. [losTomy m3MepeHuss MaccoBOMA
KOHIIGHTPAIlMK KUCJIOPOJa B BOJIE TAKKE MOTYT MPOBOAMUTHCS TpHU Temrepatypax ot 0 mo 50 °C.
Anroputmbl AKTIM-1-11 mo3BOJMAT MPOBOAWTH TPATYHPOBKY B JIFOOOW BBIOPAHHON €IMHHIIE
U3MEpEeHHs, a 3aTeM MepeXOoAWTh B JOOYI0 APYTryl0 €IUHHUIYY H3MepeHuss 0e3 MOBTOPHOU
TpagyHpOBKUA. AHAINU3ATOP CAMOCTOSTENLHO OMPEISIUT HEOOXOAMMOCTh BHECCHHUS TEX WM HHBIX
TEPMOKOMIICHCAIIUM, BBIMOJIHUT BCE HEOOXOJMMBIE IMEPECUYEThl, CBSI3aHHBIE C M3MEHEHHEM Kak

HSMCpHeMOfI BCJIMYHHBI, TaK 1 €AUHULIBI U3MCPCHUA.
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53 Oo01mme cBeleHUs 0 BBEIeHUN KOPPEKIUM Pe3yJbTATOB H3MePeHUil.

5.3.1. Koppekuusi Ha u3MeHeHHe 0aPOMETPHYECKOro JaBJICHHUS.

N3mepsiemblie BenuunHbl «lIporieHTHOE coaepkaHue Kuciaopoja B razax» (00. %), ppmv u
«IIpouieHT HaChILIEHUs KMIKOCTH KHUCIOpoaoM Bosayxa» (% Hac.) He 3aBUCAT OT
O6apoMeTpudeckoro namieHus. [103ToMy npu M3MEpeHUH JaHHBIX BEJIMYMH C MOMOIIBIO CEHCopa
MaplLUaIbHOTO JaBJIEHUS HEOOXOJUMO CIEAMTHh 3a M3MEHEHUSIMU OOHIero 0apoMeTpU4EcKOro
nasienus (B) ¢ nenbro uckmroueHus ero BausHusA. Ecnu 6apomerpuueckoe JaBieHHUE OTINYAETCS
6onee yem 10 MM.PT.CT. OT JaBJIEHHs, UMEBIIIETO MECTO BO BpeMs IOCJIECAHEH TpaayUpOBKH, TO
HE0O0XOMMO BBECTH HOBOE€ 3HaueHHe. JJi1 3TOro B peXHMMe YCTAaHOBKH YCJIOBUH H3MEpEHUs
HE0O0XO/IMMO BBECTH TEKyllee 3HaueHue OapomeTpuueckoro naamieHus. [Ipu stom He TpeOyercs
MIPOBOANTH aBTOTPAAYUPOBKY CHOBa. Te ke JeHCTBHUS MNPEANPUHUMAIOT [ H3MEPEHHUS
COJIepKaHUsl KHUCIOpOoJa IpPU IMOBBIECHHBIX JABJICHUAX, HallpuMep, B Oapokamepax M cocynax,
paboTaroUMX IpU U30BITOYHOM JaBJICHUHU.

IIpn mnpoBeneHMM U3MEPEHMM IApLUAIBLHOTO [ABJICHMS KUCIOPOAA  WIM MacCOBOU
KOHLEHTPALUU KUCIOPO/Aa B KHUAKOCTSAX, BBOAUTH KOPPEKIHUIO Ha U3MEHEHHE OAPOMETPUUECKOTrO
JIABJICHUS B IPOMEXKYTKAaX MEKIY I'palyUpOBKaMH HE CJEIyeT, TaK KaK MapLualbHOE JaBJIEeHUE, Ha
KOTOpOE pearupyeT CeHCop, OT 00IIero 6apoMeTpUIECKOro 1aBJIeHUs HE 3aBUCHUT.

5.3.2. Koppekuusi Ha COJIEHOCTb.

W3BecTHO, 4TO € yBEIMUYEHUEM COJIEHOCTU MAaccoBas KOHLEHTpalLUs KUCIOPOAa B BOAHBIX
pacTBopax yMmeHblmaercs BeaeacTBue dddexra Ceuenona. [ToaTomy npu mpoBeneHUH W3MEpPEHUN
MaccOBOM KOHIEHTpalMU KHUCIOPOAa (€AMHUIBI M3MEPEHHUs MI/J, MKI/JI, ppmw) B BoJax ¢
coJepkaHueM cojeil Oosee 1 1/1 HEOOXOIMMO BBOJHUTH KOPPEKLHMIO Ha cojieHOcTh. Cremyer
MIOMHHTb, YTO PA3JIUYHBIE COJIM MO-Pa3HOMY «BBICATMBAIOTY» KHCI0poA. OOBIYHO KOPPEKLHIO Ha
COJIEHOCTh BBOJST 10 MOKA3aHUAM KOHIYKTOMeTpa B nepecuere Ha NaCl.

5.3.3. Koppekuuss cHCTeMaTH4YeCKOil NOTrPelIHOCTH W3MepeHHii: Ko3(pduIueHT

«XKuakoctb-I'az».
[Ipu ananmuze xunkocredt ansg ACpO2 XapakTepHbl CHCTEMAaTUYECKUE MOIPEUIHOCTU HU3MEPEHHMH.
[Ipupona momoOHBIX OmMOOK CBsizaHa ¢ HeuaeadbHOCThI0O ACpO2. OTH OMMUOKHA MPOSIBISIOTCS B
pasnune nokazaHuii ACpO: B ra3oBoil (ase M KMIKOCTH, HAXOJIIEHCS C HEH B COCTOSHHUM
JMHAMUYECKOTO paBHOBECHs. DTa OMIMOKA IMOJydynsia Ha3BaHHWE KOA(PQPHUIMEHT <CKUAKOCTH-Ta3.
Jiis Hanbosee coBepiieHHBIX KOHCTPYKIUH ACpO2 KO3 OUIIUEHT «KHIKOCTh-Ta3» COCTABIISIET OT
2 1o 6 % (t.e. mokazanus ACpO:2 B xuakoctu MeHble nokazanuii ACpO:z B ra3oBoit ¢aze Ha 2-
6%). dns ACpO2-01 u ACpO2-06 koddUIIMEHT «KHUIKOCTh-Ta3» He mpesblimaer 2,5 %. s
ACp0O2-03 u ACp0O2-04 BenmunmHa KOXPPHUIMEHTA <«OKHIKOCTb-Ta3» HE IPEBBIIIAET

COOTBETCTBEHHO 5 m 3,5 % mpu pacxone aHaIM3UPyeMou >kuakoctu Oojnee vem 0.5 yi/gac. B
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anasmzarope AKIIM-1-11 peanu3zoBaH anropuTM BHECEHUS KOMIEHCAlMM CHCTEMAaTH4ECKOU

MOTPEIIHOCTH <CGKUAKOCTh-Ta3». MeToauKa M3MEpPeHHs M MpOoIelypa BHECEHUS KOPPEKIMH STOU
ommOku orucana B [Ipunoxxennn 2 [lacmopra.

5.3.4. BausiHue CKOPOCTH MOTOKA AaHAJIU3HUPYeMOM KUIKOCTH.

Curnan ACpO2 3aBUCHUT OT CKOPOCTH IOTOKAa aHAIM3UPYEMOW >KHUIKOCTH B OKPECTHOCTH
ra3onpoHUIaeMoil MeMOpansl. [IJiT MUHUMHU3AUU BIUSHUS CKOPOCTH MOTOKA HA U3MEPUTEIIbHBIN
curHan napamerpbl ACpO:2 oNTHUMHM3UpPOBaHBI U BHIOpAHBI HCXOJS M3 YCIOBHUS OOECHeueHus
«HEpa3pyIIaAIIero KOHTpOJs»  aHanmm3upyemon skuakoctn. B ACpO2-0lm ACpO2-06
UCTIONB3YIOTCS MUKPOKATObI, TIOATOMY BJIMSHHUE CKOPOCTH MOTOKa Ha curHaid AC He3HAUYUTEIbHO
Onarogapsi MaJIOMy MOTPEOJICHUIO KUCIOpOoJa caMuM ceHcopoM. [l obecniedueHus M3MEpeHHid B
MHUKPOTPaMMOBOM 00JacTH KOHLIEHTPAIM HEOOXOANMO MPUMEHSATh KaTOABI OOJBIIETO AHaMeTpa.
[Toatomy B ACpO2-03 u ACpO2-04 ucnions3yrorca katonsl auamerpoM 10 1 mm. Ilpu ckopocTsix
notoka Oomee 1 J/yac 3aBHCHUMOCTh CHTHala JaHHBIX CEHCOPOB OT CKOPOCTH TIOTOKa
HEe3HAuuTeNbHA M He TpeOyeT MpHUMEHEHHsS CIEUUAIbHBIX MEPEIUBHBIX YCTPOWCTB U
crabmim3aropoB pacxoza. LlemecooOpa3HOCTh MPUMEHEHHS ITHUX YCTPOWCTB ONpaBIaHa TOJIBKO
npu pacxogax MeHee | J/gyac. ABTOMAaTHYECKYIO K€ KOPPEKIHMIO OLIMOOK H3MEpPEHus,
OOyCIIOBJICHHBIX MAalbIMH pAacXOAaMH, MOXXHO OOecmedyuTh MyTeM 3afaHus KodpQuireHTa
«KuakocTe-raz», npeaBapUTEIbHO U3MEPEHHOTO MPH JaHHOM pacxoae. MeToauka omnpeaeneHus

NOTMIPaBOYHOTO Kod(urmenta « X Kunkocts-ras3y» onucana B [Ipunoxennn 2 [lacropra.

6. YKASAHUE MEP BE3OITACHOCTHU U PEKOMEHJIALINU 110
IKCIIVIYATALIUU AHAJIU3ATOPA.
6.1. Okcmnyaranusi aHanu3atopa 0e3 O3HAKOMJIEHUS C HACTOSAILIUMM PYKOBOACTBOM HeE
PEKOMEHTyeTCH.
6.2. TexHuyeckoe O0OCTy)XMBAaHHE aHalIM3aTopa ¥ PEMOHTHBIE PAOOTHl  JOJKHEI
IMPOBOAUTLCA IMPU OTKIIFOYCHHOM IMAUTAHHUU.
6.3. Ilepen BKIIOUCHHEM aHAIM3ATOPA B CETh CIEAYET MPOBEPUTH MPABUIBHOCTh YCTAHOBKH
IPETOXPAaHUTEINS, COXPAHHOCTD U30JISIIUHU CETEBOTO HIHYpa U BIJIKH MOJKIIOUCHUS K CETH.
6.4. IIpu sKCIUTyaTallMy aHATU3aTopa 3arpeniaeTcs:
- TPOU3BOJIUTH COCTUHEHUE U Pa3beJUHEHNE Kabenel mpy BKIIOUEHHOM B CETh aHAIM3aTOPE;
- 3aMbIKaTh KOHTAKTbhl TOKOBOI'O BBIXOJa H HHq)pOBBIX KaHaJIOB IIPpHU BKJIIOYCHHOM B CCTb
aHAJIN3aTOPE;
- paboTtaTh MpU HEUCIIPABHOM aHAJIHM3aTOPE;
[Ipu oOHapyXeHMH HEHUCHPABHOCTH HEOOXOAMMO BBIKIIOYUTH aAHAIU3aTOP U BbHI3BATh

crienManucTa (aapec U KOHTakTHbIE TenedoHsl Ha 1 cTp. PD).
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6.5. He nomyckaercs:

- NPUMEHSATH IIHYP U COEIUHUTEIbHBIE KaOeIH ¢ MOBPEXKACHHON U30JIsLUEH;
- NPUMEHSTh HECTaHJAPTHBIE MPEAOXPAHUTEIH.

6.6. IIpu paboTe ¢ amMmepOMETPUUYECKHUM CEHCOPOM CIEeAyeT COOM0JaTh OCTOPOKHOCTD,
o0eperas CTEKISHHYIO TWIb3y OT yAapoB. IIpu JIMTENTPHOM XpaHEHUH aMIEpOMETPUYECKOTO
ceHcopa B HepaboueMm coctosiHuu (O6onee 6 Mec.) HEOOXOAUMO CIUTH PACTBOP IJICKTPOJIHUTA,
MPOMBITH KOPIYC CEHCOpa IWCTHWUIMPOBAHHOM BOJAOW M HAAETh €ro Ha aMIIEpOMETPUYECKUN
ceHcop. IIpu ycraHOoBKe aMIEpOMETPUYECKOTO CEHCOpa B M3MEPUTEIbHYIO Kamepy HeoO0XOAMMO
MIPOBEPUTH HAIUYUE TEPMETH3UPYIOLIETO KOJblla 4 W YIIIOTHUTENBHOTO Kojimauka 11 (cMm. pwuc.
4.2).

6.7. IIpu pabore m MeKperIaMeHTHOM oOciyxuBannu AC He JOIMyCKaeTCs MPUKIIAIbIBATh
Mexanndyeckue ycwnus K kademo AC. Ilpu pabore unu gnurenbHoM xpaneHun AC ¢ pacTBOpom
anekTponuta (Oonee 1 roma) MOryT BO3HHUKHYTh TPYAHOCTH ¢ pa3dopkoil AC u3-3a BBICHIXaHUS
pacTBOpa 3JEKTPOIUTA U KpUcTaJIM3auu coseil B kopnyce AC. B aTom ciiyuae oTkpyTute raiky 1
(cm. puc. 4.2) 1 ¢ TOMOIIBIO IIMPHUIIA 3aieiTe 1 MJI TUCTUIUTMPOBAHHON BOJBI B BEPXHIOIO YaCTh
kopmyca 2. Yepe3 2 — 6 yacoB aMIEpOMETPUYECKUN CEHCOP MOKHO JIOCTaTh M3 KOpIlyca, HE
MIPUKJIAIbIBast OCOOBIX yCHIIUH.

6.8. Bo m30exxaHue 3arps3HEHUS AJIEKTPOAHON CHCTEMBI HE JOIyCKAaeTCs MPHUKACAThCS

pyKaMu K MOBEPXHOCTH 3JIEKTPOIOB.

TPEBOBAHMUSA BE3OITACHOCTH

6.9. AHanu3aTopsl COOTBETCTBYIOT 00IMM TpeboBanusMm OezonacHoctu 'OCT 12.2.007.0-
75,TOCT 31610.0-2014.

6.10. CremeHp 3amMTBl OT MPHUKOCHOBEHUS K TOKOBEIYIIUM YacTsM OOOJOYKH
HU3MEPUTENIBHOTO YCTPOKCTBA aHAJIU3aTOPOB COOTBETCTBYET I[P 66, ceHcopoB aHanuzaTopoB — [P68
o ['OCT 14254-2015.

6.11. AnanuzaTopsl COOTBETCTBYIOT Kiaccy | mo cmocoOy 3ammThl OT HOpaskeHUs
anektpudeckum TokoMm o I'OCT 12.2.007.0-75.

6.12. M3mMeputenpbHOE YCTPOWCTBO aHAIU3aTOPOB OOOPYIOBAaHO PE3bOOBBIMU AJIEMEHTAMHU
3a3eMJICHUS AUaMEeTpoM 6 MM. DJIEeMEHT 3a3eMJICHHS BBINIOJHEH U3 MeTajla CTOMKOro K KOppo3uu
II0 OTHOLIEHHIO K OKpY’KaloIEH cpele M HE MMEET NOBEPXHOCTHOW okpacku. He nmomyckaercs
HCIIOJIb30BaHUE ISl 3a3€MJICHUS] OOJTOB, BUHTOB, LIMHWIEK, SIBISIOMINECS KPETEKHBIMU JIETAISIMU
U3JeNUsl WIM €ro COCTaBHBIX dYacTed. BOKpyr 3a3emisioliero 3j1eMeHTa HUMEETCS KOHTAKTHas
Iomazaka 0e3 HOBepXHOCTHON OKPAaCKU 1MaMeTpoM He MeHee 12 MM.

6.13. Bozne mecTa mpuCOEIMHEHUs 3a3€MIIIOLIETO MPOBOAHMKA MMEETCSI HE CTHpacMblid

IIPU dKCIUTyaTalnu 3HaK 3a3emieHus. Pasmepsl 3Haka cootBeTcTBy0T ['OCT 21230-75.
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6.14. 3HaueHre COMPOTUBIICHUS MEXK]Y 3a3€MJISIOIIMM 3JIEMEHTOM (MECTOM 3a3€MIICHHS) U

KQKJIOM TOCTYNHON NPUKOCHOBEHUIO METAJUIMYECKONM HETOKOBEAYIIEH 4YacThIO H3JENNs, KOTOpas
MOXET 0Ka3aThCs MO HanpskeHueM, He npesbimaet 0,1 Om.

6.15. YcTpoicTBO M AKCILTyaTalusl aHaJIUu3aTopoB cOOTBETCTBYIOT «IIpaBuiiam ycrpoiicTBa
AIIEKTPOYCTAaHOBOK», «[IpaBuiiaM TeXHWYECKOH SKCIUTyaTalluu JEKTPOYCTAHOBOK MOTpEOUTENEi,
«[IpaBumamM TeXHHKH O€30MACHOCTH TMPHU JKCIUTyaTalldl AJIEKTPOYCTAaHOBOK». AHAIN3aTOPHI
IpeIHa3HaYeHb! AJIs HKCIUTYaTallii BO B3PbIBOOIIACHBIX 30HAX, B KOTOPBIX MOTYT 00pa30BbIBATHCS
B3PBIBOOTNIACHBIE CMECH Ta30B M mapoB ¢ Bo3ayxom (kateropuu IIA, 1IB, IIC rpynmer T1...T6) mo

I'OCT 31610.1.1-2012/IEC 60079-1-1:2002.

OBECIIEYEHMUME B3PBIBOZAHIUIIIEHHOCTHU TP MOHTAXKE

6.16. MoHTax aHaJIM3aTOPOB JOJKEH TIPOM3BOJUTHCSI C COONIIOACHHEM TpeOOBaHUMN
neiictByromux «IIpaBun yctpoiictBa anexTpoyctanoBok» (ITYD rin. 7.3), «IIpaBui TexHHUYeCKOH
OKCIUTyaTallil  3JEKTpOoycTaHOBOK motpedutenem» (IITO3II), T'OCT IEC 60079-14-2013
«ONEeKTPOYCTaHOBKHU BO B3PBIBOONACHBIX 30HAX», HACTOSIIETO PYKOBOJCTBA 110 KCIUTyaTal|H.

6.17. Ilepenq MOHTaXOM aHAIM3aTOp AOKEH OBITH OCMOTpeH. [Ipm 3TOM HEOOXO0IUMO
o0paTUTh BHUMaHUE Ha:

- MAPKUPOBKY B3pPBIBO3AIIUTHI U TPEAYNIPEAUTENbHBIC HAITUCH;

- OTCYTCTBHUE TTOBPEXKICHUM 000JI0UKH N3MEPUTEIHLHOTO YCTPOIMCTBA U CEHCOPA;

- HAJIMYUE BCEX KPEMEKHBIX AIEMEHTOB (00JITOB, TacK, Maibd u T.1.);

- HAJIUYUE U COCTOSHHE CPEICTB YIUIOTHEHMs (A7si kabenss U 00ONOYKH U3MEPUTEIHLHOTO
YCTpOICTBa);

- HAJIMYME 3a3€MJTAIOIIUX YCTPOUCTB.

6.18. IIpu MoHTaxke aHanMM3aTOpa HEOOXOAMMO IMPOBEPHUTH COCTOSHUE B3PHIBO3ANTUTHBIX
MOBEPXHOCTEH AeTanel, moaBepraeMbIx pazdoopke (MeXaHHUYeCKUE MOBPEKACHUS HE TOMYCKAIOTCS),
py HEOOXOTUMOCTH BO30OHOBHUTH HAa HUX aHTHKOPPO3UOHHYIO CMa3Ky.

6.19. Bce kpemnexHble 3JI€MEHTHI JIOJKHBI OBITh 3aTSIHYThl, ChbEMHBIE IETATU JOJIKHBI
IpUJIEraTh K KOPIycy 000J0YKH MIOTHO, HACKOJIBKO MO3BOJIIET KOHCTPYKLMS aHAIU3aTOPAa.

6.20. [letanu ¢ pe3b0OBBIM KpEIUIEHHEM JOJIKHBI ObITh 3aBUHYEHBI Ha BCIO JUTMHY PE3bObI U
3aCTONOpPEHbl. MOHTaX aHanM3aTropa JOJDKEH OCYIIECTBIATHCS KaleneM Kpyriaod ¢opmbsl ¢
3al0JIHEHUEM MeXAy kKwiamu. [IpumeHneHue kaOenell ¢ TOJMUATUIICHOBOW HW30JSLMEH W B
MOJIUATUIIEHOBOW 000ouke He npomyckaercs. Jluamerp kaGens [OJMKEH COOTBETCTBOBATH
MapKUPOBKE YIJIOTHUTEIBHOTO KOJBIA. YIUIOTHEHHE Kalels MOJKHO OBITh BBIMIOJHEHO CaMbIM

THIAaTCIbHBIM 06p3.30M, TaK KakK OT 3TOI0 3aBUCUT B3PBIBOHCTIPOHUIIACMOCTDb KaOeJIbHOTO BBOJA.

HayuHo-npousBoacTBeHHasa compma «kBUOAHANTUTUYECKUE CUCTEMbI U CEHCOPbI»
AHAJTU3ATOP KUCNOPOOA AKIMM-1-11



28
6.21. CHuMaromuecs: Ipu MOHTaXe KPBIIIKK U APYTUE ACTAIH JOJIKHBI OBITh YCTAaHOBJICHBI

Ha cBoMX Mecrtax. [Ipw 3TOM OOpaTHTh BHMMaHHE Ha 3aTSHKKY DJIEMEHTOB KPETICHHS KPBIIIKA
000JI0UKH U3MEPUTETHLHOTO YCTPONCTBA M PErUCTpallii aHAJIM3aTopa U KaOelIbHOTr0 BBOJIA, a TAKXKE
COEIMHUTENLHOTO Ka0elss N3MEPUTENLHOTO YCTPOHCTBA M CEHCOPA.

6.22. U3meputenbHoe yctpoiicTBo aHanu3aTopoB AKIIM-1-11 nomxHO OBITH 3a3€MJIEHO C
MTOMOLIBIO0 HAPYKHOTO 3a3€MIISIOILErO 3aKMMa, KOTOPBIN JOKEH ObITh BBITIOJHEH B COOTBETCTBUU
¢ 'OCT 21130. IIpu srom HeoOxomumo pykoBoacTBoBatbes I1YD u umHctpykuumeit BCH 332-
74/MMCC. Mecto mnpuCOSAMHEHUS 3a3eMIBIIONIETO TPOBOJHUKA JTOJDKHO OBITh TIIATEIBHO
3aUUIICHO U MPEAOXPAHEHO OT KOPPO3HUH MTyTeM HaHECEHUS! KOHCUCTEHTHOW CMa3KHu.

6.23. Tlo OxkOHYaHMM MOHTaXXa JOJDKHO OBITH NMPOBEPEHO COMPOTUBIICHUE 3a3EMIISIOLIETO
YCTPOMCTBA, KOTOPOE JOJIKHO OBITH He Ooiree 0,1 Om.

6.24. CHEMaroIMecs Ipu MOHTaXXE KPBIIIKK W APYTHE IETaTN JOJDKHBI OBITh yCTaHOBJICHBI
Ha cBoux MecTax. [Ipu 3TOM 0OpaTUTh BHMMaHUE Ha 3aTSDKKY SJEMEHTOB KPETJICHUS KPBIIIKH
00O0JIOYKM M3MEpPUTEIBHOIO YCTpOMCTBAa aHaidM3aropa M KaOelbHOTO BBOJAA, a TaKXke

COEIMHUTENILHOTO Ka0esisi N3MEPUTEIbHOTO YCTPOHCTBA M CEHCOPA.

OBECINHEYEHMUE B3PbIBO3AIIUIIIEHHOCTH ITPU DKCIIVIYATALIUN

6.25. IlpuemMka aHaTU3aTOPOB B OJKCIUIyaTAIMIO IOCIE WX MOHTaXka, OpPraHM3aIUs HX
IKCILTyaTallid, BBITIOJHEHUEC MEPONPHITHA O TEXHUKE OE30MAaCHOCTH JOJDKHBI MPOBOIUTHCS B
noiaHoM cootBeTcTBUM ¢ [[OCT P MOK 60079-20-1-2011 «B3peiBoonacusie cpeasl. Yacts 20-1.
XapakTepUCTUKU BEIIEeCTB IS KiIaccUpUKaluu raza U mapa. MeToapl HCTBITAaHUM U JaHHBIE,
ri1.3.4 IITOOII. Dxcrmyartalys aHaJIM3aTOPOB JOJKHA OCYIIECTBIATHCS TAKUM 00pa3oM, 4TOOBI
coONrogaMcy, Bce TpeOOBaHWS W TapaMmeTphl, YKa3aHHbIE B Tompazaenax «OOecnedeHne
B3pbIBO3AIIMIIEHHOCTH» U «ObecredeHre B3pbIBO3AIMILIEHHOCTH TPU MOHTAKE.

6.26. Ilpu skcmmyatanuy aHaaIU3aTOPOB HEOOXOIUMO TIIATENBHO CIEAUTH 33 COCTOSHHUEM
CpEeICTB, 00eCMEeYNBAIONINX B3PHIBO3AIIUIIIEHHOCTD; MOJBEPraTh aHAIM3aTOPBI €KEMECIYHOMY U
MEPUOINYECKOMY OCMOTpaM.

6.27. Ilpu exxeMecI4HOM OCMOTPE aHAIIU3aTOPOB IIPOBEPUTH:

- ILIETIOCTHOCTh O0OJIOYEK H3MEPUTENIBHOTO YCTPOWCTBAa M CeHcopa (OTCYTCTBHME Ha HHX
BMSITHH, TPEUIUH U JPYTHX TOBPEKICHUN );

- HaJTM9HUe MAapPKUPOBKH B3PBIBO3AIIHUTHI M MPEAYIIPEIUTEIIBHBIX HAHCECH;

- HaJIM4YKe KPETeKHBIX JeTaliell U CTOMOPHBIX YCTPOMCTB (KPETeKHbIE U CTONOPHBIE eTalln
JIOJKHBI OBITH 3aTSHYTHI);

- COCTOSTHUE 3a3eMIISIFOIIUX YCTPOUCTB (OONTHI 3a3eMJISIONIETO YCTPOMCTBA JOKHBI OBITH

3aTAHYTBI, 1 HA HUX HC OOJIKHO OBLITH p)KaBLII/IHI)I).
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6.28. Bo Bpems mpopMIaKTHUECKUX OCMOTPOB aHAIHM3ATOPOB JIOJKHBI BBITIONHSTHCS BCE

paboThl B 00bEME €KEMECSIUYHOTO OCMOTpPA U, KPOME TOT'0, IPOBEPSIOTCSL:

- HaJIe)KHOCTh YIUIOTHEHHUS KabelbHOro BBOJA. IIpoBepKy HMpOM3BOIAT NPU OTKIIOUEHHOM
anektponutanuu. [Ipu mpoBepke kabenab HE JOKEH BBIAEPTUBATHCS U MPOBOPAYMBATHCS B y3II€
YIUIOTHEHMS],

- KayecTBO B3pBIBO3AILMIICHHBIX IIOBEPXHOCTEH JeTanell 000J0YKH H3MEPUTEIHHOIO
yCTpOiiCcTBa, MOJABEpraeMbeix paszbopke. MexaHnueckue TOBPEXKIEHUS  B3PbIBO3ALIUTHBIX
MIOBEPXHOCTEH HE J0IyCKAIOTCH;

- TapaMeTPhI B3PBIBO3AIUTEI B COOTBETCTBUH C YEPTEKOM B3PBIBO3ALIMUTHI aHAIN3aTOpoB. C
nomomsio Habopa mrynoB 'OCT 882-75 mpousBoauTCs NMpoBEpKa IIMPUHBI ILIENEH TIUIOCKHX
B3PBIBOHETIPOHULIAEMBIX COEJUHEHHH OOO0JIOUKH H3MEpPUTENBHOIO YCTPOMCTBA aHalu3aTropa IO
BceMy nepumetpy. Illupuna meneil He NOKHA IPEBBIIATh 3HAYEHUH, yKa3aHHBIX HAa UYEPTEXeE
CPEICTB  B3pBIBO3AIUUTHl  aHanM3aTOpoB. OTCTyIUIEHHWS HE JOMYCKAKOTCA. OKCILTyaTanus
aHAJM3aTOPOB C MOBPEKICHHBIMH JICTAIAMHU, 00ECTIEYMBAIOIIUMHE B3PHIBO3AIIUTY, KaTETOPUUYECKU
3anpenaeTcs.

6.29. PeMOHT aHanu3aTopoB JOJDKEH Mpou3BoAuThbes B cooTBercTBUUM ¢ [[OCT P MOK
60079-20-1-2011 BspeiBoonacHsie cpenbl. Yacte 20-1. XapakTepuUCTHUKH BELIECTB IS

KJaccu(uKauy ra3a u napa. Merosl UCIBITAHUN U JaHHbIe U 171.3.4 TTTOIII.

7. HOAI'OTOBKA K PABOTE

BHUMAHMUE! Ilocne TpaHCHIOPTUPOBAaHUS B YCIOBHUAX OTPHULATENbHBIX TEMIEPATYP
aHAJM3aTOPHI B TPAHCIIOPTHOM Tape JOJKHBI OBITH BBIAEP)KAaHBI TP HOPMAJIBHBIX YCIOBHSAX HE
mMeHee 4 wacoB. IIpu TpaHCIIOPTHPOBKE B  YCIOBUAX OTPULATENIBHBIX  TEMIEPATyp
aMIIEpOMETPUUYECKUE CEHCOPBl HE 3allOJIHAKOTCA PAacTBOPOM DJIIEKTPOIMTA, O YEM JENaeTcs
COOTBETCTBYIOIIIAs 3alHCh HA CTP. 2 HACTOALIET0 PyKOBOJCTBA. B aTOM ciyuae Bam HeoOxoaumo

BBITIOJIHUTH ONepanuu 1. 3.3.

7.1. O0mme TpeOOBAHMS K YCTAHOBKE aHAJIM3ATOPOB KUCJI0POAA.

Ananmuszatopsl AKIIM-1-11 moryT yctaHaBnuBaThbes B 1a00paTOPHBIX WU IPOMBIIIIEHHBIX
YCIOBUSX “TO MeCTy’ WJIM Ha 1muTe. B 3aBUCMMOCTH OT BapuaHTa MCIIOJHEHHUS aHajau3aTopa
aMIIepOMETPUYECKUI CEHCOpP MOYKET YCTaHaBIMBATbCA B H3MEPHUTENbHYIO Kamepy, (epmentep,
OHMOpeaKTop, a3POTEHK WIIM HEMOCPEICTBEHHO B aHAIM3UPYEMYIO cpely. B BapuaHTax MCHOTHEHHUS
ananuzaropoB AKIIM-1-11, npegycMarpuBaromux MocTaBKy U3MEpPUTEIbLHON KaMephl, pAaCCTOSHUE

Ha KOTOpPO€ OHa MOXXET OBITh yJalieHa OT aHajau3aTopa ompeaensercs amuHou kabens AC.
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MBMCpI/ITeJIBHaH KaMcpa J0JIKHA OBITE 3aKpPCIUVICHA B ACPIKATCIIC, BXOAAIICM B KOMIUICKT IMOCTABKU

B BEPTUKAIHHOM OJIOKEHUH.

[Ipy mnpoBenaeHWH HENPEPBHIBHBIX HM3MEPEHUNH KOHIEHTpPALlMU KUCIOpOoJa B TMOTOKE
KHUJKOCTEH MU Ta30B, PEKOMEHIyEeTCsl Ha JUHHUHM BXOJa aHAJIM3UPyeMOl MpoObl YCTaHOBHTH
perynsaTop pacxoaa (Apoccenb) W XOJIOAMIBHHMK. Perynstop pacxoma nobKeH oOecreyrBaTh
peryImpoBaHKe pacxoja aHAIM3UPYEeMOW NpoObI yepe3 u3MepuTeNbHyo kamepy AC B auanazoHe
ot 0,1 1o 50 si/gac. XonoAUIBHHUK JODKEH 00eCneunBaTh OXJIKIACHNE aHAIM3UPYEMOW TIPOOBI 10
temriepatypel 0 — 50°C. C 1enpio YMEHBIICHHS BpPEMEHH TPAHCIIOPTHOTO 3ama3[bIBaHUS M
3¢ dekToB “mojcoca Bo3ayxa”’ PEKOMEHIyEeTCS aHaJIM3aTOp YCTaHABJIMBATh B HETOCPEICTBEHHOM
6mu3ocTi 0T TPoOO0OTOOPHOM Touku. Jlsi mMoABOAA aHAIM3UPYEMOW MPOOBI K H3MEPUTETHHON
kamepe AC nomyckaeTcsi HWCIONb30BaHWE TPYOKHM U3 HepxkaBewliew cramu. s ymobctBa
COCMMHECHUS TPYOKHM W3 HEPKABEIOMEH CTaldi C W3MEPUTEIBLHON KaMepoW JIOMmyCKaeTcs
HCIOJNIb30BaTh KOPOTKUil oTpe3ok ( He Oonee 0.5 m) TpyOku u3 [IBX ¢ BHYTpeHHUM AHaMETPOM He
MeHee 4 MM U TOJIIMHOM CTEHKU He MeHee | mm. He nomyckaercst mpu MpoBeIeHUN HENPEPBIBHBIX
M3MEpEHUll KHCIopo/Ja B MUKPOTPaMMOBOM 00JIaCTM KOHLIEHTPALIMK MCIIOJIb30BaHUE TPYOOK U3
CUJIMKOHOBOW pe3uHbl. CIuB aHAIM3UpyeMoW MpoObl TOJDKEH ObITh CBOOOMHBIM. JImst 3TOTO

AOITYCKACeTCsA NCITIOJIb30BAHUC TPY6KI/I C BHYTPCHHUM JUAMETPOM HEC MCHEC 4 MM.

7.2. YcTaHOBKA H3MEPHUTEJIBbHOI0 ycTpoiicTBa aHaau3aropa AKIIM-1-11

Ha 3anmneii crenke ananmmsaropa (Puc.7.1.) pacronoxeHbl 1Be MOHTaXHBICE TETIH 9 ¢
orBepcTusiMu quametpom 10 mm. Kpennenue 6okca mpoM3BOAST Yepe3 OTBEPCTHUS B MOHTAKHBIX
METJISIX ¢ TIOMOIIBIO BUHTOB WA AFOOETBHBIX COSAMHEHUN. 3a3eMIISIONINI MTPOBOJ MOAKIIOYAIOT K
6onTy 7. YCTaHOBOYHBIE pa3Mephl ISl KPEITUICHHUS aHAIM3aTOpa MPUBEIEHBI Ha puc.7.2.

Jlig 1ocTyna B OTCEK HEOOXOAWMO OTKPYTUTh CTONOPHBIA BHUHT 8 M BBIKPYTUTBH KPBIIIKY
kopmyca 1. lanee cormacHo Puc.7.3. OTKpyTHTb BUHTBI 2 KpeIUICHUS MEpelHel MaHeTu U CHAThH
nepeAHio naHenb 1. B HmkHeM oTceke (puc.7.4.) pacnosioxeHbl pazbeM ais noaxiatoueHus AC,
KJIIEMMHUKH 2, 3, 4, IpeloXpaHUTenu S U oTcek aiisa Oarapeiiku. Eciu nutanue ananuzaropa Oyaer
oCyIecTBIAThCS OT ceTH 36B 50 ', HE0OX0IMMO YCTaHOBUTH MPEAOXPAHUTEND 5 B COOTBETCTBUU
¢ MapkupoBKoi. [Ipu BeIycke ¢ MPOU3BOJCTBA MPEAOXPAHUTENb YCTAHABIMBACTCS B MOJIOKECHHE,
COOTBETCTBYIOIIIEE MUTAHUIO aHanu3aTopa oT cetu 220B 50I'm. [{ns BBoga kabens muTaroIen cetu
220/36 B (Puc.7.1) ucnoms3yercsi repMoBBoa 5. Jlyis BBoma kabeneit TOKOBOTO BBIXOJA, CYXHUX
KOHTaKkTOB U uHTepdeiica RS- 485 ucnonb3yercs repmoBBoa 6. [IpomyiieHHbIe Yepe3 OTBEPCTHS B
TrepMOBBO/IaX Kalenu TMOACOSAUHSIOT K COOTBETCTBYIOLIUM KieMMHHUKaM (puc.7.4.). s
o0OecrieueHnss TEePMETUYHOCTH BBOJA KaOenW MOJDKHBI MMETh KPYTJoe CEYCHHE C HapyKHBIM

TMaMETPOM H30JSIHH OT 2.5 10 8 MM. J[71si cTaHIapTHBIX TOKOBBIX BEIXOAOB 0/4 - 20 MA wim 0 - 5
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MA cyMMa CONPOTUBJICHUN PETUCTPUPYIOMIETO NMPHUOOpAa U OMHUECKOTO CONPOTHBIICHUS Kabels He

noipkHa mipeBbimath 700 Om unu 2,5 kOM COOTBETCTBEHHO.

Puc.7.1. BHemnuii Bug ananuzaropa.

1. Kppimka. 2. I'paduueckuit nucruteii. 3. CeHcopHast knaBuatypa. 4. ['epmoBBOa Kabens
ceHncopa. 5. I'epmoBBon kabens cerum 220 / 36 B. 6. 'epmoBBOA Kabeneil TOKOBOTO BBIXOJA,
KOHTaKTOB penie u uHTepdeiica RS485. 7. bont ans monkmtoueHus 3azemiieHus. 8. CTOMOPHBIN
BHUHT. 9. MOHTa)XHBIEC MIETIIH.
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Puc.7.3. CasTue nepeaHeil maHenu.
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ot

Puc.7.4. PactionoxeHue 3IIEMEHTOB B OTCEKE.
1. Cucremnas tmara. 2. KnemmH#K KOHTakTOB pene. 3. Knemmuuku uarepdeiica RS-485 u

TOKOBOTO BhIxoma. 4. Kitemmuuk moakirouenus cetu 220 /36 B. 5. TIpegoxpaHuTensb.

7.3. YcTaHOBKA U3MEPUTEJIbHOH KaMephbl.

N3meputenbHas kamepa ycTaHaBiauBaercs B mocraBisieMoM Bmecte ¢ MK nepxarene,
KpEIJICHUE KOTOPOI0 OCYLIECTBISAETCS ¢ MOMOIIBI0 OJHOIO BUHTA U ABYX WITH(TOB. [l TOTO B
MecTe KpeIUIeHHsl JiepKaTeisi HeoOXOIUMO MOJArOTOBUTh OJHO pe3bboBoe oTBepcTHe M4 M 1Ba
oTBepcTUsl MO MWTU(TH AuaMeTpoM 2 MM corjacHo puc.7.5. Ilpu cBepiieHHMM OTBEpPCTHIH
JUaMETPOM 2 MM BBl MOXKET€ MpPEIyCMOTPETh BO3MOXHOCThb ycTaHOoBkM MK B BepTukasbHOM
IIOJIO’KEHUU WX IOJ OCTPBIM YIJIOM K FOPU30HTY. 3aKpENUTE AEprKaTeib ¢ MOMOIIBI0 BUHTA M4,
npeBapuUTeNbHO COBMECTUB ITU(RTH B Aeprkatene ¢ orBepcTusaMu d=2 MM. Ycranosure AC B K
U 3aKpYyTUTE€ HAaKUAHYIO TaiiKky 10 ynopa. lIpu 3akpyuyuBaHuUM TaiiKu PE3MHOBOE KOJIBLO Ha

MeMOpaHHOM KoJavke JoJhkHO repmeTusupoats AC B UK.
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3arem ycranoBute MK B gepkartens. AHanmu3zupyemyio NnpoOy MOABOISAT C HOMOIIBIO

TpyOKM M3 HEP)KABEIOIIEH CTalu WU

TpyOKH u3 I[IBX

+ (MOTMBUHUIXJIOPUIA).

IIpu  nposeneHuu  Hempe-

PBIBHBIX H3MEPEHUN KHCIOpOJa B
MHUKpPOTpaMMOBOM obnactu

OTeepcTus Ans KOHHeHTpaHI/Iﬁ HUCITIOJIB30BaHHUEC
YCTaHOBKM KPOHLUTENHA

TPyOOK M3 CHWJIMKOHOBOM pPE3MHBI He

nomnyckaercsi. CiuB aHanuM3MpyeMoi

MPOOBI  JTOJDKEH OBITH CBOOOIHBIM.

Jost 3TOr0 JIOITyCKaeTCs

ucrnoinb3oBath Tpyoku u3 [1BX ¢

BHYTPEHHUM JMAMETPOM HE MeHee 4

MM.

7.4. BkioueHue aHAIM3ATOPA.
Yepes 15 muHyT nocie nojauu mnepeMeHHoro HanpspbkeHus 220B mnu 36B ananmmsarop

TOTOB K pabore.

BHUMAHMUME! Ananu3atop MocTaBisieTCA CO CTAHAAPTHOM BWIJIKOM [JIs1 UCIOJIb30BAaHUS B
oOmenpomsbinuieHHoON cet 220B 50I'n. JlanHas Buika MpeAHa3Hau€Ha JUIsl MCIOJIb30BaHUS
WCKITIOYUTENILHO BO B3pbIBOOE3omacHOi 30He. Hampumep, B mnaboparopuu mpu TOBEpKe
aHaJM3aTopa.

Jlns TnuTaHWs aHajgM3aToOpa BO B3PHIBOOMACHOW 30HE HEOOXOIMMO HCIOJIb30BaTh
B3PBIBO3AIIMIICHHBIE BUJIKA-PO3ETKU WIIM 3aBOJUTH KaOelb MUTAaHUSI B KOPITYC Yepe3 TePMOBBOJ U
MOJKIIF0YATh €r0 HEMOCPEACTBEHHO B KJIIEMMaM.

Ipumeuyanue. s nonspuzaunu usmeputenbHoro sektpoaa ACpO2 oH 10KeH ObITh
MOAKJIIOYEH K U3MEPUTEIIbHOMY YCTPOICTBY aHaiu3aTopa He MeHee 9-12 vacos. [Ipu oTkinoueHnn
aHaJIM3aTopa OT CETH MNHUTaHUs H3MEpUTENbHbIN 31ekTpon AC mnosspusyercss oT OaTapelku,

YCTaHOBJICHHOM B HIDKHEM OTCEKe aHalm3aTopa. barapeiiky HeoOXxoaumo 3aMeHATh | pa3 B 2 roja.
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8. HACTPOUMKA Y YIIPABJIEHUE PEXKUMAMMU PABOTHI AHAJIN3ATOPA

8.1. BkiiroueHune aHaIM3aTOpa U MHTEpPdeiic MPOrpaMmal.

Bxmounte ananmuzatop. Ha rpadumyeckom mucrimee otoOpasurtcs sorotun HITD «Amnwda
BACCEHC». 3arem aHanmu3aTop MNEpEeiieT B peXUM HU3MEPEHMs M Ha JUCIUIEE TOSABSITCA
pe3ysabTaThl HM3MEpPEHHs KOHIGHTpPAlMW KUCJIOpoJa B BbIOPAHHOW €IMHUIE H3MEpPEHHUs,
TEMIIEPATYPBbI, a TAKXKE BpeMsl U AaTa (CM. puc. cM. puc. 8.1).

—— VHauKanys npeBhIIeHNs TUara3oHa IKaibl CaMOTIHCIA
Wuavkanus BKIIOYEHUS (BBIKIIOUEHMST) 3ByKOBOM CUTHAU3AI[H
WHankaTtop NpOTOKOIUPOBAHUS PE3YIbTaTOB U3MEPEHUN B MAMATh
Wuankatop npeBbIIeHUs TOPOTOBBIX YPOBHEH CUTHATU3AINH
WHankaTop BKIIOUYEHUS SJICKTPOHHOTO OJIOKHOTA

Nunukatop ommOku

\4 v v ¢

Ctpoka UKOHOK U TIOKa3aHUs TeMIIepaTyphbl

TEEEEE 2330 -

[loka3anus aHanuzaTopa B BBIOpPAHHOMN
I] ﬁ E €AVHULE U3MEPEHNUS

1d-72 29 0z 17. B <= Bpewms, nata uaMepeHus U cpea MpoBeIeHus

A
Il

U3MEPECHUI:
— U3MEpPEHHUsI B Ta30BOM (ase,
ﬁ — U3MEPEHMS B BOJIHBIX JKUAKOCTSX,
— U3MEPEHU B HEBOAHBIX cpeaax (Cnenpexum).

Puc. 8.1. Okno pezynromamos usmepenusn

' CBepxy u cHu3zy ot guciuies (cMm. puc. 4.1) pacnosioxeHa CEHCOpHas
MarHuTHas KJIaBHATypa, COCTOSINAs M3 LIECTH KJIABUUI. YIIPaBJICHUE KHONKAMHU
KJIABUATYphl OCYILECTBISAETCS IPU MTOMOIIM MarHUTHOTO ycTpoucTBa «CTHIyc».
C nomomreio 3THUX KiIaBuil Bel ynpasisiere paboroil ananuzatopa. Jucruieid u
KJIaBHATypa UMEIOT MOJICBETKY, UTO CO3/1aeT KOM(pOPTHBIE yA00CTBa B paboTe ¢
AQHAJIM3aTOPOM B 3aTEMHEHHBIX NTOMENICHUAX. KHOIKM KIIaBUATypbl BBITOIHSIOT

cnenyromue QyHKIUM:
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@ - xHomka «BBO/l» Bemonnser ¢yHkuuu Bxona B okHa MEHIO, BBoga naHHBIX U

BBIOOpA OMITUI MEHIO;

.
(C /) = kHonka «OTMEHA» BbinonHsAeT QyHKIMIO OTKa3a OT BBIIOJIHEHUS MPEJIaraéMblX Ha

JMCIUIee ACHMCTBUI M BO3BpaTa K MPEAbIAYIIMM ONUUsIM MeHio. Haxartue u yaepkaHue 3Tou
KHOMIKM B Ha)XaTOM COCTOSIHUM B TE€UEHHE 5 CeK. OTKJIIoYaeT 3BYK curHaiu3anuu. [loBTopHOE

yAep>KaHUE 3TOM KHONKH BKJIFOYAET 3ByKOBOW CUTHAJL.

Yetsipe KHOIIKH BBIIOJIHAIOT byHKIUN

MepeMenIeHusl Kypcopa B HaNpaBICHUSIX, YyKa3aHHBIX

ctpenkamu.Ecnin  aHanmusatop — TpeOyeT — BBEIEHUS

YUCJIOBBIX 3HAYEHHM, TO KHOMKAaMHU CO CTpEIKaMU

«BITPABO», «BJIEBO» BbIOupacTCsi 3HAKOMECTO ISt

BBOJA KOHKpeTHOW IHdpbl. C MOMOLIBI0 3TUX KHOMOK TaKXe OCYLIECTBISECTCA (QYHKIUSI
MPOJIUCTHIBAHUS TAHHBIX, 3aITUCAHHBIX B SHEPTOHE3aBUCHUMYIO MAMSITh.

Kuonku co crpenkamu «BBEPX», «BHU3» npu BBeneHUM YMCIOBBIX WM CHMBOJIBHBIX
3HAYCHHUN BBITOJHAIOT (YHKIUIO «IPOJUCTHIBAHUS» («OOJBINE» M «MEHBIIE») H BbIOOpa
KOHKPETHBIX IHDP.

B pexxume «M3mepenne» npu Haxxatuu kHonku «BHU3» ocymiecTBiisieTcs 3alMCch JaHHBIX B
3JIEKTPOHHBINA OJIOKHOT.

OnnoBpemenHoe Haxatue KHONMok «BHU3» u «BBO/l» B HEKOTOPBIX OKHax MO3BOJSIET BOMTU B
ciykeOHbIe MEHIO Pa3JIMUYHOTO0 Ha3HAUCHUSI.

Bo Bpemst paboThI aHaTM3aTOpa HA TUCTLIEE MOTYT MOSBISATHCS COOOIICHMS:

K/THTE - 510 coOO0IIIeHne TIOSBIISIETCS. BO BpEeMsT CTAaOMITU3aIIuU TIOKa3aHMIA.
CEHCOP HE IHOJAK/JTIOYEH - 510 CcOOOIICHUE TOSIBISETCS, KOT/Ia CEHCOpP HE TMOAKIIOYEH K
aHAJIM3aTOPY WU MOBPEKACH €ro Kademb.

[Tonb30BaHKe MpOTpaMMHBIM UHTEP(HEHCOM CBOAUTCS K BHIOOPY HYKHBIX OMIIMIA B MEHIO U
OTBETaM Ha BOMPOCHI, MpeajiaracMble Ha JUCILIEE, ¢ MOMOIIbI0 IBYX KHOMOK «J/la» (BBOJ) u
«Het» (CBPOC). Ilpu omucannu untepdeiica [lonp3oBarens Haj WUTIOCTpAIIUEH Ka)XIOTO0 OKHA

YKa3bIBACTCA LICTIOYKA OHHHﬁ, Ipu BLI60pC KOTOPBIX BrbI BBI3BIBaETE 9TO OKHO.
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8.2. I'nmaBHoe meHIo.

OxHo u3mepenuit = I'1aBHOe MeHIO

Jns Bxoma B rnaBHoe MeHio Haxkmute «BBOJ». Ha nucmiee ananuzaTtopa MOSIBUTCA OKHO,

**TIAEHOE MEHH**

JdHarHOCTIHEAS
VoraHOERM
lManyHMpoERM
[[poToROIHPOEAHME
Erxoxxom

JAumarHocTuka — BXOJ B MEHIO

«INATHOCTUKA»

**[JIABHOE MEHIO**, nokazanHoe Ha puc.
8.2-1. B 3TOM OKHE C IIOMOIILIO KHOIOK
nepeMenieHus Kypcopa Bbl MoxkeTe BBIOpaTh

OJIHY W3 IIATH OILIUH.

Puc. 8.2-1. Oxno «I'nagnoe menioy

MO3BOJUT Bam BBIIOJTHUTH

JTUAarHOCTUYECKUE TECThl OTACIIBHBIX OJIOKOB M3MEPHUTEIHHOTO YCTPOMCTBA U  DJIEKTPOIHOM

CHUCTEMBI.
OkHO n3mepennii =
B rmaBHOM MEHIO BBIOEpUTE OIMITUIO
«IMATHOCTUKA» n naxxmute «BBOJI».
Ha nucnnee ananuzatopa NOSIBUTCS OKHO

**TMATHOCTUKA**.

Puc. 8.2-2. Oxno «/{luaznocmuxa»

I'naBHoe MeHI0 = Jlmarnocruka

ECemcopa

** THATHOCTHEA®®

Jdricrmnsa
IMaar

YcranoBku - Bxon B MeHio «YCTAHOBKW» mno3Bonur Bam BbIOpaTh  €AMHMIIBI

HN3MCPCHUS, BBECTU 6apOM€TpI/I‘-IeCKO€ AaBJICHUEC, COJICHOCTb, KOPPCKIUTIO OIIOKU KHUAKOCTh-Ta3,

HACTPOUTh MHTEp(QEIiCHbIE YCTPOWCTBA, YCTAHOBUTH Yachl, U BEPHYTh B Cllydae HEOOXOIUMOCTU

3aBOJACKHUC HaCTpOﬁKH.

OxHo n3mepennii = I's1aBHOe MeHIO

FEFLTAHUBEM**
VONMOEMIM MEM—-HMI
ENMHMIT MEMepeHMA
HuaTepdercoE
Jacoe )
SAEON. HACTPOMEM

= YCTaHOBKH

B rmaBHOM MeEHIO  BBIOEpUTE  OIIIUIO

«YcranoBkm» u Haxmure «BBOJ/l». Ha
JUCIJIEE  aHAJIM3aToOpa  MOSABUTCA  OKHO
**YCTAHOBKU**.

Puc. 8.2-3. Oxno « YCTAHOBKH)»

I'pagynpoBkn — Bxox B MeHio «I'PAIAYWPOBKA» mno3Boaur Bam BbOpaTh U3

aBTOTPAAYUPOBKH 10 aTMOC(PEPHOMY BO3IYXY U IPaIyUPOBKH MO TOBEPOUYHBIM ra30BBIM CMECSM.
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OxHo m3mepennii = I'1aBHoe MeHI0 = I'panyupoBkm

B T'JIaBHOM MCHIO BBI6epI/ITe OIIIIHUIO **PPA&?HPDEEA**

«I'pamynpoBkn» u Haxmure «BBO/l». Ha
FAETODPAIVHPOERA
IIo IIT'C (F:

JUCILIICC aHaJIM3aTopa IOABUTCA OKHO,

**T'PAJYHUPOBKA**,

Puc. 8.2-4. Oxkno «I'PAJJYHPOBKA»

IIporoxkoaunpoBanue - Bxox B MeHi0 «[IPOTOKOJI» nmo3Bonut 3a1ath HHTEpBaJl BPEMEHU
JUIsl 3aIIUCH PEe3yJIbTaTOB M3MEPEHUH B HHEPrOHE3aBHCUMYIO MAaMATh, OCYILECTBUTH BKJIIOUEHHUE U
BBIKJIFOUEHHUE PEXHMMa MPOTOKOJIMPOBAHMSI, BEIBECTH JIaHHBIE NMPOTOKOJIA HA JUCIUIEH aHanu3aTtopa
U KOMIIBIOTED, a TAKXKE YAAIUTH JaHHbIE U3 SHEPTOHE3aBUCUMOM MTaMATH.

Oxno u3mepenunit = I'1aBHoe meHr0 = IIporokosimpoBaHue

B rtnaBHOM MeEHIO BBIOEpUTE OIIIHIO

*[TPOTOEOIT*

«IIporokonupoBanue» u Haxmure «BBOJI». Ha

FEaTATE MHTEPEAT
BREEIHNYHMTEH
BEHEOD TaHHEX
Oy MCTIHTR

JUCILIICC aHaJIM3aTtopa IIOABHUTCA OKHO

*[TPOTOKOJI*.

Puc. 8.2-5. Oxno «I1IPOTOKO./I)

JJIeKTPOHHBII 6J0KHOT - Bxox B onimio «JIEKTPOHHbBIN BJIOKHOT) no3sonut Bam
OCYUIECTBJIATh BKJIIOUEHHE M BBIKIIOYEHHME PEKKMMa 3allMCU JAHHBIX B AJIEKTPOHHBIA OJIOKHOT,
BBIBOJIUTH DPE3YJIbTAThl M3MEPEHUM HAa JUCIUIEH aHAJIW3aTOPA U KOMIIBIOTEP, a TaKXKe YIaIUTh
JaHHbIE M3 DHEPrOHE3aBUCUMOW MaMATH. 3aluch JaHHbIX B  3JIEKTPOHHBIA  OJIOKHOT
OCYLIECTBIISIETCS B OKHE U3MEPEHUI Ha)kaTueM Ha KHonky «BHU3».

OxHo usmepennii = I'1aBHOe MeHI0 = BJIOKHOT

B rnmaBHOM MEHIO BBIOEpHUTE  OIIIMIO

SNEETPOHHINH

«bmoknor» u nHaxmute «BBOJl». Ha nmucree

) EBIIOEHOT
aHanmuzatopa nosiBuTcsa OokHO «OJIEKTPOHHBIN BERTHYIMTE
BJIOKHOT». Oy MMCTITH

[TpocHoTH
ERNEON Ha ROMIIBKTED

Puc. 8.2-6. Oxno «bJIOKHOT»

HayuHo-npousBoactBeHHasa ¢mpma «kBUOAHATNTUTUHECKUE CUCTEMbI U CEHCOPbI»
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8.3. Menw « IMATTHOCTHUKA»

B wmenio «AMATHOCTUKA» (puc. 8.2.-2) Bpl Moxere BbIOpaTh TpHU ONIMH
JMArHOCTUYECKUX TECTOB.

JAunarHoctuka = JIMarHocTHMKa ceHcopa

B »ToM OKHE BBICBEUMBAIOTCS
'I[HRPHDI:THEA CEHCORA TEKyIIHE 3HA4YECHHSA TOKa CEHCOopa,
Toexwmo= 17 .32340 o TEMIICPATyphbl, YYBCTBUTCIBLHOCTH M
T= 24 -EII: SHAYCHHUS OCTAaTOYHOI'O TOKa CCHCOPA.
S= 0207 mA MM p.C.
Tocmp= 0.1070 g2 Puc. 8.3-1. Oxno «Juaznocmuka
- cencopay

JAuarsoctuka = JImarsocruka 3xpaHa
B npouecce BBINOIHEHMS 3TOrO TECTA OKHO JAUCILIES 3alOIHIETCS IO CIUPAIH 0 MOJIHOIO

3aTCMHCHHMUA.

Cencopa
NS fubwlrd=0-1
Ilattarr

Puc. 8.3-2. Okno «/[uaznocmuxa 3xkpana»

JAunarHoctuka = JIMarHOCTHKA NAMATH

T[ToJI0XKUTENBHBIE PE3YIBTATHI - . _ .
TECTUPOBAHUS DJIEMEHTOB TAMATH OTPAKAETCSA I‘I'H;ET ﬁl-::[ iui I:;:I-TI;-:::L.TIII K&
3anucero OK! DO OE

=)l R ]
EEPROHM JE!
EEFRONM1 DR

Puc. 8.3-3. Oxnmo  «/uaznocmuxa
namamuy

HayuHo-npousBoactBeHHasa compma «kBUOAHAINTUTUHECKUE CUCTEMbI U CEHCOPbI»
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8.4. Menro «<YCTAHOBKHN»

B menro **YCTAHOBKUW** (puc. 8.2-3) Bbl MokeTe BEIOpaTh OHY U3 YETHIPEX OIIIIHIA.

YcranoBkn = YciaoBHus U3MeEpPEHUH

Oxuo «YCJIOBUS UBMEPEHU» nokasaso Ha puc. 8.4-1. Ommn  «Kunakocts/T'a3» u

«ConeHocTh» BBIBOASTCS HA 9KpaH TOJBKO MPU BbIOOPE €AMHULL U3MEPEHUS KUCIOPOia MPUHSATHIX

B KMJIKOCTSX, INOO mpu BbiOOpe «KuAaKocTh» MpH OTBETE Ha BOIPOC O Cpefe, B KOTOpOoH OyayT

¥CIOEMA MSMEPEHHMH

P EapoM. TAaETEHIME
Hruaxocre/Taz
CoMe&HoCTER
PacrTEopHMMOCTE

YcranoBkn = YciaoBHS U3MeEpPEHUH

[TIpu BeIOOpe ommumu «bapomerpruyeckoe

nasineHue»  (puc. 8.4-2) MOXKHO  BBECTH
aKkTyallbHOEe aTMOC(hEpHOE IaBlICHUE.
Puc. 8.4-2. OkHo «Ycmanoexka

oapomempuueckozo 0asieHus)

YcraHoBkn = Yca0BuS U3MeEpPEHUI

Erenrre owrbey
HHIROCTE—Tas

2.5%

YcraHoBkn = Yca0BHA M3MepeHHI

IIPOBOAMTHCS  U3MepeHusa. «PacTBopuMoCTb»
BBIBOJIUTCS. Ha SKpaH TOJBKO MpPH E€JUHHIAX

WU3MEPEHHUsI MT/JI, MKT/JI.

Puc. 8.4-1.
H3MEPEHHH)»

Oxno «YCJIOBUHA

= bapomMerpuueckoe 1aBJjieHHe

VOoTaHOEMTE SHAYeHME
BapoMeTpMYecKODD
TaETeHMA M HaMKMHTE

'BEO]T'

£ 50.0 mpra

= Kuakocrn/T'a3
[Tpu BBIOOpe omun «Kunkocts/I"a3»
(puc. 8.4-3) MOXHO BBECTH OIIMOKY >KUIAKOCTb-

ras3, XapakTepHYIO JJisl BBIOpaHHON KHUJIKOCTH.

Puc. 8.4-3. Oxkno «Ycmanoexka owiuoku

HCUOKOCMb-2a3)

= CoJeHOCTh

ITpu BbIGOpe omumu «ConeHocTh» (puc. 8.4-4) MOXXHO BBECTH 3HAYEHHE COJICHOCTH

aHaM3UpPyeMOoH XuaKocTH B epecyere Ha NaCl.

HayuHo-npousBoactBeHHasa ¢mpma «BUOAHATNTUTUHECKUE CUCTEMbI U CEHCOPbI»
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VCTAHOEBEA CONEHOCTH

000.0 7

Puc. 8.4-4.
COJIEHOCTH)»

Oxno «YCTAHOBKA

YcraHoBku = Yca0BuS M3MeEpPEHUI = PacrBopumocTH

[Tpu BBIOOpE ommuu «PacTBOPHUMOCTE» HEOOXOIUMO PEIIUTh MPOBOMASATCS JIM U3MEPEHUS B
BOJIE, U TOIZla B pacueTax pe3ysbTaTa W3MEpPEHUH MCIOJb3yeTcs 3alluTas B MaMsATh NpuOopa
3aBHCUMOCTbh PACTBOPUMOCTH KHCJIOPOJa B BOJE OT TeMIEpPaTyphl, TM00 U3MEPEHUS MTPOBOJISATCS B

JPYTOH >KUIKOCTH, AJISi KOTOPOH Takas 3aBHCHMOCTH JTOCTOBEPHO HEW3BECTHA, M €€ HeoOXOIUMO

B marol MMIKOCTH
ByIneT mpopeneH
AaHaIH="

Eoxa
FIpvraa

BBECTM  JUIsI ~ KOHKPETHOM  TeMIepaTypsl

u3Mepenus. Ha odkpaHe mosiBATCS  OKHa,

NoKa3aHHbIe HA puc. 8.4-5...8.4-7.

Puc. 8.4-5.

Ana yyera pacTEOpPM-
MOCTH RMCIOpOIa
E ERBpaHHOM

EHCIIOPOIa BDEJI.;,?}[EL
E HaCRUWeHHOF
HHIOIKOZTH IIPH

HHIOIEOCTIL TeMIIepaT. ME=MepPpeHFA
EE2IIT= MI
KOHIIeHTPaIIHE ﬂﬂTﬂ-ﬂ JI
Puc. 8.4-6. Puc. 8.4-7.

[Tocne BBOAA KOHIIEHTpallMU aHanu3atop nepeiner B CoenpexuM, U B OKHE U3MEPEHU

(puc. 8.1) B mpaBOM HUKHEM YTy MOSBHUTCS 3HAK . CrieripesxuM aBTOMaTHYECKH OTMEHSIETCS TIPU

IPOBEJCHUH I'PATyUPOBOK U IPU BBIOOpE APYTUX €AUHUL] U3MEPEHUS.

HayuHo-npousBoactBeHHasa compma «kBUOAHAINTUTUHECKUE CUCTEMbI U CEHCOPbI»
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Ycranoskn = EauHuI M3MepeHUst

ITpu BBIOOpe omuuu «EnuHHUIl M3MEpeHUs» CHavajga BbIOMPAIOT M3MEPSEMYIO BEIUYHHY

EIHEEPHTE HSMEPIEMY I (puc. 8.4-8). B 3aBUCHMMOCTH OT BBIOPAHHOM
BEEIIHMYMHY BEIMYMHBI HAa  JUCIUIeE  TOABUTCS  OIHO

Maccopad KOHIIEHTp. | PO OXOH proopa eummmt mmeperi (prc.
IpoueHTHOS cogepx. | 5498410,
[MapuManeHOS TAET.

Puc. 8.4-8.

B oxne (puc. 8.4-9) MoxHO BBIOpaTh €IWHUIY H3MEPEHHsS MACCOBOH KOHIIEHTpAIUU
KHCJIOPO/a MPHU U3MEPECHUSAX B JKUAKOCTAX: MI/i1, MKr/i1, PPM-Maccel. [Ipu npoBeneHrn u3MepeHui

B 3TUX CAUWHHIAX aAHAJIN3aTOP BHOCUT TCPMOKOMIICHCAIIMIO KaK Ha CBOMCTBaA Fa3OHpOHHHa€MOﬁ

MEMOpaHBI CEHCOpa, TAK U HA TEMIIEPATYPHYIO EIHEEPHTE EHHHHH?
3aBUCUMOCTh  KOd(puimeHTta pacTBOPUMOCTH HEHEPEHHH

KHCJIOpOJda B BOAC.

MDS 1T

b rrens
PPH

Puc. 8.4-9.

B okue (puc. 8.4-10) MoxxHO BBIOpaTh 0ObeMHBIE MpOLeHTH, PPM-00bema (MCTIonb3yoTest
MPU aHaJM3€ Ta30B) WIM MPOLEHT HACBIIMEHUS >KHIKOCTH KuUcTopoioMm Bosayxa (% Hac.). [lpu
MIPOBEICHUU U3MEPEHUIl B 3THX €JUHULAX AHAIM3aTOP BHOCUT TEPMOKOMIICHCALMIO TOJBKO Ha
CBOWCTBA ra30NpoOHUIIaeMON MEMOpaHbl CEHCOpa.

B okne (puc. 8.4-11) MOXXHO BBIOpaTh €IMHUILY W3MEPEHUS MapLUATBHOTO JaBIICHUS
KHucinoposa: MM.pT.cT. win klla. M3mMepeHns B 3TUX e€IMHUIAX HCIIOJIB3YIOTCS Kak JUIsl aHajlu3a
ra3oB, Tak M xuakocteil. [loaTroMy npeaBaputenbHO NOoTpeOyeTcs OTBETUTh HA BOIPOC O BBIOOpE

cpensl (puc. 8.4-12).

BEHNEEPHTE ENMHHIY EIEEPHMTE ENHHHMITY
HSMEPEHHMA HSMEPEHHMA

POEREMHEES IPOLISHTE R
[IpOILIeHTH HaCEUEH . -PT-CT.-

PEM / OB rlla

Puc. 8.4-10. Puc. 8.4-11.
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IIpu npoBeaeHUN U3MEPEHUN B 9TUX €AVMHULIAX AaHAIU3ATOP BHOCUT TEPMOKOMIICHCALIMIO Ha

CBOMCTBa T'a30MPOHUIIAEMON MEMOpaHbI CEHCOopa, a MPU BeIOOpE omiun <« KUAKOCTE) aHAIU3aTop

u Oyzer TaKxkKe KOMIIEHCUPOBATh
E maroM cCpene EIE,?,I[E'I' g P
IPOMEECIHMTRECA CHUCTEMaTHUYECKYl0 MOTPELIHOCTh H3MEpEeHuil,
SHaTnH=" n3BecTHy10 Kak «Koaddumment Xunkocts-I'azy.
AHIEOCTE
Ta= Puc. 8.4-12. Bvroop cpeowt uzmepenuii

ITocne maxatus «BBOJ/l» Ha gucmnee
aHaJM3aTopa IMOSIBUTCS OKHO pe3yibTaToB u3MepeHuid (cMm. puc. 8.1), B KOTOPOM OHHU
oToOpaXkaroTcsi B BbIOpaHHOW Bamu enunuiie namepenus. Ecim Bbl 3aX0TUTe M3MEHUTH SAMHUILY
u3MepeHus: B mporecce pabotel, To anroputMel AKIIM-1-11 mo3Bomsatr Bam sTo cnmenath, He
npuberas K TMPOBEJCHHUIO MOBTOPHOW TPAJyHUPOBKH. AHAIMU3ATOP CAMOCTOSITENBHO OIPENEIUT
HEOOXOIMMOCTh BHECEHHUS TEX WM HWHBIX TEPMOKOMIICHCAIIMH, BBIMOJIHUT BCE HEOOXOIUMBIC
IIEPECYETHI, CBA3AHHBIC C N3MEHEHUEM N3MEPSAEMON BEJIMYMHBI, €IUHULBI N3MEPEHUS U IApaMETPOB
rpagyupoBkd. Kpome Toro, aHammM3atop CaMOCTOSATENbHO  OINpPENENIUT  HEoO0XOAMMOCTb
KOMIICHCAIIMM CHCTEMaTHYECKOW TOrPEIIHOCTH M3MEpeHHui, u3BecTHOM Kak «Koadduiment
Kunkocrs-I'azy.

YcranoBkn = MHHurepdeiicos

I[Ipu Bxome B ommmio «HHTEepdericoB» HAETPDE[E N

aHanuzatop mpeuiaraeT Bam  BeOpaTh A HHTEP® Efﬂ: OB-

HacTpoWKU uHTepdercHoe ycTpoiicTBo (puc. 8.4- P TOROEODD ERXOIS
13). ¥ATIIII
CE.?HI':[]{ EOHTAKTOE

Puc. 8.4-13. OkHo «HACTPOHKA
HHTEP®DEHCOB»

YcranoBkun = UHTepdeiicoB = ToKoBOro BbIX0Aa

B oxne «HACTPOMKA MHTEP®ENCOB» BbIOepUTe omumio «TokxoBoro Beixoma». Ha

TEI’: E‘FMHE H ..E!..P ...E'...HETPH - IUCIIJIEE aHAIM3aTopa B TEUCHHE S5 CEKyHI
|:'I' S ELP'I' - 'q:_ED 1 jl‘ BBICBEUMBAETCS OKHO, ITOKa3aHHOE Ha puc. 8.4-14.

JHATIa=0H:
0..100.0 %%~
e - Puc. 8.4-14. Texywue napamempol moKo6ozo
Macwrah: HeT evexo0a

HayuHo-npousBoacTBeHHasa cmpma «kBUOAHAINTUTUHECKUE CUCTEMbI U CEHCOPbI»
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H=MEHHTE
TEE¥WHME IIAPAMETPHY

BIL
HET

Ecnu Bel X0TUTE M3MEHUTH HACTPOMKHU
TOKOBOTO BBIXO/a, BbIOMpaiiTe «IA», u Ha
IUCIICE

aHajIM3aTopa IIOABHUTCA OKHO,

MOKa3aHHOe Ha puc. 8.4-16.

Puc. 8.4-16. Oxno ewvibopa cmanoapma

MOK06020 8b1X00d

3aTeM MOSBUTCSA OKHO, IIOKa3aHHOC Ha

puc. puc. 8.4-15. Ecniu Bwl XxoTuTE OCTaBHUTH
napamMeTpsl 0e3 m3meHeHui, Beioepure «HET».
AHanmm3aTop BO3BpallacTCs B OKHO HACTPOWKHU

uHTEpQEicoB.

Puc. 8.4-15. Oxno éonpoca

EHNEEPHTE CTAHITAPT

TOEQEOTO BHOIA

O-20 wh .
Pad-Z0 b
0-5 rd .

B 3TOM OKHE ¢ TOMOIILIO KHOIOK MepeMCIICHUS KypCcopa BLI6epI/ITe CTaHﬂapTHLIﬁ TOKOBBIN

Bbixof (0-20, 4-20 umm 0-5 MA), Ha KOTOPBIN HACTPOEH Bar perucTpupyromnmii CaMOMHCEI.

ITocne BbIOOpa cTaHAapTa yCTaHOBUTE AMANa30H MIKaibl camonucua (puc. 8.4-17).

EEEIMTE THAIIA=SOH
WEAJN CAMOIIMCITA

0. 1000 HEC

Puc. 8.4-17. Okno nacmpoitku wkanvl

camonucua

[Tocne naxarus «BBOJ/]» Ha nucruiee aHanu3aTopa MOSBUTCA OKHO, MOKa3aHHOE Ha PUC.

8.4-18. Ecniu Bl x0THTE YTOOBI MIPH 3allIKaTUBAHUU

TOKOBOI'O BbIXOJa MaciTad IIKaisl YMCHbIIAJICA B

10 pas, Beioepute «J1A».

Puc. 8.4-18. Oxno nepexnwuenus macuimaoa

WKAIbl MOKO0G020 6bIX00d

VHMeHBWMTE Macwrah
WeEansE E 10 pa= mmpH
SAlKaTHESHIMM?

A
FHET
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[Tocne mosiBIEHHUS COOOIIEHUS O TOM, YTO

TOKOBBI BBIXOJT HacTpoeH (cM. puc. 8.4-19)

HACTPOEH

TOFORLRE BHY 0 aHAJIU3aTOP TEPENIET B PEKUM M3MEPEHHIA.

Puc. 8.4-19. Okno ungpopmayuu

B ciryuyae npeBbIllIeHHs] CUTHAJIOM TOKOBOT'O BbIXOJ[a YCTAHOBIICEHHBIX NMPEEIOB, HA IUCILIEE
aHaJIM3aTopa 3aropuTCs WHIMKATOp MPEBBINICHUS [AMana3zoHa WKaiubl camonucua. [lpu sTom
paszznactcsi MpephIBUCTBIN 3BYKOBOM curHai. [ns ero orkimouenus Haxmute «OTMEHA» u
yIAEpKUBATE €€ B TEUEHHE 5 C B HAXKATOM COCTOSIHMM. EciyM moka3aHHs HE BO3BPAILAIOTCSA B

YCTaHOBJICHHBINA UAIa30H, OTKOPPEKTHPYHTE AUANa30H MIKaiabsl camonucna (puc. 8.4-17).

Ycranoskn = Untepdeiico = YAIIIL

B cocraBe aHanmzaTopa MMEIOTCA 2 YHUBEPCAJIBHBIX ACHHXPOHHBIX IpHEMOIEpeIaTYhKa
(YAIIII), omuH wu3 KOTOpBHIX paboTaeT B pEXUME CepBepa M BBIIACT B LU(POBOM BHJE
UHPOPMALIMIO O pe3yjbTaTaXx M3MEpPEHHH, Opyroil paboTaeT B peXUMe KIMEHTa M CIIYy>KUT IJis
JUCTAHIIMOHHOTO YIIPaBJI€HUs] BBIHOCHBIMH M3MEPHUTEIbHBIMU IpeoOpa3zoBaTeasiMu Ipubopa.

VAIIII B pe’xume KIIMEHTa He BXOJUT B 0a30BYI0 KOMILJIEKTALIUIO

Ha puc. 8.4-20 mnpexacraBieHO OKHO WATITI

Bb10Opa Y AIIIT myist HacTpoHKH.

VAIIII B pexxume cepBepa MOXKeET paboTaTh ¢ CEPEEFP
EJIMEHT

B coctaBe nuntepdeiica RS-485.

Puc. 8.4-20. Oxno evioopa YAIIIl

Ha aucImiee MOSIBUTCS OKHO,

Erenmre agpec
nprbopa B cerrr B3485

MpeicTaBIeHHOE Ha puc. 8.4-21.

01

Puc. 8.4-21. Okno ewviboopa adpeca npubopa 6
cemu RS485

HayuHo-npousBoactBeHHasa compma «kBUOAHAINTUTUHECKUE CUCTEMbI U CEHCOPbI»
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YcranoBkn = MHHTepdeiicoB = Cyxux KOHTAKTOB

B oxae «HACTPOMKA MHTEP®EMCOB» (cm. puc. 8.4-13) BriGepute ommuro «CyXux
KOHTakTOB» U Haxkmute «BBO/I». Ha nucnnee mosiBUTCs KapTHHKA, H300paskeHHast Ha puc. 8.4-22.
C nomomipio KHOTIOK «BrneBoy, «BripaBo» MOKHO mepemMeniath Kypcop (MUTaHHe HaJITICH)
[0 HacTpauBaeMbIM IIapaMeTpaM: HOMEp pelie, paspelieHue Ha cpabaTbiBaHUE pede,

KOMIIapupyemas BeJIHMYMHa, TOPOT KOMIIAPUPOBAHUs, O0JIbIIIe/MEHbIIIE KOMIAPUPYEMOM BEINUHUHBI,

TUCTCPE3UC, UCXOAHOC COCTOAHHC KOHTAKTOB. C PE JIE l BHE T
IIOMOIIIBIO KHOIIKU <<BBO)1>> JAaHHBIC MapaMETPhI
02 1. = 100.0 MEDS
MOXHO U3MCHUTD.
SAMEHYTH

Puc. 8.4-22. Okno  macmpouku  cyxux DHCTED. 0.1 ep _.-" I

KOHmMAaKkmoe

YcranoBkn => Yacos
YcranoBka yacoB ocymiecTisiercs B okHe « Y CTAHOBKI». Bribepure onmuto «Hacos» u

Haxmute «BBO/I». YcranoBute naty u Bpems (cM. puc. 8.4-23 u 8.4-24) u naxmure «BBOJ».

YCOCTAHOEHMTE ,I];.-.ELTE-F Puc. 8.4-23. Okno ycmanoeku oamuol
YCTAHOEMTE EFPEMA

HHCIO MeCAITI.I'OI.

7.08.17.

M Haxuire BEEOJ

Uacer @ MrauEyTa

0:52

H HaxmmTe EEO]

Puc. 8.4-24 Okno ycmamnoseku

epemenu

[Tocne BBOJAa TEKyIIEro BpPEMEHHM M JaThl aHAIM3ATOp NEpEerJeT B OKHO H3MepeHuil. B
HUKHEH CTpOKe OKHa OyIyT BBHICBEUMBATHCS BpeMs U faTa. [Ipu akTHBHU3aAIMKM MPOTOKOIUPOBAHUS
U 3JIEKTPOHHOTO OJIOKHOTA 3alMCH JAHHBIX BO BHYTPEHHIOIO YHEPrOHE3aBHCHUMYIO MaMATh OyIyT

IIPONU3BOAUTLCA B YCTaHOBJIeHHOﬁ IKaJIC BpCMCHHU.
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8.5 Menw «ITPOTOKOJI»
OxHo u3mepenuit = I'naBHoe MmeH0 = IIpoTokosiupoBaHue
B mento *TIPOTOKOJI* (cm. puc. 8.2-5) npeaycMoTpeHa BO3MOXKHOCTh OUUCTUTh MaMSITh
MIPOTOKOJIA, BKIIOYUTH (BBIKIIOYHUTH) MPOTOKOJIMPOBAHUE, 3a/1aTh UHTEPBAJI MPOTOKOIUPOBAHUS U
BBIBECTU PE3YJIbTATHI.
IIpu BBIOOpE oMK «BKIIOYUTH/BBIKIIOUNUTEY MPOTOKOIUPOBAHME B OKHE H3MEpPEHHH B
BEPXHEH CTPOKE MOSBIIACTCS WA UCUE3AE€T «MKOHKa» MPOTOKoJa (cM. puc. 8.1).

[Tpu BBIOOpE OMUMU 3aJaHUsl UHTEpPBAIa BBEAUTE MHTEPBAJ BPEMEHHU 3alMCHU PE3yJIbTaTOB

u3Mepenuil u Haxxmute «BBO» ( puc. 8.5-1).

Eeengrmmre HHTEePREATII
EpeMeHH OJIAd ERECIOS
6omee 15000 3amuceii. ITaHHEI

O0veM mamsATH TO3BOJISIET MPOU3BECTH

Puc. 8.5-1. Okno ycmanosku unmepeana 011 3 a MIH

RPpOMOKOJIUPOBGAHUA

B onmun «BpBomg IaHHBIX»  MOXKHO

EHNEOT TAHHHX

TabIIrY HE EREOT
Ilomce
EHEOL Ha KOMIIEKNTESDE

BbIOpaTh crIoco0 BBIBOJA PE3yJIbTATOB U3MEPEHUIL:
Ha JMCIUICH aHaIu3aToOpa WM Ha KOMIBIOTEP (CM.

puc. 8.5-2).

Puc. 8.5-2. Oxno évt600a oannwvix

IIpu BbIBOme Ha mucIUield HMHGOPMAIMIO MOXXHO BBIBOAWUTH JIMOO TOCTPAaHUYHO B
xpoHonorudeckom nopsiike (TabmuyaHblif BBIBO), JTMOO C TOMOIIBIO TTOMCKA 110 KOHKPETHOH JaTe U

BpeMeHH (cM. puc. 8.5-3 u puc. 8.5-4).

Tama: 2102 17

Epewma: 13:57
0Z: 10.8 MEp/m

T: z4. 2 'C

[Ipn TabnmuyHOM BBHIBOJIE C TOMOIIBIO
kaormok «BIIPABO», «BJIEBO» Brel Moxere

MMPOJIMCTBIBATH ITPOTOKOJI JaHHBIX.

Puc.  85-3. Okno mabnuunozo ewieooa BEOJ — ITOMCE IIO IaTe

npomokoJia
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[Tpu naxxatun «BBO/I» B okHEe TaGJIMYHOTO BBIBOJA MM BbIOOpe omiun «llouck» B okHe

BbIBOJAA JAaHHBIX MOXKHO nepeﬁTH B OKHO ITOMCKAa.

ITAPANMETPH IIOMCEA: C nmnomompl0 KHOMOK TepeMelieHus Kypcopa
,I[ S ma - 1 03 1 ﬁ' YCTaHOBUTE N1aTy W BpeMs Ui MOMCKAa JaHHBIX B

nporokosie u Haxmure «BBOJ». PesynbraTom

BPE]:-I.F.[ - 1 ﬂ . ﬂa MOUCKA CTAHET OKHO, MOKa3aHHOE Ha puc. 8.5-3.

Heomars - 'EBOT'

Puc. 8.5-4. Oxno noucka oannvix no oame

ITpu BbIOOpE onunu «BBIBOM JaHHBIX HAa KOMITBIOTEP OCYLIECTBIISIETCS Mepeada IpoTOKoIa

JIaHHBIX HA KOMIIBIOTEP 110 IU(PPOBOMY KaHATy
(puc. 8.5-5). Ilpu >TOM Ha OuCIIIEE TOSBUTCS
I‘I,B;ET EBHEOT TAHHE nH(OpMalKs O BHIBOJE JaHHbIX.

Ha EOMIIEITER

Puc. 8.5-5. Okno evi600a oOanuvix Ha

-y T T —~'0OTF B!
ooraHoEHMTE- OTHEHA Komnvlomep

8.6 Menw «BJIOKHOT»
OxHo u3mepenuit = Is1aBHoe MeHI0 = BJIOKHOT
B mento «JIEKTPOHHBIN BJIOKHOT» (cm. puc. 8.2-6) mpeaycMOTpeHa BO3MOKHOCTE
OYHCTUTH MaMITh OJIOKHOTA, BKIIFOUUTD (BBIKJIFOUNUTH) OJIOKHOT U BEIBECTU PE3YIIbTATHI.
[Tpu BBIOOpEe oOmIMK «BKIFOYNTH/BBIKIIOYUTE» B OKHE HM3MEPEHHI B BEPXHEH CTPOKE

MOSIBJISIETCSI UJTH MICU€3aeT «MKOHKa» OJI0OKHOTA (cM. puc. 8.1).

SarnMce NOo 001

IIpu BbIOOpe omnuuu  «IIpocmoTp»
OTKpOETCA OKHO, MOKa3zaHHOe Ha puc. 8.6-1. C

noMoInbio kKHOok «BJIEBO» «BITPABO» Brl HETE‘: 21.02.17
Epewma: 14:01:03

0Z: 15 7 Mmnsm
T: Z0.1'C

MOKCTC NPOJUCTBIBATH NAHHBIC, 3alIMCAHHBIC B

3JIEKTPOHHBINA OJIOKHOT.

Puc. 8.6-1. Okno «3anuco 6 6;10KHOmME).

[Ipu BbIOOpe omuuu «BBIBOI MaHHBIX Ha KOMIIBIOTEP» (CM. puc. 8.2-6) MOSIBUTCSA OKHO,

aHAJIOTMYHOE pHUC. 8.5-5.
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9. TPAYUPOBKA AHAJIM3ATOPA.
B ananu3zatope peann3oBaHsbl celyrOIMe BHAbI TPAIYyHPOBOK:
e ABTOMaTHyYecKas rpajyupoBKa [0 aTMOCHEPHOMY BO3YXY.
e I'pagyupoBka no nosepounoii razosoit cmecu (I1I'C).
e ['panynpoBKa 110 HyJIEBOM TOUKE.
OO61Ire MoI0KEeHUsI IO TPATyUPOBKE aHATIM3aTOpa MPUBEACHHI B IL.II. 5.1. - 5.2. HacTosIIer0

PYKOBOJCTBA.

9.1. [Ipoueaypa aBToMaTH4YeCcKOii rpagyupoOBKH aHAJIM3aTOpA.

[Ipy aBTOMAaTHYECKOW TpaAyHpOBKE aHAIM3aTOpa B KadeCcTBE CTaHIApTHOTO obOpasua c
M3BECTHBIM COJIEpP’KaHHEM KHCIIOPOJIa HCIONB3yeTCs aTMOC(EpHBIH BO3yX, HACHIIIEHHBIN IMapaMu
Bozbl. [ pamynpoBky cencopoB ACpO2-01 - ACpO2-04 MOKXHO TPOBOIUTH ABYMS CITOCOOAMH.

[Ipu mepBom cmocobe TpagyupOBKHM CEHCOP JOCTAlOT W3 HW3MEPHUTENBHOM Kamephl,
TIIATEIIBHO TPOMBIBAIOT €r0 YyBCTBHUTEIBbHYIO YacTb B BOJOINPOBOJHOW BOJAE U C IMOMOILBIO
¢uIbTpOBANIbHONW OyMard WJIM MapiieBOTO TaMIIOHA YNAISIOT OCTAaBIIMECS KAalld BOJIBI C
noBepxHocTh AC. 3aTeM Ha JHO «TPaayupOBOYHON CKIISTHKHMY HAJIMBAIOT HEMHOI'O BOJAOMPOBOIHOM
BOJBI U ycTaHaBiuBaroT B Hee AC. UyBcTBUTENbHAS MOBEPXHOCTh CEHCOpa HE JIOJIKHA KacaThCs
MIOBEPXHOCTH BOJIbI B CKJISTHKE.

[Ipu BTOpoM cmocobe rpagyupoBku ceHcopbl ACpO2-01 - ACpO:2-04 ocrarotcst B
u3MepuTeNbHO Kamepe. st ynoOcTBa BBITOTHEHHS IMOCIEAYIOMIAX MPOLEAYP H3MEPUTEIHHYIO
KaMepy JOCTAlOT W3 JepraTensi, mopopauuBatoT Ha 180 °, maBas cTedb KHIAKOCTH, a 3aT€M OIIATH
YCTaHABIMBAIOT B JAepxkarenb. Ecliu B H3MEpUTEIbHOW Kamepe HaxOIWiICs pacTBOp Cylibdura
HATpUs, TO €€ HEeOOXOIMMO THIATEIbHO MPOMBITH BOJOW. [ljiss 3TOro 4epe3 BXOIHYIO TPYOKy
nporyckaroT 300 - 1000 mi Bomel. 3aTeM Yepe3 BXOJHYI TPYyOKy C TOMOIIBIO IIPHIIA,
3allOJIHEHHOTO BO3AYXOM, ITyTeM IMpOJyBa YyNalsIOT OCTaTKU BOAbI W3 Kamepbl. [lpu 3ToM Ha
YyBCTBUTENbHOM MoBepXxHOCTU AC HE JOIKHO OCTaBaThHCS Kareilb BOJIBI.

IIpu rpagynpoBke ACpO2-05 ero npoMbIBaroT B BOAE, YAAIAIOT OCTABIIUECS KAIlJIU BOABI C
YYBCTBUTEJIBHOM IMOBEPXHOCTH CeHcopa (MIbTPOBAJIbHON Oymaroil, a 3aTeM yCTaHaBJIMBAIOT B
BEPTUKAIBHOM TOJIO’KEHUU Ha CMOYEHHYIO BOJIOM (DMIIBTPOBAJIbHYIO OyMmary.

[Tpu rpapyupoBke ACpO2-06 ero tak:ke mMpOMBIBAIOT BOAOH, YIAISIOT OCTaBIINECS KarllH
BOJIbI C UyBCTBHUTEIBHOM MOBEPXHOCTH CEHCOPA, a 3aTEM 3aKPEIISIOT B BEPTUKAIHLHOM MOJIOXKEHUN
(HarmpuMmep, B mTatuBe). s TpoBeAeHUS aBTOMATHUYECKOW TPaAyHMpOBKH aHAIM3aTopa II0
aTMoc(hepHOMY BO3/yXy, HACHIIIIEHHOMY Tlapamu Bojabl B MeHIO **T'PAJITYHPOBKA** (puc. 8.2-4)

BBIOHMpAETCsl COOTBETCTBYIONIAS OMIIUS U BBIMOIHAIOTCS UHCTpYKIuH (puc. 9.1-1, 8.4-2,9.1-2).
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AETOI'PANYHMPOEEL AETOT'PANYHMPOEEA
¥oTaHOEMTE CEHCOP E IIOCTIE ETEE'“HJIHEEI.IHH
EOZIVY, HaCEHUSHE IOKaZaHMH HaXKMHTE
IIapaMdi EOIE EEOT
EEQO MET
M HaXMMTS | 31 K
Puc. 9.1-1. Puc. 9.1-2.

Jlanee Ha JWCIUIeE aHaiIM3aTopa B TEYEHHE 3-5 CEK. BBICBETHTCS COOOIIEHUE
«ABTOT'PAJJYUPOBKA 3ABEPIIEHA» u ananu3zaTop nepeiaeT B peKUM U3MEPEHHI.

Anroputmbel AKIIM-1-11 mo3BOJISIFOT MPOBOJIUTE ABTOTPATyHUPOBKY B JIF0OOH BHIOpaHHOMN
eMHULIE U3MEPEHUS], a B JAJIbHEHILIEM NEPEeXOAUTh B APyrue eAUHUIbI u3mepeHus. [Ipu stom He
TpebyeTcs elle pa3 MPOBOAUTH aBTOIPaTyHPOBKY.

AHanu3aTop CaMOCTOATEIbHO ONPEAEIUT HEOOXOAMMOCTh BHECEHMSI T€X WJIM HHBIX
TEPMOKOMIIEHCAI[NH, BBIIIOJIHUT BCE HEOOXOIMMBIE IMEpPECUEThl, CBSI3aHHBIE C M3MEHEHHEM Kak
MU3MEPSIEMON BEIMUUHBI, TaK U €AUHULBI U3MEPEHUS.

IleproavYHOCTD NMPOBEAECHUS ABTOIPaAyHPOBKH OIPEAEISETCS TOYHOCTBIO, ¢ KOTOpOi Bbl
XOTUTE MPOBOAUTH U3MepeHust. [Ipu 3ToM Bbl Takke MOJKHBI YYUTHIBATh, YTO UYBCTBUTEIHHOCTD
AC MoOXeT H3MEHATbhCS BO BpeMeHH. biarogaps BbIOOpY ONTHMAaNbHBIX YCIOBHI paboOThl U
BHyTpeHHUX mapameTpoB AC oOHU 00ecrneyuBalOT CTA0MJIBHOCTh MOKAa3aHUN MPH MOCTOSHHOM
0apoMeTpUYECKOM AABJICHUU M KOHLIEHTPALUU KUCIOpoJa He Xyxke 2 % B TedeHHe 2-X HEJElb.
[TosTomy, eciu Bac ynoBieTBOpsieT morpeumrHoctb usMmepenuit 4-5%, Bbl MoxeTe NpoBOAUTH
aBTOrpalyupoBKy He pexe 1 paza B Mecsau. Ecium wusmepeHuss mnpoBojsgTcs B obsactu
MHUKpPOTPaMMOBBIX KOHIEHTPAalUi KHUCIOPOAa, ATOT HMHTEpPBAl MOXKET OBbITh YBEJIMYEH A0 2

MCCALICB.

9.2. Ilpoueaypa rpagyupoOBKHU AaHAJM3ATOPA M0 MOBEPOYHON Ia30BOM CMeCH.
I'panyuposky no I1I'C nenecoobpa3Ho mpoBOIUTE, KOTIa TpeOyeTcsi 00eCIeunTh BHICOKYIO
TOYHOCTh U3MEPEHUH coepikaHus Kucioposa B razax. Ilpu sTom xkenarenbHo ucnonb3osats [1I'C,
B KOTOPOI1 coziep:kaHue KHCIOpoAa OJIM3KO K HOMUHAJILHOMY 3HAYSHHIO B aHAJIM3UPYEMOH cpejie.
Jlis mpoBeneHus rpaayupoBku aHanuzatopa no III'C mpenBapuTeNnbHO YCTaHOBHTE
eauHuily usmepenust 06. %. HHamee B mento **I'PAIAYUPOBKA** (puc. 8.2-4) BniOupaercs

COOTBETCTBYIOIIAs OMIIMSI U BBITIOTHSAIOTCS MHCTPYKIUH (puc. 9.2-1...9.2-3).

HayuHo-npousBoactBeHHasa ¢mpma «kBUOAHATNTUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAITU3ATOP KUCITOPOOA AKIMM-1-11



51
C momoIpio BEHTWIS TOHKOM peryiupoBkd (Ha Oamtone ¢ [II'C) ycranoBute pacxon

TI0 OEFP AEHDEDITI MELE razoBod cmecu 2-5 My3BIPBKOB B CEKyHAY, H

3aTeM COEJIMHUTE BXOJIHYIO TpyOKy

YOTaHOEMTE CeHCOOD E
CMech, EHBpamEy®
IIA MpalyHPpoOERHM
M HamwumTe BEEOT

U3MEPUTEIIBHOM KaMepbl C BBIXOJOM PEIyKTOpa

u Haxxmute «BBO/I».

Puc. 9.2-1.
II0 OEPASITOBOM MEPE II0 OEPASITOBOM MEPE
BErenmTe rIocre crabrIHMEaITHe
KOHIOeHTPAIIHE TIORAZSaHMIM HaXMIMTS
KHMCIIOpOIa 'BEOT
01550 06% 15.3006%
Puc. 9.2-2. Puc. 9.2-3.

Ha pucninee mnosiBurcs Haamuce «I'PAJIYMPOBKA 3ABEPUHIEHA» wu anamuzatop

MIEPEUJIET B PEKUM U3MEPEHUN.

9.3 IIpoueaypa rpagyupoBKH HyJIeBOH TOUKH aHAJIU3ATOPA.

I'panynpoBka HyJIEBOW TOYKM MPOBOJMUTCS B IPOLECCE NMPOU3BOJACTBA U IPU IOATOTOBKE
aHAJIM3aTOPOB K MOBEpKe. B cuily MamocTh U BBICOKOM CTaOMIBHOCTH TOKOB YTEYKH CEHCOPOB
JMaHHas TpoleAypa B MpoLecce HKCIUTyaTallid HE MPOBOAMTCS, MOATOMY OMIUS TPaTyHUPOBKH

HYJICBOW TOUKH BBHIHECEHA B CIy»eOHOE MEHIO rpagyupoBoK (cM. [Ipuioxxenue 6).

10. TIOPAAOK PABOTBI.

Bxuttounrte ananuzatop. [IponsBeaure HacTpoiKy U KaauMOpOBKY aHAIM3aTOpa COIIACHO IL.II.

8, 9 HacTOAIIEr0 PYKOBOJICTBA. AHAIN3aTOP FOTOB K padoTe.
Bam ananuzarop sBIsSieTCS YHUBEPCAJIbHBIM CPEACTBOM H3MEPEHHUS, C MOMOILBIO
KOTOporo Bel MokeTe pemiaTe pa3HOOOpa3Hble 33Jaud aHATUTHYECKOTO KOHTPOJS KUCIOpOjaa B
pasHbIX oOsacTsX. BeiOpanHbI Bamu BapuaHT UCIOJNIHEHHE aHAIM3aTOpa B HAWIyylled CTENeHU
COOTBETCTBYET KOHKPETHOMY Ha3HAYCHMIO M 00JAaCTH €ro NMpUMEHEHHs, ONMMCAaHHbIM B ILI. 2, 3.
Jnsa  pemieHuss Apyrux TNPUKIAAHBIX 3a7ad  Bbl  MokeTre JIONOJHUTENBHO MpUOOpECTH

COOTBETCTBYIOIIIME aMIIEPOMETPUYECKHAE CEHCOPhI W HEOOXOIUMBIE akceccyapbl. B ciydae
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npuobperenuss Bamu HoBoro ceHcopa Bam HeoO0xoanmo OyleT BBECTH MAacIOPTHBIE KOHCTAHTHI

BCTPOEHHOTO B CEHCOp AaT4rka TemmepaTtypsl (cM. [Ipunoxenue 3).
B sTOM paznene mpuBOASTCS CBEACHUS O MOPSAKE paOOTHI C aHATM3aTOPOM TPHU PEIICHUU
KOHKPETHBIX 3314 aHAIMTHYECKOTO KOHTPOJIS KUCIIOPOJa, a TAKXKe NAIOTCS PEKOMEHIAIUH TI0

MIPUKJIAIHBIM IpuMeHeHUsIM aHanu3aTtopa AKIIM-1-11.

10.1. OnpenesieHne KHCI0POAA B ra3ax.
Jns pemenus atou 3agauu ucnonb3yroT AKIIM-1-111" u usmepurensnyto kamepy MKIII'.
Jlns obecrieyeHUs] U3MEPEHUH KHUCIOPOAa B Pa3psKEHHBIX ra3oBBIX CMecAX (Hampumep, B
TOIOYHBIX Ta3ax) aHAJIU3aTOP KOMIUIEKTYETCS YCTPOMCTBOM MOATOTOBKU ra3zoBoit mpoosr YIITTI-
11. C noMo11pto 3TOro yCTpoicTBa OCYLIECTBIISETCS BCAChIBAHUE U OXJIAXACHHUE aHAIU3UPYEMOIO
ra3a ¢ HOCJIEIYIOIUM OT/IEIEHUEM CKOHIECHCUPOBAHHOM BJaru U HarHETaHUEM B M3MEPUTEIbHYIO

kamepy ACpOsz. [IpunnunuansHas cxema YIII'TI-11 noka3ana Ha puc. 10.1.

YCTpoACTEBO NOArOTOEBKW Npobbl

300
280 N

K npubopy

F -
L]
oo o=
o @ o
o -
—'—'_
72
L—

Mazo-#xuaKocTHOW GNoK.
. 3MeeBUK.
. @naHel.
. Tpyba.
. EMKocTe AnA cbopa sRary.

[ R N

Puc. 10.1 ITpunuunuansHas cxema YIIT'TI-01.

Ecnu ananmusatop OyneT HMCHOIB30BaThCS [ M3MEPEHMM CBEpPXMajbIX KOHILIEHTpalMi

KHCJIOpOJia, HEOoOXoauMo oTrpaayupoBaTh ero mno «Homp pactBopy» (cm. m. 9) wnm
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cepTu(UIUPOBAHHOMY HHEPTHOMY Ta3y (aproH, a3oT uinu CO2 CO CTENEHBI0 YUCTOTHI HE XYXKE YeM

99.999 006. %). I'pamyupoBKy BTOpPOW TOYKH MOKHO TPOBOAMTH MO aTMOC(EepHOMY BO3IYXY,
HACBHIIICHHOMY TIapaMH, BOJBI B PEXUME «ABTOTPAaIyHPOBKa» WIH C TOMOIIBIO ITOBEPOYHON

razoBoi CMCCH, COACPIKaHUEC KUCTIOPpOAa B KOTOpOﬁ OIM3KO0 K BCPXHEMY AUaIla3OHy U3MCPCHUS.

Buumanue! [lpu npoBeneHnH n3MepeHUil MPOLIEHTHOTO COAEpX aHMs KUCIOpOAa B razax
MOMHHTE, YTO OOIllee [aBleHHE aHAIM3HPYEeMOIro raza B H3MEPUTENbHON KaMepe He TOJIKHO
3aMETHO OTJIMYATHCSA OT 0ApOMETPUUYECKOTO JaBIEHUS. B TakuxX ciydasx ¢ MOMOIIBIO PETYyNIATOpa
pacxojia Ta30B 00ecreybTe MUHUMAIBLHO BO3MOKHBIN pacxoJ1 ra3a yepe3 U3MEPHUTEIbHYI0 KaMepy.
Crnenute 94TOOBI HA UyBCTBUTENBbHON MOBepXHOCTH AC HE OBLIO Karenh BOJBI.

10.2. AHaIUTHYECKHH KOHTPOJb KOHLEHTPAIMM KHCJIOPOAA B IMOTOKEe KHIKOCTE,
HalpUMep B XUMHUKO-TEXHOJIOTHYECKUX ITpolieccax moAroTroBku Boasl Ha TOLI, I'POC, ADC.

Jnst pemieHUsl 3TOM 3aJaud B HAWIy4IIed CTENEHHW IOAXOTUT BapHUaHT HCIIOJTHEHUS
a"anmuzatopa AKIIM-1-11T. Ananu3aTopbl JOJKHBI YCTaHABIMBATHCS MO MECTY WIIM Ha mute. [
3TOro HEOOXOJMMO Ha JIMHUM BXOJAa aHAIM3UPYEMOIl MpOObl yCTaHOBHUTH PEryJATOp JABJICHHUS
(Ipoccenb) U XOJIOAMIBHUK. Peryisrop naBieHus A0DKeH o0eceuynBaTh PeryJIMpOBaHUE pacxoa
aHAM3UpyeMoi TpoObl Yepe3 m3MepHurTenbHylo kamepy AC B amamazoHe ot 2 go 50 in/gac.
XOJ0IUIBLHUK TOJDKEH 00eCIIeYMBaTh OXJIXKICHUE aHATU3UPYEeMOU MpoOsl 10 Temneparypsl 0 — 50
°C. C nenpl0 yMEHbIIEHHs BPEMEHH TpPAaHCHOPTHOTO 3amasfbiBaHus U 3¢ddekroB “moncoca
BO3/yXa~ PEKOMEHIYETCsl aHaJIM3aTop YCTAHABIMBATh B HEMOCPEICTBEHHOH OJIM30CTH OT
npobooTObopHON Touku. [l mojBoAa aHalM3Mpyemol mpoObl K u3MeputesnbHON kamepe AC
JIOTTYCKAEeTCsl MCIOIh30BaTh TPYOKM W3 HEpIKaBEIOIIeH cTaim win THOKylo TpyOky m3 [IBX c
BHYTPEHHUM IUaMETPOM He MeHee 4 MM M TOJIIMHON cTeHKH He MeHee 1 MM. He nmomyckaercs
UCTIOJIb30BaHUE TPYOOK M3 CHIIMKOHOBOHM pe3uHbl. CIIMB aHATM3UPyeMOH MpoOBI OKEH OBbITh
cBOOOAHBIM. [l 3TOro BHYTpeHHUU auaMmerp TpyOku noikeH ObiTh He MeHee 4 MM. Ilepen
W3MEPUTEITLHON KaMepod PEKOMEHIIyeM YCTAaHOBUTh (DHIIBTP TOHKOW OYHCTKH, KOTOPHIA BhI
MOYKET€ 3aKa3aTh JONOJIHUTENIBHO.

I[pn mnonxmoyennn wu3MmeputenbHoi kKamepsl (MKIDK) k mnpoGooTOOpHON TOUKe
UCTIONB3YHTE CTaHNApTHBIE TIEPEXOJHUKH, KOTOphle BBl MokeTe 3aka3aThb TIpH MOKYIIKE
aHajgu3atopa WiM 1o e-mail (C HOMEHKJIAaTypoW CTaHAApTHBIX NEPEXOAHHUKOB Bbl Mokere
O3HaKOMUThCsSI Ha Hamewm caiite). [Ipu ycranoBke ACpO2-03 niu ACpO2-04 B U3MEpHUTEIbHYIO
KaMepy yOenuTech B HaTUYUU T€PMETHU3HPYIOMIETO PE3MHOBOrO Kousbla (cM. puc. 3.9, 3.10). s
o0ecrieyeHHsT HE3aBHCUMOCTH TIOKa3aHM OT CKOpPOCTHM IIOTOKAa YCTaHOBHTE B TpyOke
npoOooTOOpHUKA pacxol Boabl paBHBI 2-50 n/uac. TpyOKy, COEIMHEHHYIO C BBIXOJIHBIM

HITYLEPOM U3MEPUTETHHON KaMephl, MOJIOKUTE B CIIMBHOM JIOTOK.
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10.3. AHaJauTHYeCKUI KOHTPOJIb KHCJIO0POJAa B cOCyAax U TPyOonmpoBoaax

padoTamuX MOA AaBJICHUEM.

Jns pemieHust 3TOM 3a7ayM B HAWIY4YlIEH CTENEHW MOJIXOAUT HMCIOJHEHUE aHaau3aTopa
AKIIM-1-11A, B kommiekT kotoporo BxoauT ceHcop ACpO2-06, cHaGKeHHBII KOMIEHCATOPOM
BHEIIIHETO JaBJICHUS. DTOT TUIl CEHCOPOB MOXKET YCTaHABIMBATHCSA B TPyOONpoBOABI U OalimacHble
nuHUYM uepe3 cranaaptHeie ¢aaniel. CeHcopsl ACpO2 BBIMYCKAIOTCS B HECKOJIBKUX HCITOTHEHHUSIX
OTJIMYAIOIIMXCSl Ta0apUTHBIMU U TPUCOECIUHUTENBbHBIMU pa3Mepamu (cM. puc. 3.4). CeHcopbl
ACpO2 BBIIEPKHUBAIOT CTEPUITH3ALNAIO OCTPHIM mapoM TipHu 143°C, 9T0 1m03BOJISET UX HCTIOIB30BaTh
B (pepMeHTepax U OMOpEaKTOpax KaK OTEYECTBEHHOIO, TaKk M 3apyOexHoro mpousBoicTB. Ilepen
crepunm3anueii ¢pepmertepa ¢ ycranoBieHHbIM B HeM ACp02-06, HE0OXOIUMO OTCOSAUHUTH
Kabellb OT CEHCopa, W Ha €ro pa3beM HAKPYTUTh 3alIUTHYIO 3ariymliky. [Ipu 3ToM HeoOXxomumo
yOeauThCsl B HATMYMU U LIEJIOCTHOCTH FepMETU3UPYIOIIEN NMPOKIAaJAKH B 3alIUTHON 3armymke. [Tpu
CTepHJIN3ALIUH CEHCOpa B OMOpeaKkTope OeBaTh 3alIUTHYIO 3arIyIIKy He TpeOyeTcs.

Anammzatopel AKIIM-1-11A B xommiiekre ¢ ACpO2-06 MoryT HalTU NMPUMEHEHHE INPU
AQHAIUTUYECKOM KOHTPOJIE PAaCTBOPEHHOTO KHCIOpOJa B 1-OM KOHTYpE OXJIaXACHUS SIAEPHBIX

PEaKTOpOB.

11. TEXHUYECKOE OBCJYKUBAHUE AHAJIU3ATOPA.

Ecoim Bam ananmuzatop HyXaaeTcsi B TEXHUYECKOM OOCITY>KMBAaHHHM, PEMOHTE WIH
MIEPUOINYECKON TTOBEpKE, CBKUTECh ¢ cepBUCHBIM IeHTpoM HIID «Ansda BACCEHC» (ampec
yKazaH Ha  cTp.2) Wik ¢ OmmbKalmmMm oduuuansHeiM auiepoM. KoHTakTHbie TenedoHbI
o UIHANTEHBIX JUIEPOB Pa3MEIICHBI HAa HAIIEM CaiTe.

CepucHsiii ieatp OO0 «HII® «Anspa BACCEHC) BBITIONHSET BECh KOMIUIEKC paboT 10
TEXHUYECKOMY OOCTYKMBAaHUIO AaHAIM3aTOPOB M UX MEPUOAMYECKON TIOBEpKE B OpraHax
loccranpapra PO. C ycnoBusiMu npoBefeHHs 3THX paboT Bbl MOXkeTe 03HAKOMHUTHCSI Ha HaIIeM
caire.

11.1 DnexktpoHHBI OJOK aHamM3aTOpa KpaiHE pEeAKO HYXAAeTCsi B OOCITYy)KMBAaHUH U
pemMoHTe Oyiaroapsi BBICOKOMY KauecTBY MPOU3BOJICTBA aHAIM3aTOPOB, HCIOJIB30BAHUIO HAJIEKHBIX
KOMIUIEKTYIOIINX, MPOYHOCTH, TEPMETHUYHOCTH U BBICOKOW CTENEHM MbUIEBIAr03aIIUThl KOpIyca
ananuzaropa (IP-65). Kaxaplii ananu3aTop B KOMIUIEKTE C JATYUKOM MOJIBEPraeTCsl UCTIBITAHUSIM
Ha HaJIeKHOCTh, TPOXOJAUT MPEANPOIAKHYIO MOATOTOBKY M TECTHPOBAHHUE pabOTOCTIOCOOHOCTH €T0
OCHOBHBIX 0JI0KOB. B mepuoanueckoil 3amMeHe HyKJIaeTcsl TOJIbKO Oarapeiika, yCTaHOBJICHHasl B
HIOKHEM OTceke aHanm3aTopa. Kak mpaBuio, 3ameHa OaTapedku OCYIIECTBISETCS MPH KaKIOM
BTOPOM TEXHHYECKOM OOCITY)KHMBAaHHH aHaIN3aTopa Mepe] MPEICTaBICHHEM €ro sl €KEroHOM

IIEpUOINYECKON MTOBEpKH B oprassl I occranmapra PO.
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11.2 AMmmepomMeTpudeckue CEeHCOphl OJaroaaps OpUrHHAIbHBIM TEXHUYECKUM DEILICHUSM,

UCTIOJIb30BaHUIO  ONIAarOpOJNHBIX METAUIOB M BBICOKOMY KauyeCTBY IPOM3BOJCTBA HMMEIOT

HEOTPAaHUYEHHBIH CpOK CHIykO0bl. B TO e BpeMs CEHCOpbl HYXJIAlOTCd B MPOBEACHUU

MeEXperilaMeHTHOro 00ciykuBaHus, BeinmoaHsemoro [lotpeduteneM B mporecce skcmryaranuu. K

3TUM paboTaM OTHOCSATCS 3aMEHa MEMOPAHHOTO KOJIMayKa U TeJIMEBOT0 pacTBOPA IEKTPOIHUTA (CM.

.. 3, 4). [leppoaAnuHOCTh 3aMEHBI JIEKTPOIUTAa 1 MEMOPAHHOTO KOJMA4yKa 3aBUCUT OT yCJIIOBHA

AKCIUTyaTalluy aHaIM3aTopa U JOJKHA IPOBOAUTHCA HE peke 1 pasa B rofi, a TakKe B CIEAYIOLINX

clIyJasix:

e Hapymena [elOCTHOCTP MeMOpaHbl. BHENIHUM TPHU3HAKOM JTOTO CIIy)KaT BHIAMMEIC
KareJgbKy DIEKTPOJIUTa HA TOPIIOBOM TMOBEPXHOCTH CEHCOpa, a TaKKe 3HAYUTEIbHOE
YMEHBIICHHE YPOBHS 3JIEKTPOJIUTA B KOPITyCE CEHCOPA;

e MemOpana BBHITSHYJaCh W HE JOCTATOYHO CHIJIBHO HATSATHBAETCS TOPIIOBOM YACTHIO
CTEKJIIHHOU THIIB3bI (cM. puc. 4.2). [IpusHakoM ci1aboro HaTsSKEHUS MEMOpaHbI SBISETCS
3HAYUTEIHHOE CHUKEHHE OBICTPOJICHCTBUS M BBICOKOE 3HAYEHUE OCTATOYHOTO TOKA CEHCOopa
IpU HaxoXaAeHuu ceHcopa B «Hounb pacTBopey;

e JlokaszaHusi aHanM3aTropa MpH MU3MEPEHUSIX WM TPAJYHPOBKE MO BO3AYXY HECTAOMIIBHBI H
UMEIOT OONBIION JApeid.

Ecnu B ceHcope BO3HHUKIIA KaKas-TO HEMOJAKa, MPEX/IE BCErO MPOBEPHTE IIEIOCTHOCTh Kabens

U CTEKJITHHOW THIIB3bl. Hannuue TpemmH U CKOJIOB Ha CTEKISTHHON Tuib3e AC CBUIETENHCTBYET O

Hecoomoaennu [lorpedburenem mep npegoctopokHocTu (cM. 1. 6). HeakkypaTHoe oOparieHue ¢

AC u HecoOoIeHne Mep MPEIOCTOPOKHOCTH MOXKET MPUBECTH K ero yrpare. [lpu BBISCHCHUH

MPUYUH OTKA30B MOTYT OKa3aThCs MOJE3HBIMH TECThl paboTocrocoOHocTH AC. DTH TECThl MOXKHO

TaK)Ke TPOBOJIUTH IIPHU 3aMEHE MEMOPAHHOTO KOJITIAYKa ¥ PACTBOPA DIIEKTPOIUTA.

Tect Nel. IIpoBepka cOpOTUBICHUS U30IALUN MEXIAY KaTOJIOM U aHOJIOM.

1.  CHumuTe MeMOpaHHBIN KoJa4voK (cM. puc. 3.7, 3.8) U MpoMONTe 3JIEKTPOIHBIN aHCAMOJIb B
TUCTHITMpOBaHHON Boje. C moMomipio (UIBTPOBAIBHON OyMaru yJaiuTe Karid BOABI U
TIIATENHFHO MPOCYIIUTE TOPIIOBYIO YaCTh CTEKIISIHHOW THIIB3BI.

2. B riaBHOM MEHIO BOWIUTE B OMIUIO JUATHOCTHUKA CEHCopa. (cMm. 1. 8.4).

3. Ecmu tok cencopa (Icenc) umeer 01m3koe K HyJt0 3HaueHue (cM. puc. 8.4-20) U COMOCTaBUM
C BETTMYMHOM ocTtaTouHOro Toka (I ocT), TO cOmpOTUBIICHHE H3OSAIMU HAXOAUTCS B TIpeaenax
HOpMBI. Ecii TOK ceHcopa 3HAYUTEIbHO OTIMYACTCS OT HyJI, MONpoOyiTe OoJiee TIATeNbHO
BBITIOJIHUTH 1. | HACTOSIIETO TecTa. BRICOKOE 3HAUYEHHE TOKA CEHCOpa CBUAETENBCTBYET O
HapyUIeHUH COMPOTUBICHUS u30mauuu. K BO3MOXHBIM MNpUYMHAM CJEIyeT OTHECTH
HapyIIeHHE LEJIOCTHOCTU Kalens, TPEeIIMHbI WU CKOJIBI B CTEKISIHHOW THIIb3€, a TaKkKe

NOTIaJlaHNe BJard Win cylb(puTa HaTpHUs B pa3beM ceHcopa. B mocieaneM ciydae ciemyer
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Tect

IMPOMBITH PA3BEM Z[HCTI/IJIHHpOBaHHOﬁ BOI[OI>'I, a 3aTCM THIATCJIBHO IMPOCYHIUTH B TCUCHUC
HECKOJBKHX CyTOK IpH Temrepartype 0iu3koit k 40-60 °C.

Ne2. IIpoBepka gaTumka TEMIIEpATyphl U MPOBEPKA pEAKUHUHM CE€Hcopa Ha Bamie apixanwue.

OTOT TECT BBINOJHSICTCS MOCE BRITTOJHEHUA Tecta Nel.

1.

B okne «/luarnoctrka ceHcopay HaOIIOAaiTe 32 TOKOM mpoTeKaromm depe3 cencop (Icenc)
u mnokasanusmu Ttemreparypsl (T). Bo3pmuTe ceHcop 3a IUIaCTMAccoBylO J€Talb U
BBIJIOXHUTE Ha CTEKJISTHHYIO TMJIb3y CEHCOpPa, HAIpaBJsisl CTPYIO albBEOJSIPHOTO BO3yXa Ha
TOPIOBYIO YacTh CTEKJISHHOM T'Wib3bl. ECIM TeMIiepaTypa OKpy»Karollero Bo3ayxa Hike 35
°C, To mokazanus temreparypsl (T) U Toka ceHcopa TOJKHBI BO3pacTarh. Y BEIMYCHHE TOKa
CeHCOopa OOBSCHSETCS TeM, UYTO Ha MOBEPXHOCTH CTCKJISTHHON T'MIJIb3bI KOHACHCUPYETCS BiIara
U3 albBEOJIIPHOIO BO3/yXa U 3JIEKTpUUYECKas LENb MEXY KaTOOM U aHOJOM 3aMbIKAETCS.
[To mepe ucnapeHus BJIaru co CTEKISHHON T'MiIb3bl TOKa3aHUs TeMIIepaTyphl U TOKa CEHCopa
OyoyT yMEHbBIIAThCSA, CTPEMACh K MPEKHUM 3HaueHusM. Takoe TMOBEACHHE CeHcopa
CBUJIETEJICTBYET 00 OTCYTCTBHHM OOpBHIBOB B Kabese U pa3beMme ceHcopa. Ecim Tok ceHcopa
HE U3MEHsEeTCs, NOoNnpo0yiTe Morpy3uTh TOPLOBYIO YacTh CTEKJISIHHOM T'MJIB3bl B CTakaH C
JUCTUITMPOBAHHOW BOoAo#. [Ipu 3TOM aHOX ceHcopa AOJIKEH HaXOIuThCs B Boae. Ecium sTa
orepaiusi He TpUBeNa K OXKHUIAEMOMY pE3yJbTaTy, TO MO-BUIUMOMY, K KaOelo ceHcopa
MPUKIIAIBIBAIMCH HEJOMYCTUMO BBICOKHME MEXaHUYECKHE yCHIHs (CM. M.6), 4TO MPHBENIO K
00pBIBY aHOMa WM KaToaa. B aToMm ciyuae cBsxutech ¢ cepBucHbIM 1ieHTpoM OO0 «HIID
Anspa BACCEHC». PeMOHT Takoro ceHcopa BO3MOKEH TOJBKO B cilydae oOpbIBa Kabemns y
pazbema. [Ipu HemOmycTHMO BBICOKMX MEXaHWYECKHX Harpy3kax Ha KaOenb MOXKET Takke
MPOU30UTH OOpBIB MPOBOMOB Kabemns JaTdWka TeMmmepaTyphl. B sToMm ciydyae Ha AmcIIiee
BBICBETUTCSI HaANUCh «JlaTunk He mnoxakitoueH». B 3ToMm ciydyae Takke CBSKUTECH C
cepucHbIM 11eHTpoM OO0 «HITD Ansdpa BACCEHC».
11.3. I3mMepuTenbHas kamepa.

HpI/I OpOBCACHUN AHAJIU30B B IIOTOKC )KPII[KOCTeﬁ, COACPpIKaAIINX 0OJIBIIIOE KOJHUYECTBO

B3BCIICHHBIX 4YaCTHIl, Ha BHYTpeHHeﬁ MMOBEPXHOCTHU H3M€pHTCJ’IBHOfI KaMCpbl TTOABJIAIOTCA

OTJIOKEHUS, YXyJIUIalolue ee Mpo3padyHocTh. B sTom cimyuae Bam cinexyer ee mpoducTuTh €

NIOMOIIIBKO MApJICBOTr0 TaMIIOHA, 3aKPCIJICHHOI'0 Ha ,I[CpCBHHHOﬁ IIaJI04Ke. I[J'ISI 3(1)(1)6KTI/IBHOCTI/I

OUYHCTKA MOXHO HCIIOJIB30BaTh JIFOObIE MOIOIIME CPEACTBA, HAMPUMEP CTHPATBHBINA IOPOIIOK.

Hcnonws3oBaTe pacTBOPUTENM HE pekoMeHayercs. [Ipu mnpoBeAeHUMM YHMCTKHM W3MEPUTEIBHOMN

KaMepbl KeNaTesIbHO Tak)Ke IMPOMBITH 0OpaTHbIN kiamaH (cMm. puc.4.5, 4.6). Jlnsg uckimrodeHus

BO3MOXHOCTU 3aCOpPCHUA H3MepHTeJ’ILHO§I KaMCpPhbl uenecoo6pa3Ho YCTaHOBUTDH CI)I/IJ'IBTp TOHKOM

ouucTKH (cMm. 1. 1, 1. 4.3).
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12. BO3SMO’KHBIE HEITOJIAJIKM U CIIOCOBbbI UX YCTPAHEHMUSI.

Buemnue nposiBieHus

BeposiTHbIe TpUYHHBI

CniocoObl yCTpaHEeHHS

I. AHnanuzaTtop HE

BKJIIFOYAaCTCA

Brren u3 CTpOst

MMpECaAOXPAHUTCIIb

3aMeHUTH MNpEeaAOXPaHUTCIIb.

2. Ha jgwucmnee anamu-
3atopa
coobmenue «CeHcop HE

3aropaercs

1. CeHcop He MOJKIIIOYEH K
aHaIN3aTOPy

OTKpBITH BHYTPEHHUU OTCEK
aHAJIN3aTOPA U NOJKIIOYUTH CEHCOP

CBsDKUTECH C CCPBUCHBIM LICHTPOM

MOJIKJTIOUEH» 2. O6pebIB Kabens 10 BOIIPOCY PEMOHTA WJIH 3aMEHBI.
3. [Tokazanus He | 1.Bricox pacTtBOp JIomUTh pacTBOp AIJIEKTPONIUTA WU
YyBCTBHUTEIIHHBI K | DJIEKTPOJIHTA 3aMEHUTh MEMOPAHHBIN KOIMau0K
W3MEHEHUIO Bomonaute Tect Ne2 (cm. m.11).
KOHIICHTpALUU 2. O0OpebIB Kabens [Ipu otpunarensHOM pe3yJsbTare
KHCIIOpO/ia. CBSA3aThCA C CEPBUCHBIM IICHTPOM

GUpMBI IO BONPOCY pPEMOHTA WU
3aMEHBI.

4. Tlpu rpagyupoBKe IO
«Honb pactBOpY» ceHcop

Hapymeno conpotuienue
W30JISIIIUA B CEHCOpE WU B

[IpousBecT  BHEIHUNA  OCMOTp

ceHcopa M BBINONHUTHE Tect Nel.

uMeeT 00JIBIIION | pa3beMe ceHcopa [Ipu oTpuLaTeNnbHOM  pe3yibTare

OCTaTOYHBIA TOK CBA3aTbCd C CCPBUCHBIM LCHTPOM
¢GbupMBI 1O BONPOCY PEMOHTA MU
3aMEHBI.

5. [Tlokazanus cencopa | 1. HapymeHna 1enocTHOCTh | 3aMEHUTh MeMOpaHHBIN KOJIIMavY0K

HECTaOWJIBLHBI BO BPEMEHHU | MEMOpaHBI ObecneunTh TpeOOBaHMS o

npu MOCTOSIHHOM | 2. MemOpaHa BBITSHYJIACh | TEMIIEPATYPE U PACXOIy BOJIBI Yepes

KOHIIEHTpALlUU u3-3a MPEBBIIICHUS | HI3MEPUTETLHYIO KaMmepy. 3aMEHUTh

KHCJIOPO/a. TEMIIEPATyphl WK pacxojia | MEMOpPaHHBIN KOJIMa4d0K

BOJIbI
6. Ilocne Bxmouenus | Paspanunace Gatapeiika 3aMeHUTH MATBYUKOBYIO OaTaperKy

aHaJM3aTopa BBIXOJ Ha
pabounii pexUM
npesbimaeT 20 MUHYT

7. bricTponelicTBue
ceHcopa CYILIECTBEHHO
YMEHBIIUIOCh

MewMOpaHa BBITSIHYJIaCh
TIPEBBIIICHHUSI
TEeMIepaTypbl MM pacxoja
BO/JIBI

n3-3a

O6ecneunTh TpeOOBaHMS
TeMIepaType U pacxoay BOIBI uepes
U3MEpUTENbHYIO0 Kamepy. 3aMEHUTh

MeMOpaHHBIM KOJIMayoK

1o
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1. HASBHAYEHHUE U OBJIACTDb IIPUMEHEHMUSI.

Anammzatopsl kuciopona AKIIM-1-11 (B manbHelIeM - aHaIu3aTOphl) MpeTHA3HAYCHBI IS
MIPOM3BOJICTBEHHOr0 aHanu3a (““HempepbIBHOTO  aHaiu3a”’, “aHaiuM3a HaA JIMHUM®  WIH
“TEXHOJIOTUYECKOTO aHaym3a’””) KoHIeHTparuu (¢02), mapruansHOro AaBieHus kuciopoaa (p0a2), u
temnepatypsl (T) B KUAKUX U Ta3000pa3HBIX Cpeax.

Amnanuzaropsl, Onaromaps CBOE yHHMBEPCAJBHOCTH M IIMPOKOMY aCCOPTHMEHTY
HCIIOJIb3YEMBIX aMIiepoMeTpuueckux ceHcopoB (AC), MOryT NpPUMEHATbCA Ul peLICHUS
pa3HOOOpa3HBIX 3aJa4 AHAJTUTHUYECKOrO KOHTPOJS KUCIOpOJa MPAKTUYECKH BO BCEX OTpacisaX
XO3S5IIICTBA: TETUIODHEPTreTUKE, MUIIEBOM, XUMUYECKOM W HEPTSIHOW MPOMBIIIICHHOCTH, OXpaHe
OKpyXxarormeir cpeapl, OworexHonoruu u wmemunuue, L[I'COH, XXKX, pbeiOHBIX X03sHCTBaxX,
OUYHCTHBIX COOPY>KEHHUSAX U T.J.

AHanuzaTopbl MpeAHa3HaueHbl AJs AKCIUTyaTallid B TMPOMBIIUIEHHBIX W JaO0OpaTOpHBIX
YCIIOBUSIX TPU TEMIEpaType OKpyKaroweil cpensl oT mMuHyc 20 no mmoc 60°C m temmneparype
aHasmsupyemonr cpeasl or 0 mo 50°C, orHocutenpHOM BiaxkHocTH Bo3ayxa 100 % mnpu
temneparype 25°C u atrmochepHom aasnenuu ot 84.0 1o 106.7 kIla (ot 630 o 800 mm. pT. cT.).

AHaJIM3aTOPBI OTHOCATCS K:

- BugaM kaumartudeckoro ucroiHeHus Y3 u T1 mo TOCT P50444-92;

- rpyIIe 2 B 4aCTU BOCIIPUHUMAEMBbIX MexaHndeckux Harpy3ok o ['OCT P50444-92;

- 0 3JIEKTPOOE30MaCHOCTH aHaiu3aTophl yaoieTBopstoT TpeboBanusm ['OCT P50267.092 u
BBINOJHEHBI N0 Kjaccy 3amuthl II, Tuna B. AHanu3atopbl BBIMOJHEHBI B TEPMETUYHOM KOpPITyCE
CTEIIEHHU NbUIEBIaro3aiuTsl [P-66.

Amnamuzaropsl Bo AKIIM-1-11 cootBerctBytoT TpeboBanusim ['OCT IEC 60079.1-2013,
I'OCT 31610.11-2014 (IEC 60079-11:2011), umeroT BuUJ B3pHIBO3AIIMUTHI «HCKpOOE30MmacHas
JJIEKTpUYECKass I1eMb yPOBHS «ib» © B3pBIBOHENpOHHUIIaeMass 00ojiouka YpoBHs «dby
(M3MepuTeIbHOE YCTPOICTBO), MOATPYIIBI B3PHIBOONACHOCTH Ta30Boi cmecH IIC, TeMmepatypHoro
kyacca T6. B anekTpuuecKkyro cxeMy BHECEHBI dJIEKTPUUECKUE JIEMEHTBI, OTPAaHMUYMBAIOIIME TOK Ha
BBIXOJIE U3MEPUTEIBHOIO YCTPOMCTBA IO NCKPOOE30IIaCHBIX 3HAUEHUH.

Ananmuzatopsl AKIIM-1-11 BBITTOTHSIOTCSA B HECKOJIBKUX BapUAHTaX UCIOJIHEHHS, KKI0€
U3 KOTOPBIX OTJIMYAETCS aMIEPOMETPUYECKUM CEHCOPOM U TNPUHAIIEKHOCTSIMHU, BXOIALUIMMH B
KOMIUIEKT €ro mocTaBkd. KOHCTpPYKIMHM amMIepoOMETPUYECKUX CEHCOPOB pa3pabOTaHBI C yUeTOM
cneun(uKu U3MEepeHuid B TOW WM WHOU obnactu. [loaTomy mpu BbIOOpEe BapHaHTa UCHOTHEHHUS
aHaJIM3aTopa JKeNaTeIbHO UCXOAUTh U3 Ha3HAUYEHHUS U 00JacTU NpUMEHEHUs aHanu3aTopa. Obnactu
MPUMEHEHHS aHaJIM3aTOPOB M OOO3HAYEHHUS HMX BapHAHTOB HX MWCIIOJIHEHUS IpPH 3aKa3e U B

JOKYMEHTAIIUH IPYTOro U3/AeNus puBeIeHbI B Tabnue 1 .
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Taoauua 1.

Ha3zuauyenue u o0J1acTin

O0o3HaueHNEe Oo6o3Hauenue AC u NpHMeHeHHsl aHAIH3aTopa
HCIOJIHEHHS aHATU3aTopa aKceccyapos AKIIM-1-11
AKIIM-1-11T ACpO:-03 W3mepenust kucinopoaa B razoobpas-

TY 4215-001-66109885-10

TY 4215-001-66109885-10

HN3mepurenbHas kamepa
UKIIT" nan UKAT

IHoOynuTenns pacxona

HBIX cpenax. Jlns pemieHus 3amay
sHEprocOepeKeHus, ONITUMU3AIAH
MPOIIECCOB TOPEHUSI TOILIMBA, KOJIO-
THUYCECKOI'O nu MMPOU3BOACTBCHHOT'O
MOHHUTOPHHTa  COCTaBa  BO3JyXa
IMIPOM3OHBI, ABIMOBBIX ra3oB,
obecrieueHust MOKapoB3PHIBOOE30IAC-
HBbIX yc.]’[OBHfI MIPpOU3BOACTBA.
H3mepeHne KOHIIEHTPAIH KHCIopoaa
B AbIXAaTCIIBbHBIX TIa3aX B KOMIIJICKTC
MEITEXHUKH.

AKIIM-1-11T
TY 4215-001-66109885-10

ACpO2-04

TY 4215-001-66109885-10

HN3mepurenbHas kamepa
HUKIDIK
¢ 00paTHBIM KJIATIAHOM

N3mepenus kuciaopoja B BOJIE, B TOM
YUCII€ B MUKPOTPaMMOBOM JIHANa30HE
KOHIIEHTPALUM. Jls KOHTPOJIA
MPOLECCOB  BOJOXMMIIOATOTOBKHA B
termosHepretuke: TOL, 'POC, ADC,
TEIUIOCETH,  KOTeNbHBIX.  [Ipume-
HSIOTCSI B XMMHMYECKOH, HE(TIHOU H
MMUIIECBOM MPOMBIIIIEHHOCTH, B
arpoNpOMBIIUIEHHOM W BOEHHO-
MPOMBIIIUIEHHOM KOMIUIEKCAaX.

AKIIM-1-11 A
TY 4215-001-66109885-10

ACpO2-06
TY 4215-001-66109885-10

Crepuin3yeMble  CEHCOPBI
npu Temneparype 143 °C u
IaBJIEHNU 3 aTH. BrlnmoiHeH
B KOpITyCE€ M3 HEepKaBero-
merd  crand.  Tumopasmep
YTOUHSIETCSI MPU 3aKas3e.

W3mepeHust KOHIIEHTpau KUCI0poaa
B KYJIbTypalbHBIX KHIKOCTSIX. Jlist

pelieHus  3a7ad  aHATUTHYECKOTO
KOHTPOJIS KHCJIOpO/a B
OHMOTCXHOJIOTHH, MMUIIEBOM u
(hapMmareBTHUeCKOM

MPOMBIIIJICHHOCTH, a TaKke B 0c000
YHCTHIX XMMHYECKHUX IPOU3BOJCTBAX,
rne Tpedyercs crepunzanus AC.
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2. TEXHUYECKHUE XAPAKTEPUCTHUKHU

OcHoBHbIE TEXHUYECKHE XapakTepucTuku aHannzaropa AKIIM-1-11 npusenens! B Ta0. 2.

Taoauna 2.
3HAUYEHUE
TEXHUYECKHNE XAPAKTEPUCTUKHU TEXHUYECKUX
XAPAKTEPUCTUK
Jlnamna3oH ImoKa3aHHil:
3 0 -20000
- KOHIIGHTPAIMK KUCIOPOa, MKI/AM
3 0—100.00
- KOHIIGHTPAIMH KUCIOPOaa, MI/IM
- KOHIIEHTPAIMH paCTBOPEHHOTO KUCIOPOa, ppm 0-100
N o 0-200.00
- IPOLIEHTA HACBIIIECHUS )KUAKOCTE KHUCI0poaoM, % Hac.
o 0-100.00
- IPOLIEHTHOTO COZEePXKaHMs KUCIOpoa B razax, 00. %
0—-2000.0
- HapLUHUAILHOTO JaBJIEHUS KUCIOPOJIa, MM.PT.CT
0-200.00
klla
0-50

- TeMIIEPATyPhl aHATU3UPYEMOH kuKocTH, °C

[Ipenensl gOMycKaeMOro 3HAYCHHUs MOTPEIIHOCTH aHAIHM3aTopa TPHU
U3MEPEHUU:

- KOHOCHTpAlIU KHUCJIOpOJa B )KUJAKOCTAX,

B nuamazonax: 0 - 2000 Mxr/am’
2 - 100 mr/mom?
0— 100 ppm
- POIIEHTHOTO COJICPYKaHMSI KHCIOPO/a B Ta3ax
B nuanasonax: 0 - 20 06. %
20 - 100 00. %
- IPOLIEHTA HACBILIECHHS KUIKOCTEN KUCIOPOI0M, % HaC.

- HapOHuaJIbHOTI'O AABJICHUA KHUCJIOPOAa

B quanas3onax: 0 - 20 xIla
20 - 200 kI1a

+ (1.0+0.025*A)
+0.025%A
+(0.001 + 0.015*A)

+(0.001 +0.01*A)
+0.02*%(A-10)
+(0.1 +0.015%A)

+(0.001 +0.01*A)
+0.02%(A-10)

0 —200 mm.pr.CT. +(0.2 +0.01*A)

200 — 2000 mm.pT.CT. +0.022*(A-100)
- Temneparypsl, °C +0.3
Bpems ycranoBnenuss 90 % mnokasaHuili mpu ‘“‘ckaukooOpazHOM” 10

U3MEHEHUH KOHLIEHTpaIu kuciaopoma mpu 25 °C, cek, He 6oiee

Bunas! rpanynpoBok:

I1o nyneBoii Touke

Hounb-pactBop
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ABTOrpaayrpoBka (sl U3MEPEHUH B ra3ax U BOJE)

ITo BO31yXy B Iapax

BOJbI
ITo moBEpOYHBIM I'a30BBIM CMECIM Io IITC
Koppexknus 6apoMeTpuyecKoro AaBIeHUs €CTh
Koppekuus Ha coeHOCTh €CTh

TpeBokHAsE CUTHAIU3aLKs 110 BEPXHEMY U HUKHEMY PEryJIupyeMbIM
IpezenaM CoaepKaHus KUCIopoaa

3ByKOBasi, CBETOBAs,

“CyXue KOHTaKThl

Bpewmst ycranoBienust pabodero pexmnma

TOCJIe BKJIIOUCHHMS, MUH, HE Ooiee

ToxOBBIN BBIXOI, MA

0/4—-20, 0 -5

B03MOXXHOCTP HACTPOWKM IIKalbl CaMOMKCIAa Ha TpeOyeMbIid €CThb

UaTnia30H U3MEpPEeHHs U 3aJaHus KOdPPUIIMEHTa MacIITaOMPOBAHUS Kn=10
9 M=10;

(KM) mpu aBapuifHOM 3alIKaIMBaHUN CaMOITUCIIA ’

B03MOXHOCTE NPOTOKOJIMPOBAHUS PE3YyJbTaTOB M3MEPEHUN C HX CCTE

COXpaHEHHEM B IaMSITH aHAJIM3aToOpa U 0TOOpakeHWEM Ha JTUCIUIEE B

TaOJIMYIHOM BHJIC.

DIIeKTPOHHBIN OJOKHOT €CTh

BbIX0oabl Ha KOMIBIOTED RS-485

Cpennsist HapabOTKa Ha OTKa3, 4, HE MEHEe 5000

Cpok ciry>k0BbI aMIIEpOMETPUIECKOTO CEHCopa

Cpenumuii cpok ciry>k0bl aHAITU3aTOPA, JIET, HE MEHEE

He orpannuen

10

[Totpebnsiemas momHOCTh, B*A, He Gonee

Harnpsixenue nuranus

36/220 B, 50 I'u

Jucnuieii ¢ noacBeTKoi I'paduueckuit
KnaBuarypa ¢ moaceTkoun Cencopnas
["abGapuTHbIe pa3mepsl, MM, He Ooiee:

- UI3BMEPUTEIBHOTO YCTPOMCTBA 174x174x161
- rpaU4ecKOro TUCTIIes 80x50

- U3BMEPUTEITHLHON KaMephl 100x90x30
- aMIIEPOMETPUUECKOI0 CEHCOopa 16x80

- JUIMHA KabeJs, M He MEHee 2

HayuHo-npousBoactBeHHasa chmpma «kBUOAHANTUTUYECKUE CUCTEMbI U CEHCOPbI»

AHAJIU3ATOP KUCJTOPOOA AKMM-1-11




64

Macca ananu3zartopa, Kr, He Ooee 5,0

[IpumMeuanue: A - MOKa3aHMs aHAIM3ATOPA B BHIOPAaHHOM €IMHUIIC U3MEPCHHUS.

3. COCTAB U3JAEJIUA U KOMIIVIEKT ITOCTABKH

B KOMIUIEKT MOCTaBKU BXOAAT U3JEIHS TIEPEUNCICHHBIC B Ta0. 3

Tabmwnia 3.
HaumenoBanue O6o3HaueHne TOKyMEeHTa Konnuectso
1. VYcrpoiictBo U3MEPUTENIbHOE
AKIIML1-11 HKIOK.2.001.003.003 1
2. CeHcop aMIEpOMETPUYECKUN * 1
3. Kamepa n3mepurenbHas * 1
WHcTpyMeHTHI U IPUHAUIEKHOCTH
4. @uakoH C 2IEKTPOIUTOM HXIOK 6.870.062 1
5. Cruiyc HXXIOK 4.001.001-09
6. IlpoOHUK C cyab(hUTOM HATPUS I'OCT 5644-75 1
7. Tpoouuk ¢ CoCl2 I'OCT 4525-77 1
3anacHble 4YacTu
8. Kopmnyc ACpO: B cbope * 3
9. Kombuo pe3nHoBoe * 1
OKcIUTyaTallMOHHAs JOKYMEHTAIUS
10. Komrnekt skcrutyatanmonHoi | HOKKOK 4215-001.11-
JIOKYMEHTAIMH, TacopT. 66109885-10 PO :

*) onpezensieTcs BApUaHTOM IOCTaBKU

4. TIOBEPKA AHAJIM3ATOPA.

4.1. IloBepka aHaIM3aTOPOB JOJKHA MTPOU3BOJAUTHCA HE PEXKe OJHOTO pa3a B 12 mecsies, a
TaKKe TOCJIe PEMOHTA U ATUTEIILHOTO XPaHEeHHUS.

4.2. YcnoBusl MOBEPKU U MOATOTOBKA K HEM.

4.2.1. Ilpu npoBeIeHUH MOBEPKU AOKHBI COOJIIOIATHCS CIEAYIOIINE YCIOBUS:
- TemImepaTypa okpyxkaromen cpeas 293 + 5 °K, (20 +5) °C;
- OTHOCHTENbHas BIaXHOCTh 65 + 15 % mpu Temneparype Bo3ayxa 293 + 5 °K, (20 +5) °C;
- armocdeproe aasnenue ( 99,9 + 6,6) xlla, (750 + 50) Mmm.pT.CT.;
- HampsokeHue cetu 220 +22 B, 50 + 0,5 I'm.
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4.2.2. llepen mpoBeAeHMEM TMOBEPKM aHAJIW3aTOpa  HEOOXOOUMO  BBINOJHUTH

MOJTOTOBUTENbHBIE paboThl. JlJIi 3TOr0 TOMECTHTE IIOBEpsSEMOE W3JCIHe M Heo0X0IuMmoe
obopynoBaHue Ha pabodyem cToiie, o0ecreurB ya00CcTBO pabOThl M UCKITIOYMB TOMAaHNEe Ha HETO
OpSIMBIX CONTHEYHBIX JIy4ei. 3aTeM MOJArOTOBBTE aHAIM3aTOp K paboTe COrjiacHO pasnaemy
“ITonroroBka K paboTe’ HACTOSIIET0 PYKOBOICTBA.

4.3. [IpoBeneHne MOBEPKH.

4.3.1. TloBepka aHanmu3aTopa 3aKJIIOYAa€TCsl BO BHEIIHEM OCMOTpPE aHaJIM3aropa,
ONpeeNIeHU: CHCTeMaTH4ecko morpemHoct <«OKuaKocTh-Ta3», MpeaesoB JomycKaeMon
a0COMIOTHOW TOTPEIIHOCTH W3MEpPEHUN KOHIIEHTpaluu (MaplualibHOTO JABJICHHS) KHCIOpPOa,
TEMIIEPATYPhI ¥ BpEMEHU YCTaHOBJICHUS MTOKA3aHUH.

4.3.2. Ilpu npoBeICHUU BHEUTHETO OCMOTPA JOJIKHO OBITh IPOBEPEHO:

- OTCYTCTBHME MEXaHMUYECKUX MOBPEXKICHUH, BIUAIONINX Ha TOYHOCTD [TOKAa3aHUN aHAJIN3aTOPa;
- 4YHCTOTa Pa3beMOB U THE3,
- COCTOSIHME COEIMHUTENBHBIX IPOBOIOB;
- COCTOSIHHE JIJAKOKPACOYHBIX MOKPBITHI M Y€TKOCTh MAPKHUPOBKH.
AHanmM3aTopel, UMEIOITHE AePEKThI, KOTOPHIE 3aTPYAHSIOT PabOTy C aHAIM3aTOPOM, OPaKYIOT U
HATPAaBISIOT B PEMOHT.

4.3.3. OmnpezneneHre CUCTEMAaTUYECKOW MOTPEIIHOCTU <«GKUIKOCTh-ra3z» (cM. m. 5.3.3 PD)
IPOBOJAST IOCJIE T'PAaAyHWPOBKH aHAIW3aTopa MO JBYM TOYKaM COIVIAaCHO M. 9 pyKoBOJCTBa IO
JKCIUTyaTauuu. MeToauka H3MEpeHHs CcHCTeMaThdecko omuoku <« KuakocTb-ras3» oInMcaHa B
[Ipunoxenuu 2.

Pe3ynbpTaThl UCHIBITAHUIN CUMUTAIOT yAOBICTBOPUTEIBHBIMH, €CIHM OIMpPEICICHHOS 3HAYCHHE
CUCTEMaTUUYeCKOM omuOKU «KHUIKOCTh — ra3» COOTBETCTBYET TEXHHUUECKHM XapaKTEpUCTHKAM Ha
MoBEpsEMbIi aHAM3aTOpP (T1. 2. HACTOSIIIIETO MAaCcTIopTa).

[Tpu m3mepenusax pO2 u cO2 B )KUAKOCTSIX aHATH3ATOP aBTOMATUYECKU KOPPEKTUPYET ITY
NorpemHocTs. brarogapst 3ToMy pasHuIla MOKa3aHWW aHanu3aTopa npu u3mepeHusix pO2 u cO2 B
KUJKOCTU U Ta3e, HaXOJAIIEMCS C HEMl B COCTOSHUM JMHAMMUYECKOIO PaBHOBECHUS, OKa3bIBaeTCS
CKOMIICHCHUPOBaHHOW. BBeneHHEe aBTOMATMYECKOW KOPPEKIHUH CUCTEMATHYECKOW MOTPEIHOCTH
(OKUJIKOCTh-Ta3» TMO3BOJSET UCHBITAHUS TI0 ONMPEAENCHUIO MPEesioB J0MyckaeMol abCcoMOTHON
MOTPEIIHOCTH M3MEPEHHUs MapIHalbHOTO JaBIICHUS W KOHIEHTPAIUM PACTBOPEHHOTO B BOJE
KHCJIOpOJia MPOBOAUTH MO METOAMKAM ONUCAHHBIM B ILI. 4.3.4.1 - 4.3.4.2, ucnonb3ys Npu 3TOM
[II'C. W3mepenHoe 3HaueHHEe  KOA(DPHUIMEHTA («KHUAKOCTH-Ta3» BBOIAT B aHAIU3ATOP JJIS
nocjieayomeil aBTOMaTH4ecKoil KoppeKIum pe3ypTaToB usmepenuii (Puc. 8.4-3 PD).

4.3.4. OmnpeneneHue TNPECIOB JAOMycKaeMOW aOCONIOTHONH TOTPENTHOCTH H3MEPECHHUS

KOHIEHTpaluu (mapLuuaibHOro JaBJIEHUs]) KHCIOpOJa MPOBOJAT MOCHIE TPalyUpOBKH aHAIN3aTopa
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o JBYM TOYKaM corjacHo m. 9 PD u BBeieHus u3MepeHHOro 3HavyeHus Koddduimenra

(OKUIKOCTb-ra3z». lcnblTaHUS MOTYT NpPOBOAMTHCS KakK IO AaTTECTOBAHHBIM IMOBEPOYHBIM
kuciopoocoaepxkammmM razopsiM cMmecsim (I11'C), moctaBnsiembiM B O6amnonax (1.4.3.4.1), Tak u B
CKJISTHKaX ¢ “HOJIb PaCTBOPOM” M BO3AYyXOM, HACHIIIICHHBIM MapaMu Bosbl (11.4.3.4.2).

4.3.4.1. MetoauKa HCIBITAaHUA IO ONPENEICHUIO MPEJEIOB IOMyCKaeMoi aOCOIIOTHOM
MOTPEIIHOCTH U3MEPEHNUSI KOHIEHTpaluu (MapUuanibHOTO AABJIECHUS) KUCIOPOJa C UCIIOIb30BaHUEM
[I'C B 6annoHax.

Jy1st mpoBeIeHNsT UCTIBITAHUN COOUPAIOT YCTAaHOBKY MOKa3aHHYIO Ha puc. 4.1.

6 3 HE

N N Y

1

7 8 \Kg
Puc. 4.1. Cxema ycTaHOBKHM UCTIBITaHUH a”Hanu3aropa kuciaopona AKIIM-1-11.

1 - AMIIepoMeTpHUUECKHUI CEHCOP. 2 — U3mepurenbHasi kKamepa. 3 — Brixognas tpyOka UK.
4 — yBnaxHutenb. S5 — ['maposarBop. 7,8,9 - bammonsr ¢ III'C. 10 — U3meputenbHbId 010K
AKIIM-1-11.

AMIEpOMETPUYECKUI CEHCOp | yCTaHaBIMBAIOT B HM3MEPUTEIIBHYIO KaMeEpy, BBIXOIHYIO
TpyOKy KkoTopod mnoncoequssor k Oamionam III'C. Bxomnoit mryuep MWK coegunsioor c
ruzpo3atBopoM 4. [loBepKy MpOBOIAT CIEYIOMINUM 00pazoM:

e [loouepenHO MOACOENUHSIOT BBIXOJHYIO TPYOKY (6) U3MEpUTEIbHON KaMephl 2 K OajioHaM

(7, 8, 9) c arrecTOBaHHBIMU IIOBEPOYHBIMH T'a30BBIMU CMECSIMHU KHUCIOPOJA C a30TOM:

"T'a3z Nel" - 0% kucnopoaa,
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"T'a3 Ne2" - 15 + 5 % xucnopopa B a3ore,

"T'a3 Ne3" - 90 +5 % kucinopoaa B a3ore

C noMo1bio peyKTopa Ha 0HOM U3 6ayioHOB ycraHaBiuBatoT pacxon [1I'C pasubiit 2 —10
My3BIPHKOB B CeKyHIY (HaOIoeHre BeayT o Tuapo3arBopy). I1I'C mpomyckaroT B TeueHUE
15 MunyT.

Ilocie nmocTWKeHMST YCTOMYMBBIX TOKa3aHUM MPOU3BOAAT OTCYET KOHUEHTpALMHU
(mapuMagTbHOTO JABJICHHS) KUCIOPO/a B BRIOPAHHOM OmepaTopoM eIUHHUIIEe U3MepeHust (00.
%, x[la, MM.pT.CT., MI/1T), a TAaKXKe TeMIepaTyphl.

Jns xaxpgoit [1T'C npouzBogsat 3 + 5 usMepeHuid.

PaccunThiBaloT KOHIICHTpAIMIO W/WIW TapimanbHoe nasieHue kuciopoma B III'C, mo

dbopmynam:
Xj=(B-pH:0)/B*Y j (1)
(p02)j= (B - pH20)*Yj/100 (2)
G = (CO2)masn*(p0O2)/(760-pH20)/0.2093 3)

B — 6apomeTpuyeckoe JaBiIeHHUE;
Y j - npouenTtHOE conepkanue kucnopoaa B [1I'C;
Xj, (p0O2) j u Cj — pacueTHbIe 3HaAUCHUS IPOIIEHTHOTO coiepkanus (00. %),
napuuagpbHOro JaBieHus (MM. pT. cT. wid Kl[la) ¥ KOHIEHTpaluuu pacTBOPEHHOTO
Kucioposa (MKr/J, Mr/i), cootBerctBytomue j-oit [1I'C;
J —nowmep I1I'C;
pH:0 = (1,014%10°*exp(-5233/(t+273))-0,2401)*(B/760,0) napieHHe HACBIIIEHHBIX
BOJISIHBIX I1apPOB MPU TEMIIEPATYpe U3MEPEHNUS;
(CO2)masn - TAOIMUHOE 3HAYCHHE KOHIICHTPAIIUM PACTBOPEHHOTO B BOJE KHCIIOPOJA, MPHU
TeMIlepaType u3mMepenus (t) .
t — reMneparypa nsmepenus, °C

BbIuncnsioT 3Ha4eHus MpeIesioB JA0MyCcKaeMoi abCOMOTHON MOrPEeIIHOCTH U3MEpEHHi (A)

bopmynam
Aij(00. %) = | Alj — Xj | )
Alj(p02) =| Alj — (pO2)j | )
AG(COy =/ Aij - (f | (6)

rne: Aij — noka3zaHus aHaJlM3aTopa B BHIOpPAaHHON ONEpaTOpPOM €IUHMIIE U3MEpPEHMs A j-i
II'C u i-ro nu3mepenus;

Jia xaxpaoi [1I'C BeIMUCISIOT 3HaYE€HUS! OCHOBHOM a0COJIIOTHOM MOTPEIHOCTH U3MEpPEHHM

(AJ ) xak cpeHee apudMeTHIECKOE AGCOTIOTHBIX IIOTPELIHOCTEH [0 COBOKYITHOCTH M3MEPEHH

Z] (06. %) =Z AU(06%) /n (7)
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Aj (03 =Z Aij(pO,)/n ®)

Aj (€O =ZAZ'J' (cO,)/n )

rae: n — KoauuecTBo uaMmepenuit st J-out [II'C, n =3 + 5;

Pe3ynbrarel MOBEpKM — aHAIM3aTOpa CUYUTAIOT YJIOBJIETBOPHUTENIbHBIMHU, €CIH IPEIEIbl
JIOITyCKaeMOM aOCOIOTHOM MOTPEeIHOCTH M3MEPEHHN MPOLIEHTHOTO COJEpKaHHs, MaplUalbHOTO
JABJICHUST W KOHIICHTPAIIMM PACTBOPEHHOro Kuciopona misa kKaxnod u3 [II'C nHaxomutcs B
COOTBETCTBUU C TEXHUYECKHUMH XapaKTEPUCTUKAMHU Ha TIOBEPSIEMBI aHanmu3aTop (1. 2.).

4.3.4.2. MeTtomKa WCIBITAHUN IO OMNPEICICHHUIO TMPEEIOB JOMyCKaeMO aOCOIOTHOM
MOTPEIIHOCTH HM3MEPEHUs KOHIIEHTpaluM (MaplualbHOTO AABIEHUS) KUCIOPOJa B CKISHKAaX ¢

“HOJIb pacTBOPOM” U BO3/1yXOM, HACBIIIIEHHBIM I1apaMH BOJIBI.

IIpumeuyanue. I[loBepka aHaIM3aTOpPOB 1O JAHHOW METOAMKE IIO3BOJISIET OTKAa3aTbCid OT
npuobperenus [1I'C B OGammonax.

B MeHro «Y cTaHOBKWY» BBIOEPUTE U3MEPSIEMYIO BEIIMUHHY.

Jlns WchbITaHuii B “HoNb-pacTBope” npurorabmuBarorT 0.2 aM°

5% BOIHOTO pacTBOpa
cynbpura Hatpust (NazSO3 'OCT 195-77) ¢ noGaBienuem 20 Mr pacTBOPUMOM COJIM KOOalbTa,
cepebpa wnu Meau (Hampumep, kobambra xnopucroro — CoCL*6H20, T'OCT 4525-77).
UysctBuTensHyto 4actb AC morpyxaroT B "Houb pactBop'. Hanmnume my3bIpbKOB BO3ayXa B
OKPECTHOCTH YYBCTBUTEIIBHOM 4YacTH aMIIEpOMETPHYECKOr0 ceHcopa He jomyckaercs. [locne
JOCTUKEHUS YCTOMUMBBIX TOKa3aHUN MPOU3BOIST UX OTCYUET.

Jnga  ucnblTaHUd B BO3AyX€ TIIATEABHO MPOMBIBAIOT  YYyBCTBUTEIbHYIO  YacTb
aMIIEPOMETPUYECKOTO CEHCOpa BOJOH U C MOMOIIbI0 (PUIBTPOBaIbHONW Oymaru ymamnsiioT Karid
BOJbI C YYyBCTBUTENbHOM moBepxHOCTH AcpO2. 3atem AC mnorpyxaroT B “TpagyHpOBOUYHYIO
CKJISIHKY, Ha THO KOTOpO# mpenBapuTeabHo HanmBaroT oT 2 10 10 mu Boawl. [locne goctukeHus
YCTOMYHMBBIX MTOKA3aHUI TPOU3BOJAT OTCUET.

[Ipu ucneiTaHusAX B “HOJIb pacTBOpe” W B BO3AYXE MPOM3BOIAT MO 3 + 5 U3MEPEHUH,

TIIATEJIHO TPOMBIBAsi HyBCTBUTEIBHYIO YaCTh CEHCOPA B IPOTOYHOM BOJE Mocie "Hoib pacTBopa'.

e PaccuuThIBalOT KOHLEHTPALMIO U/ WU MapUUalIbHOE IaBJIEHUE KUCIOPOoa 1Mo GpopMyiam:

Xj = (B - pH:0)/B*Y (10)
(p02) j= (B - pH:0) *Yj/100 (11)
Cj = (COmazi*(pO)/(760-pH,0)/0.2093 (12)

rae: B — OapoMerpuueckoe 1aBieHUE;

Y j - mpouentHoe coxaepxanue kuciopona pasHoe 20,93% B Boznyxe u 0% B “HOJb
pactBope’’;

XJ, (p0O2) j u Cj — pacueTHbIE 3HaYEHUS MIPOLEHTHOTO cofepxkanus (00. %), mapuuaibHOro

JaBJieHUs (MM. pT. ¢T. Wiin KI1a) ¥ KOHIIGHTpAIMK PACTBOPEHHOTO KHCIOpoaa (MKI/JI, MT/1T);
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J — 1,2 - 0603HaueHUE BO3yXa U PacTBOpa CyJb(UTa HATPUS;

pH:0 = (1,014%10°*exp(-5233/(t+273))-0,2401)%(B/760,0) naBneHue HACBIIIEHHBIX
BOJISIHBIX TTAPOB TIPH TEMIIEpaType H3MEPEHHSI,

(CO2)magn - TAOIUUHOE 3HAUYEHUE KOHILEHTPALMM PACTBOPEHHOTO B BOJE KUCIIOPOJA, MPH
TeMIEepaType u3Mepenus (t ).

t — treMmeparypa usmepenus, °C

o BbIuncnsaioT 3Ha4eHus MpeIesioB JA0MycKaeMoi abCOMOTHON MOTrPEIIHOCTH U3MEpEeHHi (A)
o popmynam
Aij(00. %) = | Alj — Xj | (13)
Alj(p02) =| Aij — (pO2) j | (14)
AG(COy =/ Alj - (f | (15)

rae: Aij — moka3aHusl aHaJIM3aTopa B BEIOPAHHON ONEPaTOPOM €AUHUIIE U3MEPEHUS IS i-TO
H3MEpEHHUS;
JUia Bozayxa M “HONBb  pacTBOpa” BBIYMCIAIOT 3HAUEHUS NPEIENIOB JOIMyCKaeMOM

abCOMIOTHOM morpemHocTH m3Mepennit (Aj ) kak cpemHee apudMeTHyeckoe abGCONIOTHBIX

MIOTPELIHOCTEN 110 COBOKYITHOCTH U3MEPEHUIN

Zj (06. %) =Z AU(O6%) /n (16)
Aj (1,02)=ZAij(pOz)/n (17)
Aj (C02)=ZAZ']'(002)/11 (18)

r7ie: B — KOJIMYECTBO U3MEpeHuid, n = 3 + 5;

PesynbTaTel mMOBEpKM ~— aHANM3aTOpa CUWTAIOT YIOBJICTBOPUTEIHHBIMU, €CITH TPEACIBI
JIOTTyCKaeMOM a0COJIFOTHOM MOrPELIHOCTH M3MEPEHUI MPOIEHTHOIO COJEpKaHus, NapluaIbHOro
JIaBJICHUSI U KOHIICHTPAIlMK paCTBOPEHHOTO KHUCIOPOAa JJIsl BO3AYyXa U “HOJIb pacTBOpa’ HAXOASATCA
B COOTBETCTBUM C TEXHUYECKUMHU XapaKTEpPUCTUKaMHU Ha TMOBepsieMbld aHanmuzartop (m. 2.
HACTOSIIETO NacrnopTa)

4.3.5. OnpeneneHue BpeMEHU yCTAaHOBJICHUSI TTOKa3aHUM.

[IpoBepky BpeMeHHU yCTaHOBJIEHUS MMOKa3aHUNH PEKOMEHAYETCS COBMEUIATh C UCIIBITAHUSIMHU
MO OIpEAETICHUIO MPENeoB JA0MycKaeMol a0COMIOTHON MOTPEIIHOCTH U3MEPEHUN KOHIIEHTpalluu
KHCIIOpOJa.

4.3.5.1. Ilpu npoBeaeHMu HcHbITaHUM 1O Mertoauke 1. 4.3.4.1 mnpoBepKy BpeMeHH
YCTaHOBJICHUS MIOKAa3aHUM MPOBOAT CAEAYIOIIUM 00Pa3oOM.

e Brexonnyro tpyoky MK orcoemuustor ot 6amionoB ¢ II'C u npomysaror MK armocdepHbiM
BO3JIyXOM C TTOMOIIBIO TOOYAUTENS pacxo/a (TpyIia Uiu MUKPOKOMITPECCOP» ).
e (C moMomipI0 peayKTopa Ha OJHOM W3 OammoHOB ycranaBiuBatoT pacxon [II'C pasnbii 5 -10

my3bIpbKOB B MUHYTY. [locie crabunmzanuu nokazaauiit ACpO:2 B BO3yXe, BEIXOIHYIO TPYOKY
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UK noxacoenunsitor xk 6autony ¢ III'C u ¢ukcupyiot Bpems poctmwkenus 10% mokazaHuii oT

pacueTHOI KOHIEHTpanuu Xj, BRIMUCICHHOH 1o hopmyie (1).

PesynbraTel noBepkH aHaIU3aToOpa CUUTAIOT  YJIOBJIETBOPUTEIBHBIMM, €CIM BpeEMs
YCTAHOBJICHHsI TIOKa3aHUH COOTBETCTBYET TEXHHYECKUM XapaKTEepUCTHKaM Ha IOBEpSEMBbIH
aHayIM3aTop (cM. 1. 2).

4.3.5.2. Ilpu mnpoBeneHuu wucobiTaHuil 1o wmeroauke 1. 4.3.4.2 TmpoBepKy BpeMEHU
YCTAHOBJICHUSI IOKAa3aHUM MPOBOAT CIAEAYIOLIUM 00pa3oM.

e VcranaBmBatoT ACpO:2 B “rpaayupoBOUHy0” CKISHKY. JlOKMAAIOTCS yCTaHOBIEHHS

CTaOWIIBHBIX ITOKA3aHUI U IPOU3BOJAT UX OTCUET.

e [Ilepenocsat ACpO2 B "Homb-pacTBOp", W (UKCUPYIOT BpeMsi, MPOIIEANIEe IO TOCTHKEHUS
nokaszaHuii yposHs 0,85 mMr/am>.
e [JloBepky aHanM3aTopa CUMTAIOT IOJOKUTEIbHOM, €CIM BpEeMs YCTAHOBJICHUS IOKa3aHUI

COOTBETCTBYET TEXHUUECKUM XapaKTEPUCTHUKaM Ha IOBEPSIEMbIi aHain3aTop (CM. 1. 2).

4.3.6. OmnpezneneHue MpenenoB JOMycKaeMoil aOCONIOTHONW IOTPEIIHOCTH H3MEpEeHui
temnepatrypbsl Ha otMerkax 0, 25, 50 °C mkansl mpoBepsieMOro npudopa MyTeM CPaBHEHUS €ro
MOKa3aHUW ¢ TOKa3aHUsAMHU dTanoHHoro tepmomerpa (TJI-4 wim Tepmomerp Oojiee BBICOKOTO
KJIacca TOYHOCTH).

4.3.6.1. B COOTBETCTBMU CO CXEMOW IMOKa3aHHOW Ha puc. 4.2., COOMpPAIOT YCTAaHOBKY H
MIPOBOJIAT CIIEYIOIINE ONEpaLUu:

e MoOrpyawT 4YyBcTBUTENbHYIO 4yacTb ACpO:2 u Tepmomerp Ha TiayOuny 20-30 mm B
TEPMOCTATHUPYEMbI CTakaH C HWHTEHCHUBHO IE€peMeIIMBaeMOi BOAOH, HMeroulei
TEMIEPATYPY MOBEPSEMON OTMETKH IIKAJIBL;

e [I0CJ€ BBIIEPKKU B BOJEC B TEUCHHE HE MEHEE 5 MUHYT CHUMAIOT MOKa3aHUs TeMIIEpaTyphbl

TCPMOMCTpPA aHAJIN3aTOpa U STAJIOHHOTIO TCpMOMETpA.

IIpumeyanue. Komu4ecTBO OTMETOK INKadbl MOXET OBITh YBEIMYCHO WIM YMEHBIICHO
WCXOJs M3 PEAIbHOTO [Mana3oHa HW3MEpPEHU TeMIeparypbl IMOBepsieMoro mpubopa, HO ¢
00s3aTEIbHBIM ~ BKITIOYCHUEM HAYAJIbHOTO W KOHEYHOTO 3HAYEHWH [Uama3oHa W3MEpPeHHU
MOBEPSIEMOT0 MPUOOpa.
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4.3.6.2. Ilpenen A T JIOMyCKaeMOi abCOJIFOTHON TMOTPEIIHOCTH M3MEPEHHS TeMIIepaTyphbl

IprOOPOM PacCUUTHIBAIOT 11O POpMyIIe
1
Ar =701 9)

1
rae: 7° —3HavyeHue TeMIEepaTyphl Cpebl, U3MEPEHHOE MTPUOOPOM;

TO SHAYCHHUEC TEMIICPATYPhI CPEAbI, ©BMCPCHHOC 3TAJIOHHBIM TCPMOMETPOM.

Puc. 4.2. Cxema ycTaHOBKHU UCHIBITaHUH aHanu3aropa kuciaopona AKIIM-1-11.

1 — TepmocTaT KUIKOCTHOM. 2 — DTaJIOHHBIA TEPMOMETP. 3 — MarnuTtHas Meniaika.
4 — AmniepomeTrpuueckuii cencop. S — Boma. 6 — Tepmoctatupyemslii crakad. 7 — M3mMepurenbHbIil
ook AKIIM-1-11.

4.3.6.3. Ecnu 3HaueHue A 7 » PACCUMTAHHOE /I KajK/I0TO BBIOPAHHOTO 3HAYEHUS OTMETKHU

IIKQJIBI TEMIIepaTyp, HE MPEBBIIACT 3HAYCHHs, YKAa3aHHOTO B M. 2, Pe3yJbTaThl WCIBITAHHN

CUHTAIOTCSI YIOBJICTBOPUTEILHBIMU, & IPUOOP MPU3HAIOT

MIPUTOIHBIM K JIaJbHEHIIIeMy MPOBEJACHUIO UCTIBITAHUN. B IpOTUBHOM ciyuae mpuOop OpakyroT.
4.3.7. Tlo pe3ynpTaTaM TIOBEPKH BBIJAETCA CBHUACTEIBCTBO O TEPBUYHOM WIIU

MEPUONYECKON TTOBEPKE.

HPUMEYAHUE. IloBepky aHainM3aTOpOoB B COOTBETCTBUM C JaHHOM METOJUKOM MOTYT
ocymectBiate [T BHUNDTPU (TOCCTAHAAPT P®) u peruonansusie [ICM. [Ipeanpusitue-
m3roroButesnib OO0 «HII®D «Anspa BACCEHC» ocymiecTBisieT JaabHEHITYI0 MOAICPKKY CBOMX
[Toxynateneii, npearas yCIyr o CEpBUCHOMY OOCITy’>KMBAaHUIO aHAJIN3aTOPOB, UX MOATOTOBKE K
IIPOBEJCHUIO NIEPUOANYECKON MOBEPKU U IPEICTaBICHUIO aHAJIM3AaTOPOB B Oprassl I'occrangapra
JUIsl IPOBENICHUS IEPUOANYECKOMN TIOBEPKH.
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5. IPABUJIA XPAHEHUA

5.1. AHanuzaTtop B YNAKOBKE NPEANPUSTHUS-U3TOTOBUTENSI JODKEH XPAaHUTBCA B 3aKPHITOM
MoMelIleHuu npu temmnepatype oT 5 1o 50 °C u oTHocuTenbHOU BiaxkHOCTU He Oosiee 80 % mpu
temmneparype 25 °C (ycaous xpanenus 1 mo 'OCT 15150).

5.2. Ilpu AMUTEN HOM XpaHEHUH aMIIEPOMETPUUECKUX CEHCOPOB y ToTpeduTes (6osee 6 MecsIen)

HEO0XOAUMO CIIUTh PACTBOP JIEKTPOIIUTA.

6. TAPAHTUU N3I'OTOBUTEJIA (IIOCTABIIUKA)
6.1. I'apaHTuitHBIA CPOK 3KCIUTyaTallMM aHalu3aTopa npu cobmoaeHuu Ilotpeburenem ycinoBuii
9KCILTyaTalliy, yCTaHOBJIEHHBIX HACTOSIIMM MACIOPTOM, COCTAaBIAET 24 Mecsla co THS MPOJaXKH.
6.2. I'apanTuiiHbIl CPOK XpaHEHUsl 0€3 MEepeKOHCEPBALMU NIPU COOIIOJCHUH MPaBUI XpaHEHUs - 3
roja.
6.3. B TeyeHue rapaHTUHHOrO CpoKa HpU COONIONEHUM IMOTpEeOUTENIeM MNpaBUiI SKCILTyaTaluu
NPEaNpUsATHE - W3TOTOBHUTENb OE3BO3ME3IHO PEMOHTHPYET WIM 3aMEHSET aHaJu3aTop WIH €ro

YacTH 10 NMPEeAbsIBICHUIO rapanTuitHoro tanoHa (IIpunoxenue 1).

7. CBEAEHUS O PEKJIAMALIUAX
B cnyuae oTkaza aHanmuzaTopa WM OOHApYXEHHs HEUCIPABHOCTH B €ro paboTe B MEpHO]
JIEHCTBUSL 00S3aTENLCTB, a TAaKXKe OOHAPYKEHUSI HEKOMIUIEKTHOCTH IIPH €ro MEPBUYHON NMPHEMKE,
BIajenel npubopa AOKEH COCTaBUTh aKT O HEOOXOJMMOCTH OTHPABKH MpHOOpa MpeanpusTHIO-
U3FOTOBUTENIO, WIM TOCTaBUIMKY, WIN MPEANPUATHIO, OCYLIECTBIIIOIIEMY TapaHTUITHOE

o0CITy>KUBaHUE.

8. CBUAETEJIBCTBO O IPUEMKE

AHanu3aTop KUCIOPOJa MPOMBIIIIEHHBIH MHOTOGYHKITMOHATBHBI AKTIM-1-11

3aBOJICKOM HOMCD COOTBCTCTBYCT TCXHUYCCKUM YCIIOBUAM

TY4215-001-66109885-10 1 npu3HaH rOAHBIM JUIsl SKCILUTYaTallUH.

Jlata BbImycka 20 T.

M.IL

HOI{HI/ICI/I HWIN OTTUCKH JIMYHBIX KJIeﬁM, OTBCTCTBCHHBIX 3a IPHUCMKY.
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IIpuioxenue 1.

000 “HIID "Anbdpa BACCEHC"

[IpennpusTue U3roTOBUTEIND

FTAPAHTUUHBIA TAJTOH Nel
Ha PEMOHT (3aMEHY) B TCUCHHUE TAPAaHTUITHOTO CPOKa aHaIu3aTopa KUCIopoaa

AKIIM-1-11 TVY4215-001-66109885-10

Howmep u nata Beimycka
(38.HOJ'IH$I€TC$I 3aBO/J I/I3FOTOBI/ITCHGM)

[TpnoOperen

(mara, mOANKCH U IITaMIT TOPTYIOLIEH OpraHU3aIim)
BBenen B 3kcrutyaTanuo

(mara, moAmKCH)
IIPUHAT Ha FapaHTHﬁHOC O6CJ'Iy}KI/IBaHI/I€ PEMOHTHBIM MPECAIIPUATUCM

M.II. PykoBoauTens npeanpusTUs

000 “HII® "Anbdpa BACCEHC"

[Ipennpusitue U3roTOBUTEND

TAPAHTUWHBINA TAJOH N2
Ha PEMOHT (3aMEHY) B TCUCHHUE TaAPAaHTUITHOTO CPOKa aHaIu3aTopa KUCIopoaa

AKIIM-1-11 TVY4215-001-66109885-10

Howmep u nata Beimycka
(38.HOJ'IH$I€TC$I 3aBOJ I/I3FOTOBI/ITCHGM)

[TpnoOperen

(mara, mOANKCH U IITaMIT TOPTYIOLIEH OpraHU3aIim)
BBenen B 3kcrutyaTanuio

(mara, moAMMCH)
IIPUHAT Ha FapaHTHﬁHOC O6CJ'Iy}KI/IBaHI/I€ PEMOHTHBIM MPECAIIPUATUCM

ML.II. PykoBoauTenp npeanpusiTus
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Ipuioxkenue 2.

MeTtoauka u3MepeHus1 M MPOLeAYPa BHeCEHU KOPPeKIMU
cucTeMaTH4eckoi omuoku «KuakocTh-ras»

[lepen HauanoM M3MEpeHMsI CUCTEMAaTHYeCKON OmMOKU «OKHIKOCTh-raz» HEoOXOIUMO B
okHe (puc. 8.4-3) BBecTH HyJIeBoe 3HaUeHHE Kod(duimenta « KuaKocTb-ras».

1. B coorBerctBuu ¢ PO mpoBeaute aBTorpagyupoBky (cM. 1. 9.1).

2. Beibepure equnmIy u3MepeHus — Hac. %.

3. IlpuroroBste 0,5 1 AUMCTHIUIMPOBAHHOW BOJBI, HACBHIIMIEHHON KHUCIOpOIOM Bo3ayxa. s
sToro Hanewre 0,5 1 OUCTUIIMPOBAHHOW BOJABI B KOJIOY €MKOCThIO 1 J1 M B30anThIBalTe
BOJly B T€4eHHUE 15 MUHYT. 3aTeM yepe3 S MUHYT MepesieiTe BOy B CTaKaH eMKOCTbhio 0,6 —
1 71, omycTuTe B HEro aKkTUBATOP M IIOCTaBbTE HAa MArHUTHYIO MeEWIAIKy. Bxiroumte
MarHUTHYI0 MELIAJIKy U OIlyCTUTE UyBCTBUTEJIbHYIO YacThb CEHCOPA B IEPEMELIMBAEMYIO
Boxy. [locne nocTmKeHus: yCTOWYMBBIX IIOKA3aHNUN ITPOU3BEINTE UX OTCYET.

4. Beruucnute 3Hauenue kodpdummenta « Kuakocts — ra3y» mo popmyiie

K = (Ar — Ax)/Ar*100,

rae: AT u Ax - TIOKa3aHUS aHAJIU3aTOpa MPU U3MEPEHUSIX B ra30Boil (asze U B KHUIKOCTH (BOJIE),

HaXOJIAIIEHCS ¢ HEW B COCTOSTHUU paBHOBECHS B Hac. %.

5. dua Toro 4ToOBl AHAJIW3AaTOP BHOCWI KOPPEKLHUI0 Ha OIIMOKY (OKUIKOCTh-Ta3y,
cBOiicTBeHHYI0 Bamemy ceHcopy, HeoOxoaumo B OkHe (puc. 8.4-3) BBECTH pacyeTHOE

3HayeHue ko3pduumenra « Kuakoctp-razy.

IIpouenypa BHeceHHs1 KOPPEKIMHU HA 3aBUCHMOCTh CHTHAJIA CEHCOPA OT CKOPOCTH MOTOKA
AHAJTU3UPYEMOM KUIKOCTH.

CucremaTtuueckas ommnoka «XKuakocTb — raz» Takke MposIBISIETCS B 3aBUCUMOCTH CUTHAJIa
CEHCOpa OT CKOPOCTH NOTOKAa. B Tex ciydasx, Korga M3MEpEeHHs] NPOBOJAT IPHU IMOCTOSHHOU
CKOPOCTH IIOTOKA, 3Ty IMOIPEUIHOCTh HM3MEPEHUsT MOXKHO MCKIIOUUTh. [l 3Toro cHavana
HE0O0X0IUMO BBINOAHUTH IL.I. 1, 2 Meromuku I12. 3arem HeoOXomumo coOpaTh yCTaHOBKY,
oOecrieynBaroNly0 TpeOyeMylo CKOPOCTb MPOTOKA JTUCTHJIIMPOBAHHOW BOJbI, HACBILEHHON
KHCJIOPOJOM BO31yXxa, yepe3 u3MepurenbHyro kamepy AC. Takas ycraHoBka, HampuMep, MOMKET
ObITh cOOpaHa C HCIOJIb30BAHUEM IMEPHUCTATBTHUYECKOTO0 HACOCAa C PETyJIHUPYEMBIM PacXOIOM.
YcTaHOBUTE pacxoja AUCTHIUIMPOBAHHOW BOJBI UYEpe3 H3MEPUTENBbHYIO KaMmepy ONM3KHH K
peanbHOMY pacxojy aHaJIU3UPyeMOM KUJIKOCTHU NpH ee aHanuze. [locie AoCTHKEeHNs yCTONUNBBIX
MOKAa3aHU MPOU3BEIUTE UX OTCYET. 3aT€M BBIMOJHUTE ILI. 4, 5 METOIUKH, onucaHHOU B II2.
[Tocne BBOAa B DHEPrOHE3aBHCHUMYIO TaMATh 3HaueHUd KodddunueHta <« KUAKOCTb-Ta3»,
aHaMM3aTOp AaBTOMAaTHYeCKH OyleT BHOCHTh KOPPEKIMIO TpU TPOBEACHHM H3MEPEHUH B

KUIOKOCTAX. HDI/I N3MEPCHUAX B Ira3aX KOPPCKIHA BHOCHUTHCSA HE 6VI[CT.
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Ipuiaoxenue 3.

ITopsinok BBOAA KOHCTAHT TepMOMeTpa
IIpu 3ameHe naTymka TeMIepaTypbl B IaMsTh aHaIM3aTOpa HEOOXOIMMO BBECTU HOBBIE
KOHCTaHTBI, 3HAU€HHsI KOTOPBIX MOKHO HAiTH B MacropTe JaTyuKa.
Jlist 3TOoro HEoOXOIUMO TEepelTH B CIyKeOHO€ MEHIO TPAAyHPOBOK, OKHO KOTOPOTO
otkpoetcs, ecnu B MeHI0 “['PAJIYUPOBKA”, ynepxxuBasi kHONKy «BHH3», HakaTb Ha KHOIKY

«BBog». B oTKpBIBIIEMCS CITy’k€OHOM MEHIO TpaayupoBok (cm. Puc. [13-1.) HeoOxoaumo BEIOpaTh

CIIVY¥EEHOE MEHK om0 «TeMreparypb», OCIE Yero OTKPOETCS
T'P _,FI‘_II];?HP OBOE - CIIy’KeOHOE MEHIO TPaJyUPOBKH [0 TEMIIEPATYPE

(cm. Puc. T13-2.).

Hymeeold ToY KM
FTeMIIepaTyVPE

BHEHTPDHHHH Puc. II3-1. Oxno «CiyxeOHOe  MEHIO

ToOROEODD ERIXOIS

IpajyupoBOK»

B nanHOM OKHe BbIGepuTe ommio «BBox **[PANVHPOEBEL**

KOHCTaHT» U nepefmme B OKHO, ITOKa3aHHO€ Ha

puc. 133 HiwHeM TOY M

EepxHeM TOY KM
CpeIHeM TOY KM
Puc. II3-2. Oxkno  «CnyxeOHOe  MEHIO EE':'.]I HOHCOCTASHET

IpagyupOBOK»

[ToouepemHo BeIOMpast kKypcopom N1, N2,

FEOHCT. TEMIIEPAT¥ PH™*
Nl= Z£70.10

MepeMCUICHUs KypCOopa MAaCIIOPTHBIC KOHCTAHTBI,
M= 4311

N3, ycTaHOBUTH C  TIOMOUIBIO  KHOIOK

., H3= l|:||:| ED MOCJIE KAKJI0M YCTaHOBKU Haxkumas «BBoma»

Puc. I13-3. Oxno «KKOHCTAHTDI
TEMIIEPATYPbBI»
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Ipuio:xkenne 4.

MeTtoauka rpaiyupoBKH TOKOBOI'O BHIX0/A.

Jns TpagyupoBKH TOKOBOTO
BBIXOJIa HEOOXOIUMO  BBIKIIOUUTH
NMUTAaHWE aHAJIM3aTOpPa, OTCOCAMHUTH
OT KJIEMM TOKOBOTO BBIXOJa pabounii
Kabedb W TOJCOCAWHUTH K HUM
MusMammepmerp (cMm. puc. [14-1).

Bxnrounte nuranue npubdopa.
[lepeiinute B ciayxeOHOE MEHIO

rpagyupoBok  (cMm.  puc. II3-1

Puc.I14-1. IlogknroueHne MUIUITMAMIIEPMETPA [MPUJIOXKXEHUA  3). Bribepute

K TOKOBOMY BbBIXOJY aHAJIM3aTOpAa.

Ha nucnuiee ananu3zatopa oTKpOETCsl OKHO,
noka3zaHHoe Ha puc I14-2. Cuuraiite nokasanue
MUWUIMAMIIEPMETPAa W BBEAMTE pE3yibTaT C

MOMOIIbIO KHOTIOK MEePEMEIIECHUS Kypcopa.

Puc. I14-2. OkHO rpagyupOBKH TOKOBOT'O BBIXO/A.

OIIIIHIO «ToxkoBoro BbBIXOJa»,

Haxkmute «BBO/».

**TPANYHPOEEA**
TOEQEOT'O BRHFOIA

HzMeprTe M EESIMTE
mox [IEPEOM mowy i

19.00

[Tocne Haxkatus kHonku “BBOJI” aHanu3atop aHaJOTMYHO MPEJIOKHUT BBECTH TOK BTOPOM

U TPETHEU TOYEK.

HayuHo-npousBoactBeHHasa compma «kBUOAHAINTUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAJTU3ATOP KUCNOPOOA AKIMM-1-11
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Ipuioxenue 5.

BoccTaHoB/1eHHMe 3aBOICKHX YCTAHOBOK
K mnponenype BoccTaHOBIEHHS 3aBOJACKHX IapaMEeTpoOB cieayeT Npulerarb TOJIBKO B
KpaiiHux ciydasx. [Ipyu 3TOM Hy»KHO Y€TKO BBINOJHATH HHCTPYKIIMHU, BHICBEUUBAEMbIE HA JIUCILICE

aHaJIM3aTopa.

Hns BOCCTaHOBJICHHUS 3aBOJICKMX

EI:“: CTE- Hl:i BH TL | nmapamMeTpoOB HYXHO BOUTH B OKHO
SAEONCKME FOTAHOERM Y «yCTAHOBKI** (oM. puc. 8.2-3) 1 BhGpath
[lorpebyerca rpan—-ra!

OIILHIO «3aBojiCKHE HACTPOMKNY. s
II[.EL BOCCTAHOBJICHUSI  3aBOJCKUX  YCTAaHOBOK B
FHET JMAJIOTOBOM OKHE BBIOGpUTE OmIuio «JIA» wu

Haxxmute «BBO».

HayuHo-npousBoactBeHHasa ¢mpma «BUOAHATNTUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAJITU3ATOP KUCITOPOOA AKIMM-1-11
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Ipuio:xkenue 6.

MeTtoauka rpaiyupoBKH HYJ1€BOIl TOUKH aHAIU3AaTOPA

B xauectBe crapmapTHoro oOpa3na ¢ HyJEBBIM COJEp)KaHHEM KHCIOpOAa MOKHO
UCTONB30BaTh «HoNb-pacTBOpY MIIM MHEPTHBIN T'a3 BHICOKOW CTETMIEHHU YUCTOTHI (aproH, a3oT). s
npurotoBnenns «Homp pactBopa» 10 + 0.5 t cymsdpura nHatpus (NaxSO3; T'OCT 195-77)
pactBopsitoT B 200 MIT BOAOIIPOBOIHON BOJIBI U 00aBistoT 20-50 Mr pacTBOpuMOH coyin KoOaabTa
wim cepedpa (Hampumep, kodanpra xmopucroro — CoCl*6H20, TOCT 4525-77). HobaBka conei
TSDKEJIBIX METAJUIOB HCIONb3yeTCsl B KauecTBE KaTallM3aTopa peaklUHd OKHCIEHUS Cylbdura
HaTpusa. Yepes 10 wmwmHyT «HoOmb-pacTBOp» MOXKET HCMIONB30BATHCS ISl TPALyUPOBKH.
I'panyupoBky cencopoB ACpO2-01 — ACpO2-04 MOXHO TPOBOIUTHL HE JOCTaBass MUX U3
M3MEPUTENIbHOM KaMepbl WIK MoMellas Uux B CKISHKY ¢ “Hoib pacTBopoM™. B kauecTBe CKISTHKU
yA00HO MCTIONIb30BaTh cTaHAapTHYI0 CKISHKY BIIK mim konOy co mumdom 14.

Ecnu rpagynpoBka OylneT HpOBOAUTHCS B HM3MEpUTENbHOW Kamepe, Bam HeoOXxoammo
3anonHuTh ee "Houb - pactBopom". [Iiist 3TOr0 mmpuil eMKocTbio 20 M FepMETUYHO COEAMHUTE C
BBIXOJHOW TPYOKOW KaMmepbl, NMpeABAPUTEIHHO YCTAaHOBHB TOPIIEHh B YTOIUIEHHOE MOJIOXKECHHE.
Konen BxogHo#t TpyOku omyctute B cocyn ¢ «Homb pacTBopom». BeITATHBas mopiieHs MIpuIia,
3aMoHUTe U3MepHUTenpHyto kamepy «Honb pactBopom». [loBTopuTte mannyto omepanuio 2-3 pasa,
NoKa Kamepa W o0e TpyOKM He 3amoiHATCS 10 KoHma. brmaromapst oOpatHoMy kiamany «Hoib
pacTBop» He OyAET BBITEKATh U3 BXOIHOU TPYOKH.

Ecnm rpamyupoBka Oyzaet npoBoauthes B ckiisinke BIIK, Bam HeoOxoaumo poctate ceHCOp
U3 U3MEPUTENBHOM KaMepbl. [[71s1 5TOro OTKpyTUTE HAKUIHYIO TaiiKy, OCTOPOKHO TOCTaHbTE CEHCOP
(cMm. puc. 3.2), a 3aTeM NOTpy3UTE €ro UyBCTBUTEIBHYIO YaCTh B CKISTHKY ¢ «Homb pacTBOpOom».

I'panyuposky cencopoB ACpO2-05 u ACpO2-06 no «Hoinb pacTBopy» 0OBIYHO MPOBOJISAT B

HaIlO0JIOBUHY 3allIOJTHCHHOM CTaKaHC.

BHUMAHMUME ! VYo0eaurech B OTCYTCTBHHM IIy3BIPHKOB BO3[yXa Ha YYyBCTBUTEIBHOM 4YacTu
aMIIEPOMETPUYECKOTO CEHCOPA.

Jlns mpoBeeHHs TpalyMpOBKU aHAIM3aTopa Mo HyJeBoi Touke Bam He0OX0auMO BOWTH B

ciyxebnoe mento (puc. [13-1.) [punoxenus 3 u

[PANVHPOEEL H¥IIA
VOTaAHOEMTE CeHCOP E | asamsatopa nossurcs okko «PAJIYIPOBKA

BbIOpaTh onuuto «Hyneoil Touku». Ha nucriee

E IZPE,I[I':,? Z I-IE.?J'IEEH]:-:[ HYVYJIS», nokazanHoe Ha puc. [16-1.
comepxanMer O
M Ha¥wMMIHTe BBD'I[ Puc. I16-1. Oxno «I'PAJIYHUPOBKA HVJIS»

HayuHo-npousBoactBeHHasa compma «kBUOAHAINTUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAJTU3ATOP KUCNOPOOA AKIMM-1-11
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[Tocne ycranoBku AC B cpey ¢ HYJIEBBIM PPAIE?HPDEE A HYIIG

cozepkaHueM Kuciopona Haxmure «BBoma». Ha IoCIIe om E.El TSI

AUCILIEC aHajM3aTopa IIOSABUTCS OKHO, IIORa=aH HI‘_‘: Ha¥MIT=S
nokasanHoe Ha puc. 116-2. Tlocie crabuinsanuu '"BEED H :

nokazanuii Haxxmute «BBO . ﬂ ﬂ 2 MEI
. JL

Puc. I16-2.

JInsi TOYHOW TPAAyUPOBKH HYJIEBOW TOUYKH aMIIEPOMETPHUYECKUI CEHCOpP MOJDKEH OBITh
MOAKJIIOUEH K aHaiu3aTopy He MeHee 12 uacoB. Ecim ammepomeTpuueckuii ceHcop mepen
MPOBEACHUEM TPATyUPOBKHU HE OTKIIIOYAJICS OT aHAIM3aTopa u Haxoawicsa B "Honb - pacTtBope" ninmn
B BOJIC C HU3KHM COJIEPKAHHEM KHCIIOpOJla, TO MOKa3aHHs aHAJIM3aTopa JOJDKHBI CHU3UTHCS 0
3Hauenuii 0 - 3 Mxr/am® mMeHee ueM 3a 15 mus. Eciu noka3aHus aHanM3aTopa NPEeBILIAIOT 3 MKI/I,
HeoOxomuMo momoxknarh emie 20-30 MMH.,, a 3aTeM IIOCJIE€ CTaOMIM3alMH ITOKA3aHWH HaXaTh
«BBO/I».

Ha nucrutee ananuzaropa Ha 3-5 cek. mosiBUTCA cooOreHue «I'pagxynpoBka HyJI€BOM TOUYKH
YCIICIIHO 3aBEpIICHa», a 3aTeM aHAJM3aTop IMEpPeHIeT B PEKUM H3MEPEHH, W Ha JHCIUICe

0To0pa3uTCcs OKHO, MOKa3aHHOe Ha puc. 8.1.

HayuHo-npousBoactBeHHasa ¢mpma «BUOAHATNTUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAJITU3ATOP KUCITOPOOA AKIMM-1-11
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Ipuioxenne 7.

Ilepenaua nanubIx mo cetu RS485 B pexxnme mog4MHEHHOT 0.
OO0mue cBegeHust
CkopocTb nepenauu faHHbIx: 9600 OUT B ceKyHAY.
®opmar nanHbIX: OJUH CTApTOBBII OUT, OJTUH CTOMOBBIN OUT, BOCEMb HH(OPMAIIMOHHBIX OUTOB,
OTCYTCTBHE YETHOCTH.

Crpyxkrypa nanssix: [Ipotrokon Modicon Modbus (RTU).

B anaau3arope peanusoBana pynkunusi Read Holding Registers (uTeHue perucTpoB 1aHHbBIX)
Anpeca perucTpoB aHaJIM3aTOpa, U OMUCAHWE XPAHUMOM B HUX UH(POPMALIUU JTaHBI B

CJeayIoIel Taduie

Anpec peructpa Conepaut Omnucanue Auanazon ITpumep
JaHHBIE. . . JAHHBIX
0x0001 02 Ilenas gacts O2 0...... 99 4
4.01
0x0002 02 Coteie O2 0.....99 1
0x0003 T Hemast vacts T 0....99 20
20.16
0x0004 T Hecsteie T 0........ 9 16

3AKA3ATbL: AKIM-1-11

HayuHo-npousBoactBeHHasa chmpma «kBUOAHANTUTUYECKUE CUCTEMbI U CEHCOPbI»
AHAJTU3ATOP KUCNOPOOA AKIMM-1-11
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