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Bui npuobpenu ananuzamop eooopooa ABII-12

pPa3padomanHvlil U 6bINYULCHHDBLIL
000 «@upma «Anvgha BACCEHC».

Buumamensno npouumaiime oannoe pyxosoocmeo.
OnHo cooeporcum 8a)rcHyw uHgopmayuro 00 ycmpoiicmee
ananuzamopa, €20 0COPeHHOCMAX U MeMmOOUKAX NPOBEOCHUS
u3MepeHull npu peuleHuU KOHKPemHuuix 3a0ay
AHATUMUYECK020 KOHMPOJIA 6000P00a.

[annoe pykosoocmeo nomoscem Bam npasunvno
YCMaHo8ums AHAIU3AMOP U OICMPO 66eCMU €20 8
IKCRIIYyamayuio, cooa00asa npu IMom Heodxooumole
mpebosanus e2o 6€30nAcHO20 UCNOJIb30BAHUA.

Buumamenvnoe usyuenue uncmpyxyuu noseonum Bam 6
HOJIHOIL Mepe UCNOIb308AMb WUPOKUE 8603 MONCHOCHU
ananuzamopa, odecneqyus nPu IMOM 6blCOKYI0
Ippexmuenocmu e2o npumenenusn. Q6vém ceedenHuil u
UIIOCMPayuil, nPUEEOEHHBLIL 8 OAHHOM PYK0OB0OOCHIEe,
obecneuusaem npasuIbHYIO IKCRIYAMAYUIO AHATIUIAMOPA U
ecex e2o y37108.

! Coxpansaiime oannoe pyxoeodcmeo ¢ kauecmee
CHPABOYUHO20 MAMEPUAA, MAK KAK 8 HeM CO0epIHcancs
UHCMPYKUUU, He00X00uMmble 0151 NPAGUIbHOUL IKCHIIyamauuu
AHAIU3amMopa, NPo8eOCHUs MeHCPe21aAMEHMHO20
o0cayxcueanua u nepuooudecKoll n06epKu anHaiu3amopa.

BHUMAHME! IIpu nocraBke aHanu3atopa B 3MMHEE BpeMsl rojia
aMIIEPOMETPUUYECKUN CEHCOP HE 3aIIOJIHAETCS PACTBOPOM JJICKTPOJIUTA.
Bam ceHcop npu otnipaBke [HE HbUI 3aII0JIHEH pACTBOPOM AJIEKTPOJIUTA.
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Omauuumenvhnuvle ocovennocmu ananuzamopoe ABII-12

1. Y HusepcanbHOCTD aHaJIM3aTOpPOB u IIUPOKUI aCCOPTHUMEHT
amnepoMerpudyeckux ceHcopoB (AC) mo3BONSAIOT pemiath Jo0ble 3a7adu
AHAJIMTUYECKOTO0 KOHTPOJISI BOJIOPOJIA B JIFOOOW OTpaciu HApOJHOTO XO3sIICTBA.

2. Amnepomerpuueckne  cencoppl  (AC)  00NamaloT  yIydIICHHBIMH
METPOJIOTUYECKUMHU U AKCIUTYaTaIMOHHBIMH XapaKTepPUCTUKAMH,
HEOTPAHUYEHHBIM CPOKOM CIY>KOBI, BBICOKOW HAJEKHOCTHIO, MPOCTOTON B
pabore u oOcnyxuBanuu. [lapameTrpsl Kaxaoro BapuaHta ucnojiHeHus AC
ONTHMU3HUPOBAHBl JUIS PEIICHHWS KOHKPETHBIX 3a7ad aHAJIUTUYECKOTO
KOHTPOJISL BOJAOPOJIa, @ UX KOHCTPYKLHMH pa3padOTaHbl C yYETOM CHELU(PUKH
IPOBEJCHHS N3MEPEHUHN B PA3IMYHBIX 00JIACTSX.

3. MHOI‘O(l)yHKL[I/IOHaJIBHBIG BO3MO>KHOCTH aHAJIU3aTopa MO3BOJISIIOT MPOBOJIUTH
MU3MEPEHUS NapLHUAIbHOTO JABICHUS U KOHIIEHTPAUMU BOAOPOAA B KUIKOCTAX
U Ta3ax B JI00OM BBIOPAHHOM OmepaToOpOM €IUHUIC U3MEPEHUA. AHAIU3aTOP
TaK)Ke MO3BOJISAET IPOBOAUTH U3MEPEHUS TEMIIEPATYPHI.

4. Bnaroz[apﬂ opurnHanbHocTh AC oOecneunBaercs: “‘Hepa3pylUArOLIMiA
KOHTPOJIb” aHAJIM3UPyEeMOM MpoObl, IIUPOKUI HMaNa3oH, BEICOKAasi TOUHOCTh U
JOCTOBEPHOCTh HM3MEPEHUM, BBICOKAs CEJIEKTUBHOCTh, JKCIPECCHOCTh H
CTaOWJIBHOCTh MOKAa3aHUM, a TaKKE€ MX HE3aBUCHMOCTb OT CKOPOCTH IOTOKa
AHAIM3UPYEMOM KUAKOCTH M HAJIWYUSA B HEM MEIIAOIIMX KOMIIOHEHTOB U
B3BELICHHBIX YACTHIL.

Ananuzamoput 6ooopooa ABII-12 ovecneuusarom:
o ABTOMaTI/I‘-IeCKYIO KaTMOpPOBKY HYJIEBOW TOYKH IO aTMOC(HEPHOMY BO3IIYXY;
o ABTOMaTquCKy}o KaJTMOPOBKY KPYTH3HBI TTO TTOBEPOYHON Ta30BOM CMECH;

o CHCHI/I&HLHY}O KaJIMOpOBKY IO Tra30BOM CMECH, MOJy4aeMOW C IOMOIIbIO
ycTpoiicTBa i kanuoposku YK-01;

e Bosmoxmocts BBIOOpA YJI0OHOM 117151 oniepaTopa eIUHUIBI U3MEPEHHUS;
° KoppeKuI/Ho 0apOMETPUUECKOTO JTaBJICHUS U COJICHOCTH;

° ABTOMaTquCKy}o CHUTHAJIM3ALIMIO MPEBBIIIEHUS TOPOTOBBIX YPOBHEH;
° I[HCTaHuHOHHy}o nepeiayy CUrHaJIOB ¢ ToMolpio RS-232;

o ﬂHCerTHon 3aIUCh PE3YIbTATOB U3MEPEHUM B DHEPrOHE3aBUCHUMYIO NaMATh
C BO3MOXXHOCTBIO OTOOpakeHUs Ha rpaduueckom nuciiee u nepenavy B [1K;

o« C aMOJIMarHOCTHKY. Y n06GHbiit uHTepdeiic;
o [loxceerky rpaduaeckoro mucruies B 3aTeMHEHHBIX YCITOBHSX;

o [ €pPMETHUYHOCTh KOpITyca, CTENEeHb 3alUThI [P-63.
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1. PacnakoBka aHajamM3aTopa.

[Ipn monmydeHun aHanmu3atopa, yOeIUTEeCh YTO YMAaKOBKa HE BCKPHITA U HE
NOBpEekJIeHA. ECiIM BHEIIHUN OCMOTpP YNAKOBKH IO3BOJISIET MPEATOJIOKHUTH O €€
BO3MOXXHOM BCKPBITUH WJIM IOBPEXKIACHUHU AHAINA3aTOpPa IPU TPAHCIOPTUPOBKE,
HE3aMEUINTENIbHO BBI3OBUTE NPEACTABUTENS TPAHCIIOPTHOM KOMIIAHUM U
BCKPOMTE YIIAKOBKY B €T0 NPUCYTCTBHH.

AHanM3aTop BOJAOPOJa M KOMIUIEKTYIOIIME W3JACNIHS K HEMY IOCTAaBISIOTCS B
IIPOYHOM ILJIACTMACCOBOM KOHTEHHepe. KOHTeHEep MOKET MCIIOIb30BaThCs IS
NEPEHOCKH Mpudopa npu paboTe B MOJEBBIX YCIOBUSAX. PekoMeHayeM coXpaHUTh
KOHTEHHEp I MOCIEAYIONIeH OTIpaBKu MpUOOpa MPEANPUITHIO U3TOTOBUTEIIO
unn  peruoHanbHo IICM s mipoBeAeHUS NEPUOAMYECKON TIOBEPKHU U
TEXHUYECKOTO OOCTY>KUBAHMUSL.

[TonoxuTe ymakoBKYy € aHAjIM3aTOpOM Ha pabOyui CTOJ U pacnakyiTe ee
(pacmonoxeHrue KOMIIOHEHTOB B KOHTEHHEpe MoKa3aHo Ha pucyHke 1.1).

BepxHWA oTcek
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Puc.1.1. PacnonoxeHWe KOMNOHEHTOE B KOHTEWHEDE.
[IpoBepbTE KOMIUIEKTHOCTh aHAIU3aTOPA COTJIACHO OIMCH BJIOKEHHOM B
ynakoBky. Ilpm o0OOHapy>XeHMHM HECOOTBETCTBHUSI CBSDKMTECh CO  CBOUM

IIOCTaBIIIMKOM.
B xoMIUIEKT 1TOCTaBKH aHajin3aTopa BXOJAT:

. KomnnekT 3anacHbIX YacTeR.

. PeakTuesbl.

. SNeKTponuT.

. Anaau3zaTtop Boaopoaa ABII-12

. MacnopT, pyKoBOACTEBO MO IKCMTyaTaLMK.

. Kabenb nHTepderca RS-232.

. AMNepoMeTpUYECKWA CeHCop.

o -~ o AW R =

. Bnok nuTaHuA.

M HsmepurensHoe yCTpOICTBO aHAIN3aTOPA C CETEBLIM KabeneM
M Awmnepomerpuueckuii cencop (cM. puc. 3.1, puc.3.3, puc. 3.6)
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M KoMIJIEKT 3amacHbIX 4YacTed M MPUHAICKHOCTEH K aMIICpPOMETPUYCCKOMY
CEHCOpPY, B KOTOPBIA BXOSAT:

» @OIaKoH C JIEKTPOIUTOM

» MewMOpaHHbIe KoJTayku (3 1IT.)

> Konblio pe3uHOBO€E (Ha MEMOPAHHOM KOJIIAYKe)
N3mepurenshas kamepa (B komruiekte ¢ ABII-12T, ABII-12T)
WuTepdeiicubrii kabenpb
PyKkoBOJCTBO MO AKCIUTyaTaIlu

B B & A

[InacTMaccoBbie MEPEXOAHUKHN Ha BXOJIHYIO TPYOKY

JIOTIOTHUTENIBHO MOTYT OBITh 3aKa3aHbl CIETYIOUTUE U3IEIHS:
YerpoiictBo 1t kanubpoBku YK-01

VYerpoiictBo moaroroBku razopoii npoosr YIII'TI-01 (k ABII-12T)
N3meputensHas kamepa st mukpoanainuza MKMA (k ABII-12J1)

@uiIbTp TOHKON OUYHUCTKH ra3oB u xkujkocteit (k ABII-12T, ABII-12T)
[ToGyautens pacxoaa aiist 3a6opa npod razos u npoaysku UK (rpyima)

R ERR

Huckera 3.5” ¢ mporpaMMHBIM oOecIieueHreM JIJ1s repeaadn JaHHbix B [IK

W3Bnekure M3 KOHTeiHepa kalenb uHTEpQelica, 3apsaHOE yCTPOMCTBO U
PYKOBOJCTBO IO 3KCILTyaTallMd. 3aTEM aKKypaTHO M3BJIEKHUTE aMIIEPOMETPUYECKUI
CEHCOpP U U3MEPUTENILHOE YCTPONCTBO. Pacnonoxure ux Ha pabouem cToe.

IIpumeyanmne. AC MOJIKIIOUEH K U3MEPUTEIIHLHOMY YCTPONCTBY aHaIM3aTOpa.

KommuiekT 3amacHpIX 4YacTedl W MPUHAMJIEKHOCTEH HAXOIMUTCS B KPBILIKE
KOHTEUHEpA.

1. Ob6aactu npuMmeHenust anaau3atopos ABII u 0003Ha4YeHHe BApHAHTOB MX

HUCIIOJTHEHHS.

Anamuzatopsl  ABII-12  mnpenHazHadeHsl i1 ONEPATUBHOIO U
IIPOU3BOJACTBEHHOIO KOHTPOJIS KOHIEHTPALMH BOIOPOJA B XKUAKOCTSIX U ra3ax.

Anamuzaropsl ABII-12 npenHasHadeHbl Il aBTOMAaTHYECKOIO KOHTPOJIS
PacTBOPEHHOI0 BOJOPOJA B XHMHMKO-TEXHOJIOTHYECKHX IPOLECCAX MOJATOTOBKH
BOJIbl HA MPEANPUATUAX TEMIOBON U ATOMHOM SHEPTETUKH.

Ananuzatopsl ABII-12 mpegna3HaueHbl 111 MPOU3BOACTBEHHOTO KOHTPOJIS
COZIEP/KaHUSI MOJIEKYJISIPHOTO BOJOPOJAA B 1-OM KOHTYpE OXJIAXIAEHUS SAEPHBIX
PEaKTOPOB Ha OOBEKTAX ATOMHOM YHEPTETHKH.

Ananuzatopsl ABII-12 npennazHayeHsl 11 onpeaeneHus “‘yredexk’”’ BOJ0poaa
B DJIEKTPOJIM3HBIX, B CUCTEMAX OXJIAXKJIEHHUS T€HEPATOPOB, B EMKOCTAX C KUJIKUMU
ANEPHBIMUA  OTXOAAaMH, a TaKXke [ MOHMTOPHHIAa COCTaBa BO3JyXa
INPOMBIIIVIEHHOM 30HBI C II€JIbl0  00€CleyeHus: IM0KapOoB3pPbIBO-0€30MaCHBIX
YCIIOBUU MIPOU3BOJICTBA.

B xumnueckoil u HepTenepepadaThiBatOlIeil TPOMBIIIEHHOCTH aHAIU3aTOPbI
ABII-12 npenHazHadeHbl JUIsi TPOU3BOJACTBEHHOTO KOHTPOJIS BOJAOPOJA B
XUMHKO-TEXHOJOTHYECKUX MPOLEcCaX CHHTE3a OPTaHUYECKUX U HEOPTraHUYECKHUX
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COCIMHEHUM, KpEeKWHTra He(TH, MPOU3BOJCTBA aMMHaKa, MOJUAITUIECHA U T.I.
Anamuzatopsl ABII-12 HaxoasT NpUMEHEHHWE B HAay4YHO-HCCIEN0BATENbCKUX
YUPEKACHUSAX AaTOMHOM MPOMBIIUIEHHOCTH, a Takke B aBTOMOOWJIbHOU
MPOMBIIIJIEHHOCTH TIPU  CO3JJaHMM  DKOJIOTUYECKH YMCTBIX  BOJOPOJHBIX
JIBUTaTeleH.

YHuBepcanbHOCTh  a”Hanmu3atopoB  ABII-12,  mocturaercs  Gmaromaps
UCIIOJIb30BaHUIO MIUPOKOTro accoptumeHnta ceHcopoB (AC). [ns oOo3zHaueHUs
UCIIOJTHEHHUs aHalW3aTropa Moclie 3amucu Tumna aHanuzatopa «ABID» mudpamu
«01» yka3pIBaeTCs €ro MpOMBIIIJIEHHOE UCTIONHeHUe, udpamu «02» yka3bIBaeTCs
MOPTAaTUBHOE MCTOJHEHHUE, a OykBamMu «Ax», «T», «I'», «JI», «II» yka3wiBaeTcs
(ycnmoBHO) 00J1aCTh €10 MPUMEHEHHUS WM Ha3HAUCHHUE:

® «A»- ATOMHas sHepreTuka
«T»- Tennosas 3HEPreTHKA;
«I'»- I'a3oananusarop;
«JI»- JlabopaTopHbIii;
«II»- Iorpyxnoit AC aJist UBMEPEHUI B EMKOCTSIX, METAHTEHKAX U T.II.

BapuaHTbl MCNOMHEHUA AHAIM3ATOPOB OTJIMYAIOTCS AMIIEPOMETPUYECKUM

CEHCOPOM M MPHUHAJJICKHOCTIMHU, BXOISIIIUMH B KOMIUIEKT €TI0 MMOCTaBKHU.

Ha puc. 2.1 — 2.5 mnoxa3aHbl pa3jauyHble BapUAHTHl MCIIOJIHEHUS
aHanu3atopoB ABII-12.

ABII-12JI B xommiekte ¢ ACpH,-01
IpeaHaA3HAYECH IS M3MEPEHUMN
KOHIICHTPAIIUH, TapIMaIbHOTO JIaBJICHUS
BOJIOPOJIA U TEMIIEPATYPHI B KUAKOCTSIX U
razax. [IpumMeHsieTcss B J1aDOPATOPHBIX
ABHAZ YCIAOBUSX  PA3IMUYHBIX POMBIIUICHHBIX
@ O peInpUITHIA u HAYy4YHO-
o © HCCIIE0BATENBCKUX YIPEKICHHUIA.

LITAHIIAT O T s

Em | fe3p

= .?-3.1

Puc. 2.1. Buemnuit Buja ananusaropa ABII-12J1.
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Anamuzatop ABII-12I" B komIuiekTe C
ACpH,—-02 NpeaHAa3HAYECH IS
M3MEpPEeHU KOHIEHTpallMu BOJOpoOa B
ra3oo0pa3HbIX cpefax. B Tex ciyyasx,
KOT/Ia aHaJU3UPYEeMBbId Tra3 HaXOJIUTCS
noj paspsKeHueM u BBICOKHUX
e /4 TeMIiepaTypax,  aHajgu3aTrop  MOXKET
o i KOMILJIEKTOBAThCA YCTPOHUCTBOM
noAroToBku TrazoBod mpodOsl YIITTI-01.
o ABII-12I' NIPUMEHSIETCS I
® © | —" ompeAeneHusl  “‘yredek’  BOAOpOAA B
u'k ANIEKTPOJIM3HBIX, B CUCTEMaX OXJIAXKCHUS
e eel) reHEpPaTOpPOB, B EMKOCTAX C IKHIKUMH
SIICPHBIMA ~ OTXOJaMH, a Takxke Ui
MOHUTOPHUHTA cocTaBa BO3/yXa
NPOMBIIIJIEHHOW  30HBI € IENbIO
obecrnieyeHusl MOXKapOB3PbIBOOE30MACHBIX
YCJIOBHUM TPOU3BOACTBA.

Puc. 2.2. Buemnuii Bujg

ananusaropa ABII-121". B xumuueckoil M HerenepepabaThIBarOIIEH

IpoMbIIUIeHHOCTH aHanu3aTtop ABII-12I" npumensieTcst st MpoU3BOACTBEHHOTO
KOHTpOJISI KOHIIEHTpPAlMHA BOAOPOJAa B XUMHKO-TEXHOJOTHMYECKHX IPOLECCax
CHHTE3a OpPraHMYEeCKUX W  HEOPTaHUYECKUX
COCMHEHHM, KpeKHHra HePTH, TNPOU3BOICTBA
aMMHAKa, TOJIM3TUIICHA U T.[I.

Amnanuzarop ABII-12T B kommuiekte ¢ ACpH,—
03 (unu ACpH,—04) U MIPOTOYHOMU
m3MmepurenbHoi kamepoir MKIDK npennasHaueH
\ U1l W3MEpPEHUH KOHUEHTpaluuh BOAOpoAa U
' e TEMIIEPATYPBI B MOTOKE KUIAKOCTEH, B TOM YHUCIIE
N Y B MUKPOTPaMMOBOM JHaNa30He KOHUEHTPALUM.
® o ABII-12T npumensieTcs nOpu ONEpPaTUBHOM
AHAJIUTUYECKOM KOHTpOJIE IIPOLIECCOB
BOJOXUMIIOATOTOBKM B AaTOMHOM U TEILUIOBOM
suepretuke: TOLl, I'POC, ADC, tennocetu u
korenbHble.  AHamu3atop  ABII-12T  taxxe
MIPUMEHSIETCS B XUMUYECKOM, u
He(TenepepadaThIBaOIEd MPOMBIIUIEHHOCTH, a
TaK)K€ B IPYTUX 00JACTIX HAPOJIHOTO X035 HCTBA.

Puc. 2.3. Buemnnii Bua ananuzaropa ABII-12T

Hayuno-npouszeoocmeennan pupma “ BHOAHA/IUTHYECKHE CUCTEMbBI H CEHCOPABI”
AHAJIU3ATOP BO/JOPOA ABII-12
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Puc. 2.4. Buemnuii Bujg
ananuzatopa ABII-1211.

UM EHA HHTLL

AHANHIATOP RIVIOM LA

© Qe

Puc. 2.5. Buemnuii Buj aHainu3aropa

ABII-12A n ACpH,-06.

Anamuzatop ABII-12I1 B koMIuiekTe c
ACpH,-05 nmorpyxHoro tuma npegHa3HaueH
JUISl U3MEPEHHUI KOHIIEHTpAllud BOAOPOJAA B
razax M OKUJKOCTSX HEMOCPEJCTBEHHO B
Toukax oToopa mpod6. ACpH,-05 moxer
yCTaHABJIMBAThCA B EMKOCTH 3allOJIHEHHbBIE
AHATU3UPYEMOU Ccpelou, HarpuMep
LUCTEPHBI C HE(PTENPOAYKTAMH, METAHTEHKH,
KoJiomnpel, 1mmaxtel u @ T.O. ABII-12I1
NPUMEHAETCA JUIsl ONpeAesieHus ‘‘yTeuex’
BOZIOPO/Ia B DJIEKTPOJIM3HBIX, B CHCTEMAax
OXJIQXKJIEHUSI TEHEpPaTopoB, B EMKOCTIX C
KUJIKAMHU SAEPHBIMUA OTXOJAMHM, a TAKXKe JJIs

MOHUTOPHHTA cocTaBa BO3/yXa
MIPOMBITIUICHHON 30HBI C LIETBI0 00eCIIeueHus
M0KapOB3PBIBOOE30MACHBIX yCJIOBUH
IPOU3BO/ICTBA.

Hayuno-npouszeoocmeennan pupma “ BUOAHA/IHTUHYECKHE CUCTEMbBI H CEHCOPBI”
AHAJTU3ATOP BO/JOPO/]IA ABII-12
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Anamuzatop ABII-12A B xommiexkre ¢ ACpH,—06 mnpennasHauen s
U3MEpPEHUN KOHLEHTpAlMd BOJOPOJa B JKMIKMX M Ta3000pa3HbIX cpenax Mpu
BBICOKHUX JIaBJICHUSX, B TOM YHCJIE B 1-OM KOHTYpE OXJIaXKICHHUS SIIEPHBIX PEAKTOPOB.
ACpH,—06 BbIOJHEHBI B KOpPIyCe W3 HEpKaBCIOIIEH CcTaau, CHaO0KEHbI
KOMIIEHCATOPOM BHEIIHETO JaBJICHUS U BBIICPKUBAIOT HEOTPAHUUEHHOE KOJIUYECTBO
IMKIOB CTepuinu3anuii  octpeiM mapoM npu  T=143 °C. CeHcopsl MOIyT
yCTaHaBIUBAThCA B (pEpPMEHTEPbl U OHOPEAKTOPhl OTEUECTBEHHOIO M HUMIIOPTHOTO
npou3BoACcTB. AHanuzaTtopsl ABII-12A Takske MOTyT IPUMEHSITHCS B XUMUUECKOU U
He(dTenepepadaThIiBatOIell  MPOMBIIUICHHOCTH, KOTJIa HEOOXOJAMMO TMPOBOJUTH
U3MEPEHUST KOHIICHTPAIIUU BOJOPO/Ia TIPU BHICOKUX JABJICHUSIX.

2. TloaroroBka K padore M MpoBePKa padoTOCNIOCOOHOCTH AHAJIU3ATOPA.

Buumanme! Ilocie TpaHcmopTHpOBaHHMS B YCIOBUSX OTPHMIATENLHBIX TEMIIEPATYP
aQHAJIM3ATOPBI JTOJKHBI OBITH BBIJCP)KAHBI B TPAHCIIOPTHOM Tape MPU HOPMATBHBIX YCIOBHUSIX HE
meHee 4 wuyacoB. [lpm otTmpaBke aHanm3aropa TO TMOYTe B 3UMHEE BpeMs Troja
aMIIEpPOMETPUYCCKHE CEHCOPBhI HE 3allOJIHSIOTCS PAcTBOPOM DJICKTPOJIUTA, O YEM JIEIaeTCs
COOTBETCTBYIOIIAs 3alMUCh Ha CTP. 2 HACTOANIETO PYKOBOACTBAa. B 3Tom ciyuae Bawm
HEO0OXOAMMO BBITIOJIHUTH ONepanuu 1. 3.3

Ecian Bam ceHcop 3amoJiHEH PacTBOPOM JJIEKTPOJIHMTA, TO He Tpedyercs
BBIIMMOJ/JIHATL OII€PpallMM 110 J0JHUBKE 3JEKTPOJIUTA WA 3aMEHE MeMﬁpaHHOFO

KoOJIIMavKa.

Ecnu TpaHcnopTupoBaHue aHAIM3aTOpa OCYIIECTBIAIOCH B 3UMHEE
BpeMsl Tojia (CM. CTp. 2), BBIIIOJIHUTE Oonepanuu 1. 3.3. HaCTOSIIEro
pykoBoactea. Ecain Bam AC 3amo/iHeH pacTBOPOM 3JIEKTPOJIMTA
(cM. 3amuch HA CTP. 2), TO NEpPeXoauTe K BLINOJIHEHHIO 1. 3.4.

Awmnepomerpuueckuii  cencopsl  (AC)  BbIIyCKAalOTCS B

HECKOJIbKUX BapuaHTax UCHoiaHeHus (cM. 1. 4). Buemnuii Bug AC

MoKa3aH Ha puc. 3.1.

Cencop ACpH,-01 — mocraBnsercs B koMmiuiekte ¢ ABII-

T’ : 12J1.
Cencop ACpH;-02 - nocraBnsiercst B komiuiekte ¢ ABII-12T".

Cencopsl ACpH;-03 u ACpH,-04 — noctaBisitoTCs B KOMIUIEKTE C
ABII-12T.

Puc. 3.1. Buemnuii Bux ammnepomerpuueckux ceHcopoB ACpH,-01, ACpH,-02,
ACpH,-03 u ACpH,-04

Hayuno-npouszeoocmeennan pupma “ BHOAHA/IUTHYECKHE CUCTEMbBI H CEHCOPABI”
AHAJIU3ATOP BO/JOPOA ABII-12
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OTH CEHCOpbl HMEIOT OJIMHAKOBBIE Ta0apUTHBIE W IMPUCOECAUMHUTEIIbHbBIE

pa3Mephl U OTJIMYAIOTCA BHYTPEHHUMU MapaMmeTrpamu. [lapaMeTpsl KaxkJ10ro ceHcopa
ONTUMU3UPOBAHBI Il Kaxkaoi oOnactu npumenenuss ABII-12 u
BBIOpaHBI C YYE€TOM OCOOCHHOCTEHM pEIIeHUs KOHKPETHBIX 3aj]a4 #
aHaIUTH4YEeCKoro koHTpoist Boaopona. Cencopei ACpH,-01 B
OCHOBHOM HcHoJNb3ytoTcs i onpenenenus BIIK u mocraBusitorces
co ctanaaptHoul ckistHkou BITK. e

Cencopsl ACpH,-02, ACpH,-03 u ACpH,-04 nocrapusitorest ¢ o= |
usmeputenbHoit kamepoit (UK) (puc.3.2.). s Toro, 4To0bI JOCTaTh
cencop u3 UK nHeobxoanmo cHauanga OTKpYTUTh HAKUJHYIO raiiky, a
3aTeM OCTOPO’KHO JJOCTATh CEHCOP.

Puc.3.2. BHewmnuii Buja ceHcopa

B U3MEPUTEIILHOU KaMepe.

Cencop ACpH,-05 nmocrapisieTcsi B KOMIUIEKTE C aHAJIU3aTOPOM
ABII-12I1. OH ycTaHOBJIEH B T€PMETUYHOM SYEHKE U3
HEPIKABEIOWIEH CTAJIM U PACCYUTAH HA NPOBEICHUE U3MEPECHUM Ha
riyounax g0 20 m. Tunosast ayuna xka6enst ACpH,-05 cocraBnsier
6 M. IIpu HE0OXOMUMOCTH TPOBENICHUS U3MEPEHUN Ha TITyOMHax
0osee 6 M IMHY Ka0Oess HEOOX0IMMO YTOYHUTh TIPU 3aKas3e.

‘ Puc. 3.3. BHemHuii BUjJ aMIepoMeTpUUECKOr0 CeHcopa
ACpH,-05 morpy»Horo Tumna B TepMETUYHON sTUEHKE.

Jlnst Toro, 4TroOBI JOCTaTh CEHCOP U3
| repMETUYHON A4YEWKH HeoO0XOIMMO CHayania J
OTKPYTUTh HIKHHI KOpIyC. 3areMm, JIeBOi T
pyKoil OepyTcst 3a BEpXHUU KOPIyC, MPaBO 3a
CEHCOp U OCTOPOXHO JOCTarT CEHCOP U3 4y

BEPXHETO KOpITyca. T

Puc.3.4. Buemnuii Buj ceHcopa 6e3
HIDKHEr0 KOpIIyca.

pr—t

o,

Puc. 3.5. Buemnuii Bug ACpH,-05 .
0e3 repMeTUYHON STYSHKH.

Hayuno-npouszeoocmeennasn pupma “ BHOAHA/TUTHYECKHUE CUCTEMbBI H CEHCOPAI”
AHAJIU3ATOP BO/JOPO/IA ABII-12
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IIpumeuanne. ACpH,-05 ynnoTHsieTcs B BEpXHEM KOPIyce MOCPEICTBOM
YIUIOTHUTENBHOTO KoJiblia. [losromy, misg Toro utoObl noctath AC u3
BEPXHEr0 KOpIyca, HEOOXOAMMO MPWIOKUTH HEOOJBIIOE YCWIHE IS
npeojosienust cui Tpenus. Crapaiitech ycuine MPUKIAAbIBaTh BIOJIb OCU
AC, He npukacasich K MeMOpaHe, 3aKpETUICHHON Ha TOPLIOBOM MMOBEPXHOCTHU
MeMOpaHHOro KoJirayka. Eciu ceHcop «Impuiui B MeCTe YIIOTHEHUS,
nonpoOyiTe MPOBEPHYTh €ro BOKPYr OCH TI0 YacOBOM CTpEJKe
OTHOCUTEJILHO BEpXHEro Kopmyca. B panbHeiinieM cMmasbiBaiiTe Mecra
YIUIOTHEHHUS CEHCOPA Ba3eIMHOM UJIM BaKYYMHOM CMa3KOM.

Amnepomerpuueckue ceHcopbl ACpH;-06 BbITyCcKalOTCd B  HECKOJbKHUX
BapuaHTax HcHojdHeHus (cM. Tabmuuny Ha puc. 3.8). Bxemnwii BuA
aMIIEPOMETPUUYECKUX CEHCOPOB MOKa3aH Ha puc. 3.6.

Cencopel ACpH,-06 moctaBisitorcsi B
KoMmIuiekTe ¢ aHaimu3aropom ABII-12b.
OHU BBIMOJHEHBI B KOpIycax H3
HEp)KaBerolleil  craid W HUMEIOT
YHUBEpCAJIbHBIE TUIOpPA3MEphl IS HX
YCTaHOBKH B bepmeHTepsl U
OMOpeakTopsl ~ OTEYECTBEHHOTO U

3apyOeKHOTO0  TPOU3BOJACTB.  OTHU
CEHCOpPbl  BBIJEPKUBAIOT  HEOrpa-
HUYCHHOE KOJIMYECTBO IIUKJIOB

CTEPWJIM3ALMU  OCTPBIM I1ApOM  IIPU
T=143 °C u P=3 atn.

Puc. 3.6. BHemHuii BUA CTEPUIN3YEMBIX
amrepomeTpuyeckux cencopos ACpH,-06.

3.3. 3ameHa MeMOpaHHOrO KOJMa4yKa, 3aJIMBKa pacTBopa
AIIEKTPOJIUTA.

Ecnu TpeOyeTcst 3aauTh pacTBOP 3JIEKTPOJUTA (CM. CTp. 2) WU
3aMEHUTh MEMOpaHHBIA  KOJIMAYOK, JOCTAaHbTE CEHCOp U3
U3MEpPUTEIbHON KaMmepbl WM TEePMETUYHOM  SYEHKH, 3aTeM
BBINOJIHUTE onepauuu 1.11. 3.3.1.-3.3.5.

3.3.1. OtkpytuTe Tailky CceHcopa M aKKypaTHO JIOCTaHbTE
AJIEKTPOAHBIN aHCAaMOJIb U3 MEMOPAHHOTO Kojmadka (cM. puc. 3.7).

Puc. 3.7. Buemnuii Bug ACpH, 6e3
MeMOpaHHOT'O KOJIIayKa.

Hayuno-npouszeoocmeennan pupma “ BHOAHA/IUTHYECKHE CUCTEMbBI H CEHCOPABI”

AHATTH3ATOP BOJJOPOJIA ABII-12
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BHUMAHMWE He npukacailTecb K 3JEKTPOAHON CUCTEME M CTEKJISIHHOW THIIb3€
pykamu. Jlake HE3HAYUTEIbHOE 3arpsi3HCHUE BHYTPEHHHX 3JJIEMEHTOB CEHCOpa
OTpHULIATEIBHO CKa3bIBAETCS HA €ro padore.

Ilpumeuanue. Ecnu saexTponaHblii aHcamOiab NPWIMI K KOJMA4Ky, TO, TO-
BUIMMOMY, B HEM BBICOX pPAacTBOp dJeKTposMTa. B 3TOM ciydae 3anenrte ¢
NOMOIIIBIO Ipuia 1 — 2 MII TUCTUIITMPOBAHHOW BOJIBI B 3a30P MEXKIY KOJINAYKOM
U DJIEKTPOJIHBIM aHcamOyem. Yepe3 2-3 wyaca 3aKpUCTAITU30BABIIHUECS COJHU
pacTtBopsTcs, U Bol 6e3 ycunmii focTaHeTe 3JeKTPOIHbIN aHCaMOJIb.

3.3.2. [IpomotiiTe 37eKTPOIHbIN aHCaMOJIb B IUCTHIIIMPOBAHHON BOJIE, OCTOPOIKHO
yAaJuTe OCTATKH Biard (UIBTPOBAIBLHON OyMaroil W MOJIOKHUTE €ro Ha calndeTky.
[IpomoliTe KOJIMAaYOK IUCTUIIMPOBAHHOM BOJOM M CTPSIXHHUTE OCTABIIYIOCS B HEM

BJIATY.
I[JI?I 3aMCHBI MCM6paHHOFO
NcnonHenns ACp0:-06 7

10 0O603HaueHne AC | d, MM| D, MM | L, MM KoOJIImavyKa B CTCPHIIN3YyCMOM
ACpO--06-01 25 125 |70 | ceHncope ACpH,-06 (cm. puc.3.8)
ACp0:-06-02 19 25 150 o
ACpO:-06-03 19 19 200 CHaydalia OTKPYTHUTC HUXKHHUHA
ACpO--06-04 2 122 [250 | gopmyc |1, 3aT€M CHHMUTE

MEMOpaHHBIA KOJMa4oK 2 (CM.

| puc. 3.8).

/j:j 1 - HWXKHMI KopnyC

4 ~

D 15 2 - KOMMa4yoK MeM6paHHbIV Puc. 3.8. Buewmnui BUJ]
L ACpH,-06.

3 3 - KOMbLO YNNOTHUTENBHOE

4 - KOnbLO YNNOTHUTENbHOE

8 5 - pacTBop anekTponuta HpuMeanne. B BerHefI qacTu
4 6_anoa MeMOpaHHOTO KOJITayka
. o rerens YCTaHOBJIEHO TepPMETHU3UPY-
- AaTyuK TEMMN bl
9 : A paTyP rolee KOIIBIIO, I03TOMY
8 - KonbLUOo YNNOTHUTENIbHOE MI0CKoe HCO6XOHI/IMO HpI/IHO)KI/ITB
9 - CTeKNSHHas Tb3a HEOOJBIIOE YCUJIME BIOJIb OCHU
CeHCcopa IJisl MPEOAOJEHUs CHII
10 - kabenb

TPEHUSL. Ecimmn KOJIITA40K
11 - sTynka TPUIHI» B MECTE YIJIOTHEHUS,
12 - cucTeMa MeMBpaH TO MONpoOyiTe MPOBEPHYTH €r0

BOKPYT OCH.
13 - kaToA OKpY OCv o
, | [Ipomorite JJIEKTPOIHBIN
2 14~ ApeHaxHbin kaKan aHcamOIb  JHMCTUILUTMPOBAHHOM
§ 15 - KOpMyC CeHcopa BOJIOM, OCTOPOKHO  yIAJUTe
OCTaTKU BJIard (UIbTPOBAIBHOMN
. OyMaroifi M IOJOXUTE €ro Ha

canderky. IIpomolite Kosmadyok

Hayuno-npouszeoocmeennasn pupma “ BHOAHA/TUTHYECKHUE CUCTEMbBI H CEHCOPAI”
AHAJIU3ATOP BO/JOPO/IA ABII-12
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I[HCTHHHHpOBaHHOﬁ BO,Z[OI>'I " CTPAXHUTC OCTABIIYIOCA B HCM BJIAr'y.

3.3.3. C nomomipto ¢iiakoHa — KameJbHUIbI 3JICUTE B CTapbli WM HOBBIN

MeMOpaHHBIA KOJIMa4oK 1-2 Mi pacTBOpa 3JEKTPOJUTa, HE AojuBas 1-2 MM 10
nepBoro OypTuka Ha kosmadke (cM. puc. 3.7 u 3.8).
Ilpumeuyanne. PacTBop »dyeKTposiMiTa TMPEACTABISIET COO0OH Teeo0pa3HbIi
Oydepnsiii pactBop ¢ HeuTpanbHbiM pH. IlosToMy mipum ero 3ajauBKe Ha
MOBEPXHOCTH MEMOpaHbl WM CTEHKax KOJIMayka BO3MOXHO 0Opa3oBaHUE
y3bIpbKOB BO3ayXa. JlJisl MX yAajneHus cierka mocTy4uTe Mo KOJMadyky cOOKy U
OCTaBbTE €ro B BEPTHUKAJIBHOM TOJIOKEHUHM Ha 5 MUHYT. OcTaBiIMecs My3bIpbKU
BO3/IyXa BCIUIBIBYT Ha MOBEPXHOCTh. [locMoTpuTe emie pas, HET JIu B pacTBope
AJIEKTPOJIUTA MYy3bIPHKOB BO3/IyXa.

3.3.4. Coopky cencopoB ACpH,-01 — ACpH,-05 mpoBoauTte cleayomum
obpazom:

1. CaBuHbTE pPE3UHOBOE KOJBI0O Ha OOKOBOM MOBEPXHOCTH MEMOPaHHOTO

KOJImayka Ha 1-2 MM HUXKe JpeHaKHOTO oTBepcTus (cM. puc. 3.7 u 4.2).

2. Bo3pMute 31€KTpOIHBIN aHCaMOJIb U MEJIJIEHHO BCTaBhTE H
ero B MeMOpaHHBIM KOJMAYOK B BEPTUKAIBHOM
nosioxkeHu. M30BITOK pacTBOpa 3JEKTPOJIUTA JIOJKEH l
BBICTYIIUTh 4epe3 JApeHakHoe oTBepctue 14 (cwm. —
puc.4.2). I'

3. 3akpyTuTe Tailky B MEMOpaHHBIH KOJIIAYOK 10 ymopa.
TopuoBass 4YacTh AJIEKTPOJHOTO aHCaAMOJIS JIOJDKHA
HATSHYTh MEMOpaHy Ha KOJIMAayKe B BUJI€ 30HTHKA.

4. Ypanure OCTaTKH BJIard C OOKOBOW TOBEPXHOCTH
KOJIMayka U CABUHBTE PE3MHOBOE KOJIBLIO Ha JIPEHAKHOE
OTBEPCTHE.

5. YcraHoBUTE CEHCOP B U3MEPUTEIBHYIO KaMepy (CM. puc.
| l 3.9) u 3aKpyTHUTE HAKUJIHYIO TalKy 10
' yrnopa (cMm. puc. 3.10 u puc. 3.2)

i Puc. 3.9. YcranoBka ACpH, B u3MepuTEIbHYIO KaMepy.

' § IIpu ycranoBke ACpH,-05 B repmMernuHyro sUE€Ky cHayasa
OCTOPOKHO BCTaBbTE CEHCOP B BEPXHUI KOPITYC SUEUKH (CM. puC.
3.4), a 3aTeM 3aKpyTUTE HIDKHHUI KOPIYC /10 ynopa (cM. puc. 3.3).

Puc. 3.10. ®ukcanus ACpH, B usmeputeaprHoOl Kamepe.

Hayuno-npouszeoocmeennan pupma “ BHOAHA/IUTHYECKHE CUCTEMbBI H CEHCOPABI”
AHAJIU3ATOP BO/JOPOA ABII-12
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Ipumeuanue. [Tepen coopkoit ACpH,-05 pekomenayercst cMazaTh Ba3eIuHOM
WIM BaKyyMHOM CMa3KoW TepMETH3UPYIOIIME KOJIbIIA, PACIOJIOKEHHBIE B BEPXHEM
KOpIyce.

3.3.5. Coopky cencopa ACpH,-06 (cMm. puc. 3.8) mpoBOaUTE CIIEAYIOIINM
obpazom:

1. YOequtech B HaIWYUU TEePMETUUPYIOUIETO Koyiblla 8 Ha OOKOBOM

MOBEPXHOCTH JIEKTPOAHOTO aHCaMOJIsl.

2. Bo3pMHTE METAIUIMYECKUH KOPIYC C 3JEKTPOJAHBIM aHCaMOJIeM U MEJIEHHO
BCTaBbT€ B MEMOpAHHBIN KOJMAYOK 2 B BEPTHKAIHLHOM IOJOKEHUU (pHC.
3.8). MU3ObITOK pacTBOpa dIEKTPOJMTA JOJKEH BBICTYNUTH uepes
JpEeHaXKHbIN KaHal 14 Ha OOKOBOW MOBEPXHOCTH AJIEKTPOTHOTO aHCAMOJIS.

3. Ypanute canderkoi BBICTYNMBIIME KaIUId OJJIEKTPOJIUTa C OOKOBOIA
MOBEPXHOCTH KOJIIAYKA.

4. 3akpytuTe HIWKHHM Koprmyc 1 ceHcopa a0 ymopa. TopiioBas YacTh
AJIEKTPOHOTO aHCaMOJIs AOHKHA HATSHYTh CUCTEMY MEMOpaH Ha KOJIMayKe
B BU/JIC 30HTA.

3.3.6 BxirounTe aHanu3atop ¢ MOMOINBIO KiaBulM «Bxm», ynepxuBas ee B
TeyeHue 5 cek. [locne BKIIOUEHHMs aHaIM3aTOpa pa3facTcsi 3BYKOBOW CHUTHAJ, Ha
nuciiiee cHavasnia mosiButcs Jorotun ¢upMbl «Anbpa BACCEHC»,  3arem
aHAJIM3aTOp MEPEHIET B PEKUM U3MEPEHU.

3.3.7. B cnydyae HEOOXOJUMOCTH MPOU3BEIUTE 3aps]l AKKyMYJISTOPHOM
Oarapeu. MluaukaTop 3apsiia BbIBEJCH B HUKHUM JIEBBIN YTroJl TUCIUIEs aHaIu3aTopa.
3aIITPpUXOBAHHBIA HHJUKATOP CBUICTENBCTBYET O IIOJHOM 3apsnae Oartapeu. B
cily4yae, €clii MHIUKATOp HAuyHeT MUraTh (IPU 3TOM MOCIBIIIMTCS MPEPHIBUCTHIN
3BYKOBOM  CHTHaJI), aKKyMYJATOpPHYIO  OaTaperd  HEOOXOAMMO  3apsiuTh.
[loacoenuuure 010K muTaHus K aHanuzatopy (cm. puc. 4.1-1), a 3aTteM K ceTH
nepeMeHHoro Toka 220B ¢ wactorori 50 I'u. Jlns Gosee OvicTporo 3apsjua OGatapeu
aHAIM3aTOP MOXKHO BBIKIIOYUTH. [is aroro Haxkmute kiasuiny «Bxi/Beikm»y u
yAECpKUBAalTE €€ B HaXaTOM COCTOSHUM B TedueHue S5 cek. Ilpoimecc 3apsiga
oToOpaxkaercs JIBUKEHUEM 3aIITPUXOBAHHOM o0racTu UHIUKATOPA.
AKKyMyJsiTOpHast 6aTapes 3apsautcs yepe3 12-15 gacos.

BHUMAHUWE! Jlna npomieHuss  cpoka  CIYKObl  aKKymyJsaTopa
pPEKOMEHIyeTcsl padoTaTh 10 €ro MOJHOTO pa3psiia.

[Ipn yciaoBUM MPaBWIBHOM JKCIUTyaTallMM, TMOJIHOCTBIO  3apsKEHHOM
aKKyMYJISITOpHOU Oatapen xBaraeT mnpuobimsutenbHo Ha 100 gacoB pabotel (6e3
MOJICBETKH JUCILIES ).

Hayuno-npouszeoocmeennasn pupma “ BHOAHA/TUTHYECKHUE CUCTEMbBI H CEHCOPAI”
AHAJIU3ATOP BO/JOPO/IA ABII-12



4. YCTPOHUCTBO U MPUHIIUII JEHCTBUSI AHAJIN3ATOPA
4.1. Onncanne KOHCTPYKIIUM U CBOICTB aHAJIM3aTOPA.

Buenrnuii Bua ananuzatopa npejicraBieH Ha puc. 4.1.

Puc. 4.1. BHemnuii Bug ananuzatopa Bogopoaa ABII-12.
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a) 0)

Puc. 4.1-1. Buemnuit Bua ananuszaropa sogopoaa ABII-12.

a) — BUJI clieBa, 0) — BUJI CIIpaBa:

1 — pememox

2 — amnepomerpuyeckuid cencop ACpH, (mnu K ¢ ACpH,)

3 — KaTyllKa JJis yKIJIaJIKu Ka0ens

4 — rHe30 JUISA MOAKIIOUEHUs OJI0Ka TUTaHUS

5 — rHe30 A1 noAkIroueHus kabems RS-kanana (RS-232)

6 — pazbeM s noakatoueHuss ACpH,

7 — nepxkarens i kperieHuss ACpH2-05 nnu u3MepuTenbHOM KaMepbl
8 — BUHTBI COEJIMHSIONINE BEPXHUI U HIXKHUN OTCEKH aHAIU3aTopa
9, 10 — HKHUM ¥ BEpXHUU OTCEKH aHAIU3aTOpa

11 — MecTo pacnonokeHue akKymyJisiTopa.

AHanu3aTtop COCTOMT W3 HU3MepuTeabHOro ycrpoiictea 1 (cm.. puc. 4.1) u
aMIepPOMETPUUECKOro ceHcopa 6. OH UMeeT NMPOYHbINA, TUTOW BOAOHEPOHUILIAEMBIN
KOpIyc creneHu nsuieBnaro3amutel [P-65. Ha nmuneBoit manenn ananusaropa
pacmosioxeH rpaduueckuit nucruiei 4 u knaBuatypa 2. Jlucmiein mMeer MoJCBETKY,
4TO O0JIerdaeT MOJb30BaHUE AaHAIM3AaTOPOM B 3aTEMHEHHBIX NoMmenieHusx. Kopmyc
aHajgu3aTopa COCTOMT W3 JAByX otcexkoB 9, 10 (cm. puc. 4.1-1), repmeTuyHO
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COCIMHEHHBIX MEXJy CO0OM C MOMOIIBI0 IIECTH BUHTOB &, pPACMOIOKEHHBIX B
yriyOneHusax HUKHero orceka. Ha 00KOBOM MOBEPXHOCTH HUKHETO OTceka 9 ¢ jeBoit
CTOPOHBI PACMOJIOKEHBI THE3/1a 4,5 11 MOAKIIoYeHUs O0J0Ka nuTanus U kaodens RS-
ka"Hama (RS-232 wmm RS-485). C mpaBoii CTOpPOHBI PACMONIOKEH pa3zbeéM 6 Is
NOJKJIIOYEHHUST amMIepoMeTpudeckoro cencopa 2. [ns yxmanku kabens ACpH,
npeaycMoTpena karymika 3. [ns kperienus uzmeputenbHoit kamepbl ¢ ACpH, (wnu
ACpH,-05) mnpenycmoTpeH nepskareib 7, 3aKpeIuleHHbId Ha Karymke 3. Jlud
KpEIUICHUS] aHajiu3aTtopa Ha MPOOOOTOOPHBIX TOYKAX WM «II0 MECTY» H3MEpPEHHUS
IIpEAHA3HAYEH PEMEIIOK |, 3aKpeIryICHHbIM MMOJ KAaTyIIKOW 3 Ha HUXKHEM OTceke 9
aHajau3aropa.

B 3aBucuMOCTH OT BapuaHTa MCIIOJIHEHMs aHalu3aTtopa (CM. M. 2) U 3aJlayu
UCCIIEOBAHUSl ~ aMIIEPOMETPUYECKHI  CEHCOpP  MOXET  yCTaHaBJIMBAaTbCA B
MU3MEPUTENBHYIO KaMmepy, cTaHnapTHyr ckISHKY BIIK mnum HemocpencTBEHHO «I1o
MECTY», HalIpuUMep, OMopeakTop, PepMeHTep, TPyOOnpoBOI, a3POTEHK U T.]I.

AHanmuzatop paboTaeT MOJ YIpaBJICHUEM MHUKPOKOHTpOJIEpa U HUMEET
npocto W ynoOHbii s Ilomp3oBarens mnporpamMmMHblii uHTEepdeiic. bombiioit
rpaduueckuil JUCIUIe U KJIaBuaTypa U3 BOCbMHU KJaBUII MO3BOJISAIOT [lonk30Barento
yOpaBJISATh pabOTONM aHAIMW3aTOpa, OCYUIECTBIATH PA3JIUYHbIE BUJIBI HACTPOEK H
KaJIMOPOBOK, 3alUChIBaTh W BBIBOAWTH MHGOPMALMIO HA AUCIUICH aHalu3aTropa,
KOMITBIOTEp M JIp. BHEIIHHE YCTpOWCTBA. BkitoueHue (BBIKIIOUEHHE) aHAIM3aTopa
OCYULIECTBJISIETCS. C MOMOIIBI0 KiaBuiu 3 (cM. puc. 4.1), mpu 3TOM HEOOXOAUMO
YAEPKUBATh €€ B HAXXAaTOM COCTOSIHUM B TeueHue 5 cek. Bxmodenue Ha 30 cek. u
BBIKJIFOYEHUE TIOJICBETKHU JHUCIUIES OCYIIECTBISETCA C MOMOIIblo KinaBumu 4. [{ns
YBEJIMYECHUS] BPEMEHU JACHCTBUS MOACBETKU 10 3 MUH. HEOOXOIUMO HaXaTh KIJIABUIITY
NEPEMEILECHUS]  Kypcopa «BIIPABO», «BIIEBO», WU «BBEPX». YIIPABICHUE
aHaJIM3aTOPOM OYEHb MPOCTOE M CBOAMUTCS K BBIOOPY HYXHBIX onuuil «MeHio» u
OTBETaM Ha BOIpochl myTeM HaxaTtus kiaBuil «a» (Box) u «Her» (Otmena).
QDyHKIHMEN YEThIpEX KIABUII CO CTPEJIKAMH SIBIISIETCS INEPEMEIIECHHE Kypcopa Ha
JUCIUIEE aHaM3aTopa WM YCTAaHOBKAa BBOJUMMBIX HHUGP TMOJO0OHO KIIABHUIIAM
«Oounbiie» «Mmenbliey. KnaBumm «BrpaBoy», «BieBo» Takke HCHONB3YIOTCS s
NEPENIUCThIBAHUS CTpPaHUI] OJOKHOTa WM MPOTOKOJA. AJTOPUTMBI yHPABICHUS
MOCTPOEHBl TaKUM O00pa3oM, UYTO AaHaJIM3aTOp «BEAET» OMepaTropa, HCKII0Yas
BO3MOYHBIE OIIMOKH B €ro padore.

WNurepdeiic  [lonb3oBaTenss W OporpaMMHOE  OOECHEUYEHHE  pealu3yloT
BBITIOJIHEHUE CIIEAYIOMUX QYHKIUNA U PEKUMOB padOThl aHAIM3ATOpA:
- YCWJIEHHE CUTHAJOB aMIIEPOMETPUUYECKOTO CEHCOpa M BCTPOEHHOI'O AaTYMKa

TeMIIepaTyphbl, UX IpeoOdpa3zoBaHuE U OTOOpaKEHUE HA AUCILIEE;

- CaMOJMarHoCTUKY pabOTOCIOCOOHOCTH aHAIM3aTOpa U aMIEPOMETPUUECKOTrO

CEHcOopa;

- BbIOOp UW3MepseMOW BEJIWYUHBI: MAPUUATIBLHOTO JAaBJICHHUS  BOJOPO/JIA,

MPOLIEHTHOTO COAEPKAHUS UM MAaCCOBOW KOHIIEHTPALUU;

- BbIOOp yAOOHOW 1Jsi omeparopa €IUHUIBI M3MEPEHUS. C BO3MOXKHOCTBIO

MOCJEAYIOIINX MEPEXOJOB B IPYTU€ €IUHUIIBI;
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- KaIMOpOBKY aHAIM3aTOpa IO HYJIEBOW TOYKE, aBTOMATHYECKYIO0 KaJIUOPOBKY
no III'C HacellieHHOW MapamMu BOJABI M CHEHHAIbHYIO KaIUOPOBKY MpHU
MOMOIIM ycTporcTBa i kannopoBku YK-01;

- YCTaHOBKY BEPXHEro W HW)XHEro MpeJeioB cpabaTblBaHMsI CUTHAIHM3ALUU C
ABTOMATHUYECKUM OTpE/ICTICHUEM 30HbI TUCTEPE3UCA;

- BO3MO>KHOCTh BHECEHHSI KOPPEKLIUU B MOKAa3aHUs aHAIM3aTOpa B 3aBUCUMOCTH
0T 0apOMETPUYECKOTO AaBICHUS U COJICHOCTH;

- aBTOMAaTHUYECKOE YCTPAHEHHE CUCTEMATHYECKUX MOTPENIHOCTEeH H3MEpEHUH,
00ycloBIEHHBIX 3(P(HEKTOM «OXJAKIACHUS MEMOpPaHBI» U «IOTPEOJIECHUEM)
Bojiopoaa camum AC;

- mepeaady MHGOPMAIMKM HA KOHTPOJUIEp WK nepcoHanbHbiil komnbiorep (1K)
¢ momoIbio nudpoporo kanaima RS-232;

- MPOTOKOJUPOBAHHE OTCUETOB TIOKA3aHMM aHAIM3aTOpa BO BHYTPEHHIOKO
SHEPrOHE3aBUCUMYIO0 TMaMATh C 3aJaBa€MbIM I[E€PUOJIOM, BO3MOXHOCTb
nepenayu 3arnpoToKoJupoBaHHBIX AaHHBIX Ha [IK w BeIBoma Ha gucruiei
aHaJIM3aTOpa B TAOJIMYHOM WM rpaduuecKoM BUJIE;

- 3amuch OTCYETOB IOKA3aHHMM aHajau3aTropa MO KOMaHJE C KJIaBUATyphl B
AJNIEKTPOHHBIN OJIOKHOT C BO3MOKHOCTBHIO X nepenaun Ha [IK u BbIBojga Ha
JUCIUIEH aHalM3aTopa;

- Bbluucienne BenuuuHbl BIIK 1o pesynbraram wusMepeHuid ¢ ydeTom
pa3Benenus corinacHo metoauke [THD 14.1:2:3.4.123-97.

Kaxnpiii u3 BapuantoB ucnoigHeHus ananuzaropa ABII-12 opuentupoBan Ha
KOHKpETHBIE 00JIACTH HAPOJIHOIO XO35HUCTBA U KOHKPETHBIC 3a/1a4U aHAIUTUYECKOTO
KOHTpOJsL Boaopoja. B 3aBucuMoctd OT 00JacTM MNPUMEHEHUS U 3a7aydd
UCCJICIOBAHUS  QHAIM3aTOp  KOMIUIEKTYETCS  CHEIUalIbHO  pa3pabOoTaHHBIM
aMIepoMeTpudecKkuM ceHcopom. biiaronaps yauusepcanbHocTu ananuzaropa ABIT-12
KaXK/IbIii CEHCOP COBMECTHM C U3MEPUTEIILHBIM YCTPOMCTBOM aHAIU3aTOPA.

4.2. Onucanme CBOMCTB M KOHCTPYKIUHM AaMIIEPOMETPHYECKHX CEHCOPOB.

AMIEpOMETPUUECKUE CEHCOpBI, HUCIoJb3yeMble B aHanuzarope ABII-12, no
CBOMM (YHKIIMOHAJBHBIM BO3MOXXHOCTSAM JICJSTCS HA JiBa THIMA: CEHCOPBI
napuuaipHoro gasiueHuss Bojgopona (ACpH,;) u  ceHcopbl KOHLEHTpALMHU
pactBopennoro Boaopoaa (ACcHy) [1,2].

AMIIEpOMETPUYECKUE CEHCOPBI NapuuanbHoro jasiacHus Bogopona (ACpH,)
MOTYT TPHUMEHSTHCS IS aHAIM3a Kak ra3000pa3HbIX, TaK U KUAKUX cpen. Takue
CEHCOpHI 00Jaar0T BBHICOKON CEIEKTUBHOCTHIO K BOJOPOAY U HE TOJBEPKEHBI
BIUSHUIO JPYTUX JJICKTPOXUMUYECKH AKTHBHBIX Ta30B, MOHOB, OHOJIOTHYECKHUX
MOJIEKYJ1 M OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CHCTEM, MPUCYTCTBYIOIIHMX B
ananmusupyemon cpene. IIpororunom ACpH, siBnsercs snektpon Knapka [3]. OOO
«bupma «Anppa BACCEHC» Beimyckaer mectb wmomudukanuii ACpH,,
KOHCTPYKIIMM KOTOPBIX pa3paboTaHbl C Y4EeTOM OCOOCHHOCTEH U CHenu(pUKH
IIPOBEICHUS] U3MEPEHUHN B PA3IMYHBIX 00JIACTAX HAPOTHOTO XO3SHUCTBA MPHU PEIICHUH
Pa3HOOOpa3HBIX 3a/7a4 AHAIUTUYECKOTO KOHTPOJS BoJopoaa. KOHCTpYKTHUBHBIE
napaMeTpbl MU MaTepualibl 3JIEMEHTOB Ka)XJOro BapuaHTa HCIIOJIHEHUS CEHcopa
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ONTHUMHU3UPOBAHBI, 4YTO obOecneumsio aHanuzaTopam Bogopoaa ABII-12 myumue
METPOJIOTUYECKHE M DKCIUIyaTallMOHHBIE XapaKTEPUCTHUKUA 10 CpPAaBHEHUIO C
U3BECTHBIMU 3apyOCKHBIMU U OTeuecTBeHHbIMU aHanoramu. ACpH, obnanaior oueHb
HU3KUM TOTpeOJeHuEM BOAOpOJa W3 aHAIU3UpyeMoi cpenbl. bmaromaps stomy
CBOMCTBY 00€CIeUnBaETCS «HEPA3PYIIAIOIMINA KOHTPOIbY aHAIU3UPYEMOM KUAKOCTH
U JIOCTUTaeTCsl BBICOKAs HAJIEKHOCTh U JOCTOBEPHOCTH PE3YJIbTATOB HU3MEPEHHIA.
CeHcopbl ATOrO THUIA KaTUMOPYIOTCS MO arMoc(hepHOMY BO3AYXY, AOJTOBEYHBI,
IPOCTHI M HEJOPOTH B AKcIuTyaTanuu. Takue ceHcopsl B Komiuiekte ABII-12 moryt
UCIIOJIb30BAThCS /U1 aHAIM3a BOAOPOJIa B Ta3axX, B MPECHBIX U COJEHBIX Bojaax. [lpu
U3MEpPEHUSIX B COJEHBIX Bojax B aHanu3zatope ABII-12 npexycmoTrpeHna
BO3MOXHOCTh BHECEHMsI KOPPEKLIMU Ha CONEHOCTh. [lonpaBka Ha COJNIEHOCTh JTOJKHA
BHOCUTBHCS M0 PE3yJlbTaTaM KOHAYKTOMETPUYECKHMX H3MEpPEHUN B IepecyeTe Ha
NaCl. Amnepomerpuueckue cencopsl ACpH, B xommiekte ABII-12 moryT Takxke
UCIIOb30BAThCA 11  M3MEPEHMM MaccOoBOW  KOHLEHTpAalMM  BOJAOPOJa B
KyJIbTYpPalIbHBIX >KUJIKOCTAX OHMOTEXHOJOTMYECKUX MPOU3BOJACTB, IIMBE, BHHE,
MOJIOKE, COKaX M Jp. )KUAKOCTSX. /{15 mpoBeAeHUs TaKMX U3MEPEHUHN B aHAIN3aTOPE
ABII-12 npenycMoTpeHa MeETOAMKA CIEUUATBHONM KaduOpOBKM CeHcopa IO
atMocepHoMy Bo3ayxy. Cremyer 3amMeTHTh, 4YTO TaKUE€ HU3MEpEeHUs OyayT
IPOBOJUTHCS C MEHbILIEH TOYHOCTBIO MO CPABHEHUIO C U3MEPEHUSIMU KOHIIEHTPALIUU
BOJOPOJIa B BOJHBIX pacTBopax. ITo o0bsicHseTcs TeM, uto curHaa ACpH, npsmo
INPONOPUHUOHAJIEH TMapUUajJbHOMY JABJIEHUIO BOJAOPOJA, a TEMIIEPATYpPHBIE
3aBUCUMOCTH KO3(D(PUIIMEHTOB pPacTBOPUMOCTH BOJOpPOJA B ITUX JKUJIKOCTAX HE
SBJISIIOTCSL JTOCTOBEPHO YCTAHOBJICHHBIMHU. bojee aJeKkBaTHBIMU JaHHON 3ajaye
UCCJIEIOBaHUS  SABJISIOTCS ~ aMIEPOMETPUYECKHME  CEHCOphl  KOHIIEHTpalUU
pactBopeHHoro Bojgopoaa ACcH,.

AMIEPOMETPUYECKUE CEHCOPbl KOHLEHTPALIMU  PACTBOPEHHOrO  BOJIOPOJIA
(ACcH;) MoOryr mnpuMeHATbCA I aHAIW3a >KUJAKUX Cpel C HEU3BECTHBIMU
koahduirieHTaMu pacTBOpUMOCTH Bojopoaa. CeHCophl ATOro Tura, odjagas TeMU
ke pocromHctBamu uyto U ACpH,, oTianyaroTcs cBOMMHU (YHKIIMOHAJIbHBIMU
CBOWCTBaMHU, a MUMEHHO, u3MepuTenbHblii curHan ACcH, mpsiMmo nmponopiuoHaieH
MacCOBOW KOHIIEHTPAIlMM PACTBOPEHHOTO BOAOPOAA B AHAIM3UPYEMOM JKHIKOCTH.
JIJist 3TOrO THUIA CEHCOPOB HE TpeOyeTcs BHECEHHWE KOPPEKIMH Ha TeMIEpaTypHYIO
3aBUCUMOCTH KO3(PUIIMEHTa paCTBOPUMOCTH BOJIOPOJa B MUCCIEAYEMOM KUIKOCTH.
KanubpoBka TakuxX CEHCOPOB MOKET MPOBOJAUTHCS MO TUCTUIUIMPOBAHHON BOJAE U
COJIEBBIM PAacTBOpaM, HACHIIIEHHBIM BOJOPOAOM Bo3nyxa. [Ipuopurer coznanus AC,
paboTalImuUx B pEXUME HM3MEpPEHUsT MacCOBOM KOHLIEHTpalUuu BOJOPO/JA,
npuHaanexuT pupme «Ansha BACCEHC».

Koncrpykiusa ACpH,-01 sBusiercs 0a30BOMl MOJENbIO aMIEPOMETPUUYECKUX
CEHCOPOB MapLUalbHOTO AaBieHusa Bogopoaa. Buemnuit Bug ACpH,-01 nokasan Ha
puc. 4.2.
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Puc. 4.2. Buemnuii Bug ACpH,-01, ACpH,-02, ACpH,-03 u ACpH,-04.

ACpH,-01 npencrapisieT co00il AIEKTPOIUTHUECKYIO STYEHKY, 00pa30BaHHYIO
JJEKTPOJHOM cucTeMor - aHojgoM 13 ®m  XxjgopcepeOpsHbIM  KaTojaoM 6,
MOTPYKEHHBIMH B PacTBOpP JJEKTpoiUTa 5. DJIEKTpOXUMHUYECKas s4yerKa
pacnoJioKeHa B KOpnyce 2 U OTAEJNEHA OT aHATU3UPYEMOM Cpebl Ta30POHUIAEMOMN
MeMOpaHou 12. DnekTpojHas cucTeMa 3aKperieHa B CTEKIISTHHOW IUINHIPUYECKON
ruib3e 9 tak, uro aHoAa 13 pacnosokeH BAOJb €€ OCH U KOHTAaKTHUPYET C pacTBOPOM
AIIEKTPOIUTA 5 CO CTOPOHBI TOPIIOBOM YACTH THJIB3BI 9, a XyopcepeOpsHbIi KaTo 6
pacmoyiokeH Ha OOKOBOW MOBEPXHOCTH THIIB3BI 9. ["azomponuiiaemas memopana 12
3aKperieHa Ha TOPLOBOM YacTu Kopmyca 2. ['epmeTusanusi 31€KTPOIUTUYECKON
SYEUKU OCYIIECTBIISIETCS C MOMOUIBIO YIUIOTHUTENBHOTO Kouiblla 3 u raiiku 1. Ha
OOKOBOI1 MMOBEPXHOCTU KOPIyca 2 UMEETCS APEHaXHOEe OTBepcTue 14 g yaaneHus
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n30bITKa pacTBopa odnekTposuta 5. Awmnepomerpudeckuii cencop ACpH,-01
CHA0XXEH CUCTEMOM TepPMOKOMIIEHCAIIMU, BBOJUMON Ha CBOMICTBA ra30MpOHUIIAEMOM
MeMOpaHbl W/WIK TEeMIIepaTypHYIO 3aBUCUMOCTb PACTBOPUMOCTH BOJOpOZa B BOJE.
JlaTuyuk Temriepatypbl 7 BHasH B TOPIOBYKD YacTh CTEKJSIHHOM THIB3BI 9.
Pacnonokenue natdrka Temreparypbl 7 U aHoja 13 B HEMOCPEACTBEHHON OJIM30CTH
OT aHAJM3UPYEMOM KUIKOCTH O0ECIEeUUBAIOT BBICOKYIO TOUHOCTHh M AKCIPECCHOCTh
n3MmepeHuil. Takoe pacrnojiokeHrue AaT4rKa TEMIIEPaTyphbl 7 MO3BOJISET UCKIIOUUTH
OIMMOKK TIPU KaJTUOPOBKE CEHCOopa 1Mo aTMOC(EepHOMY BO3/1yXy, BOSHUKAIOIIHE U3-3a
«OXJaXACHUS» MeMOpaHbl BCIIEICTBUE UCIAPEHUs] BJIark C €€ IOBEPXHOCTH.
PaBeHCTBO TMOCTOSIHHBIX BpPEMEHHW OTBETAa aMIIEPOMETPUYECKOr0 CEHCopa Ha
U3MEHEHHUSI KOHIICHTPAIIMU BOJOPOJIa M TEMIIEpaTyphbl aHAIU3UPYEMON KUJKOCTH
MO3BOJIIET CHU3UTh JIMHAMUYECKYIO TMOTPEIIHOCTh M3MEPEHUH U 00eCleuuTh
BBICOKYIO TOYHOCTh TepmokoMmieHcauu. ACpH,-01 Moxer ycraHaBnuBarbCs B
MPOTOYHYIO U3MEPUTENIBHYIO KaMepy U B cTaHaapTHbie CKISHKH BITK—150-29/32-
14/23 (IlpousBoautennr - OOO "CreknonadeepBuc", r. Kmun, M.O., mmudp npu
3akaze 560). bmarogapss manoMmy noTpeOJeHHUIO BOAOPOAA aMIEPOMETPUUESCKUM
CEHCOPOM, OH MOKET UCITOJIB30BaThCS JIJISl «In Vitro» u3MepeHuit B Mukporpobdax (50
Mki1). B atom cnydae ACpH,-01 yctanaBiamBaeTcss B U3MEPUTENIbHYIO Kamepy IS
«mukpoananuzay (MKMA).

Konctpyknus ACpH,-02 ornuuaercs ot 6asooit mogenu ACpH,-01 Oonee
BBICOKOM 4YBCTBUTEJIBHOCTHIO, TIO3TOMY JUIMHA KaOeJsi 3TOr0 CEHCOpa MOXET OBITh
1o enanuro 3aka3zuuka ysenuueHa 10 10 M. CeHcopbl 3TOM MoaudUKaIUU MOTYT
YCTaHABIMBAThCA B MPOTOYHYIO M3MEPUTENbHYIO KaMepy U B KOMIUIEKTE
ananuzaropa ABII-12I" npenna3zHaueHsl 411 aHATUTUYECKOTO KOHTPOJISI BOJOPOA B
MOTOKE T'a30B, MPOTEKAIOIIUX YePE3 U3MEPUTEIHHYIO KaMepy.

Koncrpykimsa ACpH,-03 ornuuaercs ot momenu ACpH,-01 noselmeHHON
YYBCTBUTEJIBHOCTHIO U MPEJEIbHO HU3KON BEIMUMHON OCTATOYHOTO TOKA.

Koncrpykimsa ACpH,-04 ornmuaercs or moxenu ACpH,-03  Hammuuem
JOTIOJIHUTEJIPHOW 3aluTHOM MemOpanbl 8 (cM. puc. 4.2), pacrnojoXeHHOW Ha
BHEIITHEH MOBEPXHOCTH Ta3omnpoHuniaeMord mMemOpansl 12. Hamuume memOpanbl 8
o0OecrieynBaeT JIOMOJIHUTEIBHYIO CTENEHb 3alllUThl JJIEKTPOAHOW CHUCTEMBI H
ra3onpoHuIiaeMo MemOpanbl 12 OT TMOBPEXJEHMM, BBI3BAHHBIX TMepenagaMu
JABJICHUI B aHAJIM3UPYEMOM KUJIKOCTU U HAJIMYMEM B HEMl TBepiAbIX yacTull. Kpome
TOro, Oyarojapsi 3allUTHOW MeMmOpaHe 8, CHMXKAeTCS 3aBUCHMOCTH TOKAa3aHUM OT
CKOPOCTH IIOTOKA aHAIIM3UPYEMOM KUAKOCTU. biaronaps stum cBorictBam ACpH,-03
n ACpH;-04 B xommuiekte ¢ ananu3aropoM ABII-12T Hanuim mupokoe npuMeHeHue
B TEIUIOPHEPTreTUKE W MPOMBIIIJIEHHOCTH TMPHU ONPEAENICHUU CIIEOBBIX KOJIMYECTB
BOJOPOJIa B KUJAKOCTSIX, HallpuMep, MpHU OINEPaTUBHOM XUMKOHTPOJIE MPOIIECCOB
BojonoarotoBku Ha TOIL[, I'POC, ADC u temnocersix. g pemieHust 3TUX 3aaad
ACpH,-03 u ACpH,-04 ycTraHaBiauBaroTCsi B IPOTOUYHBIC M3MEPUTEIbHBIE KaMEPHI,
CHa0XEHHbIE BCTPOCHHBIM OOpaTHbIM KianmaHoM (cMm. puc. 3.2). Bricokue
METPOJIOTUYECKUE XAPAKTEPUCTUKU, CBONMCTBEHHBIE 3THM CEHCOpaM, OOeCIeUMIIH
«HEPA3PYLIAIIIUN» KOHTPOJIb aHATH3UPYEMON TPOOBI, YTO MO3BOJIMIIO OTKA3aThCS
OT TIEPEJIMBHBIX YCTPONUCTB M CTAOMIU3aTOPOB PacXo/ia, TPAJAUIIMOHHO MMPUMEHSIEMbIX

Hayuno-npouszeoocmeennan pupma “ BHOAHA/IUTHYECKHE CUCTEMbBI H CEHCOPABI”
AHAJIU3ATOP BO/JOPOA ABII-12



24

B aHAJIOTUYHBIX MPUOOpax 3apyOEeKHOTO U OTEUECTBEHHOI'O MPOU3BOJCTBA. Jpyroii
BakHOU 0ocoOeHHOCThI0O ceHCcopoB ACpH,-03 u ACpH,-04, BRIrOgHO OTIHMYAIOIICH
ananuzatop ABII-12T oT u3BECTHBIX aHAJIOTOB, SBJISICTCS HE3AaBUCUMOCTH TTOKa3aHUM
OT TIPUCYTCTBHUSI B aHAJIM3UPYEMOM IKHUIKOCTU PACTBOPEHHOTO MOJICKYJISIPHOTO
BOJI0poJia (TIPOIyKTa KOPPO3HH).

Koncrpyknus ACpH,-05 otnnuaercst ot 6a3oBoit mogenu ACpH,-01 tem, uto
aMIIEPOMETPUYECKUI  CEHCOpP  YCTAHABJIMBACTCS B  TEPMETUUYHYIO  SUCHKY,
npeAHa3HAUYCHHYIO JUIsl TIPOBEACHUS HM3MEpPEHUU BoJiopoaa Ha riayowHe ao 20 wm.
Buemnuit Bug ACpH,-05 nokazan Ha puc. 4.3. B 6a30Bo#i 1mocraBke JjiMHa KaOess
ACpH,-05 cocrabisier 4 M. Ilpu HeoOXoauMoOCTH IMHA KaOeylsi MOXKET ObITh
coTJlacOBaHa MpH 3aKase.

b o .
——
2
’ 1. AMIIEpOMETPUUYECKUN CEHCOP.
gl 2. 3alMTHBIA KOPITYyC.
1 3. KonpLio yIJIOTHUTEIBHOE.
/. ) ~r
4. 3amuTHas raika.
| 5. Koub110 yIUIOTHUTENBHOE.
|
- i 6. Konp1io yrnioTHUTENBHOE.
) 7. JIpeHaxxHoe OTBEpCTHE.
[

Puc. 4.3. Buemnuii Bug ACpH,-05 norpy:xHoro tuna.

I'epmeTnynas syeiika, cocrosimmas u3 kopmyca 2 (cMm. puc. 4.3) u raiku 4,
U30JIMPYET aMIIEPOMETPUUECKHI CEHCOP 1 OT aHANM3UPYEMOM KUIKOCTH C IIOMOUIBIO
YIUIOTHUTENBbHBIX Kosel 3, 5 u 6. Ilpu 3akpyunBanHuu raiiku 4 1o ynopa Kojaplo 6
nebopMHUpyeTCsT U TepMETU3HpyeT JpeHakHoe oreepctue 7. Kopmyc 2,
BeicTynaromuii 3a npeaensl ACpH,-05, 3amuniaer 4yyBCTBUTENBHYIO YacTh CEHCOpa
OT BO3MOJKHBIX y/IapoB. B HMKHEW yacTu Kopiyca 2 BBIIIOJHEHBI YETHIPE OKHA, Yepe3
KOTOpbIE MYy3bIPbKU CBOOOJHO BBIXOASAT IMPHU IMOTPYKEHUU CEHCOpa Ha TIIyOuHY.
Cdepuueckas hopma gyBcTBUTeNbHOM nmoBepxHocTH ACpH,-05 Takxke crmocodoCcTByeT
CBOOOJHOMY YJAJCHHUIO My3bIPHKOB BO3AyXa, MOJHUMAIOIIMXCA BBEPX B Ipoliecce
asparuu. Masioe motpebieHue Bogopoaa diekTpogaHoi cuctemoit ACpH,-05 wu
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JIOCTaTOYHO OOJIbLIIME OKHA B HIDKHEW YacTH KopIilyca 2 MO3BOJISIIOT MCHOJIb30BaTh
ABII-12I1 npnsg wu3MmepeHuil BOAOpPOJa KakK B IEPEMEIIMBAEMBIX, TaK U B
HETOJABUKHBIX )KUIKOCTSX.

Momudukauus cencopa ACpH,-06 (cMm. puc. 3.8) orimuaercst oT 06a30BoOH
monenu ACpH,-01, Tem, 4YTO €ro KOHCTPYKLMS BBIIIOJHEHA B KOpPIyce W3
HEepJKaBerollell cTaiu U cHabKeHa KOMIIEHCATOPOM BHEIIIHEro JaBieHus. biarogaps
stomy ACpH,-06 MOryT npUMEHSATHCS JIJIsl ONPENIEIECHUS] KOHIIEHTpauy BOAOPOa B
KUJKOCTSIX M ra3ax IpH BBICOKMX JaBJIEHUAX, B TOM YHCIE€ B 1-OM KOHType
OXJIQXKJICHUSI SIICPHBIX PEAKTOPOB. DJEKTPOJHAs cuctema cencopa (cm. puc. 3.8),
cocrosas u3 karoaa 6, aHoja 13 u pacTBopa 3JIEKTPOJIUTA pa3MelleHa B KoJImauke 2
U3 TJJACTMACCHI, YCTOMYMBOW K BHICOKUM TeMIieparypaM M JaBiieHusiM. Ha TopiioBoi
MOBEPXHOCTH KOJIMTauyka 2 3aKperjieHa cucteMa MemMOpaH 12, BbIAEp)KUBAIOIIAs
nepenanbl naasieHus. C 3ToMl 1enp0 Ha OOKOBOW MOBEPXHOCTH MEMOPAHHOIO
KOJITlayka 2 Tak)Ke PacIoJIOKEH KOMIICHcATop JaBiieHus. biaromapsi pe3smHOBBIM
KoJibliaM 3, 4, u 8 oOecreunBaeTCsl TepPMETH3AIMS JIEKTPOJIHONU CHUCTEMBbI CEHCOopa
IIPU 3aKpy4MBaHUM HWXKHEro koprmyca | Ha xopmyc ceHcopa 15. Ha xopmyce 15
CEHCOpa 3aKpeIUIEH pa3zbeM i MOAKIoYeHUs Kabens 10, coequHsIOEero CeHcop ¢
m3meputenbHbiM - ycrporictBoM ABII-12. Cencopst ACpH,-06 BeimyckaroTcsi B
HECKOJIBKUX MCTIOTHEHUSX, OTINYAIOUIUXCS Ta0ApUTHBIMU U MPUCOEIUHUTEIbHBIMU
pasmepamMu. O0o03HaAYeHUS M YHUPUIIMPOBAHHBIE Pa3MEphbl HCIOJIHEHHN CEHCOPOB
ACpH,-06 npu 3akaze U B JTOKyMEHTAIlMX JIPYroro M3JeNusi MPUBEICHBI B TaOJIHIIE
Ha puc. 3.8.

4.3. Onncanne KOHCTPYKIUN U3MEPHUTEIbLHBIX Kamep.

s pemeHnst  psna
KOHKPETHBIX 3aaa4
AHAJIMTUYECKOTO  KOHTPOJISA
Bojopona Qupmoint «Anbda
BACCEHC»  BbImyckaroTcs
HECKOJILKO MO U (DHUKAITHHA
U3MEPUTEIBHBIX KaMep.
H3MmepurenbHas kamepa Juis
MHKPOAHAJIN3a (MKMA)
nmokazana Ha puc. 4.4.
AMIIEpOMETPUYECKUN CEHCOP
1 ycranaBiuMBaeTCs B KOPILYC
2 WU3MEPUTENBHOW KaMmepbl U
bukcupyercss B HEH C
MTOMOILBIO raKu 3.
UyBcTBUTENIbHAS 4acTh
CEHCOpa TEPMETU3UPYETCS C
MIOMOIIBIO  YITIOTHUTEIIBHOTO
PE3MHOBOTO Koymauka 4 mnpu Puc.4.4. NameputenbHada Kamepa And MUKpoaHanusa.
3aKpyuyrBaHuM Taiiku 3. s

N

1. AMNEPOMETRPHUUECKAIA CeHCop.

2. Kopnyc UsmepuTenbHOW KaMepbl.
3. MNawka.

4. YNnOTHUTESbHBIA KONMaudok.

5. BxogHoW wWryuep.

6. BblxogHoOW WTYyLEp.
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BBOJIa aHAM3UPYEMOU MpoObI MPEAYyCMOTPEH BXOAHOW INTyHEp S5, a Ui BBIXOHA
mrynep 6. C nmomompio NKMA MOXHO IPOBOAWTH U3MEPEHUS B MHUKPOOOBEMax
xuakocter (50-100 mxia) u razoB. C MOMOIIBIO AAaHHOM KamMepbl MOXKHO TaKkKe
IPOBOJUTH U3MEPEHHUS B MUKPO MPo0ax KPOBHU.
U3meputenpHble KaMepbl JUIsi aHaiW3a B IOTOKE Ta30B
(MKIII') m B moroke xkuakocreir (MKIDK) '
nokaszanel Ha puc. 3.2, puc. 3.9 u puc. 3.10. l
KoHcTpykiuu  3TUX  M3MEPUTENbHBIX  Kamep '

L "
r

e ommuarotcs  or MKMA  pacnosnoxxeHueM y
BXOJIHOTO M BBIXOJHOTO WITYLIEPOB, a TaKKe L..[
criocobom repmeruzaiuu AC.
Konctpykiusa UKIDK ornuuaercsa ot UKIIT
HaJIM4ueM OOpaTHOro KjamaHa, Pacloj0KEHHOTO
B HIDKHEW YacTH H3MEPUTENBbHON Kamepbl (CM. =
puc. 4.5). (s
OOpatHbIfl KJIallaH YCTaHABIMBAaeTCAd Ha '. l; * /
. HUOKHUW IITyLEp, KOTOPBIM 3aKpydyuBaeTcs B \ ?
'f' U3MEPUTENBHYIO Kamepy (cM. puc. 4.6). ‘ ‘
|

Puc. 4.5. YcranoBka o6paTHOTO
kianaHa B MKIDK Puc. 4.6. YcraHoBka o6paTHOTO
KJIallaHa Ha IITYLEp.

B nannpix KOHCTpyKuUMsIX 3yekTponHas cucrema AC repMmeTusupyercs ¢
nomoielo Koiblia 4 (cMm. puc. 4.2), yCTaHOBIEHHOTO Ha OOKOBOW IOBEPXHOCTU
MeMmOpaHnHoro kojmauka 2. [Ipu 3akpyumBanuu raitku (cM. puc. 3.10) pesuHOBOE
KOJIbLIO 4 (cM. puc. 4.2) nepexkpoiBaeT apeHaxHoe orBepctue 14 B kopnyce AC. [ns
KpEeIUIeHUs] U3MEpPUTEIbHBIX KamMep Ha npubope MpeaycMOTPEH CHEelUaTbHBINA
JiepKaTesib, 3aKPEIUICHHbIM Ha TBHUIBHOM CcTOpoHE aHanu3atopa (cMm. puc.4.1-1).
[IpucoenunurensHble MTYLIEpa paccUUTaHbl HAa monaBojsue TpyOku u3 IIBX c
BHYTPEHHUM JuameTrpoM 6 MMm. Ha nuHuUM BXOZa MOXXET yCTaHaBIMBAThCS (DUIBTD,
samumaomuid AC OT TBEpIAbIX YacTHI[ MNPUCYTCTBYIOIIUX B aHAIU3UPYEMOM
KUIKOCTH WU rase.

4.4. TlpuHoun padoThl aHAJIU3ATOPA.

PaGota anammzaTopa oOCHOBaHa Ha TMOJSPHU3ALUM aHOJA OTHOCUTEIHHO
BCIIOMOTaTEJIbHOIO AJIEKTPOJA U U3MEPEHUH TOKA JICTOJISPU3AIMU, BO3HUKAIOIIETO B
pesynbTate auddy3un BogopoAa W3 HUCCICAYEMON >KUIKOCTH M TOCIETYIOIICH
ANEKTPOXUMHUYECKON PEAKIIMU €ro OKUCIEHUS, TPOTEKAIOIIEH IO CXEME

H,=2H" + 2e~ (1)
Curnanel AC ¥ JaTyuka TEMIEpaTypbl YCUJIMBAIOTCA B MPEIBAPUTEIHLHOM
yCWINTENe, HOPMUPYIOTCS u ouudpoBbBatoTcs. I[locme pacyera W BHECEHHUS
ABTOMATHUYECKON KOPPEKIIMM Ha TEMIEPaTypHYI 3aBUCUMOCTh KO3 (UIIMECHTA
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MIPOHUIIAEMOCTH BOJIOPOJa B Ta30MpPOHUIIAEMON MeMOpaHe W/MiU TeMIIepaTypHYIO
3aBUCUMOCTh KO3 (dUIIMEeHTa pacTBOPUMOCTH BOAOPOJAa B BOJAE, pe3yjibTaT
oToOpa)kaeTcs Ha JHCIUIee aHalIM3aTopa B BHIOPAHHOW OINEPAaTOPOM €IMHMIIC
u3Mmepenusa. OIHOBPEMEHHO pe3yJIbTaThl M3MEPEHUN MOTYT BBIBOJUTHCS Uepes
nudpoBoit kananm RS-232 na IIK. Pesynbrarel wu3MepeHHH MOTYT TaKxke
3aMKUCHIBATHCS B YHEPrOHE3aBUCUMYIO MaMATh B PEKUMAX «IIPOTOKOJIMPOBAHUE» H
«QIEKTPOHHBINA OJIOKHOTY.

5. O0mme cBeneHusl.

5.1. OOmme cBegeHusi 00 M3MepsieMbIX BeJIMYMHAX U eIMHALAX H3MepPeHHUsl.

[Ipy  aHanUTHYECKOM  KOHTpOJIE  BOAOpOJAa B  Tra3ax  CUMTAETCS
oOIIIeNpU3HAHHBIM XapaKTePHU30BaTh €ro MapuuaibHbIM jaaBieHueM (pH,) w/wnm
KoHieHTpanuei (cH,). Jlins usmepenuil napuuanbHOTO JaBiIeHUs] BOAOPOAa OOBIYHO
UCIIONB3YIOT CIEAYIOIINE €AUHULBI U3MEPEeHUs: MM.PT.CcT, klla. [Tog mapuuansHeIM
JABJICHUEM BOJOpOAA B ra30BOM CMECH IMOHHMMAIOT Ty 4YacThb OOIIEro AaBJICHMUS,
KOTOpasi MPUXOAMUTCS HAa MOJIEKYJIbl Bojgopoaa. [lapunanbHoe naBieHue BOJOPOJA B
rase 3aBUCUT OT OapoMerpuueckoro nasieHus (B) u BmaxkHoctu. Jjis UCKIIOUeHUs
OoIKUOOK KanMOpPOBKM BO3HUKAIOMIMX H3-32 HEONPENEIEHHOCTH B 3HAUYECHHUH
BJI&KHOCTU Ta30BOM cMmecH, B aHaimuzarope ABII-12 npemycMoTpeH pexum
aBTomMaTnueckoil kanuOpoBku 1o [1I'C HacklleHHO# mapamMu BOJbI WIH NOJy4aeMOn
¢ moMol1bto ycrpoiicTBa s kanudpoBku YK-01. [Ipu npoBenennn aBTokanuOpOBKU
aHaJIM3aTOp 3alpallMBacT 3HA4YeHHEe aTMOC(HEpPHOro [JaBJEHUS M  YUYHUTHIBAET
JABJICHUE HACBIIEHHBIX BOJSHBIX MAPOB MPU TEMIIEPAType KAIMOPOBKH.

JUist u3MepeHuil KOHIEHTpallMM BOJOpOAa B razax OOBIYHO HCIOJIB3YIOT
BEJINYMHY «IIPOLEHTHOE COJIEPKAHUE BOAOPOJa», a B KAUYECTBE €IUHULIBI U3MEPEHUS
- 00beMHBIC TTPOIIEHTHI (00. %).

[Ipy aHamUTHYECKOM KOHTPOJIE BOJXOPOJAa B  JKHUJKOCTSX  CUHUTAETCS
0OIIIeNTpU3HAHHBIM XapaKTEPU30BaTh €ro MapuuaibHbIM jaaBieHueM (pH,) u/umnm
koHneHtpamueit (cH,). IlapumanbHoe pgaBieHHe BOAOpPOAA B KHUIAKOCTU PABHO
napiyaJbHOMYy JABJIEHUIO BOJAOpPOJa B Tra3oBoM (a3ze ¢ KOTOPOHM >KHUIKOCTb
HaxOJMUTCS B COCTOSSHUM JWUHAMHUYECKOro paBHoOBecusa. Jlimg  u3MepeHuit
napuraibHOrO JaBieHHs Bojopoaa B aHanuzarope ABII-12 mpemycmoTpeHbl nBe
EIUHULBI U3MepeHus: MM.pT.CT. U Klla. Ilpu nmpoBenenuy usMepeHui napuualbHOIO
JNABJICHHUS BOJOPOJA B JKUAKOCTH AaHAJIM3AaTOpP AaBTOMATUYECKHM KOMIIEHCHPYET
CUCTEMATUYECKYI0 OLUTMOKY M3MEPEHHUsI, U3BECTHYIO B JINTEpAType Kak KOAP(ULIMEHT
«KuakocTe-raszy.

JUist u3MepeHuil KOHUEHTpaIMi BOJAOPO/Ia B KUJIKOCTAX OOBIYHO HCIOJB3YIOT
BEJIMYMHY MACCOBOM KOHILIEHTPALMU BOJOPOA, BEIPAKEHHOM B MI/JI, MKI/J WM ppm.
VYuuteiBasg uro curHan ACpH, mnpsmo nponopuvonanien pH, u 3aBucur oT
TeMneparypel  aHaiusupyemoil  xkuuakocty  ABII-12  BHocuT  1BOMHYIO
TEMIIEPaTypHYIO0 KOMIIEHCAlMI0 Ha Ju(QPy3noHHBIE CBONCTBA Tra30MpPOHUIAEMOM
MeMOpaHbl M TEMIEPATYpHYIO 3aBUCUMOCTh KO3 (DUIIMEHTA PACTBOPUMOCTH
BoJOpoJa B Boxe. [Ipyu 3TOM aHanmm3aTop TaKKe KOMIIEHCUPYET CHCTEMATHYECKYIO
omubky wu3Mmepenuin «XKuakocte-raz». B Tex ciywasx, korga wusmepenus cH,

Hayuno-npouszeoocmeennan pupma “ BHOAHA/IUTHYECKHE CUCTEMbBI H CEHCOPABI”
AHAJIU3ATOP BO/JOPOA ABII-12



28

IPOBOAATCA B COJIEHBIX BOJAX, aHAjJU3aTOp AaBTOMATHYECKH KOPPEKTUPYET
pe3yJbTaThl U3MEPEHUN B COOTBETCTBUU C COJICHOCTBIO, 3aJJaHHOW B IEpECcUeTe Ha
NacCl.

JIns peanuzanu HU3MEPEHUM KOHLEHTPALMM BOJIOPOJAa B 3TUX EIMHULAX
IPOBOJAT aBTOKAIMOPOBKY aHanu3aropa mno III'C HacellieHHON mapamMu BOABI U
MoJlydaeMol C TIOMOIIbI0 ycTporcTtBa i kanuOpoBku YK-01. bnaromaps
peaNn30BaHHBIM B aHaIU3aTOpe aJropuTMaM BbBIOOpa M MepecuyeTa eAUHUIL
U3MepeHui, Bbl MOeTe OCyIIECTBIATh MEPEXO0] U3 OJHON €IMHUIbBI U3MEPEHHUS B
Ipyryro 0e3 HeoOXOAUMOCTH NepeKaTuOpOBKU. AHAIU3aTOP CaMOCTOATEILHO
ONPEJEIUT HEOOXOIMMOCTh BHECEHHSI TEX WJIM MUHBIX TEPMOKOMIICHCAIIUA, BHITTOJIHUT
BCE HEOOXOJMMBIE MEPECUEThl, CBSI3aHHBIC C M3MEHEHUEM H3MEPSIEMON BEJIMYWHBI,
EAUHUIBI U3MEPEHUS U NapaMeTpoB KauOpoBku. [Ipu 3TOM quanazoHbl HACTPONKU
TOKOBOTO BBIXOJda W TIPEAEIIOB PpEryJIMPOBAHUS CUTHAIU3ALMU aBTOMAaTUYECKHU
U3MEHSITCSI B COOTBETCTBUHM C BbIOpaHHOW Bamu eMHULIBI M13MEpEHus.

5.2. O0uue cBeeHUs MO0 KAJINOPOBKE aHAJIN3AaTOPA.

Curnan ACpH, sBusieTcss nuHEWHOW (YHKIHMEH MNapluuamIbHOTO JdaBICHUS
Bogopoaa. [lorTomy my1si KamMOPOBKU aHAIM3aTOpa HYKHO MMETh BCETO JIBE TOUYKH:
ATAJIOHHYIO HYJIEBYIO TOUKY (Hampumep atMoc(hepHbIl BO3yX, YHUCTBHIA a30T, aproH
WIN Jp.) U Cpelly C W3BECTHBIM MApLHAIbHBIM JABICHUEM BOJOPOJA, HAIPHUMED
noBepounyro razoByro cmech (III'C) w3 arrectoBaHHOrOo OajioHa WM
npurotaBiuBaeMyio B YK-01. Jlpyroe BaxxHOe OOCTOSITENBCTBO CYIIECTBEHHO
yIpOIIaroIiee Nporeaypy KaaTuOpOBKH U MOBEPKH aHATTM3aTOPOB 3aKIFOUAETCS B TOM,
YTO pa3HMIlA MOKA3aHUH MPU U3MEPEHUSX B raze U KUAKOCTU HAXOJAIIEKHCS ¢ HUM B
PABHOBECUU COCTABJISIET MTOCTOSIHHYIO U MAJIYIO BEJTMYUHY, KOTOpasi allrfOPUTMHUYECKU
KOPPEKTUPYETCH. [TosTomy KaTuOpOBKY u MOBEPKY aHaJIM3aTOpOB,
IIpEHAa3HAYCHHBIX U1 u3MepeHnu pH, u cH, B ®KHUIKOCTAX MOXHO IIPOBOJAUTH IO
III'C. TloHATHO, YTO OT TOYHOCTU KATMOPOBKH 3aBHCHUT TOYHOCTH M3MepeHuid. Tak,
HaIpUMep, NMPU U3MEPEHHSIX B 00JACTH HU3KUX 3HaueHWW pH, TOYHOCTH aHanm3a B
OOJBIICH CTENEHN 3aBUCUT OT TOYHOCTH KaIHOPOBKM HYJIEBOM TOYKH, U HA0OOPOT,
TOYHOCTh W3MEpeHuil B obOsiactu Oonbmux pH, B OombIeil CTemeHW 3aBUCUT OT
TOYHOCTH KanuOpoBku aHanm3aTopa o [1I'C.

B ananuzarope peann3oBaHbI ClIEIYIONINE BUIBI KAIHOPOBOK:

e KaJIUOpOBKA MO HYJIEBOM TOUKE;
e apromaTuyeckas kanuoOposka mno [1I'C;
e crenuaibHas KaaTuOpoBKa.

KannbpoBka HyJIEBOM TOYKH.

[Tpu u3mepenusax B 006JaCTH MaJIbIX KOHLEHTPALUKA BOAOPO/Ia, OIIUOKH, CBSI3aHHBIE C
HETOYHOCTBIO KAJIMOPOBKM HYJIEBOM TOUYKH, MOTYT HPHUBECTH K 3HAYUTEIbHBIM
omnOkaM m3mepeHuil. i nmpoBeAeHUs] TAKUX M3MEPEHH HaMH pa3paboTaHbl J1BE
momudukamuu cencopoB: ACpH,-03 u ACpH,-04. ['maBHBIMH OTIMYUTETHHBIMH
OCOOEHHOCTSIMHU ITUX CEHCOPOB SIBJISIFOTCS MPEEIbHO HU3KOE 3HAUEHHE OCTATOYHOIO
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TOKa CEHCOpa, €ro CTaOMJIBHOCTh BO BPEMEHU U oOecrieueHue padoThl CeHCopa B
YCIOBHSAX  «HEPA3PYLIAIOLIErOo» KOHTPOJIS  aHAIM3UPYEMOM KuAKocTH. [l
o0ecrieyeHrsT BBICOKOM TOYHOCTM H3MEpPEHUN KOHUEHTpaluud BOAOpoOJa B
MUKpPOTPaMMOBOM 00JIaCTH, MBI PEKOMEHAYEM TIIATEIHHO MPOBOAUTH KaTUOPOBKY
HYyJIeBOM TOYKHU. {151 KamuOpOBKU A3TOM TOYKH MOKHO HCIIOJI30BaTh aTMOC(HEpPHBIH
BO3J/1yX WJIM I'a3bl BBICOKOM YMCTOTBI, HE COAEPKAIINE BOJTOPO.

ABTOKaIMOPOBKA 10 TOBEPOYHOM ra30BOM CMECH.

JUis uckitodeHust OmMOOK KalTMOPOBKH, BO3HUKAIOIIMX M3-32 W3MEHEHUS
BrnaxkHoctu [1I'C, aBTomMatnueckyro KaluOpoBKY HeoO0XxoaumMo npoBoauth 1o I1I'C,
HACBIIEHHOM ITapaMu BOJIBI.

[Ipu npoBenenun aBromarnueckoi kanuOposku no [1I'C ananuzarop ABII-12
cHayvajia u3MepsieT TeMIepaTypy MeMOpaHbl ¢ MOMOIIbI0 BCTpoeHHOTro B AC natymnka
TEeMIIepaTypbl U KOMIIEHCUPYET TEMIEPATYPHYIO 3aBUCUMOCTb €€ IPOHULIAEMOCTH 10
BOJIOPO/TY, @ 3aT€M PACCUUTHIBACT YpaBHEHUE KATUOPOBOUYHOMN MPSMOMA, MOCTPOSCHHOMN
B KoopauMHaTax: pacdyeTtHoe 3HadeHUE (pHy)pees OT wucTHHHOTO (pHy)per B
KanuOpoBOYHOU cpene. bnaromaps sTomy kanuOpoBKa M H3MEPEHUS BEJIUYUHBI
napiyabHOTO AaBJiCHUS (€AUHUIBI U3MEPEHHUs: MM.PT.CT., klla) uiau mpoueHTHOro
cozepkaHusi Bojaopojia (eAMHMIIBI U3MepeHus: 00. %) MOTyT MNpPOBOAMUTHCS MpU
temneparypax or 0 go 50 °C. Ilpu kamuOpoBKE M H3MEPEHHSAX BOJIOPOAa B
KUAKOCTSIX B €JUHUIAX MACCOBOM KOHIIEHTpAaLMH (MI/J, MKI/J, ppm) aHalu3aTop
KOMITEHCHUPYET TaKXe TeMIIepaTypHYIO 3aBUCUMOCTb KO3(PUIIMEHTa paCTBOPUMOCTH
BoZiopona B Boje. [lorTomMy KaiuOpoBKa M HM3MEPEHMsS] MAcCOBOW KOHIIEHTpPALUU
BOJIOPOJIa B BOJIE TaKKE€ MOTYT MPOBOJUTHCS MPH JIFOOOH TeMIeparype B JMara3oHe
ot 0 1o 50 °C. Nuremnexryansapie anroputMbl ABII-12 no3Bonsor Bam npoBoauTs
KaJMOpOBKY B JIFOOOW BBHIOPAHHOW €IMHHUIIE W3MEPEHHMs, a 3aTeM IpPHU U3MEPEHUSX
NepexoauTh B JOOYI0 APYrylo eauHuily usmepenus. [Ipu stom He Tpebyercs erie
pa3  OpOBOJIUTHL  KaduOpPOBKY.  AHaIM3aTOp  CaMOCTOATENBHO  OMpPEAENIUT
HEOOXOJIMMOCTh BHECEHHS TEX WM HHBIX TEPMOKOMIICHCAIIUN, BBIMOJHUT BCE
HEOOXOIMMbIC TEePECUCThl, CBSI3aHHBIC C M3MEHEHUEM KaK H3MEpSeMOM BEJUYHHBI,
TaKk W €IUHUIBI u3MepeHus. Eciu uzmepeHus OyAyT HPOBOJUTHCS B BOJAX C
U3BECTHBIM COJIECOJEPKAaHUEM, aHATIM3AaTOP TAK)KE BHECET KOPPEKLIUIO Ha COIEHOCTb.

CoenmanpHag kanubpoBka. [Ipu cnenuanbHOM KanmuOpoOBKE aHaIM3aTopa B
KauecTBE CTAHJApTHOTO o00pa3la ¢ M3BECTHBIM COJEPKaHHEM  BOAOPOJ]A
UCIIOJBb3YETCS BOJAOPOAOCONEpkKAIasi ra3oBas CMECh, IOJydaeMmas C IMOMOLIBIO
ycTaHoBKHU KanmuOpoBoyHoit YK-01.

5.3. OOmme cBeeHNs O BBEJICHUIO KOPPEKIUii B Ipolecce U3MepeHm .
5.3.1. Koppekuusi Ha n3MeHeHHe 0apOMETPUYECKOr0 JaBJICHHUS.
N3mepsiemble BenuuuHbl «IIporieHTHOE coaepikaHue BoAOpojaa B razax» (00.
%) He 3aBuUCAT OT OapomeTrpuueckoro aamieHus. Tak kak curHan ACpH, mpsmo
nporopruonanes pH,, TO TpW NpPOBEAEHWHM U3MEPCHHA B OTHX EIUHUIAX
HEOOXOJMMO CJIEAUTh 3a W3MEHEHUsIMU Oapomerpuueckoro aasieHus (B). Ecam
OapoMeTpHuecKoe JaBlieHHE OTJIMYAeTCs Ha BelMMuuHy Oojee yeM 10 MM.pPT.CT. OT
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3HAUEHHUS 3aMHCAHHOTO B SHEPTOHE3aBUCUMYIO MaMsTh MPU MOCIEIHENH KaTuOpoBKe,
TO HEOOXOJUMO OTKOPPEKTUPOBATh O3TO 3HaydeHue. [l 3Toro B pexume
«YCTAHOBKA» (cm. puc. 8.3-1, 8.3-2) He0oOXOAMMO BBECTH TEKYIlle€ 3HAUYCHHUE
O6apomeTpuueckoro nasieHus. [Ipu 3Tom He TpeOyeTcs MPOBOAUTH aBTOKATMOPOBKY
CHOBAa. OTH 3aMeyaHUs B TIOJHOM Mepe OTHOCATCA K 3a7adaM HM3MEpPEHHM
MPOIICHTHOTO COJACPKaHUS BOJOPOJa MPHU TMOBBIIMICHHBIX JABJICHUSIX, HAIPUMEDP B
OapokaMepax U B cocyaax paboTaroluX Mo/ U30bITOYHOM JIaBJICHUH.

5.3.2. Koppekuusi Ha COJIEHOCTb.

M3BeCTHO, YTO C YBEIUYCHUEM COJICHOCTH MAacCoBas KOHIIEHTPAIMSA BOJIOPOJa
B BOJHBIX pacTBOpax yMeHbImaeTcs BcieacTBue sddekra CeueHora. [loaromy mpwu
MIPOBEJICHHHM WU3MEPEHUI MacCOBOW KOHIICHTPAIIMKM BOAOPOJaA (€IMHUIIBI U3MEPCHHM
MT/J1, MKI/JI, ppm) B BOJaX C CoJiepKaHueM cosieit 6onee 1 1/ HeoOX0AMMO BBOAUTH
KOPPEKIHMIO Ha CcOJIeHOCTh. CieAayeT NMOMHHTH, YTO PA3JUYHBIC COJU I0-Pa3HOMY
«BBICATMBAIOT» BOAOpoA. OOBIYHO KOPPEKIHMIO Ha COJCHOCTh BBOJWTH IIO
MMOKa3aHUsIM KOHyKToMeTpa B niepecuere Ha NaCl.

bonee anexkBaTHBIM CpPEJACTBOM M3MEPEHHUS KOHIICHTPAIIMKM BOAOpOJa B
KHUJTKOCTSIX ¢ HEM3BECTHBIMH KOd(hpuimeHTaMmu pactBopuMocTH ABJsiroTcss ACcH,.

5.3.3. Koppekuus cucreMaTH4eCKO  IOIPEIIHOCTH  HM3MEpPeHM:

Koy puuuenrt «Kuakocrs-I"az».

IIpu ananuze xuakocter mana ACpH, XapakTepHbl CUCTEMATUYECKHUE MOTPEUIHOCTH
u3Mmepenuid. [lpupona momoOHBIX ommOOK cBsizaHa ¢ HewaeanbHOCThIO ACpH, u
noaApoO6Ho omucaHa B [1,2,6]. DTH OMIMOKHA MPOSBISIIOTCS B pa3HUIE TMOKa3aHUM
ACpH, B razoBoii ¢a3e W IKHIAKOCTH, HAXOIAIICHCI C HEH B COCTOSHUHU
JUHAMUYECKOTO paBHOBecHus. B nurepartype [6] sTa ommbka mojydyumsiia Ha3BaHHE
KO3 DUIMEHT «KUAKOCTh-ra3». g Hauboisiee coBeplieHHbIX KOHCTpyKumii ACpH,
KO3 QUIHEHT «KUAKoCcTh-ra3» coctasisger ot 0.1 g0 2 % (t.e. mokazanuss ACpH, B
KuAKocTH MeHble nokasanuit ACpH, B razooii daze na 0.1 - 2%). g ACpH,-01,
ACpH,-05 u ACpH,-06 xoapdunment «kuakoctb-ra3» He npessimaer 0.1 — 0.5 %.
Hna ACpH,-03 u ACpH,-04 BenmuunHa kodp@dUIMEHTA <(OKHIAKOCTh-Ta3z» He
npeBbimaeT coorBerctBeHHO 0.5 u 0.8 % mpu pacxone aHaANM3UPYEMOHN KUJIKOCTH
oonmee uem 0.5 n/gyac. B anammzarope ABII-12 peann3oBaH ajiropuTM BHECEHHUS
KOMIIEHCAIIUU CUCTEMATUYECKOM MOTPEITHOCTH GKUIKOCTh-Ta3y.

Bausinue cxkopocTH moroka aHaausupyemoi sxumakoctu. Curnan ACpH,
3aBUCUT OT CKOPOCTH TIIOTOKAa AHAIM3UPYEMOM JKHIKOCTH B OKPECTHOCTH
ra3onpoHuiiaeMod MeMmOpaHsbl. JIJisi MUHUMHU3alUM BIMUSHHUS CKOPOCTH TMOTOKa Ha
u3MepuTenbHbI curHan napamerpsl ACpH, ontuMusupoBansl U BeIOpaHbl UCXOJA
U3 YCJIOBHS 00ECIICUEHUS «HEPa3pyIIAIOIIET0 KOHTPOJIS» aHAIM3UPYEMOHN KUIAKOCTH.
B ACpH;-01, ACpH,-05 u ACpH,-06 ucnonb3yroTcsi MHKPOKATOAbl, IMOITOMY
BJIUSIHUE CKOPOCTH TMoToka Ha curHail AC He3HayuTeNnbHO Ojarojnaps Majlomy
noTpeOJIeHUI0 BOJOPOJAa CaMHM CeHcopoM. Jlnsi obecnedeHuss H3MEpPEHH B
MUKPOTpaMMOBOM  00JIaCTM  KOHIICHTpAIluii HEOOXOAMMO TPUMEHSTh KaTO/IbI
oonbirero nuametpa. [lostomy B ACpH,-03 u ACpH,-04 ucrons3yroTcsi KaTo bl
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TUaMeTpoM 10 1 MM. DTH CEHCOpPBI YyBCTBUTEIBHBI K CKOPOCTH MOTOKA B IMANA30HE
or 0 no 0.5 n/yac. Ilpu ckopoctsax noroka 6oisee 0.5 ji/yac 3aBUCUMOCTb CHUTHaJIa
ACpH,-03 u ACpH,-04 ot ckopoctu mnoTOKa He3HauuTenabHa. I[loatomy mnpu
CKOPOCTAX MPOTOKAa aHajmu3upyemou skuakoctu Ooinee 0.5 n/yac He Tpedyercs
NPUMEHATh CHEIUATbHBIX TEPEMBHBIX YCTPOWCTB M CTAOMIM3AaTOPOB pacxoja.
[{enecoobpa3HOCTh TPUMEHEHUS! ATUX YCTPOMCTB OINpaBlaHa TOJBKO MPHU Pacxojax
menee 0.5 /gac. ABTOMATHYECKYI0  KOPPEKIMIO  OLIMOOK  HU3MEPEeHHS,
OOyCJIOBJIGHHBIX ~MaJbIMH pacxoJaMd, MOXHO OO€CHeuuTb MyTeM 3aJlaHus
koapurmenta <«KuAKOCTb-Ta3», NPEIBAPUTEIHLHO H3MEPEHHOIO0 NpH JaHHOM
pacxoae (cm. [Ipunoxenue 1).

6. YKASAHUME MEP BE3OITACHOCTU U PEKOMEHJAIINUU 110
IKCIVIYATALIUU AHAJIU3ATOPA.

OBIIME TPEBOBAHUSA
6.1. Dkcrutyaranus aHanuzaTopa 0e3 03HAKOMJICHHUSI C HACTOSIIIIUM PYKOBOJICTBOM HE
PEKOMEHTyeTCs.
6.2. TexHuueckoe OOCITY>KMBAHHE AaHAIM3aTOpPa M PEMOHTHBIE PabOTHI JOJKHBI
MIPOBOJUTHCS MPU OTKJIIOUEHHOM MUTAHUU.
6.3. Ilepen mnoakmtoueHueM OJOKa MHUTAHUS CIEIYET MPOBEPUTH COXPAHHOCTH
U30JISIUY IIIHYPa ¥ BUIKU TOJIKJIIOUEHHS K CETH.
6.4. Ilpu skcruTyaTaly aHaIM3aTopa 3anpeiaeTcs:
- MPOU3BOJUTH COCIMHEHHUE W Pa3zbeAUHEHHE KaOeliel, 3aMbIKaTh KOHTAKThl RS-

KaHaJla IpH MOKIIOYEHHOM K OJIOKY TUTaHUSI aHAIU3aTOPE;
- paboTaTh Py HEUCIPABHOM aHAIU3ATOPE;

[Ipn oOHapyX eHUM HEUCHPABHOCTH HEOOXOAMMO BBIKIIOUUTh aHAIH3ATOp U
BBI3BATh CIEIHAIINUCTA.
6.5. He nomyckaeTcsi IpUMEHSTh IIHYP U COEAMHUTENIbHbIE KaOeu ¢ MOBPEKACHHON
WU30JISILIMECH;
6.6. Ilpu pabGore C amMIepPOMETPUUYECKUM CEHCOPOM  CJeayeT coOJoIaTh
OCTOPOKHOCTh, oOOeperasi CTEKISHHYIO TWIb3y OT yaapoB. llpu pnutensHOM
XpaHEHUH AaMIEePOMETPUUECKOro ceHcopa B HepaboueM cocTosiHuu (Oosiee 6
MECSIIEB) HEOOXOJUMO CIHUTHh PACTBOP DJJIEKTPOJIMTA, MPOMBITH KOPIIYC CEHCOpa
JUCTUJUTMPOBAHHOM BOJION M OJIETh €r0 Ha aMIepoMeTpruieckuit cencop (cm. 1. 3.7).
[Ipu ycraHOBKE aMIIEPOMETPUYECKOIO CEHCOpa B H3MEPHUTEIBHYIO KaMepy
HEO00XO0MMO MPOBEPUTH HATHUKUE TEPMETUIUPYIOMIETO KOJIbIa 4 U YINIOTHUTEIBHOTO
konmnauka 11 (cm. puc. 4.2).
6.7. Ilpu pabore u wmexperiameHTHOM oOciyxuBanun AC He HomycKaercs
NPUKJIaAbIBaTh MexaHnyeckue ycuius K kademo AC. Ilpu pabore wian AIUTEIHLHOM
xpanenun AC ¢ pacTtBopoM oasekTpoiuTta (Oosiee 1 roma) MOTYT BO3HUKHYTH
TpyaHOCTH ¢ pa3zbopkoii AC wu3-3a BBICBIXaHHS pacTBOpa JJIEKTPOJIUTA H
Kpuctamzanuu cojieir B kopryce AC. B stoM ciyuae HEoOXOAMMO OTKPYTHUTH
raiiky 1 (cM. puc. 4.2) ¥ ¢ MOMONIBIO ITIPUIIA 3aTUTh | MJT IUCTUITMPOBAHHON BO/IbI
B BEPXHIOI 4YacTh Kopmyca 2. 3aTeM YyJaluTe Tra3olpOHUIIAEMYI0 MeMOpaHy Hu
norpy3ure TopuoByr0 yactb AC B crakaH ¢ Bogoul. Yepes 2 — 6 dyacoB
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aMITIEpOMETPHUYECKHUI CEHCOP MOXKHO JOCTaTh M3 KOPIyca, He MPUKIaAbIBas 0COOBIX
YCHUJIU .

6.8. Bo wu30Oekxanue 3arpsA3HEHUs DJICKTPOJHOW CHUCTEMBI HE JOMYCKaeTCs
MPUKACAThCsl pPyKaMU K MOBEPXHOCTH DJIEKTPOJIOB.

6.9. Bo u3bexxanue moBpexaeHUs KaOessi CeHcopa B MECTaX COCAMHEHUS C CEHCOPOM
U C pa3beMOM HEOOXOAMMO COOJIIOJaTh AKKypaTHOCTh NMPU HAMOTKE KaOens Ha
KaTyIIKY.

6.10. Bo u3bexaHue BhIXOJa U3 CTPOSI aKKyMYJISITOPHOM OaTapew BpeMs 3apsjia HeE
JOJKHO TIPEBBINIATH 24 yaca.

OBECITEYEHHUE B3PbIBO3AIIIUIIEHHOCTH

B3pbIBO3alMIIEHHOCTh  MU3MEPUTEIBHOIO  Mpeodpa3zoBaTesis aHAIU3aTOPOB
ABII-12 obecrnieunBaeTrcss BUIOM B3pBIBO3AIIUTHI «UCKpOOe3omacHasi IEMb» IO
I'OCT 30852.1-2002 u nocturaercs OrpaHM4eHUEM TOKOB M HAIIPSIKEHUU.

B xadectBe 000109KH U3MEPUTEIBHOTO MPe0odpa3oBarTesis MpuMeHeHa 000I09Ka
Beluga 220 ¢ mapkupoBkoii B3psiBo3amuThl Beluga Ex-¢e/ ia.

AHaAIM3aTOpP HE HMEET 3JIEMEHTOB MCKPAILIUX WIM IOJIBEPKEHHBIX HArpeBy
ceeime  70°C.  Temmeparypa  HOBEpPXHOCTHM  OOOJIOYKA  HM3MEPHUTEIILHOTO
npeoOpa3oBaTelsi U CEHCOpa IMPU HOPMAJbHOM M aBapUWHOM PEXKHUMAaX pPadOThI
aHamu3aropa He mnpesbimaer 70°C, gomyctumoit mo ['OCT 30852.0-2002 s
o0opyI0BaHuUs TeMIiepaTypHOro kiacca T6.

ObecnieueHne B3pBIBO3ALIUTHI CEHCOpA JOCTUTAETCS OrPAaHUYEHUEM TOKa H
HaANpPsDKEHUS B €ro Hensix 10 uckpodesonacHsix 3nauenuit no 'OCT 30852.10-2002.

OrpaHvyeHue TOKa M HaNpsHKEHUs B LENU NMUTaHUs ceHcopa o0ecreuynBaeTcs
OJlarosiapsi IPUMEHEHUIO HA BBIXOJI€ U3MEPUTENILHOIO Mpeo0pa3oBaTess aHaIU3aTopa
JTUOAHOTO Oaphepa 0OE€30MaCHOCTH, COCTOSIIETO W3 JABYX NIYHTUPYIOIIHUX JHOJOB,
OTrPaHUYMTENILHOTO PE3UCTOPA U MPEAOXPAHUTEIIS.

CyMMapHbie 3HaYeHUS] EMKOCTU U UHAYKTUBHOCTH CEHCOPA U COEAMHUTEIIBLHOTO
Ka0eJsl He MPEBBIIIAI0T UCKPOOE30MacHbIX MPH 33aJaHHBIX MaKCUMAaJIbHBIX 3HAUEHUSIX
Toka u HanpspbkeHus 3HaueHuii: C< 0,2 ud, L <0,1 mxI'H.

DnekTpuyecKas H30JISLHs CEHCOpa aHAJIU3aTOPOB BBIAEPKUBAET B TeueHHUE |
MUHYTBI CUHYCOMAAIbHOE nepeMeHHoe Hampsbkenue 500 B wactoroit 50 I'm.

Ha nuiieBoii MOBEPXHOCTH HW3MEPUTEIBLHOTO MpeoOpa3oBaTels aHalu3aTropa
uMeeTcs MapkupoBka B3pbiBo3aluThl «1ExibIICT6 X». Ha OGOkOBBIX M 3aJHUX
NOBEPXHOCTSAX H3MEPUTEIBHOTO MNpeoOdpa3oBaTeisi MUMEIOTCA MNpeaynpeauTeabHbIe
Haanucu «Bo B3pbpIBOONAcHOM 30HE HE BCKPBIBaTh» U «Bo B3pbIBOOMAcCHOM 30HE HE
3apsKaThY.

Ha xopmyce cencopa nmeercs MapkupoBKa B3pbsiBo3auThl « 1 ExiblICT6 X».

CreneHsp 3alUThl OT BHEITHUX BO3JICHCTBUM U3MEPUTEILHOIO MpeoOpa3oBaTes
—IP 65, cencopa — IP 68 mo 'OCT 14254.

TPEBOBAHUSA BE3OITACHOCTH
AHanu3aTopsl  COOTBETCTBYIOT  OOmIMM  TpeOoBaHUSIM  0€30MacHOCTH
I'OCT 12.2.007.0-75, TOCT 30852.0-2002 (M9K 60079-0-98).
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CrerneHp 3amUTBl OT MPUKOCHOBEHUS K TOKOBEAYLIUM YacTsIM OO0OJIOUYKH
U3MEpPUTEIBLHOTO MpeodpazoBaresisi aHAIU3aTOPOB cooTBeTCTBYET IP 65, cencopos
ananu3atopoB — [P 68 mo 'OCT 14254-96.

AHanu3atopsl COOTBETCTBYIOT kiaccy | mo cmocoOy 3amuThl OT MOpaKeHUs
anexkTpudyeckuM Tokom o 'OCT 12.2.007.0-75.

YCTpoilcTBO M 3KCIUTyaTauus AaHaJIU3aTOpOB COOTBETCTBYIOT «lIpaBuiiam
YCTPOMCTBA  DJIEKTPOYCTAaHOBOK», «[IpaBmiam  TeXHHMUeCKOM  3KCIUTyaTaluuu
AJIEKTPOYCTAHOBOK TmoTpeduTenei», «llpaBunam TexHUKHM O€30MACHOCTU MpH
JKCIUTyaTallul  DJIEKTPOYCTAHOBOK».  AHanu3aTopbl  IpEAHA3HA4YeHbl IS
JKCIUTyaTallid BO B3PBIBOONACHBIX 30HAX, B KOTOPBIX MOTYyT 0Opa30BBIBATHCS
B3pPBIBOONACHBIE CMECH Ta30B U MapoB ¢ Bo3ayxoM (kateropuu IIA, IIB, IIC rpynms

T1...T6) mo I'OCT 30852.11-2002.

OBECHEYEHHUE B3PHIBOZAIIUIIIEHHOCTMU ITPU DKCIVIYATALIUHU

[Ipuemka aHanmM3aTOpPOB B 3KCIUTyaTallMio, OpPTaHM3alMs WX OKCILTyaTalluH,
BBITIOJIHEHUE MEPONPUATHM MO TEXHUKE OE30MacHOCTH JIOJDKHBI IPOBOJIUTHCS B
noaHoM cootBerctBUM ¢ ['OCT 30852.16-2002 «IIpoBepka M TEXHHYECKOE
00CITy’)KMBaHUE DJIEKTPOYCTAHOBOK BO B3PBIBOONACHBIX 30HaX (KPOME IMOA3EMHBIX
BBIpaboTOK)», rn.3.4  IITODIl.  DOkcmiyaranuss — aHaIUM3aTOPOB  JIOJDKHA
OCYUIECTBJISATBCS TakuM 00pa3oM, 4YTOObI COOJIIOAANUCh BCE TpeOOBaHUS U
napameTphbl, yKazaHHble B ojipazaenax «ObecrnedueHne B3pblBO3AMUIIEHHOCTI .

[Ipyn oKcrulyatanuy aHamM3aTOPOB HEOOXOIMMO TIIATENIHO CIEIUTh 3a
COCTOSTHUEM CpEACTB, OOECIEUMBAIOIIUX B3PHIBO3AIIMIIICHHOCTh; IOJBEPraTh
aHaJIU3aTOPhI €XKEMECIYHOMY U IEPUOUUECKOMY OCMOTPAM.

[Ipu exeMecsTMHOM OCMOTPE aHATU3aTOPOB MPOBEPHUTH:

- LEJOCTHOCTh 000J0YEK HW3MEPUTENHLHOTO Tpeodpa3oBaTesisi U CEHCopa
(oTCcyTCTBHE HAa HUX BMSTHH, TPEUIUH U IPYTUX TOBPEKICHUN);

- HaJIMYMe MapKUPOBKHU B3PBIBO3ALIUTHI U MPEAYNPEAUTEIIbHBIX HAITTUCEH;

- HAJEXKHOCTh KpEIUICHHs pa3zbeMa CEHCopa K KOPIYCy HM3MEPUTEIbHOIO
npeoOpazoBaTes;

Bo BpeMs npoduiakTHYeCKUX OCMOTPOB aHAJIU3aTOPOB JIOJKHBI BBITTOJIHATHCS
BCe pabOThI B 00bEME €KEMECSIYHOIO OCMOTpa U, KPOME TOTO, TIPOBEPSIOTCS:

- KQUeCTBO  B3PHIBO3AILMIIEHHBIX  TMOBEPXHOCTEH  jgetameid  000JI0YKH
U3MEpUTEIBLHOTO MpeolOpa3zoBarensi, MOABEpPraeMbix pa3zdopke. MexaHuuyeckue
MOBPEK/ICHUS B3PHIBO3AIUTHBIX IOBEPXHOCTEN HE JOMYCKAIOTCS;

- MapaMeTpbl B3PHIBO3ALIUTHl B COOTBETCTBHHM C YEPTEKOM B3PBIBO3ALIUTHI
aHAJIN3aTOPOB.

OkcmyaTanus aHaJIM3aTOPOB C MOBPEKICHHBIMU JETAISIMH,
00ecTeYrBaOIIMMU B3PBIBO3AITUTY, KATETOPUUECKU 3aIpeIiacTcs.

PeMOHT aHanmu3aTOpOB  JOJDKEH  MPOU3BOJIUTHCS B COOTBETCTBUU  C
I'OCT 30852.18-2002 «PemoHT u mpoBepka 3JeKTPOOOOPYI0BaHUSI, UCTIOIB3YEMOTO
BO B3pBIBOOIIACHBIX Ia30BbIX cpeaax» u 1.3.4 [ITOIII.
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7. HIOAI'OTOBKA K PABOTE

BHUMAHMUME! Ilocne TpaHCHOPTUPOBaHUS B YCIOBUSX OTPULIATEIBHBIX TEMIIEpaTyp
aHaM3aTOPbl B TPAHCIIOPTHON Tape MOJKHBI OBITh BBIACPXAHBI NMPH HOPMAIBHBIX YCJIOBUSX HE
MeHee 4 uacoB. [lpm TpaHCHOPTHpPOBKE B  YCIOBHUAX OTPULIATENbHBIX TEMIEpPATyp
aMIIEPOMETPUYECKUE CEHCOPBl HE 3alOJHAIOTCS PAacTBOPOM JJIEKTPOJIATA, O 4YE€M JEJIaeTcs
COOTBETCTBYIOIIAs 3alMCh Ha CTP. 2 HACTOALIEr0 pyKoBojcTBa. B aToMm ciiyyae Bam HeoOxoaumo
BBITIOJIHUTH Orepanuu 1. 3.3.

7.1. O0mme TpeOGOBaHMA K YCTAHOBKE AHAJM3ATOPOB BOOPOAA.

Anammszaropsl ABII-12 mnpenHasHaueHbl Uil TNPOBENCHHS HW3MEPEHUN B
1a00paTOPHBIX, MPOMBILUIEHHBIX WM TOJEBBIX YCIOBUSAX. B 3aBUCHMOCTH OT
BapuaHTa WCIOJHEHHMS  aHaJIu3aTopa aMIEpPOMETPUYECKUH  CEHCOP  MOXKET
YCTaHABJIMBATHCS B U3MEPUTENbHYIO KaMepy, pepMeHTep, OMopeakTop, TpyOonpoBoa
WIH HETIOCPEACTBEHHO B AHAIM3UPYEMYIO CPELy.

[Ipu mpoBeaeHNN U3MEPEHUN KOHLEHTPALMH BOAOPOJAA B MOTOKE KUIKOCTEH
WIM Ta30B, PEKOMEHAYETCS Ha JIMHUM BXOAAa aHAJIM3UPYEMOU MpoObl YCTaHOBUTH
perynarop aAaBieHus (Ipocceiib) W XOJOAWIbHUK. Perynstop naBieHUs HOJKEH
o0OecrieuynBaTh  pEryjJupoBaHUE  pacxoJa  aHAIM3UPYeMOH  mpoObl  uepes
mmeputenbnyto kamepy AC B auanaszone ot 1 go 10 n/gac. XoJoguinbHUK NOTKEH
obecrieunBaTh OXJIAXKICHHE aHAIM3UPYyEMO# mpoObl g0 Temmeparypsl 0 — 50°C. C
LEJIbI0 YMEHBIICHHUS] BPEMEHH TPAHCIIOPTHOTO 3ama3piBaHusl U 3PQPeKToB “rojacoca
BO3[lyXa~ PEKOMEHIYETCS aHalu3aTop YCTaHaBIMBAaThb B HENOCPEICTBEHHOU
O0nu3ocTd OT MNpoOOOTOOpHOM TOukH. [l mojaBoAa aHAMM3MPYEMOM MpoOBI K
m3meputenbHoit kamepe AC pomyckaercs ucnosib3oBanue Tpyoku u3 [IBX mounoi
He Oosiee 1 M C BHYTPEHHUM JUAMETPOM HE MEHee 4 MM U TOJIIMHOW CTEHKU HE
MeHee 1 mm. [lpu npoBeneHun u3MepeHUil BOJOpOJa B MUKPOIPaMMOBOW 001acTH
KOHLIEHTPAllMu HCIOJIb30BaHUE TPYOOK M3 CHUIMKOHOBOM PE3WMHBI HE JOIyCKAaeTCs.
CnuB aHanu3upyeMou mpoObl JOJKEH OBITh CBOOOAHBIM. J[Jis 3TOro Jomyckaercs
ucnosib3oBanue Tpyoku u3 IIBX ¢ BHyTpeHHMM auamerpoMm He MeHee 4 MM. [l
yA00CTBa MOAKIOYEHUSI BXOJAHOW TPYOKM K MPOOOOTOOPHBIM TOYKAM B KOMIUIEKT
MOCTABKH BKJIFOYEHBI [IJJACTMACCOBBIE IEPEXOHUKH.

7.2. BKiIl0O4YeHHEe aHAJIM3aTOpPA

BxirounTe aHanuzaTop ¢ MOMOIIBIO KJIaBUIIU «BKi», yaepxuBas ee B TeUEHUE
S cek. llocime BKIIOUEHHMsI aHAIM3aTOpa Pa3dacTCs 3BYKOBOM CUTHAN, HA JUCIUIEE
cHauana mnosiButcs Jsorotun ¢upmel «Anspa BACCEHC», a 3arem aHanu3arop
IIEPEUZIET B PEXKUM U3MEPEHUM.

[Ipumeuanue. s moJsIpu3alvu BJIEKTPOJIOB aMIIEPOMETPUUECKOTO CEHCOpa OH
JOJDKEH OBITh MOJKIIIOUEH K U3MEPUTEIBHOMY YCTPOMCTBY aHAJIN3aTOpa B T€UEHUE 9-
12 gacos.
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8. HACTPOWKA ¥ YIIPABJIEHUE PEXKUMAMM
PABOTbBI AHAJIN3ATOPA.
8.1. Bkuirouenne anajau3zaropa u mHTepgeiic nporpamMmsl.

Brxirounte ananmuzarop. B pexume wu3MepeHMss Ha JUCIUIEE aHalW3aTopa
O0TOOpaXaroTcsi pe3yJIbTaThl U3MEPEHUSI KOHILEHTPAIIMM BOJOPOJA B BHIOpaHHOM
€JIMHUILIC U3MEPEHUsI, TeMIepaTypa, BpeMsl 1 narta (cM. puc. 8.1).

—— Muaukanuys npeBbIIeHUS JUana3oHa MIKajlbl CAMOIKUCIA
WNHnukanuys BKIIOUEHUS (BBIKJIIOUEHUS) 3ByKOBOM CUTHATU3AINU
Nuaukanysa npoTOKOIMPOBAHUS B SJHEPTOHE3ABUCUMYIO MAMATh
Nunukanust mOpeBBINIEHUST BEPXHEro (HMXKHETO) YpPOBHS
CUTHAJIN3ALUU
v l— Nuaukanys BKIFOUYEHHS 3JIEKTPOHHOTO OJIOKHOTA

E E : E 22 -G':E (::l CTpOKa («MKOHOK» u IIOKa3aHUu

TEMIIEPaTypbl
204

[Tokazanust BomOpo/a B BHIOpPAHHOU
€IUHULIE U3MEPECHUS
10:07 2010028 |

cj Bpewms, nata usmepenus u 0003HaueHUE
YCJIOBHUM IPOBEICHUS N3MEPECHUM:
' — m3mepenus B razoBoi ¢ase;
K — u3MepeHus B :KUIKOCTSIX;
C — u3MepeHus B COJICHBIX BOJAX.

Puc. 8.1. OKHO pe3ynbTaToOB U3MEPEHHUS.

CHuzy oT aucruies aHanuzatopa (cMm. puc. 5.1) pacmoliioxkeHa KiaBuarypa,
cocrosmas u3 BochbMu KiaBuil. C MOMOIIbIO 3TUX KiIaBuIll Bel ynpasnsere paboToit
aHanuzatopa. Jlucrnmel uMeeT MOJCBETKY, 4YTO CO3/JaeT yaoO0cTBa B paboTe ¢
aHAJIM3aTOPOM B 3aTEMHEHHBIX MOMelIeHHsIX. KiaBuim KiaBUaTyphl BBIMOJIHSIOT
cienyromue GyHKIINN:

- KJIaBHIIIa BKIIFOUCHUA-BBIKIIOYCHUA ITUTAHUA,

- KJIaBuIIIa BKIIFOYCHUA-BBIKJIOYCHHUA ITIOACBCTKH,

< nasnma «BBO/l» Bemonnser gynkumu Bxoga B [JITABHOE MEHIO,
BBOJA JAaHHBIX, BHIOOpA OMIMA MEHIO W YTBEPAUTENbHBIX OTBETOB «JA» Ha
BOIIPOCHI, BBICBEUHBAEMbIE HA I'pa(puEeCKOM JUCILIEE;

C - xnaBuma «CBPOC» BbImoONHSAET (YHKIMIO OTKa3a OT BBIIOJHEHHS
MpeJiaraéMbiX Ha JUCIIee AEHCTBHUI M BO3BpaTa K MPEAbIIYIIUM ONUUAM MeHIo. C
IIOMOIIBID 3TOM KJIABUIIM TAaKXKe MJArOTCA oTpuuareinbHeie oTrBeThl «HET» Ha
BOIIPOCHI, BRICBEUMBaeMble Ha rpaduueckom auctuiee. [Ipu cpabatbiBannu 3ByKOBOM
CUTHAJIM3ALIUU YJIEP/KAHUE DTOM KJIABUIIM B HAXKaTOM COCTOSIHUM B TE€UEHHE 5 CEK.
OtkitoyaeT 3ByKOBOW curHai. [IoBTOpHOE yAep:kaHWE STOM KJIABUILK BKIIIOYAET
3BYKOBOW CHUTHAJI.
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Yerbipe KIIaBUIIM, PACIOJIOKEHHBIE B yriiax pomoa,
BBIMIONHSAIOT ~ (YHKIMM  TEepeMelleHus  Kypcopa B
A HAIPABJICHUIX, YKa3aHHBIX CTPEIKAMH.

Korz:a AaHaJIn3aTop Tpe6yeT BBCCTH YHCJIOBBIC HJIN
< > CHUMBOJIBHBIC  3HAUYCHMHII, KJIaBUIIIaMH Cco CTpPCIIKaMHU

«BITPABO», «BJIEBO» BbiOupaeTcsi 3HAKOMECTO ISl
BBOJIa KOHKPETHON LUPPbI Ui cuMBoJia. C TOMOIIBIO 3THX

KJIABUII TAKXE OCYIIECTBISETCS (QYHKUUS MPOTUCTHIBAHUS
v JNAHHBIX, 3allMCaHHbIX B HSHEPrOHE3aBUCUMYIO NaMATh
IPOTOKOJIA U 3EKTPOHHBIN OJIOKHOT.

Korpa ananuzarop TpeOyeT BBECTHM YHCIIOBBIE WJIM CHMBOJIbHBIE 3HAYCHUS,
kiapum  co  crpenkamu  «BBEPX», «BHW3»  BemoaHsAOT  QYHKIHIO
TIPOJUCTHIBAHUS) («OOJIBIIE» W «MEHBIIE») U BBIOOpPAa KOHKPETHBIX HUPP WIH
CHUMBOJIOB.

B oxne «M3mepenue» npu Haxaruu knaBuimn «BHU3» ocymectBisercs
3aMKCh IaHHBIX B 3JIEKTPOHHBIN OJIOKHOT.

OnnoBpemenHoe Haxatue kiaBum «BHU3» u  «BBOJ/l» B okHe
«KAJIMBPOBKA» 1103BOJISIET BOMTH B CTy>KEOHOE MEHIO.

Onmuu  cmy>)keOHOro MEHIO TO3BOJIAIOT MPOBECTH KaTMOPOBKY JaTyvKa
TEMIIEpaTyphbl U AJIEKTPOHUKH U BBECTH 3HaueHUE KodpduimenTa «KuakocTb-rasy.
OnnoBpemenHoe Haxatue knasuil «BHU3» u «BBO/]» B 0kHE yCTaHOBKHU YCJIOBUM
U3MEPEHUH NTO3BOJIUT BaM BOCCTAaHOBUTH 3aBOJICKHME HACTPOMKH aHAIU3aTOPA.

Bo Bpems paboThl aHanmM3aTopa Ha IUCIIIEE MOTYT MOSBIIATHCS COOOIIEHHUS:

Hooscanyiicma nooosxcoume - 510 cooOLIEHHE NOSABISAETCS NPU OBICTPOM
N3MCHCHHMH CHUI'HaJIa AaTYWMKa BO BPEMA aBTOMAaTHUYECKOU PEryJIUPOBKH YCHIICHUA
U3MEPUTEIIBHOTO YCTPOUCTBA.

CEHCOP HE IIOJK/IIOYEH — 510 coo0leHue TIOSBIIAETCS, KOT/Ia CEHCOP HE

NOJIKJIFOYEH K aHAJIU3aTOPY WJIM NOBPEXKIEH €ro Kadeb.
H3mepenusa ¢ ymoit eounuye 0yoym nekoppekmunl. Boioepume opyzyio

COUHUYY U3MEPEeHUsA, Jaud0 nepexanudpyiumeco - 310 COOOIICHUE
nosiBisieTcs, eciu Bam ananuzatop ObLT OTKAIMOpOBaH B PEXUME CHEIUATBHON
KamuOpoBKH, W Bbl mbITaeTech U3MEHUTh HU3MEPAEMYIO BEIUYHHY MacCOBOM
KOHIIEHTpAIlM Ha €IUHUILy M3MEpPEHUs MaplualbHOrO JABJICHHUS WIHM OOBEMHBIC
IIPOLIEHTHI.

HecMoTpst Ha [0BOJBHO CIIOKHOE€ U Pa3BETBICHHOE MPOTPaMMHOE
oOecrieueHue, aHauM3aTop HMeeT Mpoctod U ynoOubii nans  Ilonmb3oBatens
nporpaMMHbIi uHTEepdeiic. bombimoi rpaduueckuid aucriied W KiaBuaTypa U3
BOCBMHU KJIaBUII T03BOJISIIOT [loib30Barenio yrpaBisiTh pabOTOM aHanu3aropa,
OCYUIECTBJISATh Pa3jIU4HbIC BHUJbI HACTPOEK M KAIMOPOBOK, 3alUCHIBATh U BBIBOJUTH
uHpoOpMaIMI0O Ha JUCIUIEH aHanu3atopa M Ha Kommbiotrep. [loib3oBaHue
aHAJIM3aTOPOM MPEJEIHHO MIPOCTOE U CBOAMUTCS K BHIOOPY HYXKHBIX OMNIUNA B MEHIO U
OTBETaM Ha BONPOCHI, BHICBEYMBAEMbIE HA AMCILIEE, C TOMOIIBIO ABYX KiaBuIl «Jla»
(BBon) u «Her» (COpoc). AnropuT™mbl yIpaBiaeHHUs MOCTPOSHBI TaKUM 00pa3oMm, 4TO
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aHaJIM3aTOp «BENET» OllepaTopa, MCKIIYas BO3MOXKHbIE COOM M OIIMOKH B €ro
pabore. IlpuBenenHoe Hmke onucanue uHTEep(deiica [lonb3oBaTens nomoxer Bam
OBICTPO  OCBOMTH paboTy ¢ aHanu3atopoM. Ilpu onumcanum wuHTEepdeiica
[Tonw3oBatens HajJ WLTFOCTpAIlMel KaX0T0 OKHA YKa3bIBA€TCs LIETIOYKa OIMIIUH, TPU
BBIOOpPE KOTOPBIX BBI BEIXOJIUTE HA 3TO OKHO.

8.2. I'1aBHOE MeHIO.

JAucnied JaHHBIX > TIJIABHOE MEHIO
Jlns Bxoda B rjaBHOe MeHIO Haxwmute kiaBuiny «BBO/». Ha nucrniee

— - ——— aHajau3aTropa MOSABUTCS OKHO,
**TIAEHOE MEHHE** **TJJABHOE MEHIO**, mokaszauHoe
FEammbroepn Ha prc. 8.2-1.
W emS EOEE T B >TOM OKHE ¢ NOMOIIBIO KIIaBUILI
NMarHoOCTHES nepemMenieHus kKypcopa Bbl Moxere
HIZI OTOECIHPOEaHIE BBIOpaTh OJIHY U3 TSATH OIIIUM.
ExopgoT
Puc. 8.2-1. Oxuo «I'maBHOE MEHIO»

KanuOpoBku - Bxox B mMeHoo «KanmuGpoBki» mo3BojuT Bam BBITONHHUTH
aBTOKaTMOpPOBKY MO artMochepHoMy BoO3ayxy, kamuOpoBky mo III'C wnm cnen-
KaOpoBKy (moapodHoe onucanue pexxuma « KAJIMBPOBKA» npuBeneno B 1. 9.).

YcraHoBKH - Bxog B MeHO «YCTaHOBKM» IIO3BOJIMT Bam BBecTH
OapomMeTpuuecKoe JaBJICHHE, COJICHOCTh, BBIOpATh U3MEPSEMYI0 BEIWYUHY U
CAMHHITY HW3MEPEHHUS BOJOPOJaA, YCTAaHOBUTh Yachl W HACTPOWTH HHTEp(]eicHBIC
YCTPOHCTBA. DTO MEHIO HCIIOJIB3YETCS IS HACTPOMKM aHaIu3aTopa Ha PEIICHHE
KOHKPETHBIX 33/1a4 aHAJTUTHYECKOTO KOHTPOJISI BOJIOPO/IA.

Juciieil JaHHBIX T—=> rJIaBHOE MEHI0 ™ yCTAHOBKH

B rmaBHOM MEHIO BBIOEPHUTE OIIIHIO
FEVCOTLAHOBELF* «YcranoBku» u Haxmure «BBO/[». Ha

- JUCIUIEe aHAIM3aTopa TMOSBHUTCS OKHO,

SEJIOEMM HMEMTHMH. **YCTAHOBKA**, n3obpaxeHHoe Ha
E.]II'T-HI'IH HMzMepeHHMI puc. 8.2-2 ’

HurepdeHCOE B 5STOM OKHE C TIOMOIIBIO KJIABUII

e T TS = T
¢ CTAHOEEA TAacOE nepeMenieHns Kypcopa Bbel  Moxere

BBIOpaTh OJIHY U3 YETHIPEX OMIUH.

Puc. 8.2-2. Oxno «YCTAHOBKA»

JInarnocTuka — Bxox B omuuio «JIUATHOCTHUKA» no3sonur Bawm
BBITIOJTHUTh ~ JIMATHOCTUYECKHUE TECThl  OTIEIBHBIX OJOKOB  HM3MEPUTEIBHOTO
YCTPONCTBA U aMIIEPOMETPUUECKOTO CEHCOpa.
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JlucJieil JaHHBIX "> TrJIaBHOE MEHI0 ™ IHATHOCTHKA
B rmaBHOM MeHIO BBIOEpUTE

FEIHATHOCTHEL®® OITIHFO «INATHOCTUKA» u
B Comen pa Haxmute «BBOJ/l». Ha aucmiee
TICIIIed aHaM3aTropa MMOSIBUTCS OKHO,

**ITMATHOCTUKA**,  wu300pakeH-
HOE Ha puc. 8.2-3.

ITarmars

Puc. 8.2-3. Oxno IMATTHOCTHUKA.

IIporokoaupoBanue - Bxox B onuuio «[TPOTOKOJIMPOBAHUE»
no3BoauT BaMm 3amaTh MHTEpBaaI BpeMEHHU Ui MEPUOJUYECKON 3aliCh Pe3yIbTaTOB
M3MEpPEHUI B DJHEPrOHE3aBUCHMMYIO TMaMATh, OCYLIECTBIATH BKJIIOYCHHE H
BoikitoueHue pexuma «I[IPOTOKOJIMPOBAHUME)», BbIBOAUTH  pe3yJbTaThl
M3MEpEHHI Ha IUCIUIeH aHaTu3aTopa U KOMIIBIOTEP, a TAK)KE MPOU3BOJIUTH yIaJIeHHE
JaHHBIX U3 SHEPrOHE3aBUCUMOM MaMATH.

Juciuieii JaHHBIX T™=> TrJIaBHOE MEHI0 ™ > IPOTOKOJIHPOBAHHE
B rmaBHOM MeHIO BBIOEpHUTE

*IIPOTOEQIIHMPOEAHHME® ommio  «[TPOTOKOJIMPOBAHUE»
FPEamaTE MEHTSDEAT u Haxmure «BBOJ». Ha nucruiee
BRI MRS MTE aHaaM3aTopa HOSIBUTCS OKHO

**ITPOTOKOJIMPOBAHUE**,
n3o00paxeHHoe Ha puc. 8.2-4.

Ealponl TaHHEX
Oy o7 TE IIaMATR

Puc. 8.2-4. OkHo
«ITPOTOKOJIMPOBAHUE»

DJIEKTPOHHBIN OJOKHOT - Bxoj B omuio «BJIOKHOT» mno3somur Bam
OCYILIECTBUTh BKIIFOUEHUE M BBIKIFOYEHUE PEKHMMA 3AIMCHU JAHHBIX B JJIEKTPOHHBIM
OJIOKHOT, BBIBOJIMTH Pe3yJIbTaThl M3MEPEHUIN Ha TUCIUICH aHaIM3aTOpa U KOMIIBIOTED,
a TaKkkKe TMPOU3BOJIUTH YAAJICHHE JaHHBIX U3 OJOKHOTAa. 3amuch JJaHHBIX B
ANEKTPOHHBIN OJIOKHOT ocyimiecTBisiercss B okHe «M3MEPEHUME)» nHaxarunem Ha
kiasuiry «BHU3».

Juciuieil JaHHBIX T—> IJIaBHOE MEHK) ©—> JJIEKTPOHHDIH 0JIOKHOT
B rnmaBHOM MeHIO BBIOEPHTE OMIHIO

SNEETPOHHIH «BJIOKHOT» u maxmmure «BBO/I».
BEIOEHOT Ha auciulee aHanmMsaTopa MOSBHTCS

%ok Y

B Ty IiTh OKHO OJIEKTPOHHBLIN

R 2 i &
[Ipocory

BJIOKHOT**, wu3o0paxeHHoe Ha
puc. 8.2-5.

Puc. 8.2-5. OKHO
«IJIEKTPOHHBIN BJIOKHOT

Hayuno-npouszeoocmeennasn pupma “ BHOAHA/TUTHYECKHUE CUCTEMbBI H CEHCOPAI”
AHAJIU3ATOP BO/JOPO/IA ABII-12



39
8.3. Menwo «YCTAHOBKA»

Jducnien naHHbe“::> I[JIAaBHOE MEHI0 I—> YCTAHOBKM IC—> YCTaHOBKA
O10 MeHo (cM. puc. 8.3-1) ucnonb3yercss Ajie HACTPOMKHM aHanIM3aTtopa Ha

VT A HOEE &+ peulenue KOHKPETHBIX 3aJ1a4

AHAJIUTUYECKOTO KOHTPOJISI  BOIOpoOAA.
VO TIOBEIIL MO —EITITT. Bxoxg B MEHIO «YCTaHOBKa» IIO3BOJIUT
E -]I I u =5 EI:. =HEA Bam BBectn JaHHBIC II0 YCJIOBHAM
Heare 2 ,i. = I'-‘:[ COOE MIpOBCACHUS U3MEPEHNH, BBIOpATh
VWOomS MOERS Y arnE U3MEPSAEMYIO BCIIMYMHY UM €OUHHUILY

U3MEPEHU BOJOPOJA, YCTAHOBUTH YaChI

¥ HACTPOUTH UHTEP(EHCHBIE YCTPOUCTBA.

Puc. 8.3-1. Oxno « YCTAHOBKA»

YcTaHoBKa YCJI0BHI U3MEPEHMH.

MeHI0 yCTaHOBKA T—> yCTaHOBKA YCJIOBHI M3MepeHu i
[Ipu BBIOOpe ommmu «YciaoBuil m3MmepeHuin» (cMm. puc. 8.3-1) Ha nucruee

aHaIM3aTopa OTKPHIBAETCS OJHO M3 TPEX OKOH B 3aBUCHMOCTH OT YCTaHOBICHHOU
IPEIBAPUTENHHO STUHHUIIBI U3MEPECHHSL. =

P allipcnneﬂ BO ez(l)nunlil :j(ye(f”)l“ef:lHOBKa YCTAHOBEA ?C{IDEHH
€IMHULl M3MEPEHUsS» ObUIM BHIOPAHEI MZMEPEHHMH
eAUHULbI u3Mepenus: 00. % unu % Hac.,
TO Ha JHCTIIee aHanm3aropa
BBICBEUMBAETCS OKHO, IOKa3aHHOE Ha
puc. 8.3-2

¥ Bapou. DaEIeHMS
CoONMEHOCThR

Puc. 8.3-2 OkHO ycTaHOBKH 0apOMETPUYECKOTO JaBICHHUS.
[Tpu naxxatuu xnaBumu «BBom» Ha qucmiiee aHanu3aTOpa MOSIBUTCS OKHO JIS
BBOJIa JIAaHHBIX OapomMerpuyeckoro  maBinenus (puc. 8.3.-3). 3HaueHwme
0apoOMeTpUUECKOro JABJICHUS
BBOJAUTCS C  TOMOIIBIO  KJIABHII
nepeMenieHnsl Kypcopa M KIABUIIH
«BBO/I».

VOoraHoEMTe SHaYeHMe
BapoMeThHY e o oD
OaETISHMA M HaMMIMTS
‘BBQJ'

. Puc. 8.3-3 OkHO CTaHOBKH
Fe0.0 v Y

0apoOMEeTpUUECKOTO JaBJICHUS

MeHI0 ycTaHOBKAa ™> yCTAHOBKA YCJIOBHI M3MepeHMid
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Ecnu B onmmm «YcTaHOBKa €IUHUII W3MEPEHUS» OBLIN BHIOPAHBI €IUHUIIBI
U3MEPEHUS MAacCOBOM KOHIIEHTpAIlMKM BOJIOPOJIa, TO MPU BBIOOPE OMIMHU «Y CIIOBHM

VOTAHOBEL VCIIOEME [ ohepermiv (. pue. 8.3-1) ma guennee

_ aHanM3aTopa  OTKpbIBaeTCA OKHO,
MMEPEHWM MOKa3aHHOE Ha puc. 8.3-4.
b BEapou. DaeneHI1s
CoMEHOCTE Puc. 8.3-4 OxkHo YCTaHOBKH
0apoMEeTpPUUYECKOro JaBJICHUS u
COJICHOCTH

IIpu BeIGOpe omiuu «CoNEeHOCTHY -

o | - - r — - - — z

Ha JMCIUIee aHanm3aTopa BbicBeumBaercs | + LA HOEBEL COJTEHOCTH
OKHO MOKa3aHHOE Ha puc. 8.3-5.

020.0 7

Puc. 8.3-5. OKHO yCTaHOBKM COJICHOCTH

C noMo1IbpI0 KJIaBUII EPEMENIECHUS
Kypcopa u kimaBumm «BBO/l» ocymecTBiasieTcs BBOJ 3HAYEHUS COJEHOCTU B
aHanu3upyemon xuakocTu B nepecuere Ha NaCl.

MeHI0 ycTaHOBKA I CTAHOBKA YCJIOBHI H3MepeHuii

Ecnmu B onmuu «YcraHoBKa eAWHUI] U3MEPEHUs» OblLIa BhIOpaHa M3Mepsemasi
BEJIMYMHA TApIHUAIBHOTO JaBlieHus Bojopoaa (Mm. pt. cT., klla), To mpu BeIOOpE
OMIUU «YCITOBUM HU3MEpEeHUi» (CM. puc.

FUTAHOEEL VOIIOEMM 8.3-1) Ha  jgucIiee — aHaiIU3aTopa

HEMEPEHI M OTKpBIBaeTCst OKHO (pHc. 8.3-6).
PEapoM. DapmeHMe
WM IROCTR Tas Puc. 8.3-6. OxnHo ycraHoBku Oapo-

METPHUYECKOTO JIaBJICHHUS U BbIOOpA CpejIbl
rae OyayT IpoBoauThCS u3mepeHus pO,.

[Ipu BBIOOpe omuuu «Kugkocte/['az3» Ha  ngucmee  aHanmMzaTopa
BBICBEUMBAETCA OKHO MOKa3aHHOE Ha puc. 8.3-7. C MOMOIIbI0 KJIABHUII IEPEMEIICHUS
kypcopa u kmaBumm «BBOJl» ocymectBusiercs BuIOOp cpenbl Tae OyayT
npou3BOAUThCS u3Mepenus pO, (B KUAKOCTH WM B razoBoi (ase). Ilpu BriOOpe
ommun <« KunkocTte»  aHanm3aTop OyJeT aBTOMAaTUYECKH  KOMIICHCHPOBATH

CHCTEMATHUYECKYIO HOIPEIIHOCTD "

HU3MEPCHHIA, U3BECTHYIO xax | B HAROM Cpels E'E.".]IET
ko3 dunuenr <« Kuakocte-I'az» (cm. I IIPpoOMEEOOMTECA
5.3.3). AHATIMEY

FirioeooTs
lNa=s

Puc. 8.3-7. OxHO BBIOOpa B KakoW cpeie
OyIyT IpoBOAUTHLCS u3Mepenust pHo.
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YcTraHoBka CIUMHUIl U3MECPCHUSA
Jucmieii JaHHBIX T—> rjaBHOe MEHI0 T—> YyCTaHOBKH —>
YCTAHOBKA €IUHUIl U3MepeHu s
IIpu Bxome B onuuio «YCTAHOBKA eaunuil u3MepeHHs» aHAIU3ATOP

’ p— T npemyiaraetr Bam BbIOpaTh M3MEpIEMYHO
BHEEP%%%I:FII{I'EEIE;IEH'F H BesiMuMHy. Ha pucruiee ananusaropa
= 2 BBICBCUHUBACTCA OKHO, IIOKAa3aHHOC Ha
FHaccoras moHIIEHTD. puc. 8.3-8
[IpolleHTHOS COTSEH.
MapuMaTeHEos TAET. Puc. 8.3-8 OxHOo BbIOOpa u3MepsiemMoi
BCJIIMYHNHBI.

C noMouipio KJIaBUII MEPEMEIEeHUs] Kypcopa BbIOEpUTE OJHY U3 OILMKA Ha
nucriiee (cMm. puc. 8.3-8) m Haxmute kiasumy «BBOJ». B 3aBucumoctu oT
BbIOpaHHOM Bamu oniuu Ha AucCIiee MOSBUTCSA OJHO U3 TPEX OKOH.

EHEEFMTE EXMHHMITY il

M=MEFEHHA E:I-IEEP_I’ITE ETHHHIY
I:II'.-"._TJ.: M=MEPEHHMAI
MEDS T OB REMHES THOLISHTE
PPM

—_— EHEEFMTE ETMHHITY
Puc. 8.3-9a H=MEPEHMA
Puc. 8.3-96 ,_
5 iy 2 L
Puc. 8.3-98 mlla

8.3-9. OkHa BbIOOpA €AMHUL U3MEPEHUS.

B nepBom okne (cMm. puc. 8.3-9a) ananuzatop mnpemyaraer Bam BbIOpaTh
eIMHUIly W3MEpPEHUs MAacCOBOM KOHIEHTPALMM BOJIOPOAA NpPH HU3MEPEHHUSIX B
KHUAKOCTAX: MI/; MKr/m, ppm. Ilpu mpoBeaeHnn M3MEpeHHMI B STHUX €IWHHUIAX
aHaM3aTOp BHOCHT TEPMOKOMIICHCALIMIO, KaK Ha CBOWCTBA Tra30MpOHUIAEMON
MeMOpaHbl CEHCOpa, TaK M Ha TEMIIEPaTYpPHYIO 3aBHCHUMOCTh KOd(PQUIMEHTA
PacTBOPUMOCTH BOJIOPOA B BOJIE.

Bo BTopom okHe (cM. puc. 8.3-90) ananuzatop mnpeniaraeT Bam BbIOpaTh
o0BemMHBIE TPOIEHTHI (00. % - HCTmoNb3yeTcsa npu aHanuse ra3os). [Ipu npoBeaenun
U3MEPEHU B 3THX EAMHMIIAX AHAIM3aTOP BHOCUT TEPMOKOMIICHCALIMIO TOJBKO HA
CBOICTBA ra30MpOHUIIAEMON MEMOpaHbI CEHCOpA.

B Ttpetbem oxue (cMm. puc. 8.3-9B) ananmuzatop npemsiaraet Bam BbIOpaTh
CIMHUILy HM3MEPEHHs TMapIUaIbHOTO MJaBJICHUS BOJOpoJa: MM.pT.cT. miu Klla.
W3mepenuss B 9TUX E€OUHHUIIAX HCHOJB3YIOTCS Kak s aHalu3a Ta30B, TaKk H
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xuakoctel. Ilpu npoBeneHUMM W3MEpEHUH B JTHUX €AVHUIAX AHAIU3ATOP BHOCHUT
TEPMOKOMIICHCALIMIO TOJIBKO Ha CBOMCTBAa ra3oNpOHHUIIAEMONM MeMOpaHbl CEHCOpa.
ITocne BBpIOOpa €nMHUIl MU3MEPEHHsS Ha JUCIUIEE aHAJIW3aTOpa BBICBETUTCS OKHO
noka3zaHHoe Ha puc. 8.3-7. IIpu BbIOOpe omnuuu <« KuIKOCTh» aHanu3aTop OyAer
ABTOMAaTHUYECKM KOMIICHCUPOBAaTh CHCTEMATHUYECKYIO IIOIPEIIHOCTh H3MEPEHU,
u3BecTHYI0 Kak «Koapdunuent XKuakocts-I'azy (cm. m. 5.3.3).

[Tocne Haxartusa knasumn «BBOJI» Ha qucrinee aHanmu3aTopa MOSIBUTCS OKHO
u3MepeHuit (cMm. puc. 8.1), B KOTOpOM OHHU OTOOpakarOTCs B BbhIOpaHHOUW Bamwu
eauHuie u3mepenus. Ecinu Bl 3aXx0TuTe U3MEHUTH €IMHUILY U3MEPEHUS B Ipoliecce
paboThl, TO UHTEJUIEKTyanbHble anroputMbl ABII-12 no3BosnstT Bam 3T0 caenate, He
npulerasi K NMPOBEJEHUIO MOBTOPHON KanMOpPOBKU. AHAIM3ATOpP CAMOCTOSITEIBHO
ONPEJEIUT HEOOXOIMMOCTh BHECEHHMSI T€X WJIM MHBIX TEPMOKOMIIEHCALIUA, BHITTOJIHUT
BCE HEOOXOJMMBIE MEPECUEThl, CBSI3aHHBIE C M3MEHEHUEM H3MEPSIEMOW BEIMYWHBI,
€AUHUIBI W3MEPEeHHUs W TapaMmeTpoB KanuOpoBku. Kpome Toro, anammsarop
CaMOCTOATENILHO  ONPEEIUT HEOOXOJMMOCTh KOMIIEHCALIMM CUCTEMaTH4YECKOU
NOTPENIHOCTU U3MEpPEHUi, n3BecTHOM Kak «Koapduunent XKuakocts-I"az.

YcranoBka unrepgeiicon
Jucmieil AaHHBIX ™—> rjaaBHoe MeHl0 T—> ycTaHoBKH  T—>

I—> YCTAHOBKAa HHTep(eiicoB 5
IIpu Bxome B onuuio «YCTAHOBKA HWHTEP®ENCOB» ananuzatop

2 R 8 npeiaraet Bam BBIOpATH
1 1 E
H*u*l"TPI‘II;I‘f‘ uHTEpEHC-HOe  YCTPOMCTBO s
HMHTEP$EMCOE Hactpoiiku. Ha mucruiee ananmsaropa
B PSS pagara BBICBCUMBACTCs OKHO, ITOKa3aHHOE Ha
CHIHaTHIAITHHM puc. 8.3-10.

Puc. 8.3-10 OkHo BBIOOpA

UHTEP(EHCOB.

Hacrpoiika untepdeicon
- RS-kanaja
Jlucnieii TaHHBIX E—> TJ1aBHOE MEHI0 IE—> YCTAHOBKH I—)> YCTAHOBKA
uHTepgeiico—> Hacrpoiika nnrepdeiicoB RS-kanana —>
YcranoBku RS-Kanana
B OKHE «HACTPOMKA

WHTEP®ENCOB» (cm. puc. 8.3-10) VOTAHOBEHM
BbIOEepUTE omuuio  «RS-kaHana» wu 02 B AT A T
Haxkmure Kinasuiry «BBOJI». Ha T oTEEm R
JUCIUIEE aHAIM3ATOPa TOSIBUTCS OKHO, E:I'II':JII':':{ HTE
nokazaHHoe Ha puc. 8.3-11. SagaTk HHTEPEAT
Puc. 8.3-11 Okno «YCTAHOBKH RS

KaHaJa».
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B stoM okHe Bbl MOXeTe BKIIOUUTH/BBIKIIOUUTH MNEPUOJUUYECKUN BBIBOJ
pe3yiabTaTOB U3MEPEHUH, a TAKXKE 3a/1aTh UHTEPBAJl BPEMEHH JIJIsl BHIBOA.
Jlyist Toro 4ToOBI 3a/1aTh HHTEPBAJ (cM. puc. 8.3.-11) BeiOepute onmuio «3aaaTh

EEammTe MHTESDEAT
EpeMeHM L7 BEEEOITS
D HHEX

ﬂﬂ MIHH ﬂ T CeR

3aﬂaHI/I€ HHTCpBAJIa BpPCMCHHU OCYIICCTBIECTCA C

WHTEpBAI» U  HAKMUTE  KIABHUIIY
«BBO/l». Ha pucmiiee anamuzaropa

IOSIBUTCS. OKHO, IOKa3aHHOE Ha pHC.
8.3-12.

Puc. 8.3-12 OxHO BBOJa HHTEpBaJa
BPEMEHHM IS BBIBOJA PE3yJIbTaTOB

U3MEPEHUIN

IIOMOIIBKO  KJIaBHIII

nepeMenieHusi Kypcopa. [locie BBoma [JaHHBIX aHAIM3aTOpP BEPHETCS B OKHO
«HACTPOUKA HUHTEPO®ENCOB» (cm. puc. 8.3-10). M3 3TOro OKHa MOXKHO

HAaCTPOUTH MapaMETPbl CUTHAJIIU3ALIUN.

Hacrpoiika unrep@eiicoB — Curnaausanum

Jlucniied JaHHBIX C—> rjiaBHOe MEHIO
nHTepdeiicopr—>
Hacrtpoiika Curnaausanuu

—> yCTaHOBKH T—> YCTAHOBKA
Hacrpoiika unarepgeiicob —>  CUrHaauzanuu

B oxne «HACTPOMKA HHTEP®EMCOB» (cM. puc. 8.3-10) BEIGepuTe

oniuio «CUrHanu3zanum» U HaKMUTE
kiapumy «BBOJ». Ha gucrnee
aHaJIu3aTopa  BBICBETUTCA  OKHO,
MOKa3aHHoe Ha puc. 8.3-13.

Puc. 8.3-13 Oxno «<HACTPOHKA
CUTHAJIU3ALIN»

B ostom oxknHe Bsl MoOxere
HAaCTPOUTH BEPXHHUU U HUKHUM yPOBEHB

HACTPOMEL
CHIHATHZAITHH
PEcpuHMM YPOESHE
HH#MHMM YDoOESHE
BREITHYMTE

cpabaThIBaHUS CUTHAIM3AIMHY, & TAK)KE BKIIFOUUTH/BBIKIIIOYUTH CUTHATU3ALIMIO.
JIns HACTPOMKM CUTHAJIW3alWdHM [0 BEPXHEMY YpPOBHIO B OKHE puc. 8.3-13

Erenmre BEEDMHMM
nIpenen cpabaTHEaHIMMa
CHIHATHMIAITIM

010.0 6%

BbIOepuTe omnuuio «BepxHHil ypoBeHB»
n Haxvmure knasumy «BBOJ/l». Ha
JUCIJIEE  AHAJIM3aTopa  BBICBETUTCS
OKHO, ITIOKa3aHHOE Ha puc. 8.3-14.

Puc. 8.3-14 OxHO HACTPOWKH BEPXHETO
npezena cpabaTbIBaHUS CUTHATU3ALHH.
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C nomomipl0 KJIaBUII TEPEeMENIEHUs] Kypcopa BBEIUTE 3HAYEHHUE BEPXHETO
npejena cpabaTblBaHUSI CUTHAIW3AIUU U
Haxxmute knasumy «BBOJI». Ha mucrmiee ErmamyiiTh
aHaJi3aTopa BBICBCTUTCS OKHO, CHI'HaATIH=3IIHE IIO
nokaszaHHoe Ha puc. 8.3-15.  Jlua EEP-HEHNY wpoeHI?
BKJIFOYEHUS ~ CHUTHAJIM3AllMU  BBIOEpUTE .
onuuio «JIA» u Haxxmute « BBOJI» I.5

HET

Puc. 8.3-15 OKHO BKJIFOUCHUSA
CUTHAJIM3AIMH TI0 BEPXHEMY YPOBHIO

HacTtpoiika HrKHETO TIpenena cpadaTbiBaHUsl CUTHAIM3AINUN OCYIIECTBISECTCS
aHAJIOTMYHBIM 00pa30OM.

[Ipu cpabGarTbiBaHUM CUTHAIU3AlMU Ha JUCIJIEE B CTPOKE HMKOHOK
MOSIBJIICTCS] MUTAIOIIUN 3HAK, 0003HAYAIOIINI TPEBBIIICHUE HUYKHETO WIIH
BEpXHETO YpoBHA. ISl OTKJIIOYEHUST 3BYKOBOTO CHUTHAlla HaXKMHUTE
kjaBuiry «COpoc» U yepKUBaiiTe ee B HAXKaTOM COCTOSIHUU B T€UEHUE 3-
S cek. {nd NOBTOPHOIO BKIIFOYEHUsI 3BYKOBOI'O CHUTHAJIa ITOBTOPHO
HaXMUTe KiaBuiry «Copocy.

YcraHoBka 4acoB
Jucnjiel fanapIix =—> [J1aBHOE MeHI0 ™>YCTaHOBKM T—> YCTaHOBKA
4acoB

YcTaHOBKA YacOB OCYIIECTBIISCTCS W3 YOTAHOEHMTE EFEMI
okHa «YCTAHOBKA». B »sToM OkHE

(cm. puc. 8.3-1) BbIOCpPHUTE OIIIHMIO Jaowr - HI-‘IHE,?'I*BI
«YCcTaHOBKAa 4YacoB» M  HaXMUTE

wraumy «BBOJl». Ha  ngucrutee ﬂ . 52
aHaIM3aTopa BBICBETUTCS OKHO,

nokasanHoe ~ Ha  puc.  8.3-16. M mHamxurre EEO]T

YcTaHOBUTE ATy UM BpEMS U HAXMUTE
xiapuiry «BBO/[».

Puc. 8.3-16 OkHO yCTaHOBKH 4acoOB

[locne BBOJA TEKYIIEro BPEMEHU M JAAThl AHAIMU3ATOP IMEPEXOJIUT B PEKUM

u3Mmepenus (cMm. puc. 8.1). B HUKHE#Nl cTpoke OkHa OyIyT BBICBEUMBATHCS BpEMS U

nata. [Ipu akTUBM3alLMK MPOTOKOJIUPOBAHMS 3aMUCh JAHHBIX B YHEPrOHE3aBUCHUMYIO

naMsATh M DJIEKTPOHHBIN OJIOKHOT OyAEeT NMPOW3BOAMTHCS B YCTAHOBJIEHHOW IIKaie
BPEMEHU.
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8.4. Menw «/IMATTHOCTHUKA»

Jlucniied JaHHBIX I—> rjaBHOE MEHI0 T—>  JHATHOCTHKA
ITpu Bxoxae B MeH10 « IMAT'HOCTUKA» Ha nucmiiee aHamu3aTopa OTKPbIBACTCS

e . _, . OKHO, IOKa3aHHOe Ha puc. 8.4-1. B
FOHATHOCTHEAL® 7TOM OKHE BbI MOXKeTe BBIOpaTh TpU

B Cemcopa ONIINH JTUATHOCTUYECKHUX TECTOB.
Arcrines
IIaart Puc. 8.4-1 OxkHO «/lmarHoctuka»

[Ipu BBIOOpE ATHIX OMUMK HA JUCIUICH
aHajgu3atopa OyJIyT BBI3BIBAThCS OKHA,
IMOKa3aHHbBIC HIDKE.

JlmarnocTuka cencopa THMATHOCTHEA CEHCOPA
B 5»TOM OKHE BBICBEUMBAIOTCSA - . .
TEKyl[Me 3HA4YE€HHs TOKa CEeHCopa, Iceme=01ls.20 mA
TEMIEPATypbl, UYYBCTBUTEIBHOCTH U T= ZZ.0C
3HA4YCHHUSI OCTATOYHOI'O TOKA CEHCOopa. S= 00007 :ma ,.-" M. T .CT.
Puc. 8.4-2a. JluarHoctuka ceHcopa. Locr=U00.00 HA

I[narﬂochca IKpaHa

B nmpouecce  BbImOIHEHUSA
ATOTO0  TECTa  OKHO  JHCIUIEA
3alOJIHAETCS 1O  COMPAIA 10
IIOJIHOTO 3aTEMHEHUS TUCILIES.

Puc. 8.4-26. JlnarHoctuka skpaHa

JInarHocTuka namMAaATH

MIET IMATHOCTHEL

ITAMATH [TomoxurenbHOE TECTUPOBAHUE
POM E | DJIEMEHTOB MaMSITH COIIPOBOXKIACTCS
g L Q| 3amnceio OK!
EEFROM E!
EEFROM1 OE!

Puc. 8.4-2B. J/Inarnoctuka namstu
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8.5. Menrw «ITPOTOKOJINPOBAHMUE»

Jucniieil TaHHBIX —> IJ1aBHOE MEHI0 T—>  MPOTOKOJMPOBaHHE

ITpu BXOJIC B MEHIO

«ITPOTOKOJIMPOBAHHUE» Ha *TIPOTOEOTIHMPOELAHME®
IHUCIUIeE aHAJIM3aToOpa OTKPHIBACTCS =
OKHO, MOKa3aHHoe Ha puc. 8.5-1. B FIaTaTE MHTEPEAT
3TOM OKHe BBl MoOXeTe BLIOPATh EREIHYHTE
YETBIPE OIIINH. EREon TamHEY

S MoTHTE IISMATH
Puc. 8.5-1. Okno

«ITPOTOKOJIMPOBAHUE»

[Ipu BBIOOpE TIEPBOIA OMIIMK Ha AUCIUICH aHATU3aTOPa BHI3LIBAETCS OKHO BBOJA
WMHTEpBaJla BPEMEHM [JIs 3allMCU JaHHBIX, MMOKa3aHHOe Ha puc. 8.5-2. C moMouipko
KJIIaBUII ~ MEpeMEelIeHus  Kypcopa
BBEAUTE HWHTEpBaJl BPEMEHH IS

ErenmTe MHTEPREST

EpeMdeHM O714d ZallHMCH 3aIIMCU JAHHBIX M HA)XMUTE KIIABHUIILY
A HHEBY «BBO/I».
GD g 'F-r ﬂ MHMH Puc. 8.5-2. Okuo BBOJA

VHTEpPBajla BPEMEHU

[Ipn ycTraHoBKEe WHTEpBaja BpeMEHU BBl TOJDKHBI MOMHUTH, YTO OO0BEM
HE3aBUCUMOM TaMATH XOTSA M SBISIETCS JOCTATOYHO OOJBIIMM, HO TEM HE MEHEe
orpanuveH. [lpu 3agaHuM WHTEpBaJia BpEeMEHH paBHOro 15 wMwuH., oObeMa
SHEPrOHE3aBUCUMOM MaMsITH XBAaTUT Ha MPOBEJICHHUE 3AIIMCH B TEUEHUE 6 MECSIIEB.

[Ipu BBIOOpe omuuu «Bxmodeno/Beikmoueno» (ecm.  puc.  8.5-1)
OCYIIECTBIISIETCS] BKIIFOUCHUE/BBIKITFOUCHHE MPOTOKOJINPOBAHUSI.

[Tpu BIOOpE omiuu «BbIBOM MaHHBIX» HA JUCIIICH aHAIM3aTOpPA BBI3BIBACTCS
OKHO BBIBOJIA JJAHHBIX, TTOKa3aHHOE Ha puc. 8.5-3. B aTom okHe Bbl MoXxeTe BHIOpaTh
ONUHHU PEATU3YIOLIME BBIBOJ JAHHBIX

EHEOY TaHHIM Ha JMCIUIEH aHanu3aropa (CM. pHC.

. 8.5-4a), MOUCK JTaHHBIX B IPOTOKOJIE

TabMHMY HEN ERNEOT no gare (cm. puc. 8.5-40) u BBIBOJ
[Iorcow IIPOTOKOJIA JIAHHBIX HAa KOMITBIOTED.

Eueolm Ha HOMIIBHTSD

Puc. 8.5-3. OxkHo «BBIBO/I
JAHHBIX»

C nomompbto knaBumi «BIIPABO», «BJIEBO» Bbl Mo)keTe HpOJUCTHIBATH
npoTokoJI JaHHbIX. [Tpu HaxaTuu knaBumn «BBO/I» u3 okHa puc. 8.5-4a wim onuuun
«ITouck» u3 OKHa BBIBOJA JAHHBIX (CM. pHUC. 8.5-3) BBICBEUMBAETCS OKHO IOWCKA
JTAHHBIX 110 jate (cM. 8.5-40).

Hayuno-npouszeoocmeennasn pupma “ BHOAHA/TUTHYECKHUE CUCTEMbBI H CEHCOPAI”
AHAJIU3ATOP BO/JOPO/IA ABII-12



47

Puc. 8.5-4a. OKHO TaHHBIX OPOTOKOJIA
Jama: 201002,
Epewa: 10:57

C IIOMOIIIBIO KJIaBHIII 0 - T 47 ~Bs
nepeMeIIeHusl Kypcopa YCTaHOBUTE T- oL
JIaTy W BpeMs JUIsl TMOHMCKA JaHHBIX B - B
npotokosie. JIims mouWcKka HaXMHUTE
kiasuimy «BBOJ/l». Ha  gucmee
OTKpPOETCSI OKHO, TOKa3aHHOE Ha pPHC.
8.5-4a.

EEO] - rmomcE 1o mjare

Puc. 8.5-46. OkHO moncka

TAPAMETEH IIOMCEA: | jamm mo sare.
nava: 10.03.07.
[Ipu BBIOOpe ommmu «BeiBOJ
Eperia: E 5 _'ﬂﬂ JAHHBIX Ha KOMIbIOTEp» (CM. puc. 8.5-
3) u nHaxatum kiaBumm «BBOJ/»
Heopars - 'BEOT] OCYIIECTBIAETCS Mepeadya MpoTOKOa

JAHHBIX Ha KOMITbIOTEp Mo RS-kaHamy.
J{ns HaOnroIeHUsI B pealibHOM BPEMEHU IMpolecca

u3MepeHuss Bbl MokeTe TOoJIb30BaThCsl MPOTPAMMHBIM OOECTICYCHUEM, BXOISIIAM B
KOMIUIEKT MMOCTaBKH *auckera 3.5 .
JIs OYHCTKU IIaMSATH B OKHE
«ITPOTOKOJIMPOBAHUE» (cm.
puc. 8.5-3) BwIOEGpUTE  OIIIHUIO
«O4YUCTUTh TAMATH» MW HAXXMUTE Ha ECE SATIHCH CTEPTH
knaBumy «BBOJl». Ha pauc-muiee
aHajgu3aTopa B TEUEHHE 5 CEKYHI

OTKPOETCS OKHO, MOKa3aHHOE Ha pUC.
8.5-5.

Puc. 8.5-5. OxHO yaaneHus TaHHBIX.

8.6 Menmw «bJIOKHOT»

Jucniei nanabIx —> I'1aBHOe MeHIO T—>  BJIOKHOT

IIpu Bxone B MeHIO «bBIIOKHOT»

E‘HEE?PF’H_H HH Ha nucIee aHaIM3aTopa

EJIOEHOT OTKPBIBACTCS OKHO, IIOKa3aHHOE Ha

BRIy MTh puc. 8.6-1. B s3TtoM okHe Brl Moxere
0T ILE T I s BBIOpATH TPH OIIIIHH.

I[IpocmorE

Puc. 8.6-1. OkHO
«JIEKTPOHHBIM BJIOKHOT»
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[Ipu BrIOOpE oniuKu « BKIIOYNTH/BBIKIIOUNTEY» BKIIOYACTCS WM BBIKIIOYAETCS
ANEKTPOHHBIN OnokHOT. [Ipm 3TOM B pexkuMe HU3MEpeHUs B BEpPXHEH CTpoke
MOSIBJISICTCS] WIIM MCUYE3aeT «UKOHKa» O0JIOKHOTA (cM. puc. 8.1).

[Ipu BeIOOpE omiuu «OYUCTUTH» MPOUCXOAUT yJaJICHUE JaHHBIX U3 OJ0Ka

SHEPrOHE3aBUCUMON MaMATH, TpeaHa3-
HayegHoro g 100 3ammcer B
aNeKTpoHHOM OjokHoTe. Ha mucriiee

aHanM3aTopa Ha S5 CEKyHJ OTKpOeTCs ECE SATIHCH CTEDPTH
OKHO, TMIOKa3aHHOE Ha puc. 8.6-2.

Puc. 8.6-2. OxkuHo «OuyHcTKa
OJIOKHOTA.

[Ipu BbIGOpe omuuu «IIpocmoTp»

Sarmcs No 0k (cM. puc. 8.6-1) OTKphIBaeTCsS OKHO,
- - . 8.6-3. C nmoMoIpo
ama- 2010 .02 TOKa3aHHOE HA PHC
"'T':‘E"I"i' U1t e knasum  «BJIEBO»  «BITPABO» B
Bpernar 10:5E:4b MOYKETE TIPOJIMCTHIBATE JIaHHEIE,
0Z: 245 ob% 3aIIMCAHHBIE B DIIEKTPOHHBIN GIOKHOT.
T: e l'C

Puc. 8.6-3. OkHO «3anuck B OJIOKHOTY

9. KAJIMBPOBKA AHAJIM3ATOPA.
9.1. B ananu3aTope peajn30BaHbI CleAYyOIIHEe BUAbI KAJIUOPOBOK:
o KamOpoBka 1o HyJI€BOH TOUKE;
e Arromaruueckas kaiubdposka mo [1I'C;
e CrnenuanbHas KaauOpoBKa IMPU MOMOLIM yCTporcTBa s KanubopoBku YK-01
(puc. 9.4).
OO6mue moJoKeHHsI MO0 KaJuOpOBKE aHajau3aTtopa npuBeAeHsl B m.a. 5.1 - 5.2.
HACTOSIILIETO PYKOBOJICTBA.
9.2. IIpouenypa KaauOpPOBKH HYJIEBOIl TOYKH aHAJIM3aTOPA.
B kauectBe craHmapTHOro oOpasna C HYJEBBIM COJEPKAHUEM BOJOPOAA MOYKHO
UCII0JIB30BaTh BO3YX.
Ecin xanuOpoBka OyJIeT NpOBOAUTBCS B H3MEPUTENbHOM Kamepe, Bam
HEOO0XOMMO IIPOJYTh €€ NeCATUKPATHBIM 00BEMOM BO3TyXa.
*+TIAEHOE MEHII** st IIPOBEICHHUS KaJIMOpOBKHU
aHanM3aTopa IO HYJIEBOM  TOUYKE
HaxMmuTre kinaBumy «Beoa». Ha

FEammbpoen

Vo HoERT JUCIIIee aHaIM3aTopa MOSBUTCSA OKHO,
JHarHoCTHES **[JJABHOE MEHIO**, nokazaxHoe
[poroRoIHMPOERHME Ha puc. 9.2-1. C nmomomp0 KIaBUIl
EnopHOoT nepeMeIleHns  Kypcopa  BbIOepuTe

omiuio  «KanubpoBku» U HaxMuUTe

Puc. 9.2-1. I'maBHOE MEHIO
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«BBOl». Ha nucruiee anamm3atopa mnosiBUutcs okHO, **KAJIMBPOBKA**,
MOKa3aHHOE Ha puc. 9.2-2

C nmomoIIpI0 KJIaBHUII MEPEMEICHHS Kypcopa BbioepuTe oniuio « HyneBoi Toukn» u
Haxmute knasumy «BBOJl». Ha gucmiee aHanu3atopa TOSIBUTCA — OKHO
«KAJIMBPOBKA HVYJIS», noka3zanHoe Ha puc. 9.2-3.

TTEATNMEPOEEA™* Puc. 9.2-2. Oxno «KAJIMBPOBKA»
PHyIeEOH TOW R
LEToRanHbpoERAa
Crierr. manubpoema

ITocne ycranoBku AC B cpeny ¢
HYJIEBBIM COJIEp)KaHUEM BOJOpPOJA
Ha)KMHUTE «BBony. Ha UCILIEE
aHaAJIM3aTOPa MOSBUTCS OKHO COOOIICHUH,
nokazaHHoe Ha puc. 9.2-4. B HuxHe#
YaCTM OKHAa BBIBOAMTCS TEKYIEE 3HAYEHUE H3MEpPSAEMOM  BEJIWYMHBI B
npeaBapuTenbHo BbIOpaHHOW Bamu eaunune wmsmepenus. Ilocne crabunuzanmu
noka3zaHui Haxmute kinaBuiry « BBO/I».

FATHEREYE HYVIII Puc. 9.2-3 Oxno «KAJIMBPOBKA
HYJLAy

IlomMecTHTe ceHCOp HA BO3AVX
H HAEMETe BBO/]

[Mocme crabMIHMIaTrM
TIOKAZAHMM HAaMMIMTE
'EEOT

.07 o6%

Puc. 9.2-4 OkHOo co0o0eHnit

BHUMAHMUME ! Ecnu Bam ananmzatop paboTaer B peXHME BBICOKOTOYHBIX HM3MEpPEHHN
KOHIIGHTpPAIlMi BOJOPOJa B MHKPOTPAaMMOBOW 00JacTH, MBI PEKOMEHIyeM THIATEIHHO MPOBOIAHUTH
KaJTMOpOBKY HYJIEBOH TOUKH.

Jlnst TouHOM KaMOPOBKHM HYJIEBON TOYKHM aMIIEPOMETPUICCKHUIN CEHCOP JOJIKEH ObITh
MOJKJIIOYEH K aHalU3aTopy He MeHee 12 4dacoB. Eciin ammepomMeTpuyuecKkuil CeHCop
nepes] MPOBEICHHEM KaTUOPOBKM HE OTKIIIOYAJICS OT aHAIM3aTopa W HaXOJWJICA Ha
BO3/yX€ WJIM B CPEJEC C HU3KHUM COJIEP’)KAHUEM BOJIOPO/a, TO MOKA3aHUS aHAIM3aTopa
JNOJDKHBI CHU3UTBHCA 10 3HaueHud 0 - 5 MKF/,Z[M3 MeHee yeM 3a 15 muH. Eciom
MOKa3aHUs aHajiu3aTopa MPEBBIMIAIOT 5 MKI/JI, HeoOoXxoauMo moaoxaaTek eme 20-30
MUH., a 3aTeM T0CJIe CTaOUIM3aIiy MoOKa3aHui HaxkaTh kKiaBuiry «BBO/».
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BHUMAHHUE ! Ecnu Bam HeoOXoauMO NPOBOAUTH HW3MEPEHHs CIIEIOBBIX KOHIICHTPAIHI
BOZOpPOJa B JKHJIKHX WJIM Ta3000pa3HBIX cpeJaXx C BBICOKOH TOYHOCTBIO, PEKOMEHIyeTcs
TIIATETFHO MPOBOJUTH KAIMMOPOBKY HyJNeBOW Toukd. [l 3TOro HeoOXoaumMo yOemauThCs B
CTAaOWJIBHOCTHU TMMOKAa3aHUW aHalM3aTopa B T€UEHUE, Mo KpaitHel mepe, 15 munyT (cm. puc. 9.2-4).
Ecmu nepen xanmubOpoBkoi HyneBoit Toukn ACpH, Haxomwics B cpelie ¢ BBICOKUM COJIEPKaHHEM
BOZIOPOJIa U3MEPUTENBHYIO KaMepy ClieqyeT Oosee TIIAaTeIbHO MPOIyTh aTMOC(EPHBIM BO3TYXOM.,
a BpeMs JOCTHKCHHS CTAOWJIBHBIX MOKAa3aHWH aHaIu3aTopa YBEIWYWUTh 10 1 daca. YOeauBIIMCH
YTO TMOKa3aHWs aHaJu3aTopa JOCTUIJIM HU3KOW M CTAaOMJILHOW BO BPEMEHH BEIMYMHBI, HAKMHUTE
knaBuiry «BBO/».

Cronp anuTenbHas MpoleAypa KaIUOPOBKH HYJIEBOM TOUKH SBISETCS HEOOXOAMMBIM
YCIIOBUEM ISl OCBOOOKICHHSI TTOBEPXHOCTH W3MEPHUTEIILHOTO JJIEKTPOAa OT aacopOMpOBaAHHOTO
BOAOpPOJA.

Ha gucnee ananusatopa B TE4YEHHE
3-5 cek. BBICBEUMBAETCS COOOIEHUE
«KanubpoBka HYJIEBOU TOYKH
YCIEIIHO  3aBepUIEHa», a 3aTeM
aHaJIM3aTOpP TMEPEXOJUT B PEXKUM
VU3MEpEeHUN 151 Ha JUACILIEE
0TOOpaxkaeTcsd OKHO, IOKa3aHHOE Ha
puc. 9.2-5

Hf=EE  22.0C

204

10:07% =0 1002

Puc. 9.2-5. OkHO pe3yJbTaTOB U3MEPEHUMN

[leproAMYHOCTh TPOBEJCHHS KaTUOPOBKM HYJIEBOW TOYKH OMPEIENIICTCS
TOYHOCTHIO U TUANIA30HOM KOHIICHTPAIHiA, B KOTOPOM MPOBOAATCS u3Mepenus. Ecin
U3MEPEHUs MIPOBOAATCS B JIMama3oHe BHICOKUX KOHIeHTpalrui (6onee 10 06. % winm
6onee 160 MKr/i1), TO KaaIMOPOBKY HYJIEBOW TOYKH MOXHO MPOBOJUTH TOJIBKO MOCIIE
3ameHbl MeMmOpanHoro konmauka AC. Ecniu m3mepeHuss mpoBonaarcs B 00JacTH
HU3KUX KOHIEHTpaluii Bogopoda (Hampumep meHee 16 mMkr/m uiu meHee 1 06. %),
KaguOpOBKY HYJEBOW TOYKM HY)XHO MPOBOIAUTH TOCIE 3aMEHbl MeMOpaHHOTO
konnayka AC u He pexe | pasa B 3 mecsua. bonbiiod MHTEpBAI BPEMEHH MEKIY
KanuOpoBKkamMu —oOecrieynBaeTcsi YHUKATbHOCTBIO AC ©  TEXHOIOTHEH ero
W3TOTOBJICHHS, ONarogaps KOTOPHIM BEIWYMHA OCTATOYHOTO TOKA CEHCOpa MMEET
NpeeTbHO HU3KYIO BEJTUYHHY.

9.3. IIpouenypa aBTOMATHYECKOM KAJINOPOBKH aHAJIHU3ATOPA.

[Ipn aBTOMaTHYECKOW KaIMOpPOBKE aHaIu3aTopa B KauyeCTBE CTaHAAPTHOTO
oOpasiia ¢ U3BECTHBIM COJIEP>)KAHHEM BOJOPOJA HCIIOJb3YETCs MOBEPOYHAsI ra3oBas
cmecb (III'C) w3 OammoHa WM YKHCTBIM BOJOPOJ, IOJYyYaeMbIi B pPEaKIMH
PACTBOPEHHMSI METAITMYECKOTO IIMHKA B pa30aBIECHHON CEPHOM WIIM COJISTHOM KUCIIOTE.

9.3.1. ABTomMaTu4ecKasi KaJMOPOBKAa aHAJIM3aTOpPa MO BOAOPOAOCOAEPKALUM
rc.

IIpn kammbpoBke mo III'C ACpH, moxeT ocTtaBaTbCi B H3MEPHUTEIBHOMN
kamepe. Eciu nepesn aBTOKamMOpOBKOM MPOBOAMINCH U3MEPEHHUS B KUJKHUX CPelax,
TO M3 WU3MEPHUTEIBHON KaMmepbl HEOOXOIHMMO CIHUTh OCTaBIIYIOCS KUIAKOCTb. Jlis
sroro MK pocrator W3 KpoHIITe#Ha, moBopaunBatoT Ha 180 °. Tlpm momorim
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noOyautens pacxoaa MK npoaysaroT atmocdepHbiM Bo3ayxoM (cm. 1. 9.2.), mocie
4Yero M3MEpPUTEIbHYI0 KaMepy OISATh YCTaHaBIMBAIOT B KpoHIuTelH. [locne nmpoayBku
Ha YyBCTBUTENbHOUN moBepxHOocTH AC HE AOJKHO OCTaBaThCs Kareiab Bojbl. baimon
C TOBEPOYHOHN Ta30BOIl CMEChIO, Uepe3 TUAPO3aTBOP, MOACOCIUHSIOT K BXOIHOU
TpyOke u3MepuTesbHOW Kamepbl. C TOMOIIBI0O BEHTHJISI TOHKOW PEryJIHMpOBKH Ha
peaykrope OamioHa yctaHaBiauBaroT pacxoj [II'C paBHBII HECKOJIBKUM Iy3bIpbKam
[IT"C B cexyHy (HaOyr0€HHE BEAYT IO THAPO3ATBOPY).

JUis  mpoBeieHHMs aBTOMAaTUYECKOM KaJdMOpOBKHM aHAjJU3aTopa HAXMUTE
kinapuiny «BBom». Ha naucnnee ananmsaropa mnosiButcs okHo, **['JTABHOE
MEHIO**, nokazannoe Ha puc. 9.2-1. C nmoMonipio KiIaBUIll epeMenieHus Kypcopa
BeiOeputTe ommuio «KAJIMBPOBKW» wu wHaxmute «BBOM». Ha aucruee
aHanuzaropa nosButca okHo, **KAJIMBPOBKA**, moka3zannoe Ha puc. 9.2-2. C
MIOMOIIBIO KJIABUII nepeMeIeHus Kypcopa BbIOCpUTE OTILINIO
«ABTOKAJIMBPOBKA» u naxmure knasuiy «BBO/l». Ha nucniee ananuzaropa
nosiButcst okHo « ABTOKAJIMBPOBKA», nokazanHoe Ha puc. 9.3-1.

AERTOFATIHEROEEL Y6enutecb, uyTto BBl NpaBWIBHO
OpoJeNiajJd BCE BBIIIE H3JIOKEHHbIC
YCTaHOBHTE CEHCOP omepanMM M HAOKMHWTE  KJIABUIIY
B KAJIHOPOROYHYHO «BBO/I».
CMECh
H Ha:kMHTEe 'BBOT

Puc. 9.3-1 Oxuo coooOuiennii cKABTOKAJIMBPOBKA)»

Ha nucriiee ananmm3atopa TOSIBUTCS OKHO BBOJIa JAHHBIX OapOMETpUUYECKOTO
JIaBJICHUS, IOKa3aHHOE Ha puc. 9.3.-2.

VoS HORMTS SHAYSHIS C mnoMmoIbl0 KJIaBUII TEPEMEIICHUS

P PoOMeTEHY RO Kypcopa u knasumu «BBO/l» BBegute

ITaET2HMMA M HA¥HMIMTE TCKYIICC 3HAYCHHC 6apOMeTpI/IlleCKOFO
'BEED ,B; ' JIaBJICHHS Ha JaTy KaTuOPOBKHU.

F60.0 e

Puc. 9.3-2 OxHo BBOJIa 6apOMETPUUECKOTO JIaBJICHHUS.
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Ha nucmiee aHanmn3atopa OTKPBIBAETCS OKHO ISl BBOJA 3HAYCHUSI KOHLIEHTPAalLUU
Bojiopoaa B I1I'C, mokazanHoe Ha puc. 9.3.-3.

C nmnoMmombl0 KJIaBHUII TMEPEMEIICHUS
Kypcopa u kimaBumm «BBOJl» BBeaute
3HAQYCHUE KOHIIGHTpPAIIMK BOJIOpPOJia B

YCTaHOBUTE BHAYCHMES
KOHICHTpAINII B

KaJ'II/I6p?BO'-IHOI/I IITC B 06. %.
Ta20BOM CMECH.
5 4 0 o Puc. 9.3-3. OxHO 119 BBOA 3HAYCHUSA
; 00. Yo KOHIIeHTpanuu Bojgopoxa B I11'C.

Ilpumeyanue. ABTOKaTMOPOBKY HYXHO TpoBoauTh 1Mo [II'C HachIIeHHONW mapaM# BOJIBI.
Jns storo III'C mpomyckaroT yepe3 yBIAXHUTENb K BBIXOAY KOTOPOIO MOJKIIIOYAIOT BXOJHYIO
TpyOKYy M3MEpHUTEIbHON KaMmephl. Tak Kak KOHIEHTpalMs BOAOPOAA B ra30BOH CMECH 3aBHCHUT OT
JABJICHUS HACBIIICHHBIX BOJSHBIX [1apOB, AaHAJIMW3AaTOP BBIYUCIUT HMCTUHHOE 3HAYECHHE
KoHIeHTpanuu 1o dopmyne A = X*(B-pH,0)/B. [losTomy mocie ABOMHOTO HAaXKaTHUS KIABUIIH
«BBom» Ha mucmuiee aHanIM3aTOpa OTOOpa)KaeTCsl UCTHHHOE 3HAYeHHE KOHIICHTPAIMH BOAOPOAa B
III'C, naceimenHoil mapamu Boasl. Ecnu aBTOKanmmOpoBka mpoBoautcsi mo «cyxoi» III'C, To ¢
KJIaBUATypbl HEOOXOIMMO BBECTH PAaCUETHOE 3HAUYEHHE KOHIIEHTPAIMKM BOAOPOJa BHIYMCIEHHOE IO
dbopmye A = X*B/(B-pH,0),
rae: A — pacueTHOE 3HAU€HHE KOHILIEHTpAllMU BOJOPOAA, BBOAUMOE C KJIABUATYPHI;
X — npouentHoe conepxkanue H, B I1I'C (macnopt Ha I1I'C);
B — OapomMeTrpuueckoe 1aBiieHUE, MM. PT. CT.
pH>O — naBneHne HaCHIIIEHHBIX BOASHBIX APOB IIPU TEMIIEPATYPE U3MEPEHHUS.

Ilocne BBoma 3HaueHMs KOHUEHTpaunu H, Ha puciuiell aHanu3aropa
BBIBOJIUTCSI OKHO COOOILIEHUH, aHAaJIOTUYHOE MOKa3aHHOMY Ha puc. 9.2-4. B HuxHel
4acTM OKHA BBIBOJMUTCS TEKyllee 3HA4YCHHE U3MepsAeMOM KOHUeHTpauuu Ho,
paccunTaHHOE 10 MPOIUION KalnOpoBouHOH Xxapakrtepuctuke. [locne crabunuzanuu
noka3zanuii Haxmute knasuiny «BBO». Ha nucmiee ananuzaropa B TeueHue 3-5 ¢
BBICBETUTCS COOOIIEHNE «ABTOKaIMOpOBKa YycremHo 3aBepuieHa». [Ipu sTom
aHAJIM3aTOP PACCUYMTAET HOBYIO KAJIMOPOBOYHYIO XapaKTEPUCTUKY M TMEpeiaer B
pexuM nu3Mepennii. Ha nucnuiee ananmzaropa mosiBUTCS OKHO, aHAJIOTMYHOE puc. 9.2-
5.

Nuremnekryanpuble  anroputMbl  ABII-12  no3Bonsiror Bam  mpoBoauTh
aBTOKaJMOPOBKY B JI000I BBHIOpAaHHOW €NIMHUIIE M3MEPEHUs, a MpPU H3MEPEHUSIX
NepexXoAuTh B Apyrue eauHuubl usmepenus. [Ipu stom He TpeOyeTcss MpOBOAMTH
aBTOKaJIMOpPOBKY CHOBa. AHAIM3aTOp CaMOCTOSTEIBHO OMNPEAEIUT HEOOXOIAUMOCTh
BHECEHUSI TE€X WM HHBIX TEPMOKOMIICHCALIMM, BBIMOJIHUT BCE HEOOXOIUMBIE
IIEPECYETHI, CBA3AHHBIE C U3MEHEHUEM KaK M3MEpPSAEMON BEIWYUHBI, TaK U €IUHULIBI
U3MEPEHUSL.

[lepnoiMyHOCTh MPOBENEHUS ABTOKAIUOPOBKU OMPENESETCS TOYHOCTBIO, C
kotopoi Brl xoture mnpoBoauTe u3zMepenus. I[lpm 3ToM BBl Takke AOJKHBI
YUYUTBIBaTh, YTO YyBCTBUTEIBLHOCTh AC MOXET U3MEHATHCS BO BpeMEHU. braromaps
BBIOOPY OINTHUMAJBHBIX YCJIOBHA pabOTbl M BHYTpeHHUX mapameTrpoB AC oHH
00€ecreynBalOT CTa0MIBHOCTh TIOKA3aHUM MpPU MOCTOSIHHOM OapoOMETpHUYECKOM
JIaBJICHUH, TEMIIEPATYPE M KOHLECHTpAUMU BOAOpoaa He Xyxe 3-5 % B TeueHne 3-X
Henens. Ecim Bac ynoBieTBopsieT 3Ta TOYHOCTh, BBl MOXKETE NIPOBOJWUTH ABTO

Hayuno-npouszeoocmeennasn pupma “ BHOAHA/TUTHYECKHUE CUCTEMbBI H CEHCOPAI”
AHAJIU3ATOP BO/JOPO/IA ABII-12




53
KanuOpoBky He pexe 1 paza B 20 aneit. Eciam uaMepenusi mpoBojsarcs B 001acTu
MaJbIX KOHIIEHTpAlMi BOJOPOJA, STOT MHTEPBAI MOXKET ObITh yBenudeH g0 1 —1.5
MECSILIEB.
9.3.2. ABTOMaTHYeCKAasi KATMOPOBKA MO YUCTOMY BOJAOPO.Y.

Jlommyckaercst KaauOpoBKa MO 4YHUCTOMY Bojopoxay. s 3TOro BO3BMUTE
npoOUpKy MW 3akpenure ee B ImraruBe. [IpoOupka 3amoiHAETCS aKKyMYJSITOPHOM
cepHoii Kuciotoid. B Hee OpocaroTcsi Tpu HM3MENbUYCHHBIE TpaHyibl IuHKa (800 —
1000 mr). ITocme 3TOoro mpoOUpKy HEOOXOAUMO MMOJICOSTUHUTD Yepe3 TEPEXOTHUK, K
BXOJIHOM TpyOKe H3MEpUTENbHON Kamepbl (MpOoOMpKa M TEPEXOJAHHK BXOIST B
KOMIUJIEKT TOCTaBKH). BpIXoaHy0 TpyOKy pEKOMEHAyeTCs MOAKIIOYUTh K
THIPO3aTBOPY WIM TOTPY3UTh B CTakaH ¢ BOjou. [Ipu 3ToM Oonbias 4acTh IUHKA
JIOJDKHA PacTBOPUThCS B cepHOMl kuciore. Ilocine crabunmzanuy ToOKa3aHUN
MIPOBEINUTE ABTOKATIMOPOBKY COIIACHO TI. 9.3.

[Mpumeuanue. [Ipu npoBeeHNN aBTOKAITMOPOBKH MO YHCTOMY BOAOPOIY B OKHE Uil BBOAA
3HAUEHUs KOHIICHTparuu Bojgopoaa (cM. puc. 9.3-3 HEOOXOAWMMO YCTAHOBUTH 3HAYCHHE
koHeHTpanuu paBHoe 100 00. %. Tak kak KOHIICHTpamus BOJOPOJIa B KATHMOPOBOYHOM TIase
3aBUCHUT OT JIaBJICHUS] HACBIIIEHHBIX BOJSHBIX MapOB, aHAU3aTOP BBIYUCIUT MUCTUHHOE 3HAYCHHE
KOHIIeHTpauu 1mo gopmyne A = X*(B-pH20)/B. [TosToMy mocie ABOWHOTO Ha)KaTUsSl KIABHIIN
«BBom» Ha mucIuiee aHaIM3aTOpa OTOOpaKACTCS UCTHHHOE 3HAYCHUE KOHICHTPAIMU BOAOPOJA C
Y4ETOM JIaBJICHUS] HACHIIIICHHBIX BOASHBIX M1apOB.

9.4. Ilpouenypa cneunajbHOH KAJIUOPOBKH aHAJIM3AaTOPA.

[Ipu cnenmanpHOM KaTMOPOBKE aHAIM3aTOpa B Ka4ecTBE 00pa3iia ¢ M3BECTHBIM
COJIEp’)KaHUEM BOJIOPOJA HCIOJB3YIOT BOJOPOJOCOAEPKAIIYI0 Ta30BYH0 CMECH,
MOJIy4Ya€MYI0 C IMOMOUIbIO YCTAHOBKHU ISl MPUTOTOBJIEHUSI MOBEPOUYHBIX T'a30BbIX
cMeceit (cM. puc. 9.4).

AC pocraioT W3 W3MEPUTENTHHON KaMepbl U C MOMOIIBI0 (UIBTPOBAIBLHON
OyMaru wWid MapJeBOr0 TaMIIOHA YyAANsSIOT OCTAaBIIMECS Kalld BOJBI  C
yyBcTBUTENbHOU moBepxHOoCcTH AC. KamubOpoBky ananmzaropa mpoBoasaT mo [1I'C,
MoJIy4aeMoil B pe3yJbTaTe CMEIMMBaHUS (UKCUPOBAHHOTO OOBEMa BO3IyXa C
3aJIaHHBIM KOJIMYECTBOM Ta3000pa3HOTO BOJOPOJA, BBIJACISIEMOT0 B XHMHYECKOU
pEeaKIMK PACTBOPEHUS METANTMYECKOTO IMHKA B pa30aBIIEHHON CEPHON KUCIIOTE

/n +stO4 = ZHSO4 + H2 (2)

Jlns monyuenus: moBepouyHoit razoBoi cmecu (I11'C) ¢ copepkanruem Bojopoja
oT 3.5 10 7 00. % mpUroTOBHTE HABECKY METAJIMYECKOro MuHKa Maccou ot 100 mo
200 mr. [ns 6onee OBICTPOTO MPOTEKAHUS PEAKIIUU PEKOMEHYEeTCS] HABECKY ITMHKA
U3MENbUYUTh. B3BelnBaHue NpOrU3BOAUTh HA aHATUTUYECKUX BECAX C LIEHOW JIeJICHUS
HEe MeHee 1 Mr.

CrnemnanbHyio KanuOpoBky aHanmmzatopa mo [II'C mpoBomdar clemyronmm
obOpazom. CobuparoT ycranoBky st npurorosieHus: [II'C B cooTBeTcTBUU C pHC.
9.4. Cocyn 3 ycraHaBIMBAIOT B HEMOCPEACTBEHHOW OJIM30CTH OT aHalu3aTropa.
AMITIEpOMETPUUYECKHI CEHCOp 5 yCTaHABIMBAIOT B COCYH 3, TEPMETUYHO (PUKCUPYS
€ro C NOMOIIbI Tallku 4 W pPe3uHOBOro KoJiblia. ['MApo3aTBOp 3aKpBIBAIOT C
MTOMOIIIBIO0 MPOOKH 2, MPEeABAPUTEIBHO 3aIOJHUB €ro BojJOW. PeakTop 7 3amoiHSIOT
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AKKyMYJISITODHOM CEpHOW KHUCJIOTOW. M3MenbueHHYI0 M B3BEIIEHHYIO HABECKY

5
4
2 /

NN

AHanuszaTtop Bogopoga ABI1.
BeHTUnb.

Cocyp, ana npurotoBnedna rnrc. -
Maiika.

. AMnepomMeTpUUECKHWIA CEHCOP.
BxogHas Tpybka.

PeakTop.

509% akkymynaTopHana KMcnoTa.
. Trc.

10. TmaposaTteOp.

0w~ oUW =

Puc. 9.4. Cxema ycTaHOBKW gnda kanudposku no MNIC.

METaJUIMYECKOr0 [IMHKA OpOCarOT B peakTop 7 U OBICTPO COEAUHSIOT €ro CO BXOIHOM
TpyOkoii 6 emkoctu 3. Ilocie 3aBepuieHust peakiuu (MpeKpalieHue Imporecca
oOpazoBaHus MMy3bIpbkoB H, B peakTope 7) BEeHTWIb 2 OTKPHIBAIOT U CTPABIMBAIOT
n30BITOK JIaBJICHUS B cocyjie 3 uepes3 ruapo3aTBoplo.
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Jliist MPOBECHUSA cIienrajabLHON
CIIELL. KAJINBPOBKA KaTUOPOBKM  aHAJIM3aTopa  HCIOJIb3YS
BReIHTe MACCY KanmuOpaTop HaXMuTe KiIaBuily «BBomy.

Ha nucnnee ananm3atopa MOSIBUTCA OKHO,
**['JIABHOE MEHIO**, noka3annoe Ha
puc. 9.2-1. C nomoupl  KIABHUII

HABCCKH IHHEKA.

250.0 vrp. nepeMenieHnuss Kypcopa BBIOEPUTE OIIIUIO
«KanubpoBka» u Haxkmute «BBom» (cm.

Puc. 9.4-1 OKHO MHCTPYKLMU puc. 9.2.2). 3areM BbIOEPUTE OIILMIO
«CITEIL. KAJIMBPOBKA» «Crer. KaJIMOpPOBKaY u HaXXMHUTE

«BBO/l». Ha aucnnee aHamuzaropa
nosiButcs okHo **CIIELl. KAJIMBPOBKA**, noka3zannoe Ha puc. 9.4-1.
C nomompbl0 KJIAaBUII MMEPEMEIICHHUS Kypcopa BBEIMTE MAacCy HABECKH LUHKA H
Haxxmute kiapuiny «BBO/». Ha gucrniiee ananu3aropa MossBUTCS OKHO COOOIICHUH,
aHasiorudyHoe puc. 9.2-4. B HkHel 4acTH 3TOTO OKHA OyIET BBIBOJUTHCSA 3HAUCHUE
u3MepsieMol BenurHbl. [locie 3aBepiieHns peakiui paCTBOPEHUS HIUHKA OTKPYTUTE
BeHTWb 2 (cM. puc. 9.4) u «cobpocwrTe» uzdbITounoe nasienue [II'C B ycTpoiictBe
st kanuoposke YK-01. Jloxautech koraa my3sipbku [II'C mpekparatT BBIXOAWUTH
gyepe3 ruapos3aTBop. [locne crabmnmmzanun nokazaHuil HaxMuTe KiaBuiry «BBO/».
Ha nucnnee ananuszatopa B TedeHHe 3-5 CEK. BBICBETUTCS COOOIICHHE
«KAJIMBPOBKA VCIIEIIHO 3ABEPIIEHA». B TedyeHue »5TOro BpeMEHHU
aHaJIU3aTop INPOM3BENET pacyeT KOHLeHTpaiuu Bojopoga B III'C, wu3zMeHuT
napaMmeTpbl KanuOpOBKU U MEpPENIeT B pekuM u3Mepenus. Ha nucriee ananmzaropa
OTKPOETCSI OKHO, aHAJIOTUYHOE OKHY, TOKa3aHHOMY Ha puc. 9.2-5.

NuTennexryanbHble aITOPUTMBI, peann3oBanHbie B ABII-12 mo3Bossaior Bam
IIPOBOJUTH CIEIUATBHYIO KaJTUOPOBKY B JII000I BBIOpAHHOUN €IMHUIIE U3MEPEHHUS, a
3aTeM MpU U3MEPEHUSIX MEPEXOJIUTh B JIOOYIO IPYryro eAuHuIly uzmepeHus. Ilpu
TOM He TpeOyeTcs elle pa3 MPOBOJUTh KATHMOPOBKY. AHAIU3aTOP CAMOCTOSITEIHHO
OMpEeEIUT HEOOXOIMMOCTh BHECEHHSI T€X UM MHBIX TEPMOKOMITCHCALIUNA, BHITTOJIHUT
BCE HEOOXOIMMBIE TIE€pPEeCUYEThl, CBSI3aHHbIE C HM3MEHEHHEM KakK H3MepsIeMOi
BEJINYMHBI, TaK U €IUHUIIBI U3MEPEHUS.

[lepnoiMyHOCTH TPOBENECHUS KAJTUOPOBKH OINpPEIENSIeTCs] TOYHOCTBIO, C
kotopol Bwl xorure mnpoBoauTh u3zMepenus. I[lpu 3ToM BBl Takke AOKHBI
YUYUTBIBaTh, YTO UyBCTBUTEIBLHOCTh AC MOXKET U3MEHATHCS BO BpeMeHU. braromaps
BBIOOPY ONTHUMAJBHBIX YCJIOBHM paboThl M BHYTpeHHHX mapameTrpoB AC oHH
00€ecreynBalOT CTa0WIBHOCTh TIOKA3aHUM MPH TMOCTOSIHHOM OapOMETpHUYEeCKOM
JNABJICHUM W KOHIIEHTpauuu Boaopoaa He xyxe 3 -5 % B TeueHwe 3-X HENEIb.
ITosTomy, ecin Bac ynoBiIeTBOpsSET 3Ta MOTIPEMIHOCTh HU3MEpeHuil, Bl Moxere
IPOBOJUTH KaIMOpOBKY He pexe 1 pa3za B 20 nueii. Ecinu usmepeHus: mpoBoOJsTCS B
00JJaCTH MHUKPO T'PaMMOBBIX KOHIICHTpPALUA BOJOPOAA ATOT MHTEPBAT MOXKET OBIThH
yBesnuueH A0 1 — 1.5 mecsiies.
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10. IOPAIOK PABOTBI.

Bxarounte ananuzarop ¢ nomoinbto kiaBumu 3 (cm puc. 4.1). Ilocne
3aBEpIICHUs TMpollecca CaMOAMArHOCTUKUA AaHAJIW3aTOp TMEPEXOJUT B  PEXKUM
u3MmepeHuit. [IpousBenure HACTPOUKY M KaTUOPOBKY aHAIM3aTOPA COTJACHO ILIL. §, 9
HACTOSIIETO PYKOBOJCTBA. AHAIM3aTOp TOTOB K padoTe.

Bam ananuzatop SBIsSieTCS YHUBEPCAIBbHBIM CPEACTBOM HM3MEPEHHS, C
MOMOIIBI0O KOTOpOro Bbl MokeTe pemarh pazHooOpa3HbIE 3ajlayd aHATUTUYECKOTO
KOHTPOJISI BOJIOPOJIa B Pa3HBIX OOJIACTSAX HAPOJHOTO XO03sKcTBa. BhiOpanHblii Bamu
BAPUAHT UCIIOJIHEHUWE aHAJIM3aTOpa B HAWIYYIIedl CTENEHH COOTBETCTBYET
KOHKPETHOMY HAa3HAYEHHUIO U 00JIACTH €ro MPUMEHEHHS, OMMMCAaHHBIM B TL.II1. 2, 3. s
pElICHHs] APYTUX MPUKIATHBIX 3a7ad Bbl MOXETe JOMOJHHUTENFHO TPHOOPECTH
COOTBETCTBYIOIIUE aMIIEPOMETPUUECKHE CEHCOPhI W HEOOXOIAMMBIE aKCECCYyaphl.
Kaxnaplii W3 CEHCOpOB, YKa3aHHbIX B 1. 3, aBTOMATHYECKU CTBIKYETCA C
n3mMeputTenbHbiM - ycrpoiictBoM  ABII-12  nmo uyBcTBUTEnbHOCTH. B ciyuae
npuoOpereHuss Bamu HoBoro cencopa Bam HeoOxomuMo OyaeT mTpOBECTH
KaJIMOpPOBKY BCTPOCHHOT'O B CEHCOP JAaTYMKA TeMIlepaTypbl. MeToauka KaauOpOBKH
JaTYMKA TEMIIEpaTyphl HAXOAUTCS B CIy>keOHOM MeHIo aHanuzaropa. [ludp nocryna
K 9TOM oniuu MeHio Bam Oyniet cooO1eH npu HeoOX0IMMOCTH.

B Tex ciydasx, korna BeIOpaHHBIM Bamu BapuaHT MCIOTHEHUS aHAIU3aTopa,
KOHCTPYKTHUBHOE PEILICHHE CEHCOpPa U BXOISAIIMX B KOMIUIEKT MOCTABKH aKCECCyapoB
MO3BOJIAIOT NPUMEHUTh AHAIM3ATOP Il PEIICHUS HOBOM NPUKIAJHOM 3aJayu,
HEO0OXOIMMOCTh TPHUOOPETEHHs] HOBOTO CceHcopa oTmagaeT. B stom ciiyyae Bam
HEO0OXOMMO TPABUJILHO HACTPOUTHh AHAJIU3ATOP Ha PEIICHHWE HOBOW MPUKIIATHOM
3a/1a4uH.

B sTOM pasznene npuBOASATCS CBEACHHS O MOPSAKE pabOThl C aHAIM3ATOPOM
IPU PEIICHUM KOHKPETHBIX 3aJa4 aHAJIUTHYECKOrO0 KOHTPOJS BOAOPOAA, a TaKXKE
JAIOTCS] PEKOMEHIalMY 10 MPUKIaJHbIM IPUMEHEHUAM aHanu3artopa ABII-12.

10.1. Onpenenenune pH,, cH, B 1a60paTOpHBIX YCJI0BUSIX.

Hns  onpenenenuss pH, u cH, B kuukux ra3oo0pasHbIX cpeaax B
71a00paTOPHBIX YCIOBUAX MOXKHO McTonb30BaTh ABII-12J1 B kommiekTe ¢ ACpH2-01
u u3mepurenbHoit kamepoir UK. [l nposeaenust usmepenuii pH, u cH, npu mansix
o0beMax WIM MPU MalbIX CKOPOCTSAX TMOTOKA Tra3oB U KUAKOCTEH HCHOIB3YIOT
U3MEpUTENIbHYI0 Kamepy g mukpoananuza UKMA. Tlepen ycranoBkoit ACpH,-01
B UKMA y0enuTech B HAJIMYUHU PE3MHOBOTO Kojmnadka 4 (cM. puc. 4.4) Ha TOpLEBOM
noBepxHocTH ceHcopa. YcraHoBute AC B MK u 3adukcupyiite ero ¢ moMouibo
raiiku 3. AHanmsupyemyto xkuakocte B MKMA moparoT uepe3 BXOAHOM miTyuep S.
Ilpu anammze xuakocrert MKMA ycTaHaBIMBaIOT TOPU3OHTAIBHO TakK, YTOOBI
BBIXOJHOU mITyLep 6 Obl1 pacnonoxeH BBepxy. B atom ciyyae UK 3anonnsiercs 6e3
My3bIPBKOB  BO3AyXa. [lpum aHanmu3e ra30B BBIXOJHYH TPYOKY COCIMHSIIOT C
TUAPO3aTBOPOM 4TOOBI M30€KaTh BO3MOXKHOTO IMorajaanus Bo3ayxa B MK uepes
BBIXOJHOU mITyuep. i nojayn aHaaIu3upyeMon npoObl T0MyCKAeTCsl UCIOIb30BaTh
NEePUCTATHLTUYECKUN HACOC WJIM MUHHUKOMIIPECCOP, KOTOPhIE€ MOXKHO YCTaHOBUTH B
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BBIXOJHOW Maructpayiu. Cieayer NOMHHUTh, YTO PacxXo]] raza Wi >KUJIKOCTU 4Yepes
NKMA nomxeHn coctaBisath He 6osiee 20 mii/MuH. B mpotuBHoM cityuee B UK Oyner
co3/71aBaThCs JABJIEHUE 3aMETHO oOTinyaromieecss oT armocdepHoro. KamuOpoky

ACpH,; moxno npoBouTh 1o [1I'C wim unctomy Bojmopoay (cM. 1. 9) He mocraBas
AC u3 UKMA.

10.2. Onpenesienne BOAOPOaA B ra3ax.
Jns pemienuss 3Tod 3amaur ucnosib3yroT ABII-12I" u u3MepuTenbHyI0 Kamepy
UKIIT'.

JIns KOHTPOJISI coAepKaHUsI BOAOPOJAA B BO3AYyXE MPOU3BOAHBIX MOMEIICHUIN
ACpH, ycranasnusatot B UKIII', npenBapuTenbHO OTKPYTUB C HEE BXOJHOW IITYLIEP
(cM. puc. 3.10).

Ecnu ananusupyemblid ra3 HaxXOOWUTCS TMOJ IOBBIIIEHHBIM JABJICHHEM
(oTHOCHTENBHO aTMOChepHOro), To ero mpomyckaroT uyepe3 UKIIT, npensaputenbHO
ycTaHoBUB pacxon 1-10 y/uac ¢ TOMOIIBIO BEHTWJISI TOHKOW pEryJMpPOBKHA Ha
BxoaHOW maructpasm. [Ipm manbix pacxomax Beixognyro Tpyoky MKIIDT crnemyer
COEAUHUTH C TUAPO3aTBOPOM.

s obecrieueHusi U3MEPEHUN BOJOPOJAa B PA3PsHKEHHBIX Ta30BBIX CMECSAX
aHAIM3aTOP MOXKET ObITh YKOMIUIEKTOBAH YCTPOMCTBOM MOJTOTOBKH ra30BOM MPOOBI
VIII'TI-01. C mnomomip0 3TOr0 yCTPONCTBA OCYHIECTBISICTCS BCAChIBAaHUE W
OXJIAXIEHUE aHAJIU3UPYEMOTO rasza c NOCJIE Y FOIINM OTZIEJICHHEM
CKOHJICHCUPDOBAHHOI BJIarM M HAarHeTaHueM B u3MeputenbHyro kamepy ACpH,.
[TpunuunuansHas cxema YIII'TI-01 noka3zana Ha puc. 10.2.

Hayuno-npouszeoocmeennan pupma “ BHOAHA/IUTHYECKHE CUCTEMbBI H CEHCOPABI”
AHAJIU3ATOP BO/JOPOA ABII-12



58

Cuctema nosroToexu npofel

200
280

K nmbopy [
i

160

1. Taao-soEocTHON Bnok.

Z 3MEBEWK.

3. DraHed,

4. Twfa

5. EmMOLTh ANA chops pnard.

Puc. 10.2 IIpunnunuansHas cxema YIIT'TI-01.

10.3 AHAIMTHYECKUIT KOHTPOJIb KOHIEHTPAIUN BOJOPO/Ia B NMOTOKE KUIKOCTEN,
HampuMep B XUMHUKO-TEXHOJOTHYECKUX Ipolleccax MOATOTOBKM Bojabl Ha TOII,
I'POC, ADC.

PacTtBOpeHHBII B BO/I€ BOJAOPO]I BCIEICTBUE €r0 YHUKAIBHOW MPUPOIBI MOKET
pacTBOPSATHCS B METalUlaX Co37aBasi BHICOKOE JaBJICHUE B HUX KPUCTAIIMYECKOM
pelieTke, MPUBOASIIEe K HMX pa3pylieHHI0 (BOJOPOAHOE pacxpymnuuBanue). B
ATOMHOM DHEPIreTUKE AHAIUTUYECKUHA KOHTPOJb PACTBOPEHHOrO  BOIOPOAA
HEoOXoAMM Kak s obOecrnieueHust Oe3omacHoi padoter ADC, Tak W Juid
MpeJOoTBpaAlleHUs]  pa3pylieHus (BCJIEACTBUE BOJOPOJHOTO  PACXPYIUMBAHMS)
TEIUIOTEXHUYECKOr0 000PY/I0BaHUS U TPYOOIIPOBOIOB.

JIisi  aHAJIMTUYECKOTO KOHTPOJII PACTBOPEHHOTO BOAOPOJa B HaWydlled
CTENEHW MOAXOMUT ucnoiHeHne aHanm3atopa ABII-12T. Ananu3aTopbl IOTKHBI
YCTaHaBJIMBATHCA [0 MECTY WM Ha muTe. (s 3Toro Heo0X0aMMO Ha JIMHUM BXOJa
aHaTU3UpyeMoW MpoObl  YCTAHOBUTH  PETYJATOp JAaBieHUS  (JIpocceib) W
XOJIOMUIIbHUK. Perynarop naBieHust 10KEH 00ecleurnBaTh PEryjaIupoBaHue pacxoaa
aHanu3upyeMon npoOsl yepe3 uzmepurenbHyo kamepy (MKIDK) B guanazone ot 2
10 50 n/dyac. XONOOWIBHUK JIOJDKEH OOecHeuMBaTh OXJIaXICHHUE aHAIUM3HPYEMOM
po6sI 10 Temmeparypbl 0 — 50 °C. C 1enpi0 yMEHbIICHHS BPEMEHU TPAHCIIOPTHOI'O
3ama3fpiBaHusl W 3(hPexToB “moacoca Bo3ayxa’ PEKOMEHAYETCS aHalu3aTop
yCTaHaBJIMBATh B HEMOCPEACTBEHHOW OJM30CTH OT MpoOO0OTOOpHON TOukM. [l
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MOJIBOJIa aHAIM3UPyeMON mpoObl K wu3MeputTenbHo kKamepe AC pgomyckaercs
UCIIOJIb30BaTh TPYOKH M3 HepKaBerolled cranu u/wian rudkyro Tpyoky u3 IIBX c
BHYTPEHHUM JMAMETPOM HE MeHee 4 MM M TOJIIMHON CTEHKH HE MeHee | M.
Ucnonb3zoBanne TpyOOK M3 CUIMKOHOBOM pe3uHbl He jgomnyckaerca. Cius
aHAIM3UPYEeMOM MpoObl JOJKEH ObITh CcBOOOAHBIM. /[l 3TOro jmomyckaercs
UCIIOJIb30BaTh TPYOKM C BHYTpPEHHMM auameTrpoM He Menee 4 wmwm. Ilepen
U3MEpPUTETILHON KaMepoil pPEeKOMEHAYeM YCTAaHOBUTh (DHIIBTP TOHKON OYMCTKH,
KOTOpbIN Bl MOkeTe 3aKka3aTh JOMOIHUTENBHO.

st obGecniedeHus] BBICOKOTOYHBIX H3MEPEHMM KOHIICHTpAlMidi BOJOpOJa B
MUKpPOTPaMMOBOM 00JIaCTH, MBI PEKOMEHAYEM TIIATEIbHO MPOBOAUTH KaTUOPOBKY
HYJICBOUM TOUYKH (cM. 11.9.).

[Ipu noaxmrouennn wusmepurenbHor kamepbl (MKIDK) k mpoGoorbopHoit
TOYKE MCTOJIb3YHTE CTaHIaPTHBIE MEPEXOAHUKU, KOTOpble Bl MoXkeTe 3aka3zaTh Impu
MOKyIKEe  aHaluM3atopa WM 1o e-mail (c  HOMEHKIaTypoll  CTaHIapTHBIX
nepexoqHUKoB Bbl MokeTe O3HAKOMUTBHCS Ha HameM caifre). [lpu ycraHoBke
ACpH,-03 wmu ACpH,-04 B wusmeputenpHyr0 Kamepy yOeauTech B HalW4YUU
TePMETU3HUPYIONIETO PE3UHOBOro Koiblia (cMm. puc. 3.9, 3.10). s oGecrnieueHus
HE3aBUCUMOCTH IIOKa3aHUM OT CKOPOCTH IIOTOKAa YCTaHOBUTE B TpyOKe
npoOOOTOOpHHMKA pacxoj BoJbl paBHBIM 2-50 5/dyac. TpyOKy, COEIMHEHHYIO C
BBIXO/JIHBIM LITYIIEPOM U3MEPUTEIHLHON KaMephl MOJIOKHUTE B CIIMBHOM JIOTOK.

10.4. AHATUTHYECKUIT KOHTPOJIb BOJA0OPOAA B dKMAKOCTAX HA IIyOMHe.

JIns pemieHuss 3TOM 3aJauv B HAWJIYUIIEH CTENEHU NOAXOIMUT MCIIOJHEHUE
ananuzatopa ABII-12I1, B KOMIUJIEKT KOTOPOTO BXOJMT CEHCOP IMOTIPY>KHOTO THIIA
ACpH,-05. IT0T ceHcop ycTaHaBIMBAETCS B TEPMETUYHBIN KOPITYC U3 HEPXKABEIOLIEH
CTaJIM U UMEET HAJSKHYIO 3a/IeNIKy Kabens (cm. .13, 4).

Jliist obecrieueHrs COXpaHHOCTH CEHCOpa MPHU €T0 IKCIUTyaTallud B 00BEKTaX C
WHTEHCUBHBIM TEPEMENINBAHUEM PEKOMEHyeM CEHCOp M €ro Kadesb 3aKpenuTh Ha
mradre. Jlns ynoOctBa MoHTaxka U dkcruryatanuu  ABII-12I1 Ber  moxerte
npuoOpecTH crenuaibHyo apmatypy. [lpunnunuansHas cxema yctaHoBku ACpH,-
05 ¢ nomompblo Tako apmarypel npuBefeHa Ha puc. 10.4. C momoliipio 3TOM
apmatypbsl ACpH, MOXeT ycTaHaBIMBaTbCs B METAHTEHKH, LIUCTEPHBI U E€MKOCTH
(HampuMep B EMKOCTH C paIMOAKTUBHBIMU OTXOJaMHU).
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1. AHanWzaTop
2. CeHcop.

2. CHeTema norpye eHMa.

Puc. 10.4 Cxema yctanoBku ACpH, ¢ moMONIbI0 CUCTEMBI IOTPYKEHUS.

10.5. AHaJuTHYeCKHIl KOHTPOJb BOAOPOAAa B COCyAaX M TpPyOoOmpoBoaax
padoTaimnx Mo 1aBJeHUEM.
Jlnsg pemieHns 3TOM 3aJaud B HAWIy4dll€d CTENEHHU MOJAXOAWUT HCIOJHEHUE
ananuzatopa ABII-12A, B xoMmmiuekt kotoporo BxoauT ceHcop ACpH,-06,
CHAOXXCHHBIA KOMIIEHCATOPOM BHEIITHErO JaBJICHUS. DTOT THUII CEHCOPOB MOXKET
yCTaHABJIMBAThCA B TPyOOMpoBOABI W OailmacHble JHHUM Yepe3 CTaHAapTHHIC
¢nanmnpl.  Cencopet  ACpH, BbImyckaroTcs B HECKOJIBKUX — MCIHOJIHEHUSX
OTJIMYAIONTUXCSI TAOAPUTHBIMU W TMPUCOAMHUTEIBHBIMUA pazmMepamu (cMm. puc. 3.8).
Cencopsl ACpH, BBIIEPKHMBAIOT CTEPHIM3ALMIO OCTPhIM mapoM mpu 143 °C, uro
MO3BOJISIET UX MCIOJB30BaTh B (pepMeHTEepax M OMOpeakTopax Kak OTEYECTBEHHOTO,
Tak MW 3apyOexxkHoro mnpousBojcTB. llepen crepunuzamnueit  depmenrtepa, cC
yctaHoBiieHHbIM B HeM ACpH,-06, Heo0X01UMO OTCOEAMHUTH Kabellb OT CEHCOopa, U
Ha €0 pa3beM HAKPYTHUTh 3alTUTHYIO 3arIyiKy. [Ipu 3ToM HE00X0IMMO YO TUThHCS B
HaJIMYWUH U LEJIOCTHOCTH FEPMETU3UPYIOLIEN NPOKIAAKU B 3alIUTHOM 3ariywke. [Ipu
CTEpUJIN3AIMK CEHCOpa B OMOpEaKTOpe OIeBaTh 3aIIUTHYIO 3arjiyIlIKy HE TpeOyeTcs.
Ananuzatopsl ABII-12A B kommiekte ¢ ACpH,—06 MOryT HailTh npUMEHEHUE
IpU aHAJIUTUYECKOM KOHTPOJE pAacTBOPEHHOrO BOAOpoAa B 1-OM KOHType
OXJIAXJEHUS SIIEPHBIX PEAKTOPOB.
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11. Texnn4yeckoe 00CayKMBAHUE AaHAJIN3ATOPA.

Ecnu Bam ananuzatop HyXZIaeTcs B TEXHHYECKOM OOCITY)KHMBAaHWUU, PEMOHTE
WIN TIEPUOJANYECKON MOBEPKE, CBSKUTECHh C CEPBUCHBIM IIEHTPOM (upMbI «AJbda
BACCEHC» (ampec yka3zad Ha 2 CTp.) WM C OMKaWmuM OQUIIMATBLHBIM JUIEPOM.
Konrtaktaple TeneoHbl OoUIMANBHBIX  TUJIEPOB  pa3MEIIeHbl Ha  cailTe.

CepBucabiii ieatp OO0 «®Dupma «Anbpa BACCEHC)» BbInonHIET BECh
KOMIIJIEKC paboT MO0 TEXHUYECKOMY OOCTYKMBAaHUIO aHAJIU3aTOPOB MX MEPBUYHOUN H
nepuoanueckoi mnosepke B opranax ['OCCTAHJAPTa P®. C ycnoBusmu
MPOBEICHUS OTUX pabOT Bbl MOXeTe 03HAKOMUTHLCS Ha CaTe.

11.1 DONeKTpOHHBIA OJIOK aHajau3aTopa KpalHe pPEeaKo HYXKIaeTcs B
oOCITy’)KMBaHUM ¥ PpPEMOHTE Onarojapsi BBICOKOMY KauyeCTBY TIPOM3BOJICTBA
aHAJIU3aTOPOB,  HUCIIOJIb30BAHUIO  HAJIEKHBIX  KOMIUIEKTYIOUIUX, IPOYHOCTH,
TEPMETUYHOCTH U BBICOKOW CTENEHU MPOMBIIIJIEHHON 3alIUThI KOpITyca aHaIu3aTopa
(IP-65). Kaxp1ii aHanmu3aTop B KOMIUIEKTE C JATYUKOM IMOJIBEPraeTcsi UCHbITAaHUSAM
Ha HAJCKHOCTh B TeueHme 1 mecsma. Ilepen ormpapkoii Ilorpeburento Kaxkablit
aHAIU3aTOp  MPOXOJUT  MPEANPOJAKHYIO  IMOArOTOBKY U TECTUPOBAHHE
paboTOCTIOCOOHOCTH €Tr0 OCHOBHBIX OJIOKOB. B mepuoamnueckoil 3ameHe HYKIaeTCs
TOJIbKO OaTapelika, yCTaHOBIIGHHAas B HIDKHEM OTCEKE aHalu3aropa. 3ameHa
OaTtapelKku OCYIIECTBIACTCS MPU TEXHUYECKOM OOCITY)KMBAaHUU aHAJIM3aTOpa TMEpen
NpEACTAaBICHUEM €ro [l €XKEroJAHOW MEepHOJUYECKOM TOBEPKU B OpPTraHbl
I'OCCTAHIAPTa P®.

10.1. AmmepoMeTpudecKue CEHCOphl Ojarofaps OpPUTHHAIBHBIM TEXHUYECKUM
pEIICHUSM, UCIOJIb30BAaHUIO OJArOpOJIHBIX METAJIOB U BBHICOKOMY KayeCTBY
MPOU3BOJICTBA HMMEIOT HEOTPaHWYECHHBIA CPOK chHyXObl. B TO ke Bpems
CEHCOpPBI HYXKJIAIOTCS B TPOBEICHUU MEXPErJIAMEHTHOTO OOCITY>KUBaHHUS,
BeImosiHAgemoro [lorpeburenem B mporiecce skcruryaranuu. K atum paboram
OTHOCATCA 3aMeHa MEMOpaHHOTO KOJIMayka U TeJIMeBOro  pacTBOpa
anektposmta (cMm. 1L 3, 4). IlepuoaMYHOCTH 3aMEHBI DJIGKTPOJUTAa U
MEMOpPaHHOT0 KOJIMAayKa 3aBUCUT OT YCIIOBUW SKCIUTyaTalldu aHAIN3aTopa U
JIOJIKHA TIPOBOJIUTHCS HE peke 1 pasza B rofi, a TakKe B CICAYIOMIUX CIIydasix:

e HapymieHa 1eJ0CTHOCT MeMOpaHbl. BHEIMIHUM NPU3HAKOM JTOTO CIyKaT
BUJIUMBIE KalleJIbKU AJIEKTPOJIMTA Ha TOPIIOBOM MOBEPXHOCTH CEHCOPA, a TAaKKe
3HAYUTEILHOE YMEHBIIICHUE YPOBHS AJIEKTPOJIUTA B KOPITYCE CEHCOPA;

e MemOpaHa BBITAHYJAaCh M HE JOCTATOYHO CHJIbHO HATSATHUBAETCS TOPIIOBOM
YacThIO CTEKJISTHHOW TWIb3bl (cM. puc. 4.2). [IpuzHakoM ciaboro HaTsKEHUS
MeMOpaHbl SIBJIIETCS 3HAYUTENIbHOE CHUKEHHE OBICTPOJICUCTBUS U BBICOKOE
3HAYEHHUE OCTATOYHOI'0 TOKAa CEHCOpa;

o [lokazanusi aHanmu3atopa MpU U3MEPEHUSX WIM KaTUOPOBKE HECTAOWUIIBHBI U
UMEIOT OOJIBIION Apeid.

Ecim B ceHcope BO3HUKJIA KAaKas-TO HEMOJAJKa TMPEXKIE BCEro MPOBEPHTE

IIEJIOCTHOCTh KaOedsi W CTeKJISHHOW TWib3bl. Hannuue TpemuH U CKOJIOB Ha

cTekisiHHOM ruib3e AC cBuIeTenbCTBYeT O HecoOmogeHuu I[lorpeburenem mep

npenoctopoxkHocter (cM. m. 6). Heakkypatnoe obpamienue ¢ AC u HecobOoneHne
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Mep MPEeIOCTOPOKHOCTEH MOXKET MPUBECTH K ero notepe. [lpu BhISICHEHUM TPUYUH
OTKa30B MOTYT OKa3aThCsl MOJIE3HBIMH TecThl paboTocnocobHocTd AC. DTH TECTHI
MOXXKHO TakKe€ IMpPOBOJMUTH MPU 3aMEHE MEMOpPAHHOIO KOJayka W pacTBOpa
AIEKTPOJIUTA.

Tect Nel. [IpoBepka cCOnpOTUBICHUS N3OSN MEXKIY KaTOAOM U aHOOM.

1. CHumuTe MeMmOpaHHBIM Kodmadok (cM. puc. 3.7, 3.8) u mpomoiite
ANEKTPOAHBIM aHcaMOlb B AUCTWUIMPOBaHHOM Bojge. C  MOMOIIBIO
bunbTpoBaTbHONW OyMaru yJajauTe Karuid BOJbI U THIATEIBHO MPOCYIIUTE
TOPIIOBYIO YaCTh CTCKJISTHHON T'HJIB3HI.

2. B rmaBHOM MEHIO BOMJIUTE B ONIMIO JUATrHOCTHUKA CEHCopa. (CM. 1. 8.4).

3. Eciu Ttok cencopa (Icenc) umeer Oiau3Koe K HY/IHO 3Ha4YeHHE (CM. puc. 8.4-
2a) M COMNOCTaBUM C BeJIMYMHOM octatoyHoro Toka (I oct), TO
CONMPOTHUBJICHUE H3OJSIMU HAXOAUTCA B TMpejenax HopMmbl. Eciu Tok
CEHCOpa 3HAYUTENLHO OTJIMYAIOTCA OT HYJIs, ONpoOyiTe 0oJiee TIATEIBHO
BBITIOJTHUTH M. 1 HacTosimiero Tecta. BbicOkoe 3HaueHHE TOKa CEeHcopa
CBUJICTEJILCTBYET O HAPYIICHUU CONMPOTHUBIICHUS U30JISIIIUU. K BO3MOKHBIM
IpUYMHAM CJIEIyeT OTHECTH HapyIICHUE IIEJIOCTHOCTU Kaless, TPelIuHbI
WM CKOJIBl B CTEKJISTHHOW TWJIb3€, a TaKXKe TMOMajJaHue BJard B pa3beM
ceHcopa. B mocnmegHem  ciaywae — cieayeT — MPOMBITH  pa3beM
JTUCTUJUTMPOBAHHON BOJOM, a 3aTeM TIIATEIbHO MNPOCYLIUTh B TEUYCHUE
CYTOK Ipu Temueparype 6im3koi k 40-60 °C.

Tect Ne2. IlpoBepka naTurka Temmeparypbl. DTOT TECT BBIMNOIHIETCS IMOCIE

BBITIOTHEHNU TecTa Nel.

1. B oknHe «/luarHoctrka ceHcopa» HaOJOHaliTe 3a MOKa3aHUSIMM KaHala
n3mepenus temmepatypsl (T). Bo3bMmuTe ceHCop 3a MIacTMacCOBYIO J€Tajlb
W BBIJIOXHUTE Ha CTEKISHHYIO THWJIB3Y CEHCOpa, HaIpaBlisisi CTPYIO
aIbBEOJISIPHOTO BO3/lyXa Ha TOPIOBYIO YacTh CTEKJSIHHON ruiib3bl. Eciu
TeMIieparypa OKpy)Karomero Bosayxa Hmwke 35 °C, TO IOKa3aHUs
temmnepatypsl (T) OyayT yBenuuuBaThCs.

2. Tlo w™epe wucnapeHusi BJIard CO CTEKJISIHHOM TWJIB3bl IOKa3aHUS
TeMIlepaTypbl OYIyT YMEHBIIAThCS CTPEMSICh, K MPEKHUM 3HAUYCHUSM.
Takoe moBeneHHe ceHcoOpa CBHUAETEIBLCTBYET 00 OTCYTCTBHHM OOpPHIBOB B
kabene u pazpeMe ceHcopa. Eciii moka3zaHus Temrneparypbl HE MEHSIOTCA,
TO TO-BUAMMOMY, K KaOelo ceHcopa MNPUKIAJbIBATUCh HEAOMYCTUMO
BBICOKHE MEXaHUYECKHe yCWIHs (CM. 1M.6), YTO MOTJIO NMPUBECTU K OOPBIBY.
B stom cnydae cBsikuTech ¢ cepBUCHBIM meHTpoM OO0 «dupma Anbda
BACCEHC)». PeMoHT Takoro ceHcopa BO3MOXKEH TOJIbKO B cilydae oOpbIBa
kabens y pazbema. [Ipu HETOMyCTUMO BBICOKMX MEXaHWYECKUX Harpyskax
Ha KaOelh MOXKET TakXe MPOM30HTH OOpBIB MPOBOJOB Kabeys JaTdyuKa
TeMmrneparypel. B 3TOM ciydae TecT mpoBeAeT aHAIM3aTOP W BHICBETHUT Ha
TUCIIee HaAMuCh «JlaTdymk He moAKIoueH». B »sTomM ciydae Takke
cBspKUTECH ¢ cepBUCHBIM LIeHTpoM OO0 «Dupma Anspa BACCEHC»
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10.2. M3mepurenbHas kamepa.
[Tpu npoBeleHNH aHATU30B B MOTOKE XKUAKOCTEHN CoJIepKalIUX OOJIBIIOE KOTUYECTBO
B3BEUICHHBIX YAaCTUI] HA BHYTPEHHEH MOBEPXHOCTH HW3MEPUTEIBHON KaMephl
MOSIBJIAIOTCST  OTJIOKEHUS, YXYIIIAIINE €€ Mpo3padyHocTh. B sTom ciydae Bam
CIIEyeT €€ TPOYHUCTUTh C TOMOINBIO MapJIeBOIO0 TaMIIOHA 3aKPEIJICHHOTO Ha
nepeBssiHHOM manouke. it 3 PEeKTUBHOCTH OYUCTKH MOYKHO HCIOJIB30BaTh JIOOBIC
MOIOIITUE CPEJICTBA, HAIIPUMEDP CTUPATBHBIA MOPOIIOK. VICTIOIb30BaTh OPraHUYECKHE
pacTBopuTenu (AMXJIOpITaH, XiIopohopM U Op.) HE pekoMmeHayerca. [lpwu
IPOBEICHUM YUCTKH HW3MEPHUTEILHON KaMephl IKENAaTeIbHO TaKXE IPOMBITH
oOpatHbIii kiamad (cM. puc.4.5, 4.6). st UCKITIOUEHHUST BO3MOXKHOCTH JIaJIbHEUIIIETO
3aCOpPCHUST M3MEPHUTEIBHOW KaMephbl IeJeco00pa3HO YCTAaHOBUTH (UIBTP TOHKOM
OUYHCTKH.

12. Bo3MoOKHBIE€ HEMOJAAKH M CIIOCOOBI X YCTPAHEHMS .

Buentnue nposisnenus | BeposiTHbIE TPUYMHBI CrniocoObl ycTpaHeHus

. Awnammszarop He | Paspsauncs [Moncoeaunurte 00K NMUTaAHUS

BKJIFOYAETCS aKKyMYJISITOP K aHAJIU3aTopy U MOA3ApSAAUTE
AKKYMYJISITOP

2. Ha mucnnee ananu- |I. Cencop He noakmtoueH | [logkimrouuTs ceHcop

3aropa 3aropaercs | K aHaJIuM3aTopy

coobmenne «CeHcop

HE MTOJKITIOUYCH) 2. OOpsbIB Kabens CBskuUTECH C  CEPBUCHBIM

IIEHTPOM I10 BOIIPOCY PEMOHTA
WM 3aMEHBI CEHCOpa

3. Ilokazamms  He | 1. Beicox pacTBOp JlonuTe pacTBOp 3JIEKTPOJIATA
3aBUCAT OT KOHIIEH- | DJIEKTPOJIUTA U 3aMEHUTh MEMOpaHHBIH
TpalKuy BOJOPOAA. KOJIITaYOK.
2. O0OpbIB Kabenst CBsizaTbCsL C  CEPBUCHBIM
IEHTPOM (PUPMBI TIO BOTIPOCY
peMoHTa WIH 3aMEHBI
CeHcopa.
4. ITpu xanubposke 1o | Hapymeno [IpousBecTy BHEIIHUN OCMOTP
BO3/yXy CEHCOP MMEET | CONIPOTUBIICHUE CEHCOpa M BBIIOJHUTH TecT
OOJBIION OCTATOYHBIN | m3osAMK B ceHcope win | Nel.  [lpu  oTpumarensHoM
TOK B pa3beMe ceHcopa pe3yibpTare  CB3aTbCs €

CEPBUCHBIM IIEHTPOM (HUPMBI
N0 BONPOCY PEMOHTa WU
3aMEHBI CEHCOPA.

5. llokazanus cencopa | I. Hapymena nenocr- | 3aMEHUTh MeMOpaHHbIN
HECTaOWIIbHBI BO | HOCTh MEMOpaHBI KOJITTaYyOK.

BpEMEHU IpU NOCTO- | 2. BreITAHynace MemOpa- | O0ecrieunTh TpeOOBaHUS 110
SHHOM KOHLEHTpAILIMM | HA U3-3a IMPEBBILNICHUS | TEMIIEPaType U Pacxoly BOIbI
BOJIOpPOAA. TeMneparypbl © (WJIW) | Yepe3 MU3MEPUTENbHYI0 Ka-
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pacxoja BOJbI

Mepy. 3aMEHUTh MEMOpaHHBIHI
KOJIMa4yoK

6. Ilocne BKiIIOYEHUS
aHaIM3aTOpa  BBIXOJ
HAa pabouuil pexuM
npeBbimaeT 20 MUHYT

Paszpsinunace Gatapetika

3aMEHUTh MAJIBYUKOBYIO
Oarapenky.

7.  beicTponencTBHE
CEHCOPA CYLIECTBEHHO
YMEHBUINIOCH

BriTsnynace

MeMmOpaHa

Hn3-3a IIPCBLIIIICHUA

TeMIEPaTyPhI
pacxoja BOJbl

u  (unn)

O6ecnieunth TpeOOBaHUS TIO
TEMIIEpaType U PacXxoay BOJbI
yepe3 HU3MEPHUTEIbHYI0 Ka-
Mepy. 3aMeHUTh MeMOpaHHBIN
KOJIITaY0K
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1. HABHAYEHUE U OBJIACTDb IPUMEHEHMWSI.

Ananuzatopsl  Bogopoaa ABII-12 (B ganpHelmeM - — aHAJIU3aTOPHI)
IOpelHa3Ha4YeHbl JJIs I[POM3BOJCTBEHHOIO aHaiu3a (“HENpepbIBHOIO aHaynza’,
“aHanu3a Ha JIMHUM® WK “‘TEXHOJOTMYECKOro aHanu3a’) koHueHtpauuu (cH),
napuuaibHoro nasieHus Bopopona (pH,), m temmeparypsl (T) B XKuIKUX H
ra3o00pa3HbIX cpejiax.

AHanmuzatopel, Omaromaps CBOEH  YHUBEPCATHPHOCTH U IIUPOKOMY
ACCOPTUMEHTY HCMOJb3yeMbIX ammepomerpudeckux ceHcopoB (AC), moryt
MPUMEHSTHCA U PEIICHUS Pa3HOOOPa3HBIX 3a7ad aHAJTUTHYECKOTO KOHTPOJIS
BOJIOPOJIa TPAKTUUECKU BO BCEX OTPACIISIX HAPOIAHOTO XO35UCTBA: TEIJIOIHEPTETUKE,
MUIICBOM, XUMUYECKON 1 HEPTAHON MPOMBIIIIICHHOCTH | T.]I.

AHaIM3aTOpbl MpEJHAa3HAYEHBbl MJI1 SKCIUTyaTalldd B MPOMBIIUICHHBIX U
1a060paTOPHBIX YCIOBUSX MPH TEMIEpaType OKpYyKaromien cpeast oT MuHyc 20 10
mwrroc 60 °C u temmeparype aHamusupyemoii cpeabl oT 0 10 50 °C, oTHOCHTEIBHOM
BiIaXHOCTH Bo3ayxa 100 % mpu temmeparype 25 °C u arMocepHOM JaBIEHHH OT
84.0 no 106.7 xIla (ot 630 10 800 MM. pT. CT.).

AHanu3aTopsl OTHOCSITCA K:

Bu1aM KiumaTtuaeckoro ucroiiHenus Y3 u T1 mo 'OCT P50444-92;

Ananuzatopsl Bo TpeboBanusiM ['OCT 30852.0-2002, I'OCT 30852.1-2002,
I'OCT  30852.10-2002, wumewT BUJ  B3pPHIBO3AIIMTBI  «UCKpOOE30IMacHas
AIEKTPUYECKAs METh YPOBHS «ib», YPOBEHBb B3PHIBO3ANTUTHI B3PHIBOOC30TIACHBINA IS
cMecH ra3oB U napoB ¢ Bozayxom kateropuu IIC, rpynn T1...T6. B anektpudeckyro
cxeMmy OJIOKa MUTaHUS B3PHIBO3AIIUIIEHHBIX aHATN3aTOPOB BHECEHBI DJIEKTPUUECKUE
AJIEMEHTHI, OTPAaHUYMBAIONIME HANPSDKEHHE M TOK Ha BBIXOJE OJIOKa MUTAHUS [0
uckpobesonacupix 3HaueHnit mo ['OCT 30852.10-2002 (mromHbI  Oapwep
0e30macHOCTH).

DNEeKTpUYECKUE IIENU CEHCOPOB Ta30aHAJIU3aTOPOB HMMEIT MapaMeTphl,
COOTBETCTBYIOIIUE AIEKTPooOopynoBanuto noarpymisl [1C.

CreneHp 3alllUTHl aHAJIU3ATOPOB OT MPOHUKHOBEHHMSI TBEPABIX TEJ, MbUIM U
BoabI B cooTBeTcTBUU ¢ [ OCT 14254 — IP65.

KoHcTpykiimonHsie mMatepuanbl, Kabelu U paguodJIeKTPOHHBIE KOMIIOHEHTHI,
UCIIOJIb3YEMbIE I[P HW3TOTOBJICHUHM AHAIU3aTOPOB, JOJKHBI COOTBETCTBOBATH
«CrienuaiabHbIM  YCIOBHUSIM TIOCTaBKM 00OpYJIOBaHUsA, MPUOOPOB, MAaTEepUATIOB U
u3JIeauil s 0ObEKTOB aTOMHOM JHEPreTHUKW», a UX MPUMEHEHHUE OKHO OBITh
corsacoBaHo ¢ ['ocatomMHaa30poOM.

OOGecrieuenre B3pbIBO3AMUIICHHOCTH aHanu3atopoB ABII-12X mocturaercs
OTrpaHUYCHHEM TOKa U HAMNPSHKEHUS B €ro IEMNsAX 10 UCKPOOEe30MacHbIX 3HaYE€HUHN MO
I'OCT 30852.10-2002.

OrpanvueHue HampsDKeHUsT B IENM NUTaHUS CEHcopa obOecrneunBaeTcs
Oslarosiapsi IpUMEHEHHUIO B Ka4eCTBE MCTOYHHMKA MUTAHUS aKKyMYJSITOpHOU OaTapeu
HarpspbkeHueM 7,2 B. biok akkyMyssiTopHOM 6arapen pa3meniaercs B 0JIOKE TUTaAHUS
U pEerucTpaluy aHaau3atopa. biok akkyMmyJIaTopHOW OaTaped 3ajluT KOMITAyHIOM
KIM TEC Silicon 101E. KoMnayHg coxpaHs€T CBOM XapaKTEPUCTHUKHA BO BCEM
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nuanazoHe paboumx Temmeparyp. MakcuMallbHOE BBIXOAHOE HampsbKeHue Oioka
nutanug U, He npeBsiiaeT 8,4 B, MakcUMalibHBIM BBIXOJAHON TOK I, HE MpeBbIIIACT
50 MA.

KoHcTpykiust  KperieHuss — akKKyMyJIATOpHOM — Oaraped — aHaiuM3zaTopa
OpeloTBpallaeT BbINAJEHUE WIM OTJeleHHe Oaraped OT OJIoka MHUTaHUS
aHanuzaTopa. Ha kpeiiike OfoKka MUTaHUS aHaimu3aTtopa uMmeeTcss Haamnuch «Bo
B3pPBIBOOMACHONW 30HE OTKpBIBaTh 3amperiaercs». llociie BbipabOTKH pecypca WM
BBIXOJIa U3 CTPOsI OJIOK aKKyMYJIITOPHOW OaTapeu MOJUISKUT 3aMEHE WM 3apsJiKe
COOTBETCTBEHHO. 3apsKy WM 3aMEHy aKKyMYJSTOPHON OaTapeu MpOBOJUTH BHE
B3pPBIBOOMNACHOW 30HBI, O YEM CBHUJAETENbCTBYET HAJNUCh «3aMeHy M 3apsj] OaTapeu
MIPOBOJIUTH BHE B3PHIBOOMIACHOM 30HBI.

KoHcTpykuus pazbeMoB JUIsl COEIMHEHHUs MJIaT U aKKyMYJISITOpHOM Oarapeu ¢
NIEKTPUYECKUMHU  LEMSIMU  aHajM3aTopa  MCKJIIYAlOT  BO3MOXXHOCTh  HX
HEMPaBUIBHOTO COETUHEHUS.

JUis 3amuThl 3JIEMEHTOB Ieleil aHaau3aTropa OT MEeperpy30K NpPUMEHEH
CaMOBOCCTAHABJIMBAIOIIUICA O€3bICKpOBOM mpegoxpanutenb (2 mt.) MF-RO17
(Bpemsi cpabarbiBanus 0,01 c). IlpemoxpaHuTenb 3aquT KOMIIAYHIOM. 3aMeEHa
IPEIOXPAHUTENSE BOZMOXKHA TOJIBKO MOCIE OTKPBIBAHUS 000J0UKHM OJIOKA MUTAHUS U
perucTpanuu aHaiau3aTopa (BHE B3pbIBOOIACHOU 30HBI).

DNEKTPUYECKUE 3a30pbl, MYTHU YTEUKH U MPOUYHOCTb M3OSLUU MEKITY
AJIIEMEHTAMH W KopIlycaMu OJIOKa MHUTAHMS W PETUCTPALMM aHAJIU3aToOpa U CEHcopa
cootBeTcTBYIOT TpeboBanusM ['OCT 30852.10-2002.

DnekTpuyeckas U30JsUUs MEKTy UCKPOOE30IacHOM LENbI0 U KOPITyCOM OJI0Ka
NUTAaHUS W PErUCTpalUU, MEXIYy HCKpOOE30MacCHOM LENbI0 U KOPIyCOM CEHCOopa
aHAJIM3aTOPOB BBIJICPKUBAIOT B TEUCHUE | MUHYTHI CHHYCOUJAIBHOE MEPEMEHHOE
Hanpspkenue 500 B wactoront 50 I'm.

MoHTaX NeYaTHBIX IUIAT BBITOJIHEH B COOTBETCTBUHU C TpeOoBaHusamu ['OCT
30852.10-2002. KperuieHusi 3JIEMEHTOB BHYTPEHHEIO MOHTa)Ka Ha NE€YATHOM IUIATE
BBITIOJTHEHBI MalKOW, MecTa Mallkh MOKPBITHl M3OJALMOHHBIM JIAKOM, HCKIIOYAIOT
BO3MOXKHOCTh YMEHBIIEHUS JJIEKTPUUYECKUX 3a30pOB WJIM 3aMbIKAHUW MEXIY
AJIeMEHTaMHU

Pe3n0oBBIC dIEMEHTHI aHAM3aTOpa MPEAOXPAHEHBI OT CAMOOTBUHYMBAHUS C
MTOMOIIBIO MPOBOJIOYHOTO (pUKCATOPA.

CyMmmapHble  3Ha4€HUsT €MKOCTM M HMHAYKTUBHOCTH  CEHCOpa |
COCIMHUTENILHOTO Kalensi He MPEBBIMIAIOT HMCKPOOE30MaCHbIX TMPU  3aJIaHHBIX
MaKCUMaJbHBIX 3HAUYCHHUSAX TOKa M HamnpsikeHus 3HadeHui: C< 0,2 mx®, L < 0,1
MKI H.

BuyTpennue onemeHTh 0OJIOKAa TIUTAaHUST M PETUCTpAllMd U CEHcopa
aHaM3aTOpa 3alIUINEHBl OT BHEIIHUX BO3JCHCTBUN OOOJIOYKAMHU CO CTEHEHBIO
3amuThl: OJ0oka muTaHus u perucrpanuu — [P 65, cencopa — IP 68 mo 'OCT 14254.
Kpbitkn 000510uku 0J10Ka MUTaHUS U PETUCTPAIIUN TITIOMOUPYIOTCSI.

AHaIN3aTOpP HE MMEET AJIEMEHTOB HCKPSAUIUMX WIH MOJIBEPKEHHBIX HArpeBy
ceeiiie 70°C. TeMmriepaTypa MOBEPXHOCTH OOOJIOUKU OJIOKA MUTAHUS M CEHCOpa MpuU
HOPMAaJIbHOM M aBapHiiHOM pexumax paboThl aHanuzatopa He mpesbimaer 70°C,
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nonyctumoit mo I'OCT 30852.0-2002 s o60opyI0BaHUS TeMIIEpaTypHOro Kiacca
Té6.

Ha nuneBoil maHenu OJloKa NHUTaHUS aHAIW3aToOpa HMMEETCS MapKUpPOBKA
B3pbiBo3auThl 1ExibIICT6 X, npenynpenurensHas Haanuch «Bo B3pbiBoomacHo
30HE OTKPBIBATH 3aMPELIACTCS.

Ha xopnyce cencopa umeercst MapkupoBka B3pbeiBo3aniuTsl 1 ExibIICT6 X.

Ananmzatopsl ABII-12 BBITIONHSIOTCS B HECKOJBKUX BapUaHTaX MCIOTHEHUS,
KaXJI0€ H3  KOTOPBIX  OTJIMYAETCA  aMIEPOMETPUYECKUM  CEHCOpOM H
NPUHAUICKHOCTSAMU, BXOIAIIMMH B KOMIUIGKT €ro mocTaBkH. KoOHCTpyKuuu
aMIIEPOMETPUIECKUX CEHCOPOB pa3pabO0TaHBI C yUETOM CIeU(UKH U3MEPEHUH B TOU
WIN WHOW 00JacTH HapomHoro xo3sictea. [losTomy mnpu BbIOOpe BapuaHTa
UCTIOTHEHMsI aHalM3aTopa JKENaTelbHO HWCXOAUTh M3 Ha3HAYeHUs W o0JacTu
npuMeHeHus1 aHanuzatopa. O0iacTi MPUMEHEHUsT aHAIM3aTOPOB U 0003HAYEHUS MX
BApHAHTOB HMX HWCIOJHEHUS TpPU 3aKa3e W B JOKYMEHTAIMU JPYroro M3JIenus
npuBeAeHbI B Tabnuie 1 .

Tabnuua 1.

Oo6o03HaueHue Oo6o3nauenue AC n Ha3nauenue u o0J1acTH
HCIIOJTHEHU A aKceccyapos NPUMEHEHMS aHAIH3aTOPA
aHaJm3aTopa ABII-01

ABII-12 J1 ACpH,-01 [lpennazHaueH aIs W3MEPEHUHA
TY 4215-002-66109885- | TY 4215-002-66109885-10 | KOHLICHTpALMM, NAPLHAAIBHOTO
10 JIaBJICHUS BOJIOpOJIa u
TEMIIEpaTypbl B JKUJIKOCTAX H
H3mepuTesbHasi KaMepa | ra3ax. [IpumensieTcs B

MKMA 1a00paTOPHBIX YCIOBUSX
pa3IUYHBIX IPOMBIIIIEHHBIX
IpEAIPUATAN 51 Hay4HO-
MCCIIEOBATEIBbCKUX
YUPEKICHHMN.

ABII-12 T’ ACsz-OZ IIpennasHaueH il WU3MEPEHUMN
TY 4215-002-66109885- | TY 4215-002-66109885-10 | KOHLICHTpAaUKMKM  BOAOpOJa B
10 ra3000pa3HbIX cpenax.
HsmepurenbHast Kamepa | [[ppvensieTca AIA ONpeeIeHHs

VIKIIT wan MKAT “yTeuek” BOJIOPO/IA B
IToOyauTens pacxona

ANEKTPOJIM3HBIX, B  CHCTEMax

OXJIAXJEHUS TEHEepPaToOpoOB, B
E€MKOCTSIX C KUJKUMU SIACPHBIMU
OoTXOJaMu, a  TaKxke s
MOHUTOPUHTA COCTaBa BO3/yXa
IIPOMBIIIJIEHHONM 30HBI C LEJBIO
oOecrieueHus
10>KapOB3PHIBOOC30ITACHBIX
YCJIOBHM TPOU3BOJACTBA.
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ABII-12 T ACpH,-03 N3mepenus Bomopona B BOJAE B
TY 4215-002-66109885- W TOM YMCJIE B MHUKPOIrpaMMOBOM
10 ACpH,-04 Jauana3oHe KOHIeHTpanui. s
TY 4215-002-66109885-10 | KOHTPOIA fpomeccos
BOJOXUMIOATOTOBKH B
Wsmepureasnas kamepa | Terutodnepreruke: TOLI, I'POC,
HUKITK ADC, TemjoceTH, KOTEIbHEIC.
¢ 00paTHBIM [IpuMensAOTCS B XUMHYECKOMH,
KJIalaHOM HeTSIHOU 151 MULLIEBOU
MPOMBIIIJIEHHOCTH M BOEHHO-
MIPOMBIIIIJIEHHOM KOMILIEKCE.
ABII-12 11 ACpH2-05 [IpegnaszHaueH st U3MEPECHUU

TY 4215-002-66109885-
10

TV 4215-002-66109885-10
JlaTYMK MOrPyKHOTO
THUIIA, BHINIOJHEH B
repMeTH4YHOM KopIyce
U3 HeprKkaBerouien
CTaJIH

KOHIIEHTPALIMU BOJOPOJa B ra3ax
U KUIKOCTAX HEMOCPEICTBEHHO
B TOoukax oTOOpa mpod. Moxer
YCTaHABJIUBAaTbCA B  EMKOCTH
3al0JIHEHHBIE  AHAIU3UPYEMOM
Cpeloi, HAPUMEP LUCTEPHBI C
HeTenpoIyKTaMu, METAaHTEHKH,
KOJIOAIIBI, AXTHI U T.]I.
[IpumMensieTcss aJig onpeeseHusl
“yTeuek” BOJIOpOJIA B
AIEKTPOJIM3HBIX, B  CHCTEMax
OXJIQXJEHUS T'eHEepaToOpoB, B
E€MKOCTSIX C KUJKUMU SIACPHBIMU
oTXOJaMu, a  TaKke I
MOHUTOpPUHIA COCTaBa BO31yXa
IIPOMBILIJIEHHOW 30HBI C LEJIBIO
oOecrieyeHus
M0KapOB3PBIBOOE30MACHBIX
YCIIOBHI TPOU3BOJCTBA.

ABII-12 A
TY 4215-002-66109885-
10

ACpH,-06
TY 4215-002-66109885-10
Crepunusyemsie
CEHCOPBI NpHU
temneparype 143 °C u
TIaBJICHUHU 3 aTH.
BrimonHen B kopiyce
W3 HEP)KABECIOIIEH CTaIN
Tunopazmep
YTOYHSIETCS TIPU 3aKas3e.

IIpennasHadueH il WU3MEPEHUMN
KOHIICHTpAIlMd  BOJOpOJia B
KUJKUX U Ta3000pa3HbIX cpenax
MIPU BBICOKUX JIABJICHUSX, B TOM

yucie B l-om  KOHTYype
OXJIAXKIEHUS SAJIEPHBIX
peaktopoB. CeHCOpBl  MOTYT

yCTaHaBJIMBATHCA B (PEpMEHTEPHI
U OMOpPEaKTOpPbl OTEUECTBEHHOIO
U UMIIOPTHOTO  IPOMU3BOJICTB.
Anasmszaropsl ABII-01A Ttaxxe
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MOTYT MPUMEHSATHCS B
XUMHUYECKOMN u
HedTenepepabdarbi-BaroIei
MIPOMBIIIJIEHHOCTH, Korja
HEOOXO0IUMO MPOBOUTH
M3MEpEHUs KOHIIEHTpAIUU
BOJIOpOAA npu BBICOKHX
JIaBJIICHUSX.
ABII-12 C ACcH,-01 N3mepenus KOHIIEHTpAIU
TY 4215-002-66109885- | TY 4215-002-66109885-10 | BOAOpOAA B  JKMIKOCTAX C
10 BrmoiHeH B HEW3BECTHBIMHU
TrEpMETHUYHOM KopItyce | Ko3puuueHTaMu
CO BCTPOCHHOM PacTBOPUMOCTH BOAOPO/IA.
MardiuTHOM MeNIaIKoM
Y YCTPOMCTBOM
MEXaHUYECKOM OUMCTKU
AJIEKTPOJIOB.

2. TEXHUYECKHUE XAPAKTEPUCTUKH

OCHOBHBIE TEXHUYECKUE XapaKTEpUCTHKU aHanu3aTopa ABII-12 npuBeneHs! B
Tadsuue 2.

Tabmuma 2.
TEXHUYECKHUE XAPAKTEPUCTUKU 3HAUEHUE
TEXHUYECKUX
XAPAKTEPUCTUK
Jlnarma3zoHbl MOKA3aHWM:
- KOHIL[GHTPALMH BOJOPO/A, MKI/IM’ 0 -2000
- KOHILICHTPALMH BOJIOPO/IA, MI/IM 0-2.00
- POTICHTHOTO COJIEP’KaHMsI BOJIOPOa B Ta3ax, 00. % 0—-100.00
- IapUHMAIBHOTO JABJIECHUS BOAOPOAA, MM.PT.CT 0—-2000.0
klla 0—200.00
- TEMIIEPaTyPhl aHATM3UPYEMOi KUAKOCTH, *C 0-350
[Ipenenbl 1omycKkaeMoro 3Ha4Y€HUs OCHOBHOM a0COJIFOTHOM
MOTPEIIHOCTH aHAJIU3aTOpa PU U3MEPEHUH:
- KOHLIEHTPALUX BOJOPOAA B )KHJIKOCTSX,
B quarasoHax: 0 - 200 Mxr/oM’ +(2.0+0.03*A)
200 - 2000 MKr/mm’ + (0.05%A-2)
2.00 —20.00 mr/x +(0.10*A-0.1)
- IPOLIEHTHOT'O COJAEPKaHMsI BOJIOPOJA B Ta3ax
B nuama3oHax: 0 - 20 06. % + (0.1 +0.03*A)
20 - 100 06. % +(0.05*A-0.3)
- MAPUHMAIBHOTO JAABJICHMS BOJIOPOJA

Hayuno-npouszeoocmeennasn pupma “ BHOAHA/TUTHYECKHUE CUCTEMbBI H CEHCOPAI”
AHAJIU3ATOP BO/JOPO/IA ABII-12



71

B nuamnasoHax: 0 - 20 xlla
20 - 200 kIIa
0 — 200 MM.pT.cCT.

+(0.1+0.03*A)
+(0.05*A-0.3)
+(1.0+0.03*A)

200 — 2000 mm.pT.CT. +(0.05*A-3)
- remmeparyps, 'C +0.3
[Ipenens momyckaeMou CUCTEMAaTUUECKOM MOTPEITHOCTH
«}KI/II[KOCTB-FaS»l, %, He OoJee 3
Bpewms ycranosnenus 90 % nokazaHuii npu
“ckauk000pa3HOM’ M3MEHEHUH KOHIICHTPAIIMH BOJIOPO/1a
npu 25 °C, cek, He 6oiee 30

ABTOMaTHYeCcKas cucteMa cuH(pa3HOU TemMIepaTypHOM
KOMITICHCAIlUH

Ha cBoilicTBa
MeMOpaHbI U Ha
KodhpurreHT
PacTBOPUMOCTH
BOJIOpO/JIa

Bunpr kanubpoBoK:
Ilo nHyneBou Touke
KanmnbpoBka

ITo BO3myxy
[To moBepouHOM
ra30BOM CMECHU

Koppekiiusi 6apoMeTpruecKoro JaBjeHHs

CCTb

Koppeknus Ha COIEeHOCTh

CCTb

TpeBoxkHAs CUTHAIU3AaLUs 110 BEpXHEMY U HUKHEMY
PEryJIMPYEMBIM IIPEAEIIAM COEPKAHUSI BOLOPOAA

3ByKOBas1, CBETOBas,
CyXU€ KOHTAKThI

BpeMms yctanoBieHHs pabodero pexuma

IOCJIe BKJIIOUCHHS, MHH, HE OoJjiee 20
TOKOBBIN BEIXOJ, MA 0/4—-20,umu 0 - 5
B03MOXHOCTh HACTPOMKH MIKAJIbI CAMOIIMCIA HA eCThb
TpeOyeMblil AMana3oH U3MEPEHHUSI U 3aJaHUs
koa(dpumnmenTa macmrabupoBanus (Km) mpu aBapuitHoM Km=2; 5; 10; 20
3alllKaJMBAHUM CaMOMUCIA
B03M0KHOCTH TPOTOKOJIUPOBAHUS PE3YIHTATOB €CThb
M3MEPEHUN C UX COXPAHCHHUEM B MaMITH aHaIu3aTopa u
O0TOOpa)KEHUEM Ha JUCIUICE B TAOJUYHOM U TpadraecKkom
BHJIAX.
DJEKTPOHHBINA OJIOKHOT eCTh
BrIxoapl HA KOMIIBIOTED RS-232 u RS-485
[ToTpebisiemas MmouHOCTh, B*A, He Oonee, 03 mOACBETKI 0,07

C TIOJCBETKOM 0,7
Hanpspkenue nutanus 220B,50 I
Jlucruiei ¢ moaCBETKOM ['paduueckuii
KiraBuarypa KnonouHas
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["aGapuTHBIE pa3Mepsl, MM, He OoJiee:

- UI3BMEPUTEIBHOTO YCTPONCTBA 220x116x100
- rpayUUECKOTO JUCTIIes 80x50

- UI3BMEPUTETBHON KaMephl 100x90x30
- aMIIEPOMETPUYECKOT0 CEHCOpa 16x80

- JUTMHA KabeJisi, M He MeHee 2
Macca ananuzaTtopa, Kr, He OoJiee 1,2

[Ipumeyanue: A - moka3aHusl aHATU3aTOPa B BHIOPAHHOW €IMHUIIEC U3MEPEHUS.

3. COCTAB U3JIEJIUA N KOMIVIEKT IIOCTABKH

B xoMIIIeKT mocTaBKHu BXOJAT U3ACIINA IICPCUUCIICHHBIC B Tabmn. 3

Tabmuma 3.
HanmenoBanue Oo6o3Hauenue nokyMenta | KosnyecTBo
1. Ycrpoiicteo  u3mepurensHoe | HIKHOK 941429.002-03 1
ABII-12
2. CeHcOp aMIEPOMETPUUYECKUN HKEOK 941429.000- 1
02I1C
3. Kamepa n3mepurenbHas HKHOK 4.146.001-04 1
NHCTpyMEHTBI U IPUHAJTICAKHOCTH
4. DakoH C ANEKTPOIUTOM HKHIOK 6.870.062-01
5. Pazpem RS-kanaia
6. Kanubpatop Ve= a1 | HXIOK 4215.004-00111IC 1*
3anacHbIE 4acTH
7. Kopnyc ACpH, B cOope HXXIOK 8.634.142
8. Konplo pe3nHoBoe HOKHOK 8.623.160-01
9. Konb1o pe3nHoBoe HOKHOK 8.623.160-02
OKcIulyaTaMoHHAas JOKYMEHTalUs
10. Kommnekr skcruryaranronnon | HXKEOK941429.000-02P5 1
JOKYMEHTAIMU

*) onpenensieTcsi BApUAHTOM [TOCTaBKU

4. TPEBOBAHUA BE3OITACHOCTMN.

AHanu3atopsl  COOTBETCTBYIOT  OOmMM  TpeOoBaHMUSM  0€30MaCHOCTH
I'OCT 12.2.007.0-75, T'OCT 30852.0-2002 (M3K 60079-0-98).

CreneHs 3alMTHI OT IPUKOCHOBEHUS K TOKOBEIYIIIUM YacTsIM 000JI04YKU OJI0Ka
NUTaHHUs aHAIU3aTopoB cooTBETCTBYET IP 65, ceHcopoB aHanuzatopoB — [P 68 mo
['OCT 14254-96.

AHanmm3aTopbl COOTBETCTBYIOT Kiaccy Il mo crnocoOy 3anuThl OT MOpa)KeHUs
anekTpudyeckuM Tokom o ['OCT 12.2.007.0-75.

YCTpOWCTBO M JKCIULyaTalldsl aHAJIM3aTOpOB COOTBETCTBYIOT «lIpaBuiam
YCTPOMCTBA  DJIEKTPOYCTAHOBOK», «[IpaBmiam  TeXHHMUYECKOM  3KCIUTyaTaluuu
3JIEKTPOYCTAHOBOK moTpeduTenei», «llpaBunam TexHUKHM O€30MACHOCTH MpH
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DKCIUIyaTallUM  DJIEKTPOYCTAaHOBOK».  AHanM3atopbl  NpEeAHA3HAYEHbl  JUIS
OKCIUTyaTalli BO B3PBIBOOMACHBIX 30HAX, B KOTOPBIX MOTYT 0Opa30BHIBATHCS
B3PBIBOOITACHBIE CMECH T'a30B U MapoB ¢ Bo3ayxoM (kateropuu IIA, IIB, IIC rpynmb
T1...T6) mo 'OCT 30852.11-2002.

3amMeHa M 3apAllka  aKKyMYJSITOpHOM OaTtaped BO B3pBIBOOIACHOM 30HE
3anpernieHa.

biiok muTaHus W perucTpanuy aHajIM3aTopa MPU MOHTaXE, TEXHUYECKOM
0o0CITy’)KMBaHUM W 3KCIUTyaTalluu cleAyeT o0eperarb OT CHJIBHOIO MEXaHUYECKOIo
BO3JICUCTBUA U yAAPOB.

[IpuemMka aHaNIM3aTOPOB B JKCIUTyaTallUi0, OPTraHW3alMs WX SKCIUTyaTalluw,
BBITIOJTHEHUE MEPOMPUATUM MO TEXHHKE O€30MacHOCTH JOJDKHBI MPOBOJAUTHCSA B
nonHoM cootBerctBUM ¢ ['OCT 30852.16-2002 «IIpoBepka M TEXHHYECKOE
00CIy’)KMBaHUE 3JIEKTPOYCTAHOBOK BO B3PBIBOOMACHBIX 30HaX (KPOME IMOA3EMHBIX
BbIpaboToK)», rn.3.4  IITODIl.  DOkcmiyatanuss — aHaIUM3aTOPOB  JIOJDKHA
OCYUIECTBJISATBCS TakuM o00pa3oM, 4YTOObI COOJIIOJANUCh BCE TpPeOOBaHUS U
napamMeTphl.

[Ipyn »sKcmmyaranuu aHalIW3aTOpOB HEOOXOAMMO THIATENBHO CJIEAWTH 3a
COCTOSIHUEM CPEACTB, OOECIEUMUBAIOIIUX B3PHIBO3AIIMIICHHOCTh; IOJBEPraTh
aHaJIU3aTOPhI ©XKEMECIUHOMY U TIEPUOINIECKOMY OCMOTPAM.

[Ipu exeMecsTMFHOM OCMOTPE aHAM3aTOPOB MPOBEPHUTH:

- IEJOCTHOCTh 000JI0ueK OJioKa MUTaHUS M CeHcopa (OTCYTCTBHME HAa HUX
BMSTHH, TPEIIMH U JPYTUX MMOBPEKACHUH);

- HAJIMYKME MAPKUPOBKH B3PBIBO3AILMTHI U IPEAYyIPEAUTENBHBIX HAITUCEH;

- HaJIMYME KPENEeKHBIX JAeTalled W CTOMOPHBIX YCTPOMCTB (KpEIeKHble U
CTOTIOPHBIE JIETAIN JTOJKHBI ObITh 3aTSHYTHI);

Bo Bpemst npodunakTuueckux 0OCMOTPOB aHATM3aTOPOB JOKHBI BBHITTOIHITHCS
BCe pabOThI B 00BbEME €XKEMECSIYHOTO OCMOTPA U, KPOME TOTO, IPOBEPSIOTCS:

- KQUeCTBO B3PBIBO3AIIUIICHHBIX MOBEPXHOCTEH JeTaneil 000J0uku Oioka
MUTaHUs, OJBEPraeMbIX paz0opke. MexaHnueckue MoBPEekKACHUS B3PbIBO3AIUTHBIX
MIOBEPXHOCTEMN HE JOMYCKAIOTCS;

DKcIuTyaTanus aHaJIM3aTOpPOB c MOBPEXKIEHHBIMU NETaNSIMU,
00ecTeurBaOIIMMU B3PBIBO3AITUTY, KATETOPUUECKHU 3alPeIiacTcs.

PemMoHT aHanmu3aTOpOB JOJDKEH MPOU3BOJAMTBCS B COOTBETCTBUM  C
I'OCT 30852.18-2002 «PemMoHT u npoBepka 3JeKTPOOOOPYI0BaAHUSI, UCTIOIB3YyEMOTO
BO B3pBIBOOIIACHBIX Ia30BbIX cpeaax» u 1i.3.4 [ITOIII.

5. MOBEPKA AHAJIU3ATOPA.
5.1. TloBepka aHaIU3aTOPOB JOJKHA MPOU3BOAUTHCA HE PEXE OJHOro pasza B 12
MECSIIEB, a TAKXKE MOCIIE PEMOHTA U JJIUTEIIBHOTO XPAHEHUSI.
5.2. YcnoBusi MOBEPKU M OATOTOBKA K HEW.
5.2.1. [Ipu npoBeeHNY TOBEPKHU JOJKHBI COOIIOATHCS CIEAYIOIINE YCIOBHS:
- Temmeparypa okpyxkaromieit cpeapt 293 + 5 °K, (20 + 5) °C;
- OTHOCHTENbHAs BJIaXHOCTH 65 + 15 % npu temmeparype Bozayxa 293 + 5 °K, (20
+5)°C;
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- armocdepnoe masienue ( 99,9 + 6,6) klla, (750 + 50) Mm.pT.CT.;
- Hanpspkenue cetu 220 +22 B, 50 + 0,5 T'n.
5.2.2. Tlepen mnpoBeaeHWEM TOBEPKH aHaIU3aTopa HEOOXOAMMO BBIOJIHUTH
NOJATOTOBUTENbHBIE paboThl. JlJis 3TOro pa3MecTuTe IMOBEpsSeMOe U3JeNue u
HeoOXxoauMoe obopyaoBaHue Ha paboyeM cTolie, oOecreyuB ya00CTBO pabOTHI U
UCKJTIOUHMB TTOTNIaJaHNe Ha HETO MPSMBIX COTHEYHBIX JIYUCH.

3areM MOATrOTOBBTE aHANM3ATOP K pabore coriacHo pazaeny “TlonroroBka k
paboTe” HACTOSIIETO PYyKOBOCTBA MO SKCILTyaTalluu.
5.3. [IpoBeaeHrE MOBEPKH.
5.3.1. TloBepka aHanmuM3aTOpa 3aKJIIOYAETCS BO BHEIIHEM OCMOTPE aHaIM3aTopa,
OTpPENCNICHNN  CUCTEeMAaTUYECKOW  TMOTPerTHOCTH  <«OKHIKOCTh-Ta3», MpPEeleioB
JI0TTyCKaeMou abCOMIOTHOM TIOTPEITHOCTH U3MEpEHUH, KOHIICHTpAIU!
(mapruaapHOTO JABJCHUS) BOJOPOAA, TEMIEPATyphl W BPEMEHH YCTAHOBJICHUS
ITOKa3aHUMU.
5.3.2. IIpu npoBe€HUU BHELUIHETO OCMOTpPA AOKHO OBITh MPOBEPEHO:
- OTCYTCTBHE MEXAaHWYCCKUX IMOBPESKICHHMA, BIMSAIONIMX HA TOYHOCTH TOKa3aHWUU

aHaIM3aTopPa;
- YHUCTOTa Pa3be€MOB U THE3];
- COCTOSIHME COCTUHUTEIBHBIX TPOBOIOB;
- COCTOSIHME JIAKOKPACOYHBIX TOKPBITUNA U YETKOCTh MapKUPOBKH.
AHanuzatopbl, wumeromuye JAedeKTbl, KOTOpble 3aTpPYIHSAIOT paboTy ¢

aHAJIM3aTOPOM, OPaKyIOT U HAIIPABJISIOT B PEMOHT.
5.3.3. OmpejeneHre CUCTEMATHUYECKOW TMOTPEIIHOCTH <GKUJIKOCTb-Ta3» MPOBOJIST
nocie KaTMOpPOBKH aHAM3aTopa MO JBYM TOYKaM COTJIACHO M. 9 pyKOBOJCTBA MO
IKCIUTyaTaI|H.

ACpH,; pabotaer B pexxuMe U3MEPEHHs TapLHAIbHOTO JIaBlieHus Bojoposa [1-
3], u ero curHan sABJISETCS JMHEHHON (PyHKIIMEN ero mapluuaibHOTO JaBJICHUS. DTUM,
B YAaCTHOCTH, OOBSCHATCA, 4yTO TokazaHus AC NpaKTUYECKH COBIAJAIOT MpU
u3Mmepenusax pH, B ra3zoBoil ¢aze u >KMIKOCTHU, HaXOJAILIEHCS C HEM B COCTOSIHUU
JMHAMUYECKOTO paBHOBecusi. B TO ke BpeMs, U3-3a HEUJICAJTbHOCTH IapaMeTpoB
ACpH, um xapaktepHa cucTeMaTHyecKas MOrPEIIHOCTh U3MEPEHUM, U3BECTHAsA KaK
kodppunment «Kuakoctb-raz» (cm. m. 5.3.3. PD). Beauuuna 3T0oH MOrpemIHOCTH
NOCTOSIHHA i Kaxjoro ucnonHenuss ACpH, u HopMupyeTcss B TEXHHUYECKHUX
xapaktepuctukax (cM. 1. 2). [Ipu uzmepenusix pH, u cH, B xuakocTsx aHamuzarop
aBTOMAaTHUYECKU KOPPEKTUPYET ITY TMOrpemHocTs. biaromaps sToMy pa3Hula
NoKazaHui aHanuzaTopa npu usMmepenusx pH, u cH, B kumkocth u rase
HaXOJSIIUMCSL C HEl B COCTOSHUM JIMHAMUYECKOTO PaBHOBECHS, OKa3bIBAETCA
CKOMIICHCUPOBaHHOW. BBejeHHe aBTOMAaTHYECKON KOPPEKUUU CUCTEeMaTH4YEeCKOU
MOTPEITHOCTU (OKHIIKOCTh-Ta3» MO3BOJIICT WCIBITAHUS IO OMPEACICHUIO MPEIeIoB
JOITyCKaeMoil aOCONIFOTHON TOTPEIIHOCTH HM3MEPEHHUs MapIHalbHOTO HAaBJIICHUS H
KOHIICHTpAI[M! PAcTBOPEHHOTO B BOJAC BOJOPOJAa IMPOBOJWTH MO  METOIUKAM
onucaHHbM B 1.1. 5.3.4.1 - 5.3.4.2, ucnonw3ys npu 3toM I1I'C. [lepen npoBeneHuem
ATUX WCHBITAHUHA OMNPEACISIIOT KOA(DPUIIMEHT <OKUIKOCTb-Ta3» W BBOIAT €0
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3HQUEHUWE B aAHAIM3aTOp Uil TOCIEAYIOIIEW aBTOMATUYECKOW KOppEeKUUHU
pesyabraroB uamepennii (I11 P3).
5.3.3.1. lIlepen omnpeneneHuEeM CUCTEMATHYECKOM MOTPEHIHOCTH <(GKHUIIKOCTh-Ta3»
HE00X0AMMO OOHYIUTH KOA(h(DUIIMEHT, KOPPEKTUPYIOMIMKA JaHHYI0 omuOKy (cM. I11
PD). Omnpenenenne cucTeMaTuuecKol MOTPEUTHOCTH «KUAKOCTh-Ta3» IMPOBOJAAT HA
ycraHoBke YK-01, Bxozsieil B KOMIUIEKT MOCTaBKM aHAIM3ATOpa. Y CTAHOBKY IS
npurotosienus [II'C cobOuparor B coorBeTcTBUU co cxemoi puc. 9.4 PD. Cocyn 3
3aMoJHSIOT Ha ¥4 00beMa TUCTUIUIMPOBAHHON BOJOM M MOMENIAIOT B HETO aKTUBATOP
OT MarHUTHOM MEIIAJKU. 3aTEM B HETO yCTaHABIMBAIOT aMIIEPOMETPUUECKUN CEHCOP
5, TepMETUYHO (PUKCHPYS €ro ¢ MOMOUIbI0 Trailku 4 W pe3nuHoBOro Kojbla. B
rupo3atBop 10 ¢ MOMONIBIO MIMPHULA 3aIMBAOT 3 MJI JTUCTUIUIMPOBAHHON BOJABI U
3aKpy4YMBAIOT BEHTUJIb 2. PeakTop 7 3amOoiHSI0T aKKyMYJATOPHOW CEPHON KUCIOTOM.
M3MenbueHHy0 U MpPeIBAPUTENBHO B3BEIICHHYIO HABECKY METAJUIMYECKOro I[MHKA
maccoir 70 + 10 mr OpocaroT B peakTop 7 U OBICTPO COEAMHSIOT €ro C BXOIHOM
TpyOkoii 6 emkoctu 3. Ilocie 3aBepuieHusi peakiuu (MpekpanieHue mpoiecca
oOpazoBanusi my3slppkoB H, B peaktope 7) BXOAHYIO TpPYOKy 6 MEpeKpbIBAIOT C
MIOMOIIBIO 3a)KMMa, U OT HEE OTCOCIUHSIIOT PeakTop 7. 3aTeM cocyl 3 SHEPTrUYHO
BCTpsAXuBalOT B TeueHue 10 — 15 MuHYT, Hacelmas OUCTHUILIMPOBAHHYKO BOIY
Bojiopoaocoaepxkamied III'C, moiydyeHHOW B pe3ysibTaTe CMENIMBaHUS BO3AyXa B
o0beMe cocyda W BOJIOPOJA, TMOJYYEHHOTO IMPU PACTBOPEHHHM HABECKH LIMHKA B
pa30aBiIeHHON CcepHOM KHCIIoTe. 3aTeM Ccocy[ KJIaayT OOKOBOHM MOBEPXHOCTHIO Ha
MarHUTHYIO MeEIIAJKy, IpPU 3TOM 4YyBCTBUTENbHas moBepxHocTh ACpH, nomxna
HaxOJWThCA B BOJE. BKIIOYAIOT MAarHUTHYK) MEIIAJIKY M TIOCIE JIOCTHKECHHS
CTAOWJIbHBIX TIOKAa3aHUW TMPOU3BOJAT HX OTCYET. 3aTeéM EMKOCThb 3 CTaBsT Ha
MAarHUTHYI0 MEHIAJKy B BEPTUKAJIbHOM IOJOKE€HUU, TaK YTOOBI UyBCTBHUTEJIbHAS
noBepxHocTh ACpH, Haxoaunacs B ra3oBoil (ase u Ha Hell He ObUIO Karellb BOJIbI.
[Tocne mocTukeHHs] CTaOMIIBHBIX MOKA3aHUM MPOU3BOJAT UX OTCUET U BBIYHMCISIOT
3HaueHue kodpduimenta « Kuakocts — raz» mno gpopmyse

K= (A, — A,,)/A4,*100, (5)

rane: Ay m A, - TIOKa3aHUs aHAIM3aTOpa MPU M3MEpPEHUsX B ra3oBod ¢aze u B
KUIKOCTH (BOJIE) COOTBETCTBEHHO, HAXOSIICICS C HEM B COCTOSTHUM PABHOBECHSI.
Pe3ynbTaThl MCHOBITAHWI CYUTAIOT YAOBIETBOPUTEIIBHBIMHU, €CIM BBIYHCICHHOE
3HaYEHHWE CHUCTEMATHUYECKOW  TOTPEIIHOCTH  COOTBETCTBYET TEXHUYECKUM
XapaKTepUCTUKaM Ha MOBepseMbli aHaIM3aTop (1. 2. HACTOSIIIIETO MacnopTa).

IIpumeuyanue. /i TOro 4roObl aHAJINM3aTOP BHOCHJ KOPPEKLUIO HA OIIMOKY <OKHUAKOCTb-Ias3,
CBOMCTBEHHYIO Baremy ceHcopy, HEOOX0IUMO BBINOIHUTH AeiicTBus 111 PO.
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4.3.4. OnpezeneHue mpeiesoB I0MycKaeMoi a0CONMIOTHOM MOTPENTHOCTH U3MEPEHUS

AHanuzarop

il —] ¥YenaxHuTtene f_—u
5 f 1
| ——1 MnaposaTeop

SN N
nre

Puc. 4.1. Cxema yCTaHOBKH [Jisi OMNpEAEICHUS MPEIEIOB OCHOBHOM a0OCONIOTHOM
MOTPELIHOCTU U3MEPEHUN KOHIIEHTPAlMU BOJIOPO/Ia.

1 — 3 noBepounblie ra3zoBble cMmecu, 4 — ammnepoMerpuueckuii cencop ¢ UK, 5 —
YBJIQKHHUTEIb, 6 BXOAHAS TpyOKa, 7 — TUIPO3aTBOP.

KOHIIEHTpaIuu (TmapiualbHOTO JIaBJIEHHS) BOJOPOJAa MPOBOJAT IMOCIE KaTUOPOBKH
aHaJIM3aTopa Mo JABYM TOYKaM COTJIACHO I. 9 pyKOBOJICTBA MO 3KCILTyaTallUu.
HcnbiTanust MOTyT MOpPOBOJUTHBCS KaK [0  aTTECTOBAHHBIM  I[MOBEPOYHBIM
Bogoponocoaepxkamum razoBeiM cMecaMm (I[II'C) mocraBnsiembiM B OaioHax
(n.5.3.4.1), Tak ¥ 1O ra3oBBIM CMECSM IoaydaeMbIM B ycTaHoBke YK-01 (1.5.3.4.2),
KOTOpasi BXOJWUT B KOMIUIEKT MocTaBku aHanu3artopa. (IIpm mokymnke ananmzaropa
HeoOxoauMocTh npuodperenus YK-01 coracoBsiBaeTcs ¢ 3aka3qyuKoM. )

5.3.4.1. Meroauka UCIIBITAHUHN TI0 OMPEICIICHUIO TIPEJCIOB OCHOBHOM abCOIOTHOM
MOTPEIIHOCTA M3MEpPEHUs KOHUEHTpaluu (MapiuuaibHOrO JABJIEHUS) BOJIOPOJA C
ucnosb3oBanueM I[1I'C B 6ainonax.

Jiist mpoBeIeHUsI UCTIBITAHUIM COOMPAIOT YCTAHOBKY MOKa3aHHYO Ha puc. 4.1.
AMIEpOMETPUUECKUN CeHCOp 4 YCTaHaBJIMBAIOT B HU3MEPUTEIBHYIO Kamepy,
BBIXOJIHYIO TPYOKY KOTOpPOW TMOJICOSIMHSIIOT K BBIXOJY YBIaxHuTens 5. BxomHoit
mryuep MK coequHsoT ¢ Tuapo3aTBopoM 7.

[ToBepky MPOBOJAT CIAEAYIOUIUM 00pa30OM:

e [loouepeaHo MoACOEIUHSIOT BXOJHYIO TPYOKY (6) yBiIakHUTENS 5 K OajioHam
(1, 2, 3) c aTrTecTOBaHHBIMU MOBEPOYHBIMH TA30BBIMU CMECSIMH BOJIOPOJA C
a30TOM:

"T'a3z Nel" - 0% Bomopoaa (ommycKkaeTcsi HCIOIb30BaTh aTMOC(HEPHBIN BO3AYyX),
"T'az Ne2" - 15 + 5 % Bogopojia B a3ore,
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"T'az Ne3" - 90 +5 % Bogopoaa B a3oTe (JOMyCKaeTCs UCTOJb30BaTh BOJIOPO/I
MOJy4YaeMbli B  pe3yJbTaTe€ pACTBOPEHUS METAJUIMYECKOTO IIMHKA B
pa30aBICHHON CEPHOM KUCIIOTE).

e C MoMoOIIbIO peyKTOpa Ha OJHOM H3 O0ayIoHOB (1-3) ycTaHAaBIMBAIOT pacxoj
I[II'C paBubii 2 —10 my3sIppKOB B CeKyHAy (HaOmIoAeHHE BEAYT IO
ruapo3arBopy). [II'C nponyckaroT B TeueHue 15 MUHYT, BBITECHSS MPU ITOM
OCTaTKH BO3yXxa u3 Maructpaiu u Hackimas [1I'C napamu BoJibI.

e [locne  HOCTMKEHHS  YCTOWYMBBIX  IOKa3aHUM  MPOU3BOIAT  OTCYET
KOHIIGHTpaluu  (MapuuajibHOTO  JaBJIEHHWs])) BOJOpOJa B  BBIOpaHHOU
omepaTopoM eauHHUIlE wu3MepeHus (00. %, xlla, MM.pT.cT., Mr/1), u
TEMIIEPATYPHI.

e Jlna xaxaoi I1I'C npousBoasT 3 + 5 uaMepeHuil.

e PaccuuThIBalOT KOHIIEHTPAIIUIO W/WIM TMaplUHaIbHOE JaBJIEHUE BOJOpPOJa B
[IT"C, HachIIIEHHBIX TTapaMUu BOJIbI IO OpMYyJIaM:

Xj = (B -pH;0)/B*Yj (1)
(pH>) j= (B - pH,0)*Yj (2)
G = (CH)maa*Xj/100 3)

rae: B — 0apomerpuueckoe 1aBlieHUE;
Yj - npouentHoe conepxanne Bogopona B III'C;
Xj, (nHy)j vu Cj — pacueTHble 3HAUYE€HMs MPOLEHTHOro coaepxkanus (00. %),
MapyagibHOrO JaBJICHUS Boaopoaa (MM. pT. c¢T. uiau klla) u KoHIEHTparuu
PacTBOPEHHOT'0 BOIOPOAa (MKT/J, MI/JT), cooTBeTCTBYIOMIHME j-0if [1I'C;
J —uowmep III'C
pH,0 = (1,014*10°*exp(-5233/(t+273))-0,2401)*(B/760,0)  naBnenue
HACBIIIEHHBIX BOJSIHBIX MAPOB MPU TEMIIEPATYPE UBMEPEHUS;
(CHy) a5, - TAOIMUHBIE 3HAYEHUS KOHIICHTPAIMM PACTBOPEHHOTO B BOJIE
BOZOPOJIa, TP TeMIiepaType usMmepenus (¢ ) (nanHble 6epyTcsi U3 TabIUIbI B
I12).
t — Temreparypa usMepenus, 'C

BeraucnstoT 3HAYEHHS OCHOBHOW aOCOJIOTHOM TOTPENTHOCTH JUIS  KaKJIO0ro
usMepeHus (4j i) no popmyie

Aji(06. %) = | Aji(06. %) - Xj | 4)
Aj i(pH,) = | Aj i(pH,) - (pH2)j | (5)
4 i(Cry) = | Aj i(Cny) - G | (6)

rae: Aji — mnoka3zaHusd aHalIM3aTopa B BBIOPAHHOM ONEPATOPOM E€AUHULE

nzmepenus i j-ro I[1I'C u i-ro uzmepenus;

I — TIOPSAKOBBIN HOMEp u3Mepenus, i =3 + 5 B j —ou [1I'C;
Jns xaxpoi [II'C BBIYMCISAIOT 3HAYEHUST OCHOBHOW aOCOJIFOTHOW MMOIPELIHOCTH
m3Mepennii (Aj) xak cpennee apupMeTHuecKoe aOCOMIOTHBIX IOTPENIHOCTEH I10
COBOKYIIHOCTH U3MEPEHUN
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A (06. %) =ZAji(o6.%)/n 7)
Aj @H2)=2Aji(pH2)/n (8)

Aj (Cny) =ZAji(CHz)/ n 9)

rae: n — konudectBo uamepenuit misa J-ou III'C, n =3 + 5;

Pe3ynbTaThl MOBEPKHM aHAIM3aTOPA CUUTAKOT YAOBJIETBOPUTEIBHBIMU, E€CIU
OCHOBHasi a0COJIFOTHAasi TOTPEIIHOCTh HM3MEPEHUN TMPOIEHTHOTO COJEpP KaHMUS,
NapUyaIbHOIO AABJIEHUS U KOHUEHTPALUH PACTBOPEHHOTO BOAOPOAA [l KaXI0M U3
I[I'C Haxomutcsi B COOTBETCTBUM C TEXHUYECKUMHU XapaKTEepUCTHKaMH Ha
MOBEpsieMblid aHaIM3aTop (1. 2. HACTOSIIETO MacopTa).

5.3.4.2. Metoauka UCHOBITAHUA TI0 OIPEICICHUIO TIPEICIOB OCHOBHOM
a0COJIOTHOM MOTPENTHOCTH HM3MEPEHUsl KOHIICHTpaluuu (MapluaibHOTO JTaBJICHHS)
Bogopona mo III'C, momydaembix c¢ mnomompbio ycraHoBku YK-01 (3amenser
meroauky 11.5.3.4.1 npu orcyrcrBum I1I'C B 6anmionax).

OmnpeneneHue MPOBOIAT IMOCIE KATMOPOBKM aHalu3aTopa MO JBYM TOYKaM
COTJIACHO I1. 9 pyKOBOJICTBA MO 3KCIUTyaTallUu.

IIpumeuanue. [loBepka aHaMM3aTOpPOB MO JAaHHOM METOAMKE TMO3BOJSET OTKAa3aThCsl OT
npuobperenus [1I'C B Oannonax.

Cobuparot yctanoBky YK-01 B COOTBETCTBHHM CO CXEMOU MPEICTABICHHON Ha
puc. 9.4 pyKOBOACTBA MO HKCIUIyaTallMk. AMIIEPOMETPUYECKUI CEeHCop 5
ycTaHaBnuBaT B cocyn 3 ans mpurotosieHus [II'C u pukcupyioT ¢ mOMOIIbBIO
raku 4.

HcnbiTanusi 1O  ONPENEICHUIO TMPEAETOB  JOMyCKaeMol  aOCOJIIOTHOM
MOTPEIIHOCTA W3MEPEHUs KOHIIEHTpaluu (mapluaibHOTO AaBJIEHUSA) BOJOpPOJa B
eauHuIax wusMepeHus 00. %, klla, MM.pT.CT., MI/I, MKI/JI TPOBOIAT IIOCIHE
KaTMOpPOBKM aHalM3aTopa IO JBYM TOYKaM COTJIACHO M. 9 pYyKOBOJCTBA TIO
AKCIUTyaTallMM. 3aTeéM U3MENbYaloT 5-7 TpaHyl METAIUIMYECKOrO0 IMHKa U
B3BEILIUBAIOT TPU - MATh HaBeCcOK Maccoi oT 50 g0 300 Mr Ha aHATUTUYECKUX BECaX C
MOTPEIIHOCThIO B3BewmMBaHusi MeHee | wmr. Cocyn 3 THIATENbHO MPOJYBAIOT
aTMOC(EPHBIM BO3JTYXOM C TOMOIIBI0O MHUKPOKOMIIPECCOpa M 3aKPhIBAIOT BEHTUIH 2
Ha TUapo3aTrBope. PeakTop 7 3amONHAIOT aKKyMYJSATOPHOM CEpHOW KHUCIOTON 8.
OaHy #3 HaBECOK METATMYECKOTO IIMHKa OpocaloT B peakTop 7 M OBICTPO
COCIMHSIOT €ro ¢ BXOJAHOU TpyOKo# 6 emkoctH 3. /[ 60see ObICTPOTO MPOTEKAHUS
peakuuyu PEKOMEHAYETCS HAaBECKYy IMHKA W3MEJbYHTh, a4 PEAKTOp 7 MOTrPYy3UTh B
crakad ¢ Termioi Bogoi (50 — 80 °C). ITomyuaeMblii B peakii PacTBOPEHHUS IUHKA
BOJOPOJI CMEIIMBAETCS ¢ aTMOC(HEpPHBIM BO3AYXOM B oOBeMe cocyna 3, oOpasys
MOBEPOYHYIO0 Ta30BYI0 CMECh, MPOIIEHTHOE COJIepkKaHUE BOAOpPOJAa B KOTOPOH
OTIpeNeIISIIOT TI0 popmyie

Xi=Vj/(Vj+Vc)*100 (7)
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rae: Vj=(myM)*8.31(t+273.15)/B - o0beM BOIOpOJA, BBIACIEHHBIH IIpH
PacTBOPEHHUH HABECKM IIUHKA, JI
M - MossipHast Macca IUHKA, I/Moib, M=65.39
m; - Macca j —OW HABECKU I[MHKA, T
¢ — temneparypa III'C, °C
B — 6apomeTrpudeckoe naBnenue, klla
Ve - 06bem cocyna, 1, (cM. Tabia. 3, 1. 3 HACTOSIIEro nacmnopTa),

[Tocne 3aBepuieHust peakiuu (TpekpaiieHue oOpa3oBaHusl My3bIpbkoB H, B
peakTope 7) BEHTHJIb 2 OTKPBHIBAIOT M CTPABIMBAIOT M30BITOK JMABIEHUS B cocyle 3
yepes ruspo3arBop 10. [Tocne crabunuzanuu nokazaHui (MpUMEPHO Yyepe3 5 MUHYT)
OpPOU3BOJAT OT 3—X 10 5—TH HU3MEpPEHUW ¢ uHTepBaJoM B | MuHYTY. 3arem
orcoequHAOT peakrop 7 u nocrtator ACpH, u3 cocyna 3. AMrepomMeTpUyYecKHid
CEHCOp BbIIEPKUBAIOT B aTMoc(epHom Bozayxe (kak III'C ¢ HyJeBbIM coep:KaHHEM
BOJI0poJia) B TeueHue 25-30 munyT. [locne goctmxeHus: ycronuuBbix nokazanuii AC
B aTMOC(EPHOM BO3IyX€E MPOU3BOMIAT UX OTCUET.

UcnbiTanus mOBTOPSIOT AJISI KaXKJIOM M3 OCTaBLIMXCSI HABECOK METAJNIMYECKOTO
nuHka. I[locne KaxxIoro MCObITAaHUSL COCYJ 3 TILATENbHO MPOAYBAIOT BO3YXOM C
MOMOIIbI0 MUHUKOMIIPECCOPA.

Ina  kaxgorr III'C  BBEIYMCIAIOT 3HAYEHUS OCHOBHOM  aOCOIIOTHOI
MOTPENTHOCTU u3Mepenuit (4j) no popmynam (1) —(9)

Pe3ynbTaThl MOBEpPKH aHAIM3aTOpPA CUHUTAIOT YIOBJIETBOPUTEIBHBIMHU, E€CIU
OCHOBHAasi a0COJIOTHAs TMOTPEIIHOCTh WU3MEPEHHM KOHIEHTpaIuu (mapiualbHOTo
JABJICHHUs])  BOJOpPOJA  HAXOJUTCA B COOTBETCTBUM C  TE€XHUYECKUMU
XapaKTepUCTUKAMU Ha MOBEPSIEMbIN aHaIu3aTop (1. 2 HACTOAIIETO NacnopTa).

5.3.5. OnpeneneHre BpEMEHN YCTAHOBIICHUSI IOKa3aHUM.

[IpoBepky BpeMEHH YCTAaHOBJICHHS TOKAa3aHUW PEKOMEHIYETCS COBMEIIATh C
UCIBITAHUSIMU TI0 OIPEACNICHUIO TPEAENIOB JIOMYyCKAaeMON OCHOBHOM MOTPENTHOCTH
U3MEpPEHUN KOHILIEHTPAIMU BOAOPO/IA.

5.3.5.1. IIpu npoBeAeHUN UCTIBITAHUN 110 MeTOAUKE M. 5.3.4.1 NIpoBEpKY BpeMeHU
YCTaHOBJICHUSI IOKA3aHUW TPOBOJISAT CIEAYIOIIUM 00pa30M.

1. Beixomnyto T1pyOky wusmeputenbHo kKamepsl ACpH, (cm. puc. 4.1)
OTCOCIUHSIOT OT YBJIQKHHUTENS WU MPOAYBAIOT aTMOC(PEPHBIM BO3IYXOM C
MOMOIIBI0 OOy IUTENS pacxoaa (TpyIia, UiIu MUHUKOMIIPECCOP» ).

2. C moMoripo peayKTopa Ha OJJHOM M3 0ajluyIOHOB ycTaHaBiauBarT pacxox [11'C
paBHbIit 5 -10 my3sippkoB B MuHyTYy. [locne crabunu3zanuu nokaszanuii ACpH,
B BO3/yXE, BBIXOJHYIO TPYOKYy TMOJCOCIUHSIOT K YBIAXHUTENIO (DUKCUPYS
Bpemsi poctwkeHuss 90% mokasaHuii OT pacyeTHOM KOHLEHTpauuun Xij,
BbIYUCIIEHHOM 110 opmyiie (1).

Pe3ynbTaThl MOBEPKH aHAIU3AaTOPA CUUTAIOT YJIOBJIETBOPUTEILHBIMU, €CIIU BPEMS
YCTAHOBJICHUSI TIOKA3aHUM COOTBETCTBYET TEXHUYECKUM XapaKTepUCTHKaM Ha
MOBEpsIeMbI aHaIu3aTop (CM. 1. 2).
5.3.5.2. Ilpn npoBeAEeHUU UCHBITAHUA MO MeToAuKe M. 5.3.4.2 mpoBEpKy BpPEMEHU
YCTaHOBJICHHSI IOKA3aHUW TTPOBOJIAT CICAYIOIIAM 00pa30oM.
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e CobOuparor yctaHoBKy st mpurotoiienust [II'C B COOTBETCTBUM CO CXEMOi

IIPUBEICHHON Ha puc. 9.4. AMNEpOMETPUYECKUNA CEHCOP 5 YCTAaHABIMBAIOT B
cocyn 3, repMeTHYHO (PUKCUPYSI €ro C IMOMOIIbI0 Tailku 4 U PEe3uHOBOTO
Konpla. PeakTtop 7 3amonHAIOT aKKyMYJATOPHOM CEPHOM  KHCIIOTOM.
N3menbueHHyI0 U B3BEUIEHHYI0 HABECKY METAJNIMYECKOro [IMHKA MOMEUIAloT B
peakTop 7, KOTOPBIA OBICTPO COEIUHSIIOT ¢ BXOJHOM TpyOkoil 6 emkoctu 3.
[locne 3aBepuieHust peakiuuu (MpekpanieHue mpouecca oOpa3oBaHUS
ny3bIpbkoB H, B peakTope 7) BEHTWIIb 2 OTKPBIBAIOT U CTPABJIMBAIOT U30BITOK
JaBJICHUA B cocye 3 uepe3 ruapo3arsop 10.

[Tocne crabunu3anuu Moka3aHUuil MPOU3BOIAT UX OTCYET. 3aT€M OTKPYUUBAIOT
raiiky 4 u nocraior ACpH, u3 emkxoctu 3, Quxcupys mpu 3TOM Bpems
noctuxkeHus 10 % 30HBI MOKa3aHUM OT yPOBHSI CUTHAJIA CEHCOpPa B EMKOCTH C
Irc.

Pe3ynpraThl MOBEPKM aHAIM3aTOpa CUYUTAIOT YAOBIETBOPUTEIBHBIMU, €CIH
BpEMS YCTAHOBJICHHSI NOKA3aHWM HAXOJUTCS B COOTBETCTBUU C TEXHUYECKUMHU
XapaKTepUCTUKAMU Ha MOBEPsIEeMbIN aHanu3aTop (1. 2).

5.3.6. Onpenenenye TpeacIoB JOMYCKaeMOM a0COFOTHON MOTPEITHOCTH U3MEPEHUM
temrneparypel Ha orMmeTkax 0, 25, 50 °C mkanbl mpoBepsieMoro mnpubopa myTem
CpPaBHEHUSI €ro IMOKa3aHWW C TMOKa3aHUsMHU 3TajmoHHoro Tepmomerpa (TJI-4 win
TEpMOMETp O0Jiee BHICOKOTO Kjlacca TOYHOCTH).

Puc.4.2. Cxema YCTAHOBKH [UIA MOBEPKH npuiopa.

1 - TepMOCTAT KHAKOCTHOH; 2 - 3TANOHHBIA TEPMOMETD; 3 - MACHHTHAS MEINANKA,
4 - aMIepOMETPHUECKHH CEHCOP; 5 - BOMIA; 6 - TEPMOCTATHPYEMBIN CTAKaH;
7 - aHanuzaTop eogopona ABII
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5.3.6.1. B cooTBeTCTBUM CO CXeMOM MOKa3aHHOU Ha puc. 4.2., COOMPAIOT YCTAHOBKY U
IPOBOJST CJIEAYIOIIHE ONEPALINN:
® [OrpyXaroT yyBCTBUTENbHYIO yacTh ACpH, u Tepmomerp Ha rayOuny 20-30
MM B TEPMOCTATUPYEMBIM CTAKaH C WHTEHCUBHO NEPEMEIIMBAEMOM BOJOW,
MMEIOUIEH TEMIIEPATYPY MOBEPSIEMON OTMETKH IIKAJIbI;
® [I0CJI€ BBIIEPKKHA B BOJE€ B TEUEHUE HE MEHEE 5 MUHYT CHUMAIOT IOKa3aHMUS
TEeMIIepaTypbl TEPMOMETPA aHAJIU3ATOPA U 3TAJJOHHOI'O TEPMOMETPA.

Ilpumeyanue. KoinyecTBO OTMETOK HIKAJIBI MOXKET OBITh YBEIHMUEHO WJIM YMEHBIICHO UCXOJs
U3 PEaNbHOTO IHara3oHa M3MEPEHHH TeMIIepaTyphl MOBEPSEMOro mpuodopa, HO ¢ 00sS3aTeNbHBIM
BKJIIOUEHUEM HauaJIbHOIO M KOHEUYHOTO 3HAUCHMI JUana3oHa n3MepeHuil oBepsieMoro npudopa.

5.3.6.2. IIpenen Ar

TEeMIEepaTypbl IPUOOPOM PACCUUTHIBAIOT 1O (popMyIie
Ap=T°-T' (8)

OCHOBHOM JI0ITyCKaeMOM a0COJIFOTHOW MOTPEIIHOCTH U3MEPEHHUS

1
rae: I —3HaueHHe TeMIepaTyphl CPEIbl, K3MEPEHHOE TPUOOPOM;
0
T'” 3naueHuWe TeMIIEpATyphl CPEIbI, H3MEPEHHOE ITAJTOHHBIM TEPMOMETPOM.
5.3.6.3. Ecnu 3naueHue AT , paccuMTaHHOE ISl KaXJO0ro BbIOPAHHOTO 3HAYCHUS

OTMETKHM IIKajJbl TEMIIEpaTyp, HE MPEBbIIAET 3HAYEHHUS, YKa3aHHOTO B 1. 2,
pe3yibTaThl UCIBITAHUN CUUTAIOTCS YJOBJICTBOPUTEIHHBIMH, & TPHUOOP MPU3HAIOT
IPUTOJHBIM K JAJbHEUIIEMY MPOBEACHUIO HCIBITAHUWA. B IIPOTUBHOM ciydae
npudop OpakyroT.

5.3.7. Ilo pe3ynapTaTaM MOBEPKHA BBIAAETCS CBUAETEIBCTBO O IEPBHUYHOW WIIH
MIEPUOANYECKON TTOBEPKE.

IHPUMEYAHHUE. IloBepky aHaiu3aTOpOB B COOTBETCTBHMM C JAHHOW METOJUKOW MOTYT
ocymectBiats ['TI BHUMOTPU (I'OCCTALAPT P®), «POCTTECT MockBa» U peruoHaibHbIC
HCM. Ilpennpusitue-uzroroButenib OO0 «®Pupma «Anspa BACCEHC» ocymecTiser
JanpHeHyo noaaepxkky csoux [lokynarenel, npeniaras yciyru o CEpBUCHOMY OOCITyKMBAHUIO
AQHAJIN3aTOPOB, WX IIOATOTOBKE K IPOBEACHHUIO IEPUOIUYECKON IOBEPKHM M IPEACTABICHUIO
aHAJIM3aTOPOB B opraHsl ['occTanmapTa 1uisi NPOBEAECHUS NEPUOANYECKOM TTOBEPKH.

6. IPABUJIA XPAHEHMUA

6.1. AHanmuzaTop B YMNAKOBKE NPEANPUSATUA-U3TOTOBUTENS JOJKEH XPAHUTHCA B
3aKpHITOM TIOMENIEHHH TIpu Temmeparype or 5 g0 50 °C M OTHOCHTEIBHOM
BiIakHocTH He Oonee 80 % mpu temmeparype 25 °C (ycnosust xpanenus 1 mo 'OCT
15150).

6.2. [lpu nauTENbHOM XpaHEHUU AMIIEPOMETPUUYECKHX CEHCOpPOB Y IMOTpeOUTeNs
(Oonee 6 mecsiteB) HEOOXOAUMO CIUTH PACTBOP IIEKTPOJIUTA.
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7.TAPAHTUH U3I'OTOBUTEJIA (ITOCTABIINKA)

7.1.  TapanTuiiHbli CpOK DOKCIUTyaTalldd aHaiu3aTtopa IMpu  COOJIOJECHUU
IToTpeOurenem yclOBUH 3KCIUTyaTallMd, YCTAHOBJIEHHBIX HACTOSIIHMM MaclopTOM,
cocTaBisieT 24 Mecsila co AHS MPpoAaku nmpudopa.

7.2. I'apaHTHITHBIA CPOK XpaHEHHs 0€3 NepEeKOHCEPBALMHU MPU COOJIFOCHUH MPaBHII
XpaHeHus - 3 roja.

7.3. B TeueHue TrapaHTHUHHOIO CpOKa IMpU COOJIFOJACHUM MOTPEOUTENIEM MpPaBHII
JKCIUTyaTallM  MPEANpPUITHE-U3TOTOBUTENL  O€3BO3ME3IHO PEMOHTUPYET WIH
3aMEHSAET aHAINU3aTOp WM €ro 4YacTH IO MPEAbABICHUI0 TapaHTUHMHOIO TajlOHA
(ITpunoxenue 1).

8. CBEJAEHUSA O PEKJIAMALIMAX

B cnydae oTkasa ananuzaTopa Wik 0OHapyKEHHUsl HEUCIIPAaBHOCTH B ero pabore
B [IEPUOJI IEUCTBUS 0053aTENIbCTB, a TAK)KE OOHAPYKEHUS HEKOMIUIEKTHOCTHU MPHU €ro
NEPBUYHON MPUEMKE, Biajiesel] Mprudopa AOMKEH COCTaBUTh aKT O HEOOXOAMMOCTU
OTNpPaBKU  MpuOOpa  MPEANPUATHIO-U3TOTOBUTENIO, WM  [OCTaBUIUKY, WIH
IPEANpPUSATHIO, OCYIIECTRISIONIEMY TapaHTUHHOE 00CTy>KUBaHHE.
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Ipuaoxenue 2.

MeToanka usmMepeHns: ¥ Mpoueaypa BHECCHUS KOPPEeKIUU
CHCTEMATHYEeCKOH oNOKH «Kuakocrs-ra3»

[Tepen HavamoM U3MEpEHUsI CUCTEMATHUSCKOW OMUOKH « KUIKOCTh-
ra3» Heo0OX0JIMMO YCTAHOBUTH HYJIEBYIO KOPPEKIUIO JAHHOUN OITUOKH, BHITIOIHUB
I. 5 HACTOAIIETO MPUITOKECHUS.

1. B cootBerctBum ¢ PO mpoBeaute kanuOpoBky ananmzatopa mo [II'C. (cm. m.
9).

2. B meHto «YcTaHOBKM» BBIOEpHUTE €IMHUILY U3MepeHus — 00.% (cm. puc. 8.3-8,
puc. 8.3-9).

3. Usmepenne ommbku «KUAKOCTH - ra3» MPOBOJAT HA YCTAHOBKE, MOKa3aHHON
Ha puc. 9.4 pyKoBOACTBA 10 IKCILTyaTallUH.

4. Cocyn (3) 3amonHSAIOT HAa ¥4 00beMa JTUCTHIMPOBAHHOW BOJOW M OpOCArOT B
HEro akTHBAaTOp OT MAarHUTHOM MeEIIAJKHh. 3aTeéM YCTaHABIMBAIOT B HErO
aMIepoMeTpudeckuii ceHcop (5), TepMEeTHYHO (PUKCHUPYS €r0 C TOMOIIBIO
raiiku (4) u pesuHoBoro kousbla. B rugposzatsop (10) ¢ moMoursto mmpuia
3IMBAOT 3 MJI JUCTUJUIMPOBAHHOM BOABI W 3aKPY4UHMBAIOT BEHTWIb (2).
Peakrop (7) 3amomusror o wmetku 50 % aKKyMyJSITOPHOM KHCIOTOM.
N3mMenpyeHHy0 ¥ MpEeABApUTEIbHO B3BEIICHHYID HABECKY METaUIM4E€CKOIo
uHaka maccoit (70 + 10) mr 6pocatot B peaktop (7) u OBICTPO COSTUHSIOT €T0 C
BXxomHOW TpyOkoit (6) emkoctu (3). Ilocrme 3aBeprieHus peakiuu
(mpekpaienue mpoiecca 0opasoBaHus my3sIpbkoB H, B peakTope (7) BXoHYIO
TpyOKy (6) mepekuMaroT ¢ MOMOIIBI0 3aKHUMa M OTCOSAMHSIIOT OT peakTopa
(7). 3arem cocyn (3) sHEpru4HO BCTpsXuBalOT B TedueHue 5 — 10 MUHYT,
HaChIIIasl JUCTUIUIMPOBAHHYIO BOoy Bojiopoocoaepsxameit [1I'C, nonyuenHon
B pe3yjbTaTe CMENIMBaHUsA BO3AyXa B o00BeME cocyla U BOJOpPOa,
MOJIYYEHHOTO TPHU PACTBOPCHUH HABECKH IIMHKAa B pa30aBJICHHOW CEpPHOM
KHCIIOTE. 3aTeM COoCyJ KIaayT OOKOBOH TMOBEPXHOCTHIO HAa MAarHUTHYIO
MEIIAJIKy, IPU 3TOM YyBCTBUTEJbHAs MOBEPXHOCTh AC OJKHA HAXOAUTHCA B
Bojie. BKitouaroT MarHMTHYIO MEIIANKY W TOCTE JOCTHKEHUS CTaOMIIbHBIX
MOKa3aHUW MPOU3BOAAT UX OTCUET. 3aT€M €MKOCTb (3) CTaBAT HA MAarHUTHYIO
MEMIAJIKy B BEPTUKAJIHHOM TIOJIOKEHUH, TaK YTOObl YyBCTBHUTEIbHAS
noBepxHOCTh AC Haxoauachk B Ta30BOM ¢aze U Ha HEl He ObUIO Karelb BOJIBI.

5. Beraucnure 3nauenne ko3 duimenta «Kuakocts — ras» mno hopmyie

K= (Ar — A,)/Ar*100, (IL.2.1)

rae: Ar u A, - TIOKa3aHWs aHajIM3aTopa MPH U3MEPEHHSIX B Ta30Boi (aze u B

KUIKOCTH (BOJIC), HAXOISIIIEHCS ¢ HeW B COCTOSIHUM paBHOBecHs B 00. %o.

6. st Toro 9TOOBI aHATM3AaTOP BHOCKIJI KOPPEKIIMIO HA OMIUOKY «OKHIKOCTH-Ta3y,
CBOMCTBEHHYIO Bamemy ceHcopy, HEOOXOAWMO BBITIOJHUTH CIEAYIOIIHE
JICUCTBHUS:

5.1. HaxxmuTe kinaBuiy «BBoay» u Boriaute B ['maBHOe MeHI0 (cM. puc. 8.2-1).

5.2. Beibepure onmuto «KanubpoBkay u HaxXMuUTE KiaBuiry « BBomy»
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5.3. Haxxmute knaBuiy «BHU3» W,

CIYXEEHOE HEHE yaepKUBas ee B Ha)KaTOM
EATTHEPOEEAL : cocTossHMM, HaxmuTe «BBoa». Ha
CI{CTeMEES Mo T—ET JIMCIUIEE aHaJIU3aTopa BBICBETUTCS

CIIyKeOHO€ MEHIO, IOKa3aHHOE Ha
puc. I12-1

HyTeEpoM ToYKH
IIo =HaYeHwM0 O

Puc. I12-1. CnyxeOGHO€ MEHIO.

5.4. B oTkpbiBlIeMcs OKHE BbIOepuTe oOniui «CHCTEeMHBbIE KaIMOPOBKU» U

Haxxmute «BBom». Ha nucrniee aHamuzaTtopa BBICBETUTCA OKHO, MOKA3aHHOE Ha

puc. 112-2.

5.5 B otkpsiBiemcst okHe BbioepuTe oniuio «Ommoku XK-I'» u HaxkmuTe «BBOIY.
Ha nucninee ananuzatopa BRICBETUTCA OKHO, ITOKa3aHHOE Ha puc. [12-3.

CIY HAEEHOE MEHH
KEATTHMEPORH A -
TeMIIepamiP et
TomoEoDD BEENOIS
Ouwstbhress H-T.

Puc. T12-2. OkHO CHUCTEMHBIX KaIuOPOBOK.

5.6. C moMouipl0 KIJIABUII MEPEMEIICHUS] Kypcopa BBEIUTE pPACUETHOE 3HAYCHUE
korddunmenta «Kunkocte-raz». Ilocme BBojJa B SHEProHE3aBUCUMYIO MaMSATh
3HaueHus kodpdunuenta « KuakocTb-raz» aHaIM3aTOp aBTOMAaTUYECKU OyIeT
BHOCUTb KOpPPEKLHIO IpPU HPOBEACHUU
U3MEpPEeHUN B XKUAKOCTAX. [Ipu uzmepenusx EremriTs i:im}-IE!EE,?
B ra3axX KOPPEKIIUs BHOCUTHCS HE OYJIeT. HMHIOEOCOTE-TEE

Puc. I12- 2 5 j{

3. OkHO BBOJa OMINOKH « KHIKoCTh-Ta3y.

IIpouenypa BHeceHUs] KOPPEKIUM HA
3aBHCHMMOCTb CUTHAJIA CEHCOpa OT
CKOPOCTH NMOTOKA aHAJM3UPYEMOii )KUTKOCTH.

Cucrematnueckas omuoOka <« KHIKOCTh — Ta3» TakkKe TMpPOSBISICTCS B
3aBUCMMOCTH CHUTHajla CEHCoOpa OT CKOpPOCTH IOoTOKa. B Tex ciydasx, korjaa
U3MEPEHHUSI TPOBOJAAT TMPHU IIOCTOSHHONW CKOPOCTH TOTOKA, 3Ty IOrPEIIHOCTH
U3MEPEHUS MOXKHO MCKJIIOUNTH. JIJ1s1 3TOro cHavaja HeoOXO0IUMO BBITIOJHHUTH TL.II. 1,
2 wmeromuku I12. 3arem HeoOxoauMo coOpaTh YCTAaHOBKY, OOECIICUMBAIOIIYIO
TpeOyeMyr0 CKOPOCTh MPOTOKA JTUCTHIIMPOBAHHOW BOJbI, HackleHHoW T1I'C, yepe3
u3MmepuTenbHyo kamepy AC. Takas ycraHOoBKa, HapuMep, MOXKET OBITh COOpaHa ¢
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UCIIOJIb30BAHUEM MEPUCTATBTUYECKOTO HAcOCa C PEryJHPYyEMbIM  PacXOJOM.
YcraHoBuTe pacxoll JUCTUUTMPOBAHHOM BOJIBI 4Ye€pe3 M3MEPUTENIbHYI0 KaMepy
OJIM3KUI K peaibHOMY PacXoAy aHAIM3UPYEMOH KUAKOCTH Ipu ee aHanuze. [locie
JOCTH)KEHUSI YCTOWYMBBIX TMOKa3aHUM MPOU3BEIUTE MX OTCYET. 3aTEM BBIIOJHUTE
.. 4, 5 metonuku, onucanHoi B [12. [lociie BBo/ia B SHEPrOHE3aBUCUMYIO MAMSTh
3HaueHus Kkodpdunuenta <«OKuakocTb-raz», aHald3aToOp aBTOMATHYECKH OyaeT
BHOCHUTH KOPPEKIIMIO MPU MPOBEIACHUU U3MEPEHUM B skuaKocTsX. [Ipu u3mepeHusix B
razax KOppeKIusi BHOCUThCS He OyeT
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Ipuaoxenue 3.

Tabnuiia 3aBUCUMOCTH KOHIICHTPAIIUU BOJIOPO/IA B IUCTUIUTMPOBAHHOMN BOJIE OT
TeMIIepaTyphsl pu aTMochepHoM naBieHuu 760 MM.pT.CT.

°C__ 00 01 02 03 04 05 06 07 08 09
0,0 1840 1839 1838 1836 1835 1834 1832 1831 1830 1829

1,0 1827 1826 1825 1823 1822 1821 1819 1818 1817 1816
2,0 1814 1813 1812 1810 1809 1808 1807 1805 1804 1803
3,0 1801 1800 1799 1798 1796 1795 1794 1792 1791 1790
4,0 1789 1787 1786 1785 1784 1782 1781 1780 1778 1777
5,0 1776 1775 1773 1772 1771 1770 1768 1767 1776 1765
6,0 1763 1762 1761 1760 1758 1757 1756 1755 1753 1752
7,0 1751 1750 1748 1747 1746 1745 1743 1742 1741 1740
8,0 1738 1737 1736 1735 1733 1732 1731 1730 1729 1727
9,0 1726 1725 1724 1722 1721 1720 1719 1718 1716 1715
10,0 1714 1713 1711 1710 1709 1708 1707 1705 1704 1703
11,0 1702 1700 1699 1698 1697 1696 1694 1693 1692 1691
12,0 1690 1688 1687 1686 1685 1684 1682 1681 1680 1679
13,0 1678 1676 1675 1674 1673 1672 1670 1669 1668 1667
14,0 1666 1665 1663 1662 1661 1660 1659 1657 1656 1655
15,0 1654 1653 1652 1650 1649 1648 1647 1646 1645 1643
16,0 1642 1641 1640 1639 1638 1636 1635 1634 1633 1632
17,0 1631 1629 1628 1627 1626 1625 1624 1622 1621 1620
18,0 1619 1618 1617 1616 1614 1613 1612 1611 1610 1609
19,0 1607 1606 1605 1604 1603 1602 1601 1600 1598 1597
20,0 1596 1595 1594 1593 1592 1590 1589 1588 1587 1586
21,0 1585 1584 1583 1581 1580 1579 1578 1577 1576 1575
22,0 1574 1572 1571 1570 1569 1568 1567 1566 1565 1563
23,0 1562 1561 1560 1559 1558 1557 1556 1555 1553 1552
24,0 1551 1550 1549 1548 1547 1546 1545 1544 1542 1541
25,0 1540 1539 1538 1537 1536 1535 1534 1533 1532 1530
26,0 1529 1528 1527 1526 1525 1524 1523 1522 1521 1520
27,0 1519 1517 1516 1515 1514 1513 1512 1511 1510 1509
28,0 1508 1507 1506 1505 1503 1502 1501 1500 1499 1498
29,0 1497 1496 1495 1494 1493 1492 1491 1490 1489 1487
30,0 1486 1485 1484 1483 1482 1481 1480 1479 1478 1477
31,0 1476 1475 1474 1473 1472 1471 1470 1469 1468 1466
32,0 1465 1464 1463 1462 1461 1460 1459 1458 1457 1456
33,0 1455 1454 1453 1452 1451 1450 1449 1448 1447 1446
34,0 1445 1444 1443 1442 1441 1440 1439 1438 1436 1435
35,0 1434 1433 1432 1431 1430 1429 1428 1427 1426 1425
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Ipuaoxenue 4.
MeToauka KaJNOPOBKH JATYUKA TEMIIEPATYPHI

IIpu BeIMycKe M3 NPOW3BOJACTBA BCTPOEHHBI B aMIEPOMETPUYECKUN CEHCOp
JATYMK TEMIEepaTypbl KaJIuOpPyeTcsl MO METOJIUKE, aJrOPUTM BBINOIHEHUS KOTOPOM
3alMcaH B ChOy)keOHOM MeHIo aHanmu3aropa. Ilpuberath k KammOpoBKe aTunKa
TEMIIepaTypbl CJEeNyeT TOJIbKO IpPH 3aMEHE CEeHcopa Ha HOBbIM. B 3TOM ciyuae
NOJKJIIOYUTE HOBBIMA CEHCOp K H3MEPUTEIIbBHOMY YCTPOMCTBY H© BKJIIOYMTE
ananuzatop. /st mpoBeneHs KamMOPOBKY JaTYMKa TeMnepatypbl Bam HeoOxoanmo
coOpaTh YCTaHOBKY IMOKa3aHHyr0 Ha puc. 4-2. C MNOMOIIbIO 3TON yCTaHOBKHU
HEOOXOAMMO 00ECIIEYMTh TPY OTMETKHU IIKajbl TEMIEpaTypsl B auanasone 5 -50°C.
Ecnmu B Bameit nmaboparopum HET TepMOCTaTa, MOXXHO TPHU OTMETKH IIKAaJbl
TeMIIepaTyphbl oOecnieunTh 0ojiee MPOCThIM criocoOom. [l aToro Bam HeoOxomamm
TEPMOC, CTakaH C JUCTWUIMPOBAHHOM BOJOM KOMHATHOM TeMIEpaTypbl U
IUIACTHKOBBIM CTakaH cO JbJOM. B TepMoc HajeiTe AUCTHUILIMPOBAHHYIO BOAY
nogorpetyio g0 50 +5°C. B crakaHe CO JIbJOM BBIMOJHUTE OTBEPCTHE ArameTpom 10
MM. JlJIs1 yBEJIMUEHMST IMaMETpa 3TOr0 OTBEPCTHS 0 16 MM 3alelTe B HETO TEIION
BoAbl. Yepes 5-10 MuUHYT BoJa B JiyHKE Oy/le€T UMETh TEMIEPATYPY TasHHS JIbla ~
0°C.

Jlnis mpoBeneHusT KanTuOPOBKHU JaTYMKa TeMIIepaTypbl HEOOXOIUMO MEeperTH B
Cy>keOHO€ MEHIO0 KaauOpOBOK, MOKa3zaHHOE Ha puc. [12-2. Jljist 3TOro BBIOJIHUTE
nyHKTHI 5.1. — 5.4. [Ipunoxenus 2 u, Beiopas onuuio « TEMITEPATYPBI», naxmure
«BBO/l». B oTkpbiBIIEMCST OKHE (CM.

EATHMEFOEEA: puc. [I4-1) BwIOepuTe  OMIHIO
P HIOEHEST oY B «Hwkned  TOYKM» MU HAXMUTE
~ ~ «BBOI».

EepxHel ToOY B
[Monopassa T

Puc. I14-1. Okno «KanubpoBka
JlaTYuKa TeMIepaTypbl».

[Torpy3ure ceHcop u 00pa3LOBbIA TEPMOMETP B TEPMOCTATUPYEMBIN CTaKaH C
TEMIIEPATYPON HM)KHEHM OTMETKH IKAJIbI:
5+1°C unu B JyHKY B CTaKaHE CO JIBIOM. EAJIMEPOEEA
JloKaUTeCh YCTaHOBICHHMS IoKazaHui |[1onTIIe :"'!II;ELF"III_TI]:x“"aI_'{I-IJ:-i
tepmomerpa (cMm. Puc. [14-2.) v HaxMuTE | TIOHASS NI HaWHMIITS
«BBOI». 'BE |_:'1‘|‘

Puc. 114-2. OKHO nOKa3aHU TEPMOMETpA. 2 5 . E- s:t:
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- B otkpeiBmiemcs okne (cM. Puc.
ELATIMEFOEBE L [14-3.) BBeaWTE TEMIIEPATYPy HIDKHEMH
TEMIIEF. CEHCOPL TOYKH C MOMOILBIO KJIABUII IEPEMELIEHUS
Eregrim= TEMIISPa TV Y Kypcopa u Haxmute «BBO».
IIEFPEOH mow e

ﬂﬂﬂ _ﬂ I:Il: Puc. I14-3. OxHO BBOJA TEMIIEPATYPBI

HMDKHEM TOYKH IIKaJIbI.

[Tocne coobiienust 00 ycnemHon KanuOpoBKe HIKHEHW TOYKU Ha 9KpaHE BHOBb
MOSIBUTCSL MEHIO KaIMOpOBKHU aatuuka temiepatypsl (Puc. 114-1). BeiGepure onmuto
«Bepxneit Toukn» u HaxMute «BBO/I».

[Torpy3ute ceHcop u OOpa3LOBbII TEPMOMETP B TEPMOCTATHPYEMBIM CTakaH
WIM TEPMOC C TEMIIEpAaTypoll BEpXHEH OTMETKM IIKajdbl M, JOXKIABIIKCH
YCTAHOBJICHUsI TOKa3zaHuil TepmomeTrpa (cM. Puc. I14-2.), Haxmure «BBO]I».
Cuwuraiite MOKa3aHHe 00pa31oBoro

TEPMOMETPA M C IIOMOLIBIO  KJIABUII EALTIMEPOEEA
[EepEMEIIEHUS  Kypcopa BBEOUTE OTO TEMIIER. CEHCOPR
3nauenue (cM. puc.4-4.). FEeoMT:e TeMIISpaTypy

ETOPOM mowei

Puc. 114-4. OxHO BBOJIA O d ﬂ .ﬂ ‘:E

TCMIICPATYypPhbL HMPKHEM TOYKH IIKAJIbI.

[Tocne cooOienus 06 ycrenHoi katuopoBKe BEpXHEH TOUKH Ha YKpaHe BHOBb
MOSIBUTCSL MEHIO KaJIMOpOBKHU natuuka temrepatypsl (Puc. 114-1). BreiGepure onmuto

«ITonpaBka T» u Haxmute «BBO/».

I:i EI;';:!‘P}:.iIIIg:'_J IaTy e E Beimonnute HHCTPYKIIUIO

SR SR G S o MOKa3aHHYI0 Ha JUCIUIEC aHaJM3aTopa

e RUHHdTHUH (cMm. puc. 114-6.) u HaxkmuTe «BBOI».
TEMITSPATY RO M

Ha¥wMETe BRI Puc. [14-6. OKHO C MHCTPYKLHE

JloxauTech yCTaHOBJIEHUS NTOKA3aHUN TEPMOMETPA
(cm. Puc. I14-2.) u nHaxmute «BBOJ». Cuuraiite
MOKa3aHWe TeMIIepaTyphl ¢ 00pa3IoBOTO TepMOMETpa U
BBEJUTE ATO 3HAUCHUE C KJaBuaTypbl (cMm. puc. [14-7.).
Haxvure «BBO/I».

ErenmTs reMIIeparypy
STEIIOHHOIDO
TEPMOMeTha

020.0°C

Puc. 114-7. OkHO 111 BBOJIA TEMIIEPATYPHL.
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IIpusnoxkenue 5.

NucTpykuus no padore ¢ anaaunzaropom ABII-12T" co BcTpoeHHBIM
MHMKPOKOMIIPECCOPOM.

Anammzatop  ABII-12I' MoXkeT  IOCTaBIATBCS €O BCTPOEHHBIM
MUKPOKOIIPECCOPOM (B JIaJIbHEHIIIEM - TOMIIA).

Jlist BKJIIOUCHHUS TIOMIIBI
Ha)XxMuTe Kiasumy “BrnpaBo”. B neBom
BEpXHEM YIJIy DOKpaHa 3aropurcs
MKOHKa 0003Havaromas padoTy MOMIIbI
(ecm. puc. [II7-1). Tlo wucreyeHuun
BPEMEHU PABHOIO HMHTEPBANY pPabOThI
MOMIIbI OHA TIOTACHET.

Puc. T17-1. Oxro nzMenenni **YCTAHDBKA**

JIns 3amaHus MHTEpBayia padoOThI Yo JIDBHI.& HEM‘HHI‘:I

NOoMIbl BOMJUTE B MEHIO «l71aBHOE E.IIHHHI.I HEMEepeHT S

MEHIO» = «YCTaHOBKa» U BbIOEpUTE HEmenbelicos
onuuo «MHTepBaia nmomms» (CM. puC. I:"t'

[17-2). Tlocime HaxaTuss KJIABHIIH YCTAaHOERA YacCos
HHETepEaATa ITOMITW

«BBom» aHaJIN3aTop IIPEIIIOKUT
BBECTH BpeMsl pabOThl OMIIBI ( CM. pHUC.
I17-3).

Puc. T17-2 Oxnao0 « YCTAaHORKA».

T TR [Tpu ITOMOIITN KJIQBHII
%E‘EE%I%II‘TIEH%EE&IE; nepeMeleHusl Kypcopa BBEIUTE BpeMs

paboThl ToMIibl U HaxkmutTe “Boxa”. s
BO3BpAIllCHUSI B OKHO  HM3MEpPEHUM

Ha)XMUTE Ki1aBuily “OTMeHa’” aBa pasa.

Puc. I15-3. OkHO ycTaHOBKH BpEMEHU
Da0OThI TOMIIBI

Ecnu u3MepeHus: KOHIIEHTpALlUU BOJOPOJA MPOBOJAATCS B MarucTpaliix WU
EMKOCTSIX paloTarouMx TMpu JaBICHUSX HIDKE arMoc(epHOro HeoOXOoAUMO
BbIXOIHYIO0 TpyOKy MK coeAMHUTH ¢ MUKPOKOMITIPECCOPOM.

Buumanme! Eciaum wu3MepeHuss KOHIEHTpAIMM BOJOPOJA TMPOBOASTCS B
MarucTpajisix WIM €MKOCTSIX padOoTaromMX IpHU JaBICHUSX BhIIIE aTMOC(HEPHOro,
HeoOXxonuMoO BbIXOJHYIO TpyOky WK oTcoenunuth OT MUKpOKOMIIpeccopa, a
BxosHyt0 TpyOky UK noncoeaHUTh K TpoOOOTOOPHOM TOUKE.
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Ipuaoxenue 6.
BoccraHoBiieHHe 3aBOACKHX MapaMeTpPOB

K npouenype BOcCCTaHOBIEHHUs 3aBOACKHX IApaMETpOB CIEAyeT IpuOeraTh
TOJIBKO B KpaWHMX cCiydasx. lIpm 3TOM Hy»XHO YETKO BBINOJHATH HWHCTPYKIIUH,
BBICBEUHMBAEMBIC HA JUCILIEE aHAIMU3AaTOPA.

JInst BOCCTAHOBJICHMsI 3aBOJCKMX I[apaMeTpOB HYKHO BOWTHM B OKHO
«YCTAHOBKA» (cm. Puc. 8.3-1.) u, yaepxkusas kinasuimy «BHU3», naxarte
kinauiy «BBO/l». B mosiBuBIIEMCS Ha 3KpaHe CIy)KEOHOM MEHIO YCTaHOBOK
HEOOXOAMMO BBIOpaTh OMIMIO «3aBOJ. HACTpoWkm» u HaxkaTh «BBO». lns
BOCCTAHOBJICHHS 3aBOJCKUX YCTAaHOBOK B JIMAJIOTOBOM OKHE BhIOepHTE OMIuio «JIA»
1 Haxxmute « BBO».

BoconaHOEMTH
BAEBEQICKME YOTAHOERMY

B I
HET
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