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Buumamenvno npouumaiime oannoe pyxoeoocmeo.
Ono cooeporrcum 8a)xcHyrw ungopmayuro 00 ycmpoiicmee
aHanu3zamopa, e2o 0COOEHHOCMAX U MemMoOUKAX NPOGEeOeHUs
uU3MepeHuil npu peuleHuu KOHKPemHulx 3a0au
AHATUMUYECKO20 KOHMPOIA 8000P00a.

[annoe pykosoocmeo nomoscem Bam npasunvno
YCmMaHoeums aHaIu3amop u Osicmpo eeecmu e2o 6
IKCHIIYyAmayuio, coo0a100aa npu IMom Heodxooumole
mpebosanusn e2o 6€30nacH020 UCHOIb306AHUA.

Buumamenvnoe usyuenue uncmpyxyuu nozeonum Bam ¢
NOJIHOUL Mepe UCNOJIb306aNb WUPOKUE 803MONCHOCMU
ananuzamopa, oéecnevyus npu INOM 6blCOKyIO
Ippexmuenocmo e2o npumenenusn. O6vém ceedenuii u
UIIOCMPAyUIl, NPUBEOCHHDLIL 6 O0AHHOM PYK080OCmeée,
obecneuusaem npasuIbHYIO IKCHIIYAMAYUIO AHATUIAMOPA U
ecex ezo y3oe.

! Coxpansniime dannoe PYK0OGOOCHMEO 0113 0A/1bHeUux
CHPABOK, MAK KAK 8 HeM CO0epPHCamcsa UHCMPYKYUuU,
Heob0Xx00uMmble 011 NPABUNLHOI IKCHIYAMAYUU AHATUZAMOPA,
NPOBEOCHUA MEHCPETIAMEHMHO20 00CAYHCUBAHUA U
nEepUOOUYECKOll NOBEPKU AHAIU3AMOPA.

BHUMAHME! TIIpu mnocraBke aHaimu3aropa B 3WMHEe BpeMs  Troja
aMIIEpOMETPUIECKHI CEHCOP HE 3aTOTHACTCS PACTBOPOM AJICKTPOJIHTA.
Barir ceHcop mpu oTIipaBKe He ObLT 3aII0JHEH PACTBOPOM 3JICKTPOJIHTA.

BHUMAHME! IIpenoxpanureiib yCTAaHOBJIEH B TIOJIOKEHHUE, COOTBETCTBYIOIIIEE
Hanpspkenuto cetu 220 B ¢ wacroroit 50 I'u. Ilepen moakiarouyeHueM aHajau3aTopa K
CETH IIEPEMEHHOI0 TOKa ¢ HampsbkeHneMm 36 B u acroroit 50 I'm, Bam HeoOxoammo
MepEeyCTAaHOBUTh MPEAOXPAHUTENb, B COOTBETCTBUU C MAPKHUPOBKOMW B HIKHEM
oTceKke aHajuzaropa (cM. puc. 7.1).

OmauuumensvHule ocovennocmu ananuzamopos ABII-01
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Y HuBepcanbHOCTD aHAJIN3aTOPOB u IIAPOKHHA aCCOPTHMEHT
amriepomeTpudyeckux ceHcopoB (AC) MO3BOJAIOT peliaTh JHOObIE 3a1ayu
aQHAJIMTUIECKOTO KOHTPOJISI BOJOPO/Ia B JTFOO0H OTpaciy HApOJAHOTO X03sCTBA

AMHepOMeTqueCKI/Ie CEHCOPBI (AC) 00Jaal0T  YJAYYLIEHHBIMU
METPOJOTNYECKUMHU U AKCILTYyaTallMOHHBIMU XapaKTEepUCTUKAMU,
HEOTPAaHUYEHHBIM CPOKOM CITy>KObI, BBICOKOM HaJ€KHOCTBIO, IPOCTOTOW B
obcnyxuBanuun u  pabore. I[lapamerper kaxgoro wucmonHeHuss AC
ONTUMHU3UPOBAHBI JIJISi PELICHUS] KOHKPETHBIX 3aJlad  aHAIMTHUYECKOTO
KOHTPOJI BOAOPOJA, a UX KOHCTPYKIIMH pa3pabOTaHbl ¢ YYETOM CHelu(PHUKU
IIPOBEJICHUS U3MEPEHUI B Pa3JIMYHBIX 00JIACTAX.

MHOFO(byHKuHOHanLHHe BO3MOYKHOCTH aHAJIM3aTOpa MO3BOJSIOT MPOBOAUTH
U3MEPEHUS NaplUaIbHOTO JABJICHUS U KOHIIEHTPAMU BOAOPOAA B KUIKOCTAX
U Ta3ax B JII0OOM BBIOPAHHOH onepaTopoM €IUHUIE U3MEPEHHUs. AHAIU3aTop
TaK)K€ MTO3BOJISIET IPOBOAUTH U3MEPEHUS TEMIIEPATYPHI.

Bnaroz[ap;{ opuruHanbHOCcTH AC  obecmeunBaercs: ‘“‘Hepa3pylIArOIIHiA
KOHTPOJIb” aHAIU3UPYEMOU MPOObI, MUPOKUN AHANa30H, BHICOKAs TOUHOCTh U
JIOCTOBEPHOCTh HM3MEPEHUMN, BBICOKAsi CEJIEKTUBHOCTh, HKCIPECCHOCTh M
CTaOMJIBHOCTh TOKa3aHWH, a TakXke WX HE3aBHUCHUMOCTb OT CKOPOCTH MOTOKa
aAHAIM3UPYEMON KUIKOCTH M HAIM4YMg B HEH MeENIarolIuX KOMIIOHEHTOB U
B3BEIICHHBIX YaCTHII.

Ananuzamopuot 6ooopooa ABII-01 ob6ecneuusaom:
ABTOMaTquCKyIO KaJTMOPOBKY HYJIEBOU TOYKHU MO aTMOC(EPHOMY BO3IYXY;
ABTOMaTquCKyIO KaJIMOPOBKY KPYTHU3HBI 110 TOBEPOUYHOM Ta30BOM CMECH;

CneuKanH6pOBKy [0 Ta30BOM CMECH, MOJYYAaEMOU C MOMOMIBIK YCTPOMCTBA
g kanuopoBku YK-01;

B osmoxnocts BbIOOpa yI0OHOM /7S oniepaTopa eIUHHUIIBI U3MEPECHHS;
KoppeKuHIo 0apoMETPUUECKOro JaBJICHNUS;

ABTOMaTquCKyIO CUTHAJIM3ALMI0 IIPEBBIICHUS TOPOTOBBIX YPOBHEM C
BO3MOXHOCTBHIO aBTOMATHYECKOTO PETYJHUPOBAHUS C TOMOIIBI0 «CYXHX»
KOHTAaKTOB;

HI/ICTaHHI/IOHHy}O nepefavyy CUrHajaoB C IOMOIIBIO TOKOBOIO BbIixona, RS-232
wi RS-485

I[I/ICerTHyIO 3aliCh PE3yJIbTATOB U3MEPEHUN B SJHEPrOHE3aBUCUMYIO MAMSTH
C BO3MOKHOCTBIO OTOOpaykeHus Ha rpaduueckom quctuiee u nepegady B [1K.

(Camommarsocruxa. Y oGHbI uHTepdeiic. HpOCTOI‘/’I Y yIOOHBIN MOHTAXK.

HOI[CBGTKa rpa@nquKoro AUCILICSA W KJIaBUATYPbI o0OecreynuBaeT yI[O6CTBO
pa6OTBI B 3aTCMHCHHBIX YCJIOBHUSAX.

A6COJIIOTHyIO repMETUYHOCTb KOpItyca o0ecreunuBaeT kiacc 3amuThl [P-65.

COJAEP/KAHUE (PykoBoacTBO 1O 3KCILTyaTAIHHN).

PacnakoBka ananm3aropa 6
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Puc. 1. Buemnuii Bug ananuszaropa sBojgopoaa ABIT-01

AHanu3aTtopbl 1 aMIIEPOMETPUUYECKUE CEHCOPBI BOJOPOAA MPOLIN UCIIBITAHUS
Ha yTBepxkaeHus tuna cpeacts usmepennit B 'l BHUMOTPU. JoxkymenTtauus u
pesyabtarhl ucnbiTannii ABIT nepeganst B TOCCTAHIAPT P® nyist BHeceHus B
Tl'ocpeectp CH. CeugerenbctBo 0 [ocynmapcTtBeHHoil kanuOpoBke Bartero
aHaJIM3aTopa npuiaraercs K PO.




1. PacnakoBka aHaiu3aTopa.

[Ipu momyuyeHuu anHanmusatopa, yOeauTeCh UYTO yMaKOBKA HE BCKpBITA W HE
MoBpexaceHa. ECiu BHEIIHUN OCMOTP YHAKOBKHM MO3BOJISIET MPEAIOIOXKUTE O €€
BO3MOYKHOM BCKPBITUH WM TOBPEXKACHUHM AHAIA3aTOpa IPU TPAHCIIOPTUPOBKE,
HE3aMEJINTEIIbHO BBI3OBUTE IIPEACTABUTEN TPAHCIOPTHOW KOMIIAHUUA W
BCKPOMTE YIIAKOBKY B €T0 NMPUCYTCTBUH.

AHaIM3aTOp BOJOPOJAA TMOCTABISIETCS B MNPOYHOM KoHTehHepe u3 JIBII
YCUJIICHHOM JIepeBSHHBIMH Opyckamu. KOHTEilHep BBITIOJIHEH W3 3KOJOTUYECKU
YUCTBIX MATEPUAIOB. PEKOMEHIYEM COXpaHUTh KOHTEMHEp IS TOCICAYIOIECH
OTNPaBKU MpUOOpa MPEANPUATUIO U3TOTOBUTENIO Wi peruoHanbHor LICM most
MIPOBEICHUSI IEPUOANYECKON MOBEPKU U/UIIM TEXHUYECKOTO OOCITYKUBAHMUS.

[TonoxuTe yMakoBKYy C aHAJIM3aTOpOM Ha paboyuil CTON W pacmakyuTe
(pacrionoxeHue KOMIIOHEHTOB B KOHTEHHEPE MOKa3aHo Ha pucyHke 1.1).

HpOBCpBTC KOMIUICKTHOCTDb adHaJIMU3aTOpa COINIaCHO OIIMCHU BJIO’)KCHHOW B
YIIAKOBKY. HpI/I 06H3py>K€HI/II/I HCCOOTBCTCTBUA  CBSIKUTCChH CO  CBOUM
ITOCTAaBIIINKOM.

B xOMIIJIEKT TOCTaBKU aHaJIN3aTopa BXOJAT:

M H3mepurenapHOE YCTPOWCTBO aHAIM3aTOPa C CETEBBIM KabemeM
M Awmnepomerpuueckuii cencop (cm. puc. 3.2, puc.3.3, puc. 3.6)

M KomriuiekT 3amacHbIX YacTeld W NMPUHAJICKHOCTEH K aMIIepOMETPUICCKOMY
CEHCOpPY, B KOTOPBIA BXOJST:

s» (DakoH ¢ AMEKTPOIUTOM

» MemOpanHbIe Konmauky (3 1IT.)



>» Konblio pe3nHoBOe (Ha MEMOPAHHOM KOJITIA4YKe)
M Hsmepurensuas kamepa (B komiuiekre ¢ ABII-01T, ABIT-01T)
M HWaTepdelicHbIi Kabenb
M KoMrmiekT MOHTaXHBIX TIETENb /711 KPETUICHUS aHAIn3aTopa
M PykoBOJCTBO IO KCILTyaTaluu

JIOOTHUTENBHO MOTYT OBITh 3aKa3aHbl CIEAYIOLIEE U3EIHS:
YerporictBo i kannOpoku YK-01

>

VYerpoiictBo moaroroBku razoBoit npoosr YIII'TI-01 (k ABII-01T)
N3meputensHas kamepa st Mukpoanainza MKMA

@UIBTPp TOHKOM OYUCTKHU ra30B U KUJIKOCTEH.

R

3.5”nuckeTa ¢ mporpaMMHBIM OOecrieueHrneM s repeaadu AaHHbix B 11K,

N3BnexuTe n3 koHTEtHEpa HHTEP()EUCHBIN Kabelb, MIIacCTMacCOBYIO KOPOOKY ¢
Habopom 3UII, nuckery 3.5” U KOMIUIEKT KPEMEXKHBIX JeTaleld. 3aTeM aKKypaTHO
U3BJIEKUTE  AMIIEPOMETPUUECKUH CEHCOp M  HM3MEPUTEIIbHOE  YCTPOMCTBO.
Pacmonoxure ux Ha paboyem cTode.

Ipumeuanune. AC NoAKIIOYEH K U3MEPUTETLHOMY YCTPOUCTBY aHAIN3aTOPA.

2. Ob6aacTu npuMeHeHus1 aHaan3aTopoB ABII u 0603HaueHue BApUAHTOB UX

UCIIOJTHEHUS.

Anamuzatopsl ABII-01 MpEeIHa3HAuYeHbl i1 ONEPAaTUBHOIO |
IIPOU3BOJICTBEHHOTO KOHTPOJISI KOHLIEHTPAIMU BOJOPO/IA B JKUJIKOCTSIX U ras3ax.

Ananmuzatopsl ABII-01 npenHasHaueHbl [Jii aBTOMATUYECKOTO KOHTPOJIS
PacCTBOPEHHOI'0 BOJOPOJA B XHMMHMKO-TEXHOJOTMYECKUX Ipolieccax IMOArOTOBKU
BOJIbI HA MPEANPUATUAX TEIVIOBOM U ATOMHOW SHEPTETUKH.

Ananmuzatopsl ABII-01 mpegna3HaueHbl 11 NPOWU3BOACTBEHHOIO KOHTPOJIS
COJIEpKaHMsI MOJIEKYJISIPHOTO BOJOPOJAA B 1-OM KOHTYpE OXJAXIAECHUA SACPHBIX
PEaKTOPOB Ha 0OBEKTAX ATOMHOM YHEPTETUKHU.

Ananuzatopsl ABII-01 npennazHadyeHbl g onpeaenaeHus “yredexk’ BoJIopoAa
B AJIEKTPOJIU3HBIX, B CUCTEMAX OXJIAKJEHHUSI FTEHEPATOPOB, B EMKOCTAX C )KHJIKUMU
AIEpHBIMM  OTXOJaMM, a TakXKe I MOHUTOPUHra COCTaBa BO31yXa
IPOMBIIUIEHHON 30HBI € 1ENbl0 00ecleyeHus: MO0KapoB3phIBOOE30MACHBIX
YCIIOBUU MPOU3BOJICTBA.

B xumnueckoii u HepTenepepadaThIBatONIel TPOMBIIIEHHOCTH aHAJIU3aTOPbI
ABII-01 npennazHaueHbl s NPOU3BOJCTBEHHOTO KOHTPOJIS BOJAOpPOJA B
XUMUKO-TEXHOJIOTUYECKUX MPOIECCaX CUHTE3a OPraHUYECKUX M HEOPraHUYECKHUX
COCIMHEHHUM, KpEeKUMHIra He(TH, MPOU3BOJCTBA aMMHaKa, MOJIUAITHIECHA U T...
Anammszaropsl ABII-01 HaxomsT mnprMeHEHHME B Hay4YHO-HCCIENOBATENbCKUX
YUPEXKACHUSIX AaTOMHOM MPOMBIIUIEHHOCTH, a TaKXe B aBTOMOOWJIBHOMU
OPOMBIIUIEHHOCTH MPH  CO3JaHUU  JKOJOITMYECKHM YHUCTBIX  BOJOPOAHBIX
JIBUTATEIICH.

VYHuuBepcanbHOoCcTh  aHanmu3aTtopoB  ABII-01, nmocturaerca  Omaromaps
UCIIOIB30BaHUIO MIUPOKOTro accoptumenta ceHcopoB (AC). [ns oOo3HaueHuUs




UCIIOJIHEHUS aHaliM3aTropa Mmocje 3amucu Tuna aHanuzatopa «ABIDy mudpamu
«01» yka3pIBaeTCsl €ro MpOMBIIIJICHHOE UCTIOHEHUE, ITdpamu «02)» yKa3bpIBaeTCs
MOPTAaTUBHOE HCMOJHEHHE, a OykBamMu «A», «T», «I'», «JI», «II» yka3zpiBaeTcs
(ycrmoBHO) 00J1aCTh €10 MPUMEHEHHMS WM Ha3HAUYCHHE:
e «A»- AToMHas s>HepreTruka

«T»- TennoBas 3HEpreTHKA;
«I'»- I'azoananuzarop;
«JI»- JlabopaTopHsbIif;
«II»- Iorpyxnoit AC aj1s1 UBMEpPEHHI B eMKOCTSIX, METAHTEHKAX U T.II.

BapuaHTbl UCNOTHEHUSI aHAIMW3AaTOPOB OTIMYAKOTCS AMIEPOMETPUUECKUM
CEHCOpPOM M MPUHAJIEKHOCTSIMHU, BXOISIIUMH B KOMIUIEKT €TI0 MOCTaBKHU.

Ha puc. 2.1 — 2.5 noka3ansl pa3auyHble BAPUAHTHI UCIIOJTHEHNUN aHAIU3aTOPOB
ABII-O1.

ABII-01JI B xoMIUIEKTE ¢
ACpH,-01 npengnasnaueH s
U3MEPEHUN  KOHLICHTPALUH,

napIuagIbHOTro JABJICHUS
BOJIOpOJIa U TeMIepaTyphl B
“SanoromA- | KUIKOCTAX u rasax.
[Ipumensercs B
J1a00paTOPHBIX YCIOBUSAX

Pa3JINYHBIX POMBIIUICHHBIX
NPEANPUATAA W HAYYHO-

HCCICAOBATCIIbCKUX

Puc. 2.1. Buemnuii Buja ananuszaropa ABIT-01J1.

Anamuzarop ABII-01T" (cm.
puc. 2.2) B KOMIUIEKTE C
TR ACpH,02  mnpenHasHayeH
B ) LISt U3MEpEHU
A KOHIICHTpPAIlMd BOJOpOAa B

nannvor  ® . ra3zoo0pasHbIX cpenax. B Tex
ClIy4Jasx, KOT1a
aHaJIM3UPYEMBbIN ras
HAXOIUTCS noJt
pa3psLKeHHEM U BBICOKHX
TEMIepaTypax, aHaJu3aTop

Puc. 2.2. Buemnuii Bug ananuzatopa ABII-01T.
MOJKET KOMIUIEKTOBAThCS yCTPOMCTBOM MHOJATrOTOBKU razoBod mpobsr YIIITI-01.

ABII-01T" nmpumMensieTcs sl onpeaesieHus “yTedek’ BOJIOPOJa B 3JIEKTPOJIU3HBIX,
B CHUCTEMax OXJaXICHUS TE€HEPaTOpPOB, B EMKOCTSIX C JKUJIKUMHU SACPHBIMU
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OTXOJIaMH, a TaKXe JIJIi MOHMTOPMHIA COCTaBa BO3AyXa MPOMBIIIJICHHOW 30HBI C
1eNIbI0 00ecTeueHus M0KapoB3pbIBOOE30MaCHBIX YCIOBUN MTPOU3BOICTBA.

B xumuueckoil u HedTenepepabaThiBarONIeil MPOMBIIUICHHOCTA aHAJIU3aTOP
ABII-0IT" npumensiercst Jyisi NPOU3BOJCTBEHHOTO KOHTPOJIS  KOHIICHTpAIluu
BOJOPO/Ia B XHMMKO-TEXHOJIOTMUYECKMX TMpOIlEccaX CHHTE3a OpPraHUYeCKuX M
HEOPraHWYECKUX COCJUHEHUH, KpeKuHra HePTH, MPOU3BOJCTBA aMMHUaKa,
MOJIUATUJIEHA U T.[I.

Anamuzatop ABII-01T (cM. puc.
2.3) B kommiekte ¢ ACpH,—03
(wm ACpH,-04) u mpoTouHOH
u3MmepurenbHoit kamepoit MKIDK
npelHa3HaueH Uil  U3MEepeHui

‘ KOHILIEHTpaLuU BOJIOpOAa 51
L ‘ TEMIIEPATYPHI B IIOTOKE

AMAMISATOF %
BV KUIKOCTEH, B TOM YHCIE B
: ' MHKPOIPaMMOBOM JAaIa3oHe

KOHIeHTpauui. Ilpumensercsa npu
AHAJTUTUYECKOM KOHTpOJIE u
yIpaBieHUU npoleccaMmu
BOJIOXUMIIOJATOTOBKK B aTOMHOU U
TemioBol  sHepreruke:  TOII,
I'POC, ADC, Ttennocetn u KorelbHble. [IpuMeHsieTcs B XHWMHYECKOW, H
He(renepepadaTbiBatOell MPOMBINLICHHOCTH, a TakXke B JPYrux o001acTsax
HapOJHOTO X035 MCTBA.

Puc. 2.3. Buemnnii Bug ananuzaropa ABII-01T

Anammzatop ABII-01IT B
KOMIUJIEKTE c ACpH,—-05
NOTPYKHOTO THUMA TpeTHa3HAuYEH
JUIsT  U3MEPEHUU KOHIEHTPALMH
BOJOpPOJa B Ta3ax M IKHUIKOCTIX
HETIOCPEICTBEHHO B TOYKax | AHAJMIATOP @
otobopa mpo6. ACpH,-05 moxer b MR
yCTaHaBIMBAaThCA B €MKOCTH
3arMoJHEHHbBIE aHAIM3UPYyEMOU
Cpelol, HampuMmep IHUCTEePHBI C
He(TENPOIyKTaMH, METaHTCHKH,
KOJIOJIIIBI, AXTHI U T.I.

Puc. 2.4. Buewnnii Bug ananuzaropa ABIT-0111
ABII-OlII npumensiercs s ONpeAesieHUs  “yTedek~  BOAOpoAa B
ANEKTPOJU3HBIX, B CHCTEMAaX OXJAXICHHUSI T'€HEepaTOpOB, B €MKOCTSAX C KUIKUMHU
SAJIEPHBIMH OTXOJIaMH, a TaKXe JJi1 MOHUTOPUHTA COCTaBa BO3AYyXa MPOMBIILIEHHON
30HBI C LIEJIbI0 00ECTIEUEHHSI TOKAPOB3PHIBOOE30IACHBIX YCIOBHI MPOU3BOICTBA.
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Anammzatop ABII-01A B kommiekre ¢ ACpH,—06 mnpegnasHaueH s
U3MEpPEHUN KOHIEHTpAaIlMd BOJOPOJa B JKMIKMX M Ta3000pa3HBIX cpenax Mpu
BBICOKHUX JIaBJICHUSAX, B TOM YHCJIE B 1-OM KOHTYpE OXJIaXICHHUS SIIEPHBIX PEAKTOPOB.
Cencopsl ACpH,—06 cHa0G»eHbl KOMIIEHCATOPOM THUJIPOCTATUYECKOTO JIABJICHUS U
BBITIOJIHEHBI B KOpITyce U3 Hepxkaperoniel cranu. Konctpykuus cencopoB ACpH,—06
BBIJICPKUBAET HEOTPAHWYCHHOE KOJUYECTBO LHMKIIOB CTEPWIM3AIMI OCTPBHIM MapoM
npu T=143 °C u paBnaenun 3 aru.
AHanuzaTopsl ABII-01A MOTYT
UCIIOJIb30BaThCSI B  OMOTEXHOJIOTHHU.
Koncrpykiuu cencopos  ACpH,-06

MOTYT yCTaHaBIUBATHCS B
dbepMeHTephI u OMOpeaKTOphI
OTEUECTBEHHOT'O u UMITOPTHOTO

npou3BoAcTB. AHanm3aropsl ABIT-01A
TaK)Xe MOTYT MIPUMEHSATHCS B

XUMHUYECKOU 51
He(dTenepepadaTbIBalOIEH  MPOMBIIII-
JIEHHOCTH, Korjaa HE0OXO0IUMO

IMPOBOJAUTL HU3MCPCHHA KOHLICHTpPALMU
BOAOPOJa IPH BBICOKHUX AABJICHHAX.

Puc. 2.5 Buemnuii Buj ananuzaropa ABIT-01A

3. IloaroroBka k padoTe M NPoBepKa paboTOCIOCOOHOCTH aHAJIN3ATOPA.

Buumanue! TIlocne TpaHCOpTHpOBaHHMS B  YCIOBUSX OTPHMIATENBHBIX TEMIIEPATYP
aHAJIM3aTOPHl B TPAHCTIOPTHOM Tape JOJKHBI OBITh BBIIEPKaHBI TIPU HOPMATBHBIX YCIOBUSAX HE
Menee 4 wuyacoB. Ilpu orTnpaBke aHamM3atopa MO T[OYT€ B 3UMHEE Bpems Tofa
aMIIEPOMETPUUYECKHE CEHCOPhl HE 3alOJIHAIOTCS PACTBOPOM JJIEKTPOJUTA, O YEM JIeNlaeTcs
COOTBETCTBYIOIIAasl 3amuCh Ha CTP. 2 HACTOAIIETO pPyKoBojcTBa. B 3TOoM ciyuae Bawm
HEO0OXOMMO BBITTOJIHUTH ONepanuu 1. 3.3

Ecau Bam ceHcop 3amojHEeH PacTBOPOM JJIEKTPOJIUTA, TO BbINOJHATH
onepanuu 1mo J0JMBKE IJEKTPOJJIUTA WA 3aMCHE MeMﬁpaHHOI‘O KOJIITAYKa HE

TpedyeTcs.

3.1. Eciu TpaHCHOPTUPOBAHUE aHAIM3aTOpPa OCYILECTBISJIOCh B 3MMHEE
BpeMsi roaa (CM. CTp. 2), BBINOJHUTE omeparuu M. 3.3. HaCTOAIIEro
pykoBoactea. Ecmm Bam AC 3amoinHeH pacTBOpoOM
ANEKTpOJUTa (CM. 3alUCh HAa CTp. 2), TO MEPEXOJIUTE K
BBINOJIHEHUIO T1. 3.3.6.
#
3.2. BHEMIHUN BUAJT aMIIEPOMETPUYECKUX CEHCOPOB.
Amnepomerpuueckuii  ceHcopsl  (AC)  BBITYCKAalOTCS B
HECKOJIbKUX HCIHonHeHusx (cM. m. 4.2). Buemnuit Bug AC
= MoKa3aH Ha puc. 3.1
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Cencop ACpH,-01 — nocTaBiisieTcss B KOMIUIEKTE C " ABII-01JI
Cencop ACpH,-02 - nocTaBiisieTcss B KOMIUIEKTE C i ABII-01T"
CenHcopsl ACpH,-03 u ACpH,-04 - MOCTAaBJISIIOTCS B
xomruiekTe ¢ ABII-01T.

Puc. 3.1. BHemnuii Bug aMnepoMeTpHIECKUX
cencopoB ACpH,-01, ACpH,-02, ACpH,-03
u ACpH,-04

Puc. 3.2. Buemnuii Buja ceHcopa B
U3MEPUTETBHON KaMmepe.

OTHU CEHCOpPbl UMEIOT OJMHAKOBHIE ra0apUTHBIE M MPUCOECIUHUTEIbHBIE pa3Mephbl U
OTIIMYAIOTCS  BHYTPEHHMMM Tnapamerpamu. [lapamerpsl  Kaxaoro ceHcopa
ONTUMU3UPOBaHbBI 1 Kaxka0i obnactu npumeHenuss ABII-01 u BriOpaHbl ¢ yueToM
O0COOEHHOCTEW pelIeHUsT KOHKPETHBIX 3a/lad aHAJIUTHYECKOTO0 KOHTPOJS BOJOPOAA.
Cencopsl ACpH,-01 B 0CHOBHOM HCIIOJIB3YIOTCS JIJIS1 UCCEAOBAHUN B JIAOOPATOPHBIX
YCIIOBHUSIX.

Cencopet ACpH,-02, ACpH,-03 u ACpH,-04 mnocraBisioTcs € HU3MEPUTEIHLHOU
kamepoir (MK). Jlns Ttoro uroOwl moctath ceHcop u3 MK HeoOxoammo cHauana
OTKPYTUTb HaKUJIHYIO TalKy, a 3aT€M OCTOPOKHO JOCTATh CEHCOP.

Cencop ACpH,-05 mnocraBnsiercss B KOMIUIEKTE C aHaJIU3aTOPOM
ABII-O1I1.

Cencop ACpH,-05 ycraHOBlIEH B TE€pPMETUYHOW dA4YCKEe U3
HEp’KaBeIOIIEe CTaau M pacCuMTaH Ha MPOBEACHHE M3MEPEHHH Ha
rnyouHax go 20 M, HampuMep, B €MKOCTSX, KOJOJIAX,
METaHTCHKaX.

CrannmaprtHas anuna kaoenst ACpH,-05 cocrapisieT 6 M.

[Ipu HEOOXOIMMOCTH IPOBEICHUS U3MEPEHHI Ha riTyOuHax 6osee 6
M, JJTUHY KaOelsst HE0OX0UMO YTOUHHUTD MPH 3aKa3e.

Puc. 3.3. BHemHuii BUJ aMIIEpOMETPUYECKOTO CEHCOpa
ACpH,-05 norpy»Horo Tuna B TepMETUYHOM sTUEHKE.

Jlist Toro 4toObl IOCTaTh CEHCOP M3 TePMETHUYHOM SUYEHKHM HEoOXOIMMO CHauaia
OTKPYTUTb HWKHUHU Kopmyc (cM. puc. 3.4).
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I 3aTeM, BO3bMUTECH JIEBOM PYKOM 3a BEPXHUI
o KOpITYC, a MPaBOMl 3a CEHCOP M OCTOPOKHO
JIOCTaHbTE CEHCOP U3 BEPXHETO KOpITyca.

u

<

Puc. 3.4. Buewmnuii Buja ceHcopa Puc. 3.5. Bueunuii s ACpH,-05
Oe3 HuKHETO KOpITyCa. 0€3 repMeTUYHON STYEHKH.

'3 IIpumeuanne. ACpH,-05 ymnotHsercs B

BEPXHEM KOpIyc€ MO YIUIOTHUTEIbHOMY

konbiry. [loaTomy, st Toro uro6s! goctath AC U3 BEpPXHET0 KOpIyca HE0OXO0UMO
MIPWIOKUTH HEOOJIBIIOE YCUIUE AJIA NMPEoAoaeHus cui TpeHusd. CTapailTech yCUiue
NpUKIaaeBaTh BAOAL ocu AC He mpukacasch K MemOpaHe, 3aKperuieHHOW Ha
TOPIIEBOM MOBEPXHOCTH MEMOpPAaHHOTO Kojmaudka. Eciiu CeHcop «Ipuium» B MeECTe
YIUIOTHEHHUS, MONPOOYHTE MPOBEPHYTh €ro BOKPYT OCH II0 YacOBOH CTpEJIKe
OTHOCHUTEIIbHO BEPXHEro Kopiyca. B mampHeNmeM cma3bplBalTe MECTA YILUIOTHEHUS
CEHCOpa Ba3E€JIMHOM WJIA BAKYYMHOM CMAa3KOM.

Amnepometpuueckue ceHcopbl ACpH,-06 BblllycKaloTCsi B HECKOJIBKUX
UCTIOIHEHMSIX (cM. Tabnuiy Ha puc. 3.8). BHemHwWil BHI aMmepoMeTpHUYeCcKUX
CEHCOpOB MOKa3aH Ha puc. 3.6.

Cencopst ACpH,-06 mocrtaBisitoTcs B
KomIuiekTe ¢ ananuzatopom ABII-01A.
OHu BBIIOTHEHBI B KOpITycax U3
HEp)KaBEIOIIEH CTaIM W CHaOKEHBI
KOMIICHCATOPOM  THJIPOCTATHYECKOTO
naBlieHWs. brmaromaps 3ToMy OHH
MOT'YT HCIIOJIb30BaThCS IPU BBICOKHX
JTaBJICHUSIX, B TOM 4YHCIEe B l-oM
KOHTYpE OXJIAXKICHUS SIEPHBIX
PEaKTOpOB. Cencopbl UMEIOT
YHUBEPCAIBHBIC THUIIOpPa3MEPbl I UX

Puc. 3.6. Buewmnuii iy avnepomerpuueckux ~ YCTAHOBKH B (DepMEHTEpBI M
cencopos ACpH,-06 OMOpEaKTOpbl  OTEYECTBEHHOTO H

3apy6exxHoro mpousBoacts. ACpH,-
06 MoOryr ycraHaBIuBaTbCcsd B TPyOONpPOBOABI M €MKOCTH paldoTaromue Mo
naBiaeHueM. CeHCopbl BBIAEPKUBAIOT HEOTPAHUYEHHOE KOJMYECTBO  ILIMKJIOB
CTEpPHIM3aLUK OCTPBIM mapom nipu T=143 °C u P=3 arn.
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3.3. 3amMeHa MeMOpaHHOTO KOJIMayKa W/ WK 3aJIMBKa pacTBOPA JIEKTPOJIUTA.

Eciu TpeOyercss 3anuTh pacTBOp dJEKTpoJauTa (CM. CTp. 2) WIM 3aMEHUTh
MEMOpaHHBINA KOJIMAYOK, CHayaia JOCTaHbTE CEHCOP M3 U3MEPUTEIHLHON KaMephbl WK
TEPMETUYHON STYEHKH, a 3aTEM BBIMIOJIHUTE onepanuu .. 3.3.1-3.3.5.

3.3.1. OTkpyTHUTE raiiKy CeHCcOopa U aKKypaTHO JIOCTAHbTE JICKTPOJIHBINA aHCAMOJIb U3
MeMOpaHHOro Koimnavka (cM. puc. 3.7).

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

BHUMAHMUWE He npuxacaidTech K 3J€KTPOIHON
CUCTEME W CTEKISIHHOM TWiIb3€ pyKamu. Jlake HE3HAYnWTEeIbHOE 3arpsA3HEHUE BHYTPEHHHUX
3JIEMEHTOB CEHCOpPAa OTPULIATENILHO CKa3bIBAETCS HA €ro paboTe.

Ipumeuyanue. Eciu 31ekTpoaHbI aHCaMOJIb NPWIUI K KOJIAYKy, TO IO BUAUMOMY B HEM BBICOX
pacTBOp 3JeKTpoauTa. B aTOM ciyuae 3aneiire ¢ moMompio mmnpuna 1 — 2 Ml AUCTHIUITMPOBAHHON
BOJBI B 3a30p MEXIYy KOJIMAuykoM U JJIEKTPOAHBIM aHcamOneM. Yepe3 2-3 daca
3aKpUCTAJUIM30BABIINECS COIM PACTBOPATCS U BbI 63 ycuimii JocTaHeTe 3IeKTPOJHBIN aHCaMOITb.

3.3.2. [Ipomoiite 37€KTPOIHBIN aHCaMOJIb B AUCTUIIIMPOBAHHON BOJIE, OCTOPOKHO
yAQJIUTE OCTATKU BJAard (pUIbTPOBAIILHOM OyMarol W MOJIOKHUTE €ro Ha can(eTky.
[IpomoiiTe KoOJMa4oK IUCTUUIMPOBAHHOW BOJIOW U CTPAXHUTE OCTABIIYIOCS B HEM
BJIAry.

Jlns 3ameHbl MeMOpaHHOTO Kojimnauka 2 B crepuiuzyemom cencope ACpH,-06
(cM. puc.3.8) cHauana OTKPYTUTE HUKHUN Kopiyc 1, a 3aTeM CHUMHUTE MeMOpaHHBIN
konnadok 2 (cMm. puc. 3.8). [Ipomoiite 3neKTpoaHbIA aHCaMOIb JUCTUILIMPOBAHHOM
BOJOW, OCTOPOKHO YAQJIUTE OCTAaTKU BJIard (pUIbTPOBAIILHOM OyMaroil U moOJIOKHUTE
ero Ha canderky. [IpomoiiTe KoJMauyok AUCTUINIMPOBAHHOW BOJON U CTPSIXHUTE
OCTABIIIYIOCS] B HEM BJIary.

Ilpumeuanue. B BepxHeld YacTH MEMOpPAaHHOTO KOJIMAYKa YCTAHOBJICHO T'e€PMETHU3HPYIOIICE
KOJIBIIO, TO3TOMY HEOOXOJUMO MPWIOKHUTH HEOOJBIIOE YyCHIIUME BIOJIbL OCH CEHcopa s
NPEOAOJCHHs] CUI TpeHHs. Ecnu KOoMmadyok «IpWIHI» B MECT€ YIUIOTHEHHS, TO MOMpPoOyiiTe
MIPOBEPHYTH €r0 BOKPYT OCH.




’_u]_‘\ McnonHexnnst ACpH.-06
10 [O6o3Hauenme AC | d, mM| D, MM| L, MM
‘ ACpH.-06-01 25 |25 | 70
ACpH-06-02 19 |25 |150
ACpH:-06-03 19 [ 19 | 200
ACpH:-06-04 22 |22 |20 3.3.3. C nomompio ¢urakoHa —
KaIleJIbHULIBI 3aJIEUTE B CTapbId
= VIIA HOBBIN MeMOpaHHbBIN
Kojmadok 1 wmi pacTBOpa
/’i':j 1 - KA Kopnyc SIEKTPOJINTA, He JonuBas 1-2
4 o
D 15 2 - KONNa4YoK MeMbpaHHbIN MM [JO0 IIEPBOIO 6ypTHKa Ha
3 - KOMbLIO YINOTHUTENIbHOE konmnauke (cm. puc. 3.7 u 3.8).
4 - KONbUO YNIOTHUTENbHOE
IIpumeuanue. [Tpu 3aJIMBKE
> - pacTeop anexTponuTa 5JIEKTPOIMTa  HAa  MOBEPXHOCTH
M - xaton MeMOpaHbl HIIM CTEHKAaX KOJIa4Ka
BO3MOXXHO 00pa3oBaHUE ITy3bIPHKOB
7 7 - pATUMK TeMnepaTypbl
Bo3myxa. Jlms WX yJaJeHus cierka
13 8 - KONbLO YNIOTHUTENBHOE MNI0CKOE HOCquI/ITe 110 KOHHaqu C60Ky nu
o
9 - CTeKAHHAS FAb3a OCTaBbTE €ro B  BEPTHKAIBHOM
17 M0JIO)KEHNHU Ha 5 MuHyT. OcTaBuInecs
10 - kabeno My3bIpbKHM BO3JyXa BCIUIBIBYT Ha
11 - BTynKa MOBEpXHOCTh. IlocMoTpuTe elie pa3

HET JIM B pacTBOpe JJIEKTPOJIUTA
ITy3bIPHKOB BO3/1yXa.

12 - cucteMa meMbpaH

13 - aHon

| 3 14 - gpeHaXHbI KaHan
\ 15 - Kopnyc ceHcopa

Puc. 3.8. Buemnuii Bug ACpH,-06

3.3.4. Coopky cencopoB ACpH,-01 — ACpH,-05 npoBoauTe cieayronmm oopa3om:

1.

2.

CnBuHbTE pPE3WHOBOE KOJIBIIO Ha OOKOBOM IMOBEPXHOCTH MEMOPaHHOTO
KoJImayka Ha 1-2 MM BHM3 ¢ JpeHaXHOTO OTBepcTUs (cM. puc. 3.7 u 4.2).
Bo3bmuTe 35€KTpoAHBIA aHCaMOIb M MEIJIEHHO BCTaBbTE €ro B MEMOpaHHBIM
KOJMa4OK B BEPTHKAJIBHOM TMOJIOKEHUU. WM30BITOK pacTBOpa 3IIEKTPOIUTA
JIOJDKEH BBICTYNUTH Yepe3 ApeHaxkHoe oTBepctue 14 (cMm. puc.4.2).

3akpyTuTe Trailky B MEMOpaHHBIM KOJIMAdyoK 10 ymopa. TopiioBasi 4acThb
AIEKTPOJHOrO aHcaMOJIsl JOJDKHA HATSHYTh MEMOpaHy Ha KOJIAuyKe B BUJE
30HTHUKA.

VYpanure octaTkd Bilard ¢ OOKOBOW MOBEPXHOCTH KOJIMAYKa M CIIBHUHBTE
PE3MHOBOE KOJIBIIO HA APEHAKHOE OTBEPCTHUE.

VY CTaHOBUTE CEHCOP B M3MEPUTEIbHYIO Kamepy (cMm. puc. 3.9) u 3akpyTuTe
HaKUJAHYIO Taiiky 10 ynopa (cm. puc. 3.10 u puc. 3.2)
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[Ipu YCTaHOBKE ACpH,-05 B 1]

i TepPMETUIHYIO UEHKY CHauasia
. OCTOPO’XKHO BCTaBBTE CEHCOpP B BEPXHHIA
- Kopryc sueiiku (cMm. puc. 3.4), a 3arem .
. 3aKPYTUTE HWXKHUH KOpIyC A0 yropa -
] (cm. puc. 3.3).
Puc. 3.9. Ycranoska ACpH; B Puic. 3.10. dukcamus ACpH, B

U3MEpUTEIBHYIO KaMepy.

VU3MEpUTEIILHOMN Kamepe.

Hpumeuanue. Ilepen coopkoit ACpH,-05 pekomenayercss cMa3aTh Ba3eIMHOM MM BaKyyMHOU
CMa3Kol repMEeTU3UPYIOIIKE KOJIbLIA, PACIIONIOKEHHbBIE B BEPXHEM KOPITyCE.

3.3.5. Coopky cencopa ACpH,-06 (cM. puc. 3.8) npoBoAUTE CIETYIOMIUM 00pa3oM:

I.

2.

YOenurech B HAJIMYUM TE€PMETU3UPYIONIETO KoJiblla 8 Ha OOKOBOH
MOBEPXHOCTH 3JIEKTPOAHOTO aHCAMOJIS.

Bo3bmuTe MeTamInyeckuid KOpIyc ¢ AIEKTPOJHBIM aHCaMOJIEM U MEJIJIEHHO
BCTaBbTE B MEMOpAHHBII KOJMAYOK 2 B BEPTHKAIBHOM IOJOKEHUU (PHC.
3.8). M30bITOK pacTtBOpa 3JEKTPOJUTA JOHKEH BBICTYNHUTh Yepe3
JIpEeHaXHBIN KaHal 14 Ha OOKOBOW MOBEPXHOCTH AIEKTPOJHOTO aHCAMOJIS.
VYnanute canderkoil BBICTYNHMBIIME KAIUIM SJEKTPOJIUTAa C OOKOBOU
MOBEPXHOCTH KOJIMAYKA.

3akpyTuTe HWKHHW Kopmyc 1 ceHcopa no ymnopa. TopumoBas 4YacTh
ANEKTPOJHOr0 aHCaMOJIsl JOJHKHA HATSHYTh CUCTEMY MEMOpaH Ha KOJIIayKe
B BH/JIE 30HTA.

3.3.6. IlogcoennanTe BUIKY aHanu3atopa K HanpspkeHuro 220B ¢ gyactoroit 50 .
[Tocne BKIIIOUEHHS aHANM3aTOPA HA €ro AUCIUIEE CHAayaja MoABUTCA JIOroTUI DUpMBbl
« », @ 3aT€M HAYHETCS MPOLIECC CaMOJUArHOCTUKH, KOTOPBII

mmtess or 3 go 5 wmuHyT. Ilocne 3aBepiueHusi mporecca CamMOJIUarHOCTUKHU
aHAJIU3aTOp NMEPEXOJIUT B PEKUM U3MEPEHHUIL.
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4, YCTPOUCTBO U NIPUHIIUII JEHCTBUSI AHAJIN3ATOPA

4.1. Onucanne KOHCTPYKIIUM U CBOICTB aHAJIM3ATOPA.
Buemnuit B ananuszaropa npeacraBieH Ha puc. 4.1.

1

2 3 4 5 6

N
o]

AHAJIU3ATOP
BOAOPOIA

Puc. 4.1. Buemnuii Buj ananuzaropa Bogopoaa ABII-01.

WXk =

3aMOK C KJIHOYOM.

IIpo3paynas KpbllIKa-aBeEpLA.

BuHTEI coenHsIOMNE BEPXHUM U HUKHUN OTCEKU aHAIU3aTopa.
Kopmyc ananusaropa.

['padmyeckuii nucrIei.

Knasuarypa.

MoHTaXXHBIE ETIH.

I'epmoBBO.

AMIEPOMETPUUECKUIN CEHCOP.

AHaJII/I3aTOp COCTOHUT U3 U3MCPUTCIIBHOT'O yCTpOﬁCTBa H aMIICPOMCTPHUICCKOT'O

ceHcopa. AHAJIM3aTOpP HMEET TMPOYHBIM, JUTOH BOAOHEHPOHMUIIAEMBINA KOPIIYC
creneHd 3amuthl [P-65. ITpouHast mpo3pauHasi Kpblllka 2 aHAIU3aToOpa FEPMETUYHO
3aKpbIBACT JIMIEBYI IMAHENb AHAIM3aTOpa M MOXKET 3alupaTbCs HAa KIKOY Ui

]
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NpEAOTBPAILCHUSI HECAHKIMOHUPOBAHHOIO JOCTyna K aHaiu3artopy. Ha nuuesoit
NaHeNIu aHalu3aTopa paclojokeH rpaduyeckuid aucruiel 5 u kiaBuatypa 6.
Jlucruieid 1 KHONKY KJIaBUATYypbl 6 UMEIOT MOJCBETKY, YTO 00JIer4aeT MoJib30BaHHUe
AHAJIU3aTOPOM B 3aTEMHEHHBIX NomelleHusix. Kopnyc 4 ananuzaTtopa COCTOUT U3
JIBYX OTCEKOB, T€PMETHYHO COCIUHEHHBIX MEXKIY COOOH ¢ IMOMOIIBIO YEThIPEX
BUHTOB 3, paclOJIOKEHHBIX O] MPO3payHON KPBIIIKOW. J[Ba BUHTA, pacloI0KEHHbIE
CJieBa, COBMEILICHBI C TMETISMHU, Ha KOTOPBIX MEPBBIM OTCEK OTKPBHIBAETCS MOJI00HO
nBepie. B HIDKHEM OTCEKE PacIojOkKEHbl Pa3beMbl IS MOJKIIOYEHUS MPOBOJIOB
MUTaHUs], TOKOBOTO BBIXO/a, «CYXUX KOHTAaKTOB» M Kabens RS-kanana (RS-232 u RS-
485). [l repMETUYHOTO BBOJA MPOBOJOB TOKOBOTO BBIXOJAa M MPOBOJOB «CYXUX
KOHTAKTOB» BHYTPh aHajgu3aTopa B OOKOBBIX CTEHKAaX YacCTH HHUXKHErO0 OTCeKa
MMEIOTCSl CIIELMANIbHBIE PE3UMHOBBIE NEpeMbIYKHU. ['epMeTHuHbli BBOJ Kabenei
aMIIEPOMETPUYECKOTO ceHcopa M RS-kaHama OCyIIEeCTBISAETCS 4Yepe3 OTBEPCTHUS B
HIDKHEM OTCEKE€ C TMOMOIIBI0 TEPMOBBOJOB &, YCTAHOBJICHHBIX Ha KaOessx.
brnarogapst Takomy pelieHu0 00eCleunBaeTCs MOJIHASI 3allluTa OT BO3MOXKHOTO
TIOMA/IAHUS BJIaru B pa3beMbl. /(I KperieHns: aHaJIn3aTopa Ha IUTE WU «II0 MECTY»
MPEIHA3HAYECHBI YETHIPE MOHTAKHBIE NETJIW, PACIONAraeMble Ha THUIBHOW CTOPOHE
KopITyca.

B 3aBucuMocTH OT WUCHOJTHEHUsS aHaimu3atopa (cM. 1. 2) U 3a7a4yu
WCCIIEIOBAHUS, AMIIEPOMETPUYECKUN  CEHCOp  MOJXKET  YCTAaHABIMBATHCS B
M3MEPUTEIIBHYIO KaMepy, CTaHJAapTHYI CKISIHKY BIIK, wim HemocpeacTBEHHO «Io
MECTy», HampuMep B TpyOOmpoBOjA, cocyl padoTarouuidi TMOJ JaBJICHHEM,
onopeakTop, (hepMeHTEp, METAHTEHK U T.[.

AHanmuzatop paboTaeT TOJ YNpaBICHUEM MHUKPOKOHTpOJIEpa W HWMEET
npoctoit u ymoouHsid st Ilomb3oBarens mporpammHubiii mHTepdeiic. bombmoit
rpadudeckuil IUCIUIel W KJIaBHATypa M3 IMIECTH KJIABUI MO3BOJAIOT [lomp3oBarento
YOPaBJISATh PabOTOW aHAIMW3aTOpa, OCYIIECTBIATH PA3JIMYHBIE BHUIBI HACTPOEK H
KaJTMOPOBOK, 3amMUChIBATh W BHIBOJAWTh HHGPOPMAIMIO HA AWCIUICH aHaIW3aTopa,
KOMIIBIOTEP U JIp. BHEIIHUE YCTPOMCTBA. Y IPABICHUE aHAJIU3aTOPOM OUYEHb MPOCTOE
U CBOAUTCS K BBIOOPY HYXKHBIX ONIMA B MEHIO M OTBETaM Ha BOMPOCHI,
BBICBEUMBAaeMble Ha JHUCIUICE, C MOMOIIbI0 ABYX kiaBum «Jla» (BBoa) m «Her»
(Copoc). OyHKIMEH OCTANBHBIX YETHIPEX KIIABHUII SBIACTCSA MEpEeMEIleHrne Kypcopa
Ha JUCIUICe aHAIM3aTOpa WM YCTAaHOBKA BBOAMMBIX IU(p myTeM ux mepedopa B
OOJIBIIYI0 WM MEHBIIYI0 CTOPOHY. AJTOPUTMBI YIPAaBJIEHUS IOCTPOEHBI TaKUM
o0pa3oM, YTO aHAJIU3aTOP «BEJET» OMepaTopa, UCKII0Yasi BOSMOXKHBIE OIIMOKHA B €ro
pabore.

Unrtepdeiic [lomp3oBaTenss W OporpaMMHOE  OOECIEUCHHE  PEeaTH3yIoT
BBITIOJIHEHUE CIeAYIOMUX GYHKIUNA U PEKUMOB padOThl aHAIM3ATOPA:
- YCWJICHHE CUTHAJOB aMIIEPOMETPUYECKOr0 CEHCOpa M BCTPOEHHOI'O JAaTUMKa

TEeMIIepaTyphl, UX U3MEpPEHUE, TPeoOdpa3oBaHUE U OTOOpAKEHNE HA JAHCILIEE;

- CaMOJMAarHOCTUKY PabOTOCIOCOOHOCTH aHAIM3aTOpa U aMIEPOMETPHUUECKOTO

CEHCOopa;

- BBIOOp UW3MepseMOW BEJIWYUHBI: MAPUUATIBLHOTO JABJICHHUS  BOJOPO/IA,

MPOLIEHTHOTO COAEPKAHUS UM MAaCCOBOW KOHIIEHTPAMU BOJOPO/IA;
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- BbIOOp yJOOHOW I omepaTropa €IUHUIBI M3MEPEHUS C BO3MOXKHOCTBHIO
MOCJIENYIOIINX MEPEXOA0B B APYTUE EAUHULIBI N3MEPEHUS;

- aBTOMAaTHMYECKHE KaTMOpPOBKM aHAIM3aTOpa MO HYJIEBOM TOYKE (BO3AYX) U IO
noBepouHoit razooit cmecu (I1I'C) u3 GanmoHa WK MOTy4aeMO ¢ TOMOIIBIO
ycTaHoBKHU Kanu6posouHoit (YK-01);

- HacCTpoOMKy cTtaHmapTHoro TokoBoro Bbixona (0-5, 0/4-20 mMA) Ha TpeOyeMblii
UAIa30H M3MEPEHHUs] C BO3MOXXHOCTBIO aABTOMATHYECKOTO HW3MEHEHUS
MacmiTada IMIKaibl CAMOIKCIIA B Cllydae MPEBBIIICHUs JUana3oHa U3MEPEHUs C
OJHOBPEMEHHOU CUTHAIU3ALMEed aBapUMHOMN CUTYaLUY;

- YCTaHOBKY BEPXHEr0 W HW)KXHEro MPEeJeroB cpabaTbIBaHMsI CHUTHAIM3ALUU C
aBTOMAaTUYECKUM  ONPEACIICHUEM  30HBl  THUCTEpE3Wca W Iepenayei
PETYJIMPYIOIINUX CUTHAJIOB C IOMOIIBIO «CYXHX KOHTAKTOBY;

- BO3MOXKHOCTb BHECEHHUS KOPPEKIMM Ha HM3MEHEHHE OapoOMEeTpHYECKOro
JABJICHUS U COJICHOCTH;

- AaBTOMATUYECKOE YCTPAHEHUE CHCTEMATUYECKUX ITOTPEIIHOCTEH W3MEPEHUH,
00ycNOBIEHHBIX 3(P(DHEKTOM «OXJAKIACHUS MEMOpPaHBD» U «IOTPEOJICHUEM)
Bonopoaa camum AC.

- JUCTAaHUMOHHYIO Iepeaady MH(pOpMauuu Ha KOHTPOJUIEP WM NMEPCOHANbHBIN
koMmibroTep (I1K) ¢ momompro nudposbix kaHanoB RS-232 wnmm RS-485;

- JIUCKPETHOE IIPOTOKOJINPOBAHUE pPE3yIBTaTOB U3MEPEHUN B
SHEPrOHE3aBUCUMYIO MAMSATh C BO3MOXKHOCTBIO nepenaun Ha 1K u BeiBOga Ha
JUCIIIEH aHalM3aTopa B TAOJUYHOM WM TpauuecKoM BHUJIE;

- 3aIUCh PE3YJbTATOB MU3MEPEHUH B 3JEKTPOHHBIA OJOKHOT C BO3MOXHOCTBIO
nepenauu 3anvceit Ha IIK v BeIBO#a Ha nucruien ananusaropa.

Kaxnapiii BapuanT ucnosiHeHus: anaimzatopa ABII-01 opueHTHpOBaH Ha penieHue
KOHKPETHBIX 3aJa4 aHAJUTUYECKOIO KOHTPOJISI BOAOPOAA B PA3JIMUHBIX OTPACIAX
HapoJHOTO Xo3siicTBa. B 3aBucuMocTM OT 00JIaCcTH NPUMEHEHHS W 3aJa4d
UCCIIEIOBAHMUS ~ AQHANU3aTOp  KOMIUIEKTYETCS  CHEIHalbHO  pa3pabOTaHHBIM
aMIIepOMETPUYECKUM CeHCOpoM. braronaps yHnuepcanbHOCTH aHanu3zaTopa ABII-01
KQKJIbII CEHCOP COBMECTHM C U3MEPUTEIIbHBIM YCTPOMCTBOM aHAIA3ATOPA.

4.2. Onucanue CBOMCTB M KOHCTPYKIUHM aMIIEPOMETPUYECKHX CEHCOPOB.

AMIIEPOMETPUYECKHE CEHCOpBI, HCIoNb3yeMble B aHanuzarope ABII-01, mo
CBOMM (YHKUHMOHAJIbHBIM BO3MOXKHOCTSIM JIEJISITCS. Ha JiBa THIIA: CEHCOPBI
napuuainsHoro gasieHust Bojgopona (ACpH,) w®  ceHcopsl  KOHIIGHTpAIUU
pactBopenHoro Boaopozaa (ACcH,) [1,2].

AMIIEpOMETPUYECKUE CEHCOPBI NapuuaabHoro jasicHus Bogopona (ACpH,)
MOTYT NPUMEHSATHCS JJIS aHaIM3a Kak ra3oo0pas3HbIX, TaK M KUIAKUX cper. Takue
CEHCOPBI BBICOKO CEJIEKTHBHBIE K BOJOPOAY M HE MOJBEPKEHBI BIUSHUIO IPYIHX
AJIIEKTPOXUMHUYECKH AKTUBHBIX TIa30B, MOHOB, OHMOJOTHYECKHX MOJEKYl H
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX CHCTEM, NPHUCYTCTBYIOLIMX B aHAIU3UPYEMOMU
cpene. [Iporotunom ACpH, sBisiercst anextpon Kimapka [3].

BbIyckaeT mectb Moaudukamuii ACpH,, KOHCTPYKIIMHM KOTOPBIX
pa3paboTaHbl ¢ Y4eTOM OCOOEHHOCTEH M CHEHU(PHUKU TNPOBENCHUS H3MEPEHUN B
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pa3NUYHBIX O00JIACTAX HApPOJHOTrO Xo034iicTBa. KOHCTPYKTHBHBIE NapameTpbl U
Marepuaibl 3JIEMEHTOB Ka)KJIOIO BapHaHTa HUCIOJHEHUSI CEHCOpa ONTUMU3UPOBAHBI
JUISl PELICHUs] KOHKPETHBIX 3aJ1a4 aHAJIMTUYECKOIO0 KOHTpOJIA Boaopoaa. biaromaps
3TOMY AHAIU3aTOPBI BOJIOpOJIA ABII-01 o0nagaroT YIy4YIICHHBIMH
METPOJIOTUYECKMMU M DKCIUTyaTallMOHHBIMU  XapakTepucTukaMu. biarogaps
IpeleabHO HU3KOMY MOTPEOJEHUI0 BOJOPOAA aMIIEPOMETPUUECKHUM CEHCOpPOM,
o0OecreunBaeTcs «HEpa3pylIaloNIMil KOHTPOJIb) AaHAIU3UPYEMON >KUIKOCTH H
JNOCTUTAETCS BBICOKAass TOYHOCTh, HAAECKHOCTb M JOCTOBEPHOCTH PE3YJIHTATOB
u3Mmepenuid. CeHcopsl 3Toro tuna kanuopyrores no I[II'C u atmochepHoMy BO3ayXYy,
JOJITOBEYHBI, ITPOCTBI U HEJOPOTM B IKCIUTyaTalWH. Takue CEHCOpbl B KOMILUIEKTE
ABII-01 Morytr wmcnone30BaThCA UIsl aHAIW3a BOAOpPOAA B razax, B IPECHBIX M
conenbix Boaax. [Ipm wu3MepeHusax B cojeHbIXx Bogax B ananuzatope ABII-01
IIPEAYCMOTPEHA BO3MOXKHOCTh BHECEHUSI KOPPEKIMHM Ha CoJieHOCTh. IlompaBka Ha
COJICHOCTbH JJOJKHA BHOCUTHCS I10 PE3yJIbTaTaM KOHAYKTOMETPUUYECKUX U3MEPEHUM B
nepecuete Ha NaCl. Amnepomerpudeckue ceHcopsl ACpH, B xomrmiekte ABII-01
MOT'YT TaK)X€ HUCIOJIb30BaThCs I U3MEPEHUN MacCOBOM KOHILIEHTPALUU BOAOPO/JA B
HEBOJHBIX JKUJAKOCTAX OPraHUYECKOI0 Y HEOPraHUYECKOTO IMPOUCXOXKICHUS.
Cnemgyer 3aMeTuUTh, YTO Takhe H3MepeHUss OyAyT TMPOBOAMTHCS C MEHbIIEH
TOYHOCTBIO IO CPAaBHEHUIO C HM3MEPEHMUSIMU KOHLEHTpPALMM BOJIOPOJAa B BOJHBIX
pacTBopax. IJTo oObscHsieTcs Tem, yTo curHail ACpH, mnpsimo mnpomnopuuoHaieH
[apUMaJIbHOMY  JABJIICHUIO  BOAOPOJA, a  TeMIepaTypHble  3aBUCUMOCTHU
KO3((PUIIMEHTOB pPacTBOPUMOCTH BOJIOPOJAa B JTHUX JKUJIKOCTAX HE SBISIOTCA
JIOCTOBEPHO YCTAHOBJICHHBIMHU. bojiee aJeKBAaTHBIMM JTAaHHOW 3aJaye HMCCIEIOBAHUS
ABJISIFOTCSL aMIIEPOMETPUYECKHE CEHCOPBhl KOHILIEHTPALMU PACTBOPEHHOIO0 BOAOPOIA
ACcH,.

AMIEPOMETPUYECKUE CEHCOPbl KOHLEHTPALMK  PAaCTBOPEHHOrO  BOJIOPOJIA
(ACcH;) MoOryr mnpuMeHATbCS I aHaIW3a XKUAKUX CPel C HEU3BECTHBIMU
KoaduirieHTaMu pacTBOpUMOCTH Bojopoaa. CeHCOophl ATOro Tuma, odjagas TeMH
ke pocrouHcTBamMu yto U ACpH,, oTimuarorcs cBouMH (PYHKIHMOHAIBHBIMU
CBOWCTBaMHU, a MUMEHHO, u3MepuTenbHblii curHan ACcH, mpsiMmo mponopiuoHaieH
MAacCOBOM KOHIIEHTpPALlMM PacTBOPEHHOTO BOJOPOJA B AHAIU3ZUPYEMOW >KHUIKOCTH.
Jl7ist 3TOrO THUIA CEHCOPOB HE TpPeOyeTcss BHECEHHE KOPPEKIHMM Ha TeMIEepaTypHYIO
3aBUCUMOCTh KO3(PUIIMEHTa paCTBOPUMOCTH BOJIOPOJAa B MUCCIEAYEMOM KUIKOCTH.
KanubGpoBka Takux CEHCOPOB MOXKET MPOBOJIUTHCA MO JIUCTUIUIMPOBAHHON BOJIE,
HACBIIIEHHON BOJOPOJOCOAEPHKAILIEH Ta30BOU CMECHIO.
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Konctpyknus ACpH,-01 sBisiercs 0a30BOHl MOJENbIO aMIEPOMETPUUYECKUX
CEHCOPOB MaplMaIbHOTO AaBieHus Bojgopoaa. Buemnuii Bug ACpH,-01 nmokaszan Ha
puc. 4.2.
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Puc. 4.2. Buemnuii Bug ACpH,-01, ACpH,-02, ACpH,-03 u ACpH,-04.

15

ACpH,-01 npencrapisieT co00il AIEKTPOIUTHUECKYIO STUEHKY, 00pa30BaHHYIO
3JIEKTPOJHON CHUCTEMOM: - aHOAOM 13 M kKaromoMm 6, MOTPYKEHHBIMH B PacTBOP
ANEKTPONIUTA 5. DIEKTPOXUMHUYECKas sTYeiKa pacrojoKeHa B KOpIyce 2 U OTAeleHa
OT aHAIM3UPYEMOU CpeJlbl Ta30IPOHUIIAeMON MeMOpaHoi 12. DiekTpoaHas cucrema
3aKperUieHa B CTEKISTHHOM MWIMHAPUYECKOU ruib3e 9 Tak, uto aHoa 13 pacnosoxeH
BJIOJIb €€ OCH M KOHTaKTHUPYET C PACTBOPOM DSJIEKTPOJIUTA S5 CO CTOPOHBI TOPLOBOU
YacTH TWIB3bl 9, a Karod 6 pacmoyio)keH Ha OOKOBOW TOBEPXHOCTH THIB3BI 9.
lazonponuniaemass memOpana 12 3akperjieHa Ha TOPIIOBOM YacTH  Kopmyca 2.
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['epMeru3anusi  3JIEKTPOJUTUYECKON  STYEMKHM  OCYIIECTBIISIETCSI €  TTOMOIIBIO
YIUIOTHUTENBHOTO Koyblla 3 U raiiku 1. Ha OokoBoW MOBEpXHOCTHM Kopmyca 2
UMeEeTCsl IpeHakHOe oTBepcThe 14 11s yAalieHus U30bITKa pacTBOpa AJIEKTPOIUTa S.
Awmnepomerpuueckuit cencop ACpH,-01 cHaGkeH cuUCTEMON TEPMOKOMIICHCAIIUH,
KOTOpasi BBOJUTCA Ha TEMIIEPATYpPHYIO 3aBHCHUMOCTb PacTBOPUMOCTH BOAOPOJA B
BOJC W/WJIM HAa CBOWMCTBAa Tra3oNpoHHUIaeMON MemOpaHnbl. JlaTuuk TemmepaTypbl 7
BIIassH B TOPIOBYIO YacTh CTEKJISHHOM Twib3bl 9. PacnosoxeHue natuuka
TemriepaTypbl 7 U aHojga 13 B HEMOCPEICTBEHHOM OJM30CTH OT aHAIU3HPYEMOM
KHUJKOCTH 00ECIIEYMBAIOT BBICOKYIO TOUYHOCTh M IKCIPECCHOCTh M3MepeHui. Takoe
pacCIioJIOKEHUE JlaTdyhKa TeMIepaTypbl 7 TO3BOJSET HUCKIIOYUTh OIIUOKH MpHU
KaJIMOPOBKE CEHCOpa, BO3ZHUKAIOIIME H3-3a «OXJXKIACHUS» MEMOpaHbl BCIIEICTBHE
UCIIapeHusl BJaru ¢ ee MoBepxHOCTU. OAMHAKOBBIE MOCTOSHHBIE BPEMEHH OTBETA
aMIIEpOMETPUYECKOr0 CEHCOpa Ha UW3MEHEHUsI KOHIIEHTpallMd BOJOpOJia W Ha
W3MEHEHHUE TEMIIEpaTyphl aHAIU3UPYEMOM  KUJKOCTH  TO3BOJISIIOT  CHU3UTH
JTUHAMHUYECKYIO0 TIOTPEIIHOCTh H3MEPEHUM U 00€CHEYUTh BBICOKYIO TOYHOCTh
tepmokoMnieHcaumu.  ACpH,-01  moxkeT  ycTaHaBIuMBaTbCsl B MPOTOYHYIO
U3MEpPUTEIbHYIO KaMepy WM B KOJObI ¢ KOHMYecKuM nuiudom 14/23 (mampumep
crangapTHeie  ckistHkun — BITIK-150-29/32-14/23 - npouzBogutrenb OO0
"Crexnonabcepsuc”, r. Kmun, M.O., mmdp npu 3akaze 560). bnaromaps maaomy
NOTPeOJICHUIO BOJIOPO/Ia aMIIEPOMETPUUECKUM CEHCOPOM, OH MOKET MCIIOJIb30BATHCS
U1 «in vitroy u3MepeHuit B mukpornpobax (50 mki). B atom cinyuyae ACpH,-01
YCTaHaBJIMBAETCS B U3MEPUTENbHYIO Kamepy aisa «Mukpoanaiuza» (MKMA) cum. puc.
4.4.

Koncrpyknus ACpH,-02 otnuuaercs ot 6asoBoit moaenu ACpH,-01 Oonee
BBICOKOUW 4YBCTBUTEJIBHOCTHIO, TIO3TOMY JUIMHA KaOessi TOT0 CEHCOpa MOXKET OBITh
yBenudeHa 10 10 m. CeHcopbl 3Toil MoaudUKaUMU MOTYT YCTaHaBIMBATHCA B
MPOTOYHYIO M3MEPUTENIbHYIO KaMepy W B KoMiuiekTe aHanuzaropa ABII-01T
NpeAHa3HAuYCHBl [IJIi AHAJMTUYECKOTO KOHTPOJS BOJOpOJa B TOTOKE Ta30B,
MPOTEKAIOIINX Yepe3 U3MEPUTEIbHYIO KaMepy.

Koncrpykimsa ACpH,-03 ornuuaercs ot momenu ACpH,-01 mnoseieHHON
YYBCTBUTEJIBHOCTBHIO U MPEJEIbHO HU3KON BEIMUUHON OCTATOYHOTO TOKA.

Koncrpykimsa  ACpH,-04 otmmuaercs or moxenu ACpH,-03  nHammuuem
JIOTIOJITHUTEJIPHOW 3aluTHOM MemOpanbl 8 (cM. puc. 4.2), pacrnojoXeHHOW Ha
BHEIIHEH MOBEPXHOCTU Ta3omnpoHuniaeMor mMeMOpansl 12. Hamuume memOpanbl 8
obecrieurBaeT JOMOJHUTEIBHYIO CTENEeHb 3allUThl AJICKTPOAHOM CHUCTEMBI U
ra3onpoHuIiaeMor MemOpaHbl 12 OT TOBpEeXIEHUN, BBI3BAHHBIX IEpernaiaMu
JABJICHUI B aHAJIM3UPYEMOM KUJIKOCTU U HAJIMYMEM B HEll TBepiAbIX yacTull. Kpome
TOro, Ojarojaps 3alUTHON MeMmOpaHe 8 CHIIKAETCS 3aBUCUMOCTh TOKa3aHUW OT
CKOPOCTH TIOTOKa aHAJIU3UPYEeMOM KHUIKOCTU. OTO TIO3BOJIMJIO OTKA3aThCsi OT
MEPETUBHBIX YCTPOUCTB M CTAOMJIM3ATOPOB pacxoja, TPAJIUIIMOHHO NMPUMEHSIEMBIX B
aHAJIOTUYHBIX Mpubopax 3apyOeKHOr0 U OTEYECTBEHHOTO MPOU3BOACTBA. biaromaps
stuM cBorictBaM ACpH,-03 u ACpH,-04 B xommuiekte ¢ ananuzatopom ABII-01T
HAallUId I[IMPOKOE TMPUMEHEHHE B TEIUIODHEPIreTUKE M MPOMBIILIEHHOCTH TpH
ONpENEICHUN CJIEOBBIX KOJMYECTB BOJOpPOJa B JKHUIKOCTAX, HANpuUMep, IpH
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ABTOMATUYECKOM XMMKOHTpOJIE€ TIporieccoB BojonoarotoBku Ha ADC, TOL, 'POC u
temiocetsax. s pemenns stux 3anad ACpH,-03 u ACpH,-04 ycranaBiuBaroTcsi B
IMPOTOYHBIE HW3MEPUTEIbHBIE KaMepbl, CHAa0XEHHbIE BCTPOSCHHBIM OOpaTHBIM
KjarmaHoMm (cMm. puc. 3.2, 4.5, 4.6).

Koncrpyknus ACpH,-05 otnnuaercst ot 6a3oBoit mogenu ACpH,-01 tem, uto
aMIIEPOMETPUYECKHI  CEHCOp  YCTAHABJIMBACTCS B  TEPMETUYHYIO  SIUCHKY,
peaHa3HAUYCHHYIO IS TIPOBEJCHUS U3MEPECHUI B JKMJIKOCTSAX Ha TiryouHe 1o 20 m.
Buemnnit Bun ACpH,-05 nokasan Ha puc. 4.3.

Puc. 4.3. Buemnuit Bun ACpH,-05 norpy:xHoro tuna.

I'epmeTnynas syeiika, coctosimias u3 kopmyca 2 (cm. puc. 4.3) u raiku 4,
U30JIMPYET aMIIEPOMETPUUECKUN CEHCOP 1 OT aHANM3UPYEMOM KUIKOCTH C IIOMOLIBIO
YIUIOTHUTENBHBIX KoJiel 3, 5 u 6. [Ipu 3akpyunBaHuu raiiku 4 10 ymnopa, KoJblio 6
nedopMupyeTcss W repMeTH3UpyeT JpeHaxkHoe otBepctue 7. Kopmyc 2,
BeIcTynawomumii 3a npeaensl ACpH,-05, 3amuinaer yyBCTBUTEIbHYIO YacTh CEHCOPA
OT BO3MOJKHBIX y/IapoB. B HMKHeW yacTu Kopiyca 2 BBIIIOJHEHBI YEThIPE OKHA, Yepe3
KOTOpbIE IY3bIPBKM BO3JyXa CBOOOJHO BBIXOAST MpPU MOTPYKEHHH CEHCOpa B
xuakocTb. Chepuueckas gopma uyBcTBUTENbHOM moBepxHocTH ACpH,-05 Ttaxke
CIIOCOOCTBYET CBOOOJHOMY YJAJCHHUIO MYy3bIPpbKOB ra3za. Mamoe mnotpebiieHue
Bojoposa aekTpoaHoi cucremort ACpH,-05 m gocratouHo Oofblliie OKHA B
HIDKHEH 4YacTu kopryca | mo3BossaroT ucnodb3oBath ABII-O1IT mns usmepenuit
BOJOPOJA KAK B IEPEMEIINBAEMBIX, TAK U B HETMOJIBU>KHBIX KUJKOCTSIX.
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Monudukauus cencopa ACpH,-06 otinuaercs ot 6azoBoit monenun ACpH,-
01, Tem, 4TO ero KOHCTPYKIIMS BBINOJHEHA B KOPIyCE€ M3 HEp)KaBEIOIIeH CTalu U
cHaOXKeHa KOMIIEHCATOPOM BHelIHero aasienus. braarogaps stomy ACpH,-06 moryt
NPUMEHSTHCS JJI ONpeIeTIeHUs] KOHIICHTPAMKU BOJOPOAA B KHUAKOCTIX U razax mpu
BBICOKHUX JIaBJICHUSX, B TOM YHCJIE B 1-OM KOHTYpE OXJIaXICHHUS SIICPHBIX PEAKTOPOB.
DnekTpoaHas cuctemMa cencopa (cMm. puc. 3.8), coctosimas u3 karoga 6, anoja 13 u
pacTBOpa JJICKTPOJIUTA pa3MelleHa B KOJMadyke 2 W3 IUIAaCTMACChl, YCTOMYMBON K
BBICOKMM TeMIlepaTypaM W JaBjieHusM. Ha TOpIoBod MHOBEPXHOCTH KoJjmayka 2
3aKperieHa cuctema mMeMOpaH 12, BwlepxkuBaromias nepenanbl gasieHus. C 3Toi
I[EeJbI0 Ha OOKOBOM IMOBEPXHOCTH MEMOpPAHHOTO KOJIMayka 2 TakKe pacrojoKeH
KOMIIEHCATOp JaByieHus. biaromapsi pe3anHoBbIM KoJibllaM 3, 4, u 8§ obecrieunBaeTcs
repMeTHU3aIs AJIEKTPOJHON CHUCTEMbl CEHCOpa MPU 3aKpyYUBAHUU HIDKHETO 1 u
BepxHero 15 kopmycoB ceHcopa. Ha kopryce 15 ceHcopa 3akperuieH pa3beM s
noakroueHus: kabdenst 10, coeAMHSIONIET0 CEHCOP ¢ U3MEPUTEIBHBIM YCTPOUCTBOM
ABII-01. Cencopst ACpH,-06 BbIyCKalOTCSI B HECKOJIBKMX MCIOJHEHUSX,
OTJINYAIOUIUXCS TAOAPUTHBIMU U MPUCOSAUHUTENbHBIMU pa3zMepaMu. OO03HaueHUS U
yHU(ULIHpOBaHHBIE pa3Mephl ucnosHeHuit ceHcopoB ACpH,-06 mpu 3akaze u B
JOKYMEHTAIUU APYTOro U3/eNus MpUBEeHBI B Ta0IuIE Ha puc. 3.8.

4.3. Onucanne KOHCTPYKIIUM U3MEPHUTEILHBIX Kamep.
Jlsist pernieHust psijia KOHKPETHBIX 3a/1ad aHAIMTHYECKOTO0 KOHTPOJISI BOJOPO/IA,
BBIMTYCKAIOTCS ~ HECKOJIBKO  MOAU(UKAIIHIA
U3MEpPUTEIBHBIX KaMmep.

UsmeputenvHas kamepa s MmukpoaHanuza (MMKMA) mnoka3zana Ha puc. 4.4.
AMnepoMeTpuueckuil ceHcop | ycTaHaBIMBaeTcs B KOPHYC 2 H3MEPUTEIbHOU
KaMmepbl U (UKCUpYETCsS B
HEll C MOMOIIbIO TraWku 3.

UyBcTBUTENbHAS 4acTh 3

CEeHCOpa TepMETU3UPYETCS C

MOMOIIBIO YIJIOTHUTEIHEHOTO

PE3MHOBOTO KoOJMayka 4 mpu

3aKpyyuBaHuM raku 3. J{is 1

BBOJIa aHammsmpyemoit .- i 2

POOKI MPeayCMOTPEH S

BXOJHOM wmITyuep S5, a s _.;',

BhxOMa wtymep 6. C - - 2l 5 1. AMNEPOMETRHUSCEMA Cabeop.

nomompio  MKMA - MoxHO i 2 KOpnys UIMEEHTENBHORN KaMe

POBOJUTh  W3MEPEHHS] B o 3. Maisa.

MI/IKpOO6’BeMaX JKUJKOCTEN SR 5 4. ¥ MNoOTHWTENBEHE @ BN N340

(50 MKI) 1 Ta30B. 9 BROAHAW WTyuer
H3MmepurenbHbIe T 6. BeKOQHOW WTYLER.

KaMepbl JUIS aHaJIW3a B
nortoke ra3zoB (UKII) wu

Puc.d 4. MIMEPUTENBHAA KEAMEDA ANA MU HANWEA.
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xunkocrert (MKIDK) nokazansl Ha puc. 3.2, puc. 3.9 u puc. 3.10. KoHcTpyKIiuu 3Tux
U3MEPUTENBHBIX Kamep oTianuatorcas oT MKMA  pacnonokeHueM BXOAHOTO H
BBIXOJTHOTO IITYLEPOB, a Takxke criocooom repmeruzanuu AC.

Koncrpykiuss UKIDK otnunuaercs ot UKIIDT Hanuuriem oOpaTHOro Kiarasa,
pPacnoyioKEHHOTO B HIDKHEM 4acTH M3MEpPUTENbHOM KaMephl (CM.

puc. 4.5). .
OOpaTHBIN KJallaH yCTaHABIMBACTCS HAa HIDKHHUHA INTYIIED, 1I
KOTOPBIN 3aKpyYUBACTCS B U3MEPUTENBHYIO Kamepy (cM. puc. 4.6). l

IE-'

Puc. 4.5. YcranoBka oOpaTHOTO
kianana B MKIDK

=,

- Puc. 4.6. YcranoBka o6paTHOTO
l KJIalaHa Ha IITYILep.
or

B nmaHHBIX KOHCTpyKIMsX diekTponHas cucrema B AC

repMeTH3upyercs ¢ mnomombio koimbna 4 (cm. puc. 4.2),

YCTAaHOBJIICHHOTO Ha OOKOBOW IOBEPXHOCTH MEMOpPAHHOTO

konnauka 2. [Ipu 3akpyunBanuu raiiku (cM. puc. 3.10) pe3anHoBoe koJibilo 4 (CM. puc.

4.2) mnepekpbiBaeT napeHaxkHoe oTBepctue 14 B kopmyce AC. i kperuieHus

U3MEPUTENBHBIX KaMEp Ha IIUTE WU «IO0 MECTYy» MPEIyCMOTPEH ClelualbHbII

KPOHILUTENH, BXOMISIIMKA B KOMIUIEKT IOCTaBKHU. lIprcoenuHuTenbHblE MITYyLEpa

paccuuTanbl Ha nojaBojdmue Tpyoku u3 [IBX ¢ BHyTpeHHuM auamerpom 6 mMm. Ha

JUHUU BXOJa MOXKET yCTaHABIMBAThCS (QuibTp, 3ammmaromuid AC oT TBEpHbIX
YaCTUIl MPUCYTCTBYIOMINX B aHATU3UPYEMOM KUJKOCTH WIIU ra3e.

4.4. TlpuHuun padéoThbl aHAIU3ATOPA.

Pabora ananu3aTopa OCHOBaHA HA TMOJSIPHU3ALMU AHOAA OTHOCHUTEIIBHO
BCIIOMOTaTEILHOTO AJIEKTPO/Aa U U3MEPEHUH TOKA JICTIOISPU3AIMU, BO3HUKAIOIIETO B
pe3ynbrare AUPQy3uH BOAOPOAA M3 HUCCIEAYEMOM KUIKOCTH M TOCIETYIOIIEH
ANEKTPOXUMHUYECKON PEAKIUU €ro OKUCIEHUS, TPOTEKAIOIIEH MO0 cXeMe

H,=2H"+ 2e~ (1)

Curnaner AC ¥ JaTyuka TEMIIEpaTypbl YCHUJIMBAKOTCS B IPEIBAPUTEIIHLHOM
ycunurene, Hopmupytorcs U noaatorcss Ha ALIL TTocie BHeceHMs: aBTOMAaTUUECKHUX
KOPPEKIM Ha TeMIepaTypHyI 3aBHCHUMOCTb KO3 (UIMEeHTa MPOHHUIIAEMOCTU
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BOZOPO/Ia B Ta30MpOHUIIAEMON MeMOpaHe W/WiM  TeMIlepaTypHYI 3aBHCHUMOCTb
Kor(dduirieHTa pacTBOPUMOCTH BOJIOPOJa B BOJE, MOIYUYEHHBIM B M3MEPUTEIHLHOM
YCTPOMCTBE CHUTHajd OTOOpakaeTcs Ha JUCIUIee aHalh3aTopa B BBIOpAHHOM
orneparopoM eaunHuie usmepenus. OmgHoBpemeHHo curHan AC mpeoOpasyercs B
TokoBbIM curHain 0 — 5 wimm 0/4 —20 MA. Curnan AC B uudpoBOM BHUIE MOMKET
nepenaBaTbesi Ha KoMnbloTep dyepe3 RS-232 wnm RS-485. Pesynbrarsl uaMepeHui
MOTYT TaKX€ 3alUChIBAThCS B YHEPrOHE3aBUCUMYIO MaMsATh B (opMaTe BHIOPAHHOTO
IPOTOKOJA (HEeMPEPbIBHAS IUCKPETHAS 3aIMCh) U B 3JIEKTPOHHBINA OJIOKHOT.

5. O0mue cBeeHUA.
5.1. OOmmue cBeaeHuss 00 H3MepsieMbIX BeJIMYMHAX M eIUHHIAX
U3MEpPEeHUs].

I[Ipy  aHanUTMYECKOM  KOHTPOJE€  BOJOpOAa B ra3ax  CUMTaeTcs
oOlIlepU3HAHHBIM XapaKTepHU30BaTh €ro MapuuaibHbIM jaaBieHueM (pH,) u/wam
KoHieHTpanuei (cH,). Jlinsg usmepenuii napuuaibHOTO JaBJIeHUs] BOAOPOAa OOBIYHO
WCIIOJIB3YIOT CIIEAYIOIIME €IUHUIBI u3MepeHus: MmM.pT.cT, kKlla. Ilox mapuuansHbIM
JABJICHUEM BOJIOpOJila B Ta30BOM CMECH MOHUMAIOT Ty 4YacTh OOIIETO J1aBJICHUS,
KOTOpasi MPUXOAUTCS HAa MOJIEKYJbI Bojopoaa. [lapuuansHoe naBiaeHHe BOAOPOAA B
rase 3aBUCHUT OT OapomeTrpuueckoro aasiaeHus (B) u Bnaxxknoctu Y. {15 UCKIIOUEHUS
OIMOOK KaJIMOPOBKM BO3HUKAIOIIUX M3-3a HEONPEACICHHOCTH B 3HAYCHUU
BJIQXXHOCTU Tra3oBoid cmecu, B aHanmuzatope ABII-01 mnpemycMoTpeH pexum
aBToMartnueckoil kannopoBku no [1I'C HackIeHHOHN MapaMu BOJbI WK MOJTy4aeMoil
¢ momomplo ycrpoiictBa s kanubpoBku YK-01. Ilpm mpoBemenun aBTo
KaTMOpOBKM aHAIM3AaTOp 3alpaliuBaeT 3HAYCHHE AaTMOC(PEPHOro JaBJICHUS W
YYHUTHIBACT JaBJICHUE HACHIIIIEHHBIX BOJSHBIX MAPOB MPU TEMIIEpaType KaTuOpPOBKH.

st u3MEpeHuil KOHIICHTPAllMM BOJOpPOAa B razax OOBIYHO HCIOJB3YIOT
BEIIMYMHY «IIPOLIEHTHOE COJEpPKaHME BOJIOPOAA», & B KAUECTBE €AMHUIbI U3MEPEHUS
- 00BeMHBIE TTPOIIECHTHI (00. %).

IIpy aHanUTUYECKOM KOHTPOJE BOAOPOAA B JKUAKOCTSIX CUYUTAETCS
oOIIenpU3HaHHbIM XapaKTepU30BaTh €ro NapiualbHbIM AaBieHueM (pH,) w/wnm
koHueHtpamuein (cH,). IlapuuwanbHoe paBineHuWe BOAOpPOAA B KUIAKOCTH PABHO
napiuyajibHOMYy JIaBJICHUIO BOJOpOJa B ra3oBoll (a3ze C KOTOpPOMl IKUIKOCTH
HaXOOUTCS B COCTOSIHUM JIMHAMHUYECKOrOo paBHOBecus. Jlisi  W3MepeHui
NapuraNibHOro JAamieHus Bojgopoaa B aHaim3arope ABII-01 mpemycmotpensl ase
€OMHHLBI n3MepeHus: MM.pT.CT. U klla. [Ipu nmpoBenennn n3MepeHuil NapuuaIbHOTO
JABJIICHUS BOJOPOJA B KUJIKOCTHM AaHAIA3aTOP AaBTOMATHYECKHM KOMIIEHCHUPYET
CUCTEMATHUYECKYIO OITMOKY M3MEPEHHUsI, U3BECTHYIO B JIMTEpAType Kak KOdPOUIIHMECHT
«Kungkocte-raszy.

JI71st u3MepeHuil KOHIIEHTPAIMU BOJIOPO/Ia B )KUAKOCTSAX OOBIYHO HCIOIB3YIOT
BEJIMYMHY MAaCCOBOW KOHIIEHTPAIIMW BOJIOPOa, BEIPAKEHHOM B MI/JI, MKI/J WJIH ppm.
VYuuteiBas uto curHan ACpH, mnpsmo mnponopuvonanien pH, u 3aBucutr oT
TeMreparypel  aHanmusupyemorl  kunkoctu  ABII-01 BHOCUT  JBOWHYIO
TEMIIEpaTypHYIO0 KOMIIEHCAIMI0 Ha u(Qy3noHHBIE CBONCTBA Ta30MPOHUIIACMON
MEMOpaHbl H TEMIEPATYPHYI 3aBUCUMOCTh KO3(PQHUIIMEHTa PaCTBOPUMOCTH
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BOoZOposaa B Boje. IIpu 3TOM aHaiM3aTOp TakKe KOMIIEHCUPYET CHCTEMAaTHYECKYIO
ommOKy u3MmepeHuil «XKumakoctb-raz». B Tex ciywasx, xorma wusmepenus cH,
IPOBOJATCA B COJEHBIX BOJAX, AHAJIM3aTOp AaBTOMATHYECKH KOPPEKTHUPYET
pe3ynbTaThl U3MEPEHUH B COOTBETCTBUU C COJICHOCTBIO, 3aJJaHHOM B IlepecyeTe Ha
NacCl.

Jlns peanuzanvy W3MEPEHUH KOHLEHTPALlMM BOJIOPOJAa B 3TUX EIMHULIAX
IPOBOJAT aBTO KanuOpoBKy aHanu3aropa no III'C HacklllleHHON nmapamMu BOJbI WA
[0 Ta30BOM CMECH MOIy4YaeMoOMl C MmoMolibio ycTpoiicTBa g kanuOpoBku YK-01.
brnaronapss peaiiv30BaHHBIM B aHAJIM3aTOpE alrOpuTMaM BbIOOpa U Iepecdera
€IMHULl U3MEpPEHUN, Bbl MOXKETE OCYIIECTBIATH NEPEXO] M3 OIAHOW EIUHUIIBI
U3MEpEHUs B JIpyrylo 0e3 HeoOXOJUMOCTH NEepeKaTuOpOBKH. AHAIU3aTOP
CaMOCTOSITEJILHO ~ ONPENENTUT  HEOOXOJUMOCTh  BHECEHUS TeX WIM  HHBIX
TEPMOKOMIIEHCAIMI, BBIMOJIHUT BCE HEOOXOJIMMBIE TIEPECUEThI, CBSI3aHHBIE C
U3MEHEHHEM M3MEpPAEMON BENMYMHBL, E€IUHHLBI HW3MEPEHUS U TAapaMeTpoB
KanmuOpoBku. [lpy 3TOM Juana3oHbl HACTPOWKH TOKOBOTO BbIXOJIAa M TMPEIEIOB
pPEryJINPOBAaHMUS CUTHAJIM3ALMM aBTOMATUYECKH H3MEHSATCS B COOTBETCTBHM C
BbIOpaHHON Bamu eMHULIBI ©3MEpPEHUsI.

5.2. O0mmue cBeieHUs MO0 KAJTUOPOBKE AHAJIN3ATOPA.

Curnan ACpH, sBusieTcss nuHeWHOW (YHKIHMEH MNapuuaaibHOTO JdaBICHUS
Bogopoaa. [TorTomy 1y1si KamMOPOBKU aHAIM3aTOpa HYKHO MMETh BCETO JIBE TOYKHU:
ATAJIOHHYIO HYJIEBYIO TOUKY (Hampumep aTMoc(hepHBIM BO3IyX, YHCTHIA a30T, aproH
WU Jp.) U Cpely C WU3BECTHBIM MaplUalbHbIM JaBJICHHUEM BOAOpPOAA, HAIpuUMep
noBepouHyro raszoByto cmech (III'C) w3 arrectroBanHOro OaijoHa WA
npurotaBiuBaeMyto B YK-01. Jlpyroe BaxxHOe OOCTOSITENIBCTBO CYIIECTBEHHO
yIpoImiaromiee nporeaypy KaauOpoBKH U MOBEPKHU aHATTM3aTOPOB 3aKII0YAETCS B TOM,
YTO pa3HMIlA MOKa3aHWUI MPU U3MEPEHUSAX B ra3e U KUAKOCTU HAXOJAILIEHCS C HUM B
PABHOBECUU COCTABIISIET IMTOCTOSTHHYIO U MAJIYIO BEJIMYUHY, KOTOpask aJrOpuTMHYECKU
KOPPEKTUPYETCH. [TosTomy KaTuOpOBKY " MOBEPKY aHaJIM3aTOpOB,
npeaHa3HauYeHHbIX Wi u3mepenui pH, u cH, B ®KUIKOCTSIX MOXHO MPOBOJIUTH IO
[II'C. TloHsATHO, YTO OT TOYHOCTH KAJIMOPOBKM aHAIM3aTOpa 3aBUCUT TOYHOCTH
u3Mmepenuid. Tak, Hampumep, MpU H3MEPEHUSX B 00JacTH HM3KMX 3HaueHud pH,
TOYHOCTh aHajn3a B OOJBIICH CTENEHH 3aBUCHT OT TOYHOCTH KAIMOPOBKU HYJIEBOM
TOYKH, U HA0OOPOT, TOUYHOCTh M3MepeHuil B oOmactu Oonbmmx pH, B OombImeit
CTETNIEHU 3aBUCHUT OT TOYHOCTH KanuOpoBku aHamuzaropa mo [1I'C.

B ananuzarope peann3oBaHbl ClIEIYIONINE BUABI KATHOPOBOK:

e KaJIUOpOBKA MO HYJIEBOM TOUKE;

e apromaTuyeckas kanuoposka mo [1I'C;

e crenuaibHas KaauOpoBKa.
KanmnGpoBka HyJIeBOW TOYKH.
[Tpu u3MepeHusIx B 001aCTH MaJIbIX KOHLEHTPAIMI BOJOPO/Ia, OITMOKU, CBSI3aHHBIE C
HETOYHOCTBIO KAJIMOPOBKM HYJIEBOM TOYKH, MOTYT MPUBECTH K 3HAYUTEIHHBIM
omuOkaM u3mepeHui. JlJisi mpoBeIeHUs] TaKUX U3MEPEHUN HaMU pa3pabOTaHbI JIBE
momudukanuu ceHcopoB: ACpH,-03 u ACpH,-04. ['maBHBIMH OTIWYUTEIHHBIMU
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O0COOCHHOCTSIMHU 3TUX CEHCOPOB SBIISIOTCS MPEACIHHO HU3KOE 3HAYEHUE OCTATOYHOTO
TOKa CEHCOpa, €ro CTaOWJILHOCTh BO BpPEMEHH M oOecrmedeHue paboThl CeHcopa B
YCIOBUSIX  «HEPA3pYILIAOIIETO» KOHTPOJISI AaHAIM3HPYEeMOMl  Kujakoctu. Jlis
obecrieueHus] BHICOKON TOYHOCTH WM3MEPEHUN KOHIIEHTpAlMi BOJOpOJa B 00JIaCTH
HU3KUX KOHILICHTPAIMK PEKOMEHIYEeM TIIATEIbHO MPOBOJAUThH KAaTUOPOBKY HYJICBOM
TOYKU. J[7s1 KanmOpOBKM ATOM TOYKM MOKHO MCIIOJIB30BaTh aTMOC(EpPHBIN BO3AYX
WJTU Ta3bl BEICOKOW YMCTOTHI, HE COAEPIKAIINE BOJTOPOI.

ABTOKaJIMOPOBKA MO MOBEPOYHOU ra30BON CMECH.

JUist uckitodeHus OMMOOK KalMOpOBKH, BO3HUKAIOIIMX M3-32 W3MEHEHUS
BrnaxkHoctu [1I'C, aBTomMatnueckyto KaJuOpoBKY HE00Xoaumo npoBoauth 1o [1I'C,
HACBIILIEHHON TapaMH BO/IbI.

[Ipu npoBenenun aBromarnueckoi kanudpoBku no [1I'C ananuzarop ABII-01
U3MepseT TemIeparypy MeMmOpaHbl C TOMOLIbI0 BcTpoeHHOro B AC naruyuka
TEeMIIepaTypbl U KOMIIEHCUPYET TEMIIEPATYPHYIO 3aBUCUMOCTb €€ POHULIAEMOCTH 10
BOJAOpPOAY. 3aTeéM  pPACCUMTHIBAETCS  ypaBHEHUE  KaJIMOPOBOYHOM  MIPsIMOi,
IIOCTPOEHHOM B KOOpAMHATaX: pacyeTHoe 3HauYeHHe (pHy)pacy OT HCTHHHOTO (PH))ycr B
KanmuOpoBOYHOU cpene. brmaromaps stomy kanuOpoBKa M H3MEPEHUS BEJIUYUHBI
napirabHOTO AaBJICHUS (€AUHUIBI U3MEPEHHUs: MM.PT.CT., klla) uiaM mpoueHTHOro
colepkaHusi BojAopoja (eAMHMIBI U3MepeHus: 00. %) MOTYyT NHpPOBOIUTHCS MpPH
temneparypax or 0 mgo 50 °C. Ilpu kamuOpoBKE M H3MEPEHHSX BOJIOPOAa B
KUAKOCTSIX B €IUHUIAX MACCOBOM KOHIIEHTpAalMH (MI/J, MKI/J, ppm) aHalu3aTop
KOMITEHCHUPYET TaKXe TeMIIepaTypHYIO 3aBUCUMOCTb KO3(PUIIMEHTa paCTBOPUMOCTH
BoZopona B Boje. [lorTomy KaiuOpoBKa M HM3MEPEHHsS] MAacCOBOW KOHIIEHTpPALUU
BOJOPOJIa B BOJIE TaKKE€ MOTYT MPOBOJUTHCS IMPH JIFOOON TeMIeparype B JIMara3oHe
or 0 1o 50 °C. Nuremnexryansabie anroputMbl ABIT-01 no3sonstor Bam npoBoauTs
KaJMOpOBKY B JIFOOOW BBHIOPAHHOW €IWMHUIIE W3MEPEHHMsI, a 3aTeM IPU U3MEPEHUSX
NepexoauTh B JOOYI0 APYrylo eauHuily usmepenus. [Ipu stom He Tpebyercs erie
pa3  OpOBOJAUTH  KaduOpOBKY.  AHaIM3aTOp  CaMOCTOATEIBHO  OMpPEAEIUT
HEOOXOJMMOCTh BHECEHHUS T€X WM HHBIX TEPMOKOMIIEHCALUW, BBITIOJIHUT BCE
HEOOXO/MMbIE TMEPECUEThl, CBA3AHHBIE C M3MEHEHUEM KaK M3MEpSEeMOW BEIIUMYUHBI,
Tak W eAUHUIBl u3MepeHus. Ecnu u3aMepenuss OyAyT NPOBOAMUTHCS B BOJAX C
U3BECTHBIM COJIECOJIEPKAaHUEM, aHATTM3ATOP TAK)KE BHECET KOPPEKILIUIO Ha COIEHOCTb.

CneuuanbHag kanuOpoBka. [lpu cnenuanbHOW KanuOpOBKE aHalu3aTopa B
KauecTBE CTaHJApTHOTO o00pa3la ¢ M3BECTHBIM COJEPKaHUEM BOAOPOJA
UCIIOJIB3YETCS BOJOPOJOCOJEpKalllasi ra3oBas CMECh, IOJlydaemas C TOMOUIBIO
ycTaHOBKHU KannbpoBouHoit YK-01.

5.3. OOmme cBeeHUsI MO BBEJAEHNIO KOPPEKIHii B mMpouecce U3MepeHuii.
5.3.1. Koppexkuusi Ha u3MeHeHne 6APOMETPUYECKOTI0 TaBJIEHUS.
N3mepsiembie BenmmumHbl «IIpomieHTHOE comepikaHue Bomopoja B razax» (00.
%) He 3aBUCAT OT OapomeTpuueckoro nasieHus. Tak kak curHan ACpH, mnpsimo
nporopruonanes pH,, To mpu mnpoBeneHUU u3MepeHwit B 00. % HE0OX0AMMO
CJEUTh 32 U3MEHEHUsAMHU OapoMeTpudeckoro napieHus (B). Eciu 6apomerpuueckoe
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JaBJICHUE OTJIWYACTCSd Ha BelMYuHy Oojee dem 10 MM.PT.CT. OT 3HAYCHHS
3aMMCAaHHOTO B DJHEPrOHE3aBUCHMYIO TIaMATh IPU TOCIASAHCH KaluOpOBKE, TO
HEOOXOJIMMO  OTKOPPEKTHpPOBaTh ATO 3HadeHwWe. JlJIg 3TOro B pEKHUME
«YCTAHOBKA» (cm. puc. 8.3-1 u 8.3-2) HE0OX0MMO BBECTH TEKYIIlE€ 3HAUCHHE
O0apomeTrpuueckoro napiieHus. [Ipu 3ToM He TpeOyeTcss MPOBOIUTH aBTOKATUOPOBKY
CHOBa. OTH 3aMEYaHHUs B TIOJHOH Mepe OTHOCATCA K 3a7adyaM HW3MEpPEHUHU
MIPOIICHTHOTO COJIEpXKaHUs BOAOPOJA TPH IOBBIIICHHBIX JABJICHHUIX, HAIPUMEpP B
Oapokamepax M B COCyJiax pabOoTaroNuX MpH U30LITOYUHOM JIaBJICHUH.

5.3.2. Koppexkuusi Ha COJIEHOCTb.

N3BecTHO, 4TO ¢ yBEIMYCHUEM COJICHOCTH MAacCOBasi KOHIICHTpAIUs BOJOPOJa
B BOJHBIX pacTBOpax yMeHbIaeTcsi Bcieactsue dddexra Cedenona. [loatomy mpu
MIPOBEJICHUH M3MEPEHUN MacCCOBOM KOHIIEHTpAIlMU BOAOpOa (€IWHUIIBI M3MEPECHHI
MT/J1, MKT/JI, ppm) B BOJaX C coJiepKaHueM cosieil 6onee 1 1/ HEoOOXOAMMO BBOAUTH
KOPPEKIHIO Ha coJieHOCTh. CieayeT MOMHHTh, YTO PAa3JUYHBIC COJU I0-Pa3HOMY
«BBICATMBAIOT» BOAOPOA. OOBIYHO KOPPEKIIUIO HAa COJICHOCTh BBOJIAT IO TTOKa3aHUSM
KOHJIyKTOMeTpa B niepecuere Ha NaCl.

bonee anexkBaTHBIM CpPEJACTBOM M3MEPEHHUS KOHIICHTPAIIMU BOAOpOAa B
KHUJTKOCTSX ¢ HEM3BECTHBIMH KOd(hpuimeHnTamu pactBopuMocTH ABJsiroTcss ACcH,.

5.3.3. Koppeknusi cucreMaTH4ecKoil  MOTPENIHOCTH  HM3MEpPEeHHIi:

Kosgppunuent «Kuakocrn-I'a3».
IIpu ananuze xuakocter mns ACpH, XapakTepHbl CUCTEMATHYECKHE MOTPEUIHOCTH
u3Mmepenuid. [Ipupona nmomoOHbIX OmKMOOK cBsA3aHa ¢ He uaeanbHOcThi0 ACpH, u
noapoO6Ho omucaHa B [1,2,6]. DTH OMMOKU MPOSBISIIOTCS B pa3HUIE TMOKa3aHUM
ACpH, B razoBoii ¢a3e W IKHIAKOCTH, HAXOIAIICHCI C HEH B COCTOSHUU
TMHAMUYECKOTO paBHOBecHusi. B nureparype [6] sTa ommbka moyiydyusia Ha3BaHHUE
KO3 DUIIMEHT «KUAKOCTh-ra3». g Haubosiee coBeplieHHbIX KOHCTpyKuuii ACpH,
KO3 GUIIMEHT «KUAKOCTh-ra3z» coctapiser ot 0.1 g0 2 % (t.e. mokazanuss ACpH, B
KuAKocTH MeHble nokasanuiit ACpH, B razooii daze Ha 0.1 - 2%). g ACpH,-01,
ACpH,-05 u ACpH,-06 kosdduimenT «oxkunkoctb-raz» He mnpesbimaer 0.5 %. s
ACpH,-03 u ACpH,-04 BennunHa Kod(PUIIMEHTA «KUIKOCTb-Ta3» HE IMPEBHIIIACT
cootBeTcTBeHHO 0.5 11 0.8 % mpu pacxoje aHanu3upyeMoil xxuakoctu dosnee yeM 0.5
n/gac. B ananuzatope ABII-01 peanu3oBaH anropuTM BHECEHHUS KOMIICHCAIIMH
CHUCTEMAaTHYECKON MOTPEITHOCTH <GKUIKOCTh-Ta3y.

BiausiHue CKOpOCTH NOTOKA AaHAJIM3UpYyeMo#l :Kuakoctu. Ilpum Mmanbix
pacxo/1ax aHaJIM3UPYEMOU KUJKOCTH Yepe3 U3MepuTeabHyro kamepy curiain ACpH,
3aBUCUT OT CKOPOCTH IOTOKA. /IS MMHMMHM3alMM BIWSHHS CKOPOCTH IIOTOKa Ha
U3MepUTENbHbIA curHan napamerpel ACpH, onTumusupoBaHbl U BbIOpaHbl UCXOs
U3 yCJIOBUS 00ECIEUEHUs «HEPA3PYILIAIOUIEr0 KOHTPOJIS» aHATTM3UPYEMOM KUIKOCTH.
B ACpH,-01, ACpH,-05 u ACpH,-06 ucnonp3yroTcsi MUKPO aHOJbI, MOITOMY
BIMSIHME CKOPOCTH NOTOKa Ha curHal AC He3HayuTelnpHO Ojarojaps Majlomy
NOTPEOJECHUIO BOJOPO/IAa CaMUM CeHCOpoM. Jlisi obecrieueHusl U3MEpEeHUil B MUKPO
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rpaMMOBOM 00JacTH KOHLEHTpAlui HEOO0XOJUMO MPUMEHSATh aHOJbI OOJIBIIErO
nuametpa. [Toatomy B ACpH,-03 u ACpH;-04 ncnosib3yroTcsi aHObI IUaMETPOM 10
1 MM. DTH ceHCOpbl YyBCTBUTENbHBI K CKOPOCTH IMOTOKa B auamna3zoHe ot 0 mo 0.5
n/gac. IIpu ckopoctsix moroka 6osee 0.5 n/gac 3aBucumocth curnana ACpH,-03 u
ACpH,-04 ot ckopocTu moToka He3HauMTeNlbHa. [[03TOMY IpH CKOPOCTAX MPOTOKA
aHaM3upyeMon kuakoctu Oonee 0.5 n/gac He TpeOyeTcs MPUMEHSTH CIEUaTIbHBIX
NEPEeNIMBHBIX  YCTPOMCTB U  cTabmimM3aTopoB  pacxonaa. llenecoobpasHoctb
MPUMEHEHHS ATUX YCTPOUCTB OMpaBjaHa TOIbKO Mpu pacxoaax meHee 0.5 m/ygac. s
TeX CJIy4daeB, KOT/Ia CKOPOCTh MOTOKA aHAJIM3UPYEMOM KUIKOCTH CTaOUIIM3UPOBaHa U
HaxoauTcs B auanaszoHe oT 0.1 mo 1 j/9ac cucreMaTudecKyro MOTrperrHOCTh MOMKHO
ABTOMATHYECKH KOMIICHCHUPOBATh IyTeM 3ajaHusi Koddduiuenta «KuakocTs-ra3y,
peBapUTEIbHO U3MEPEHHOT0 NpU JaHHOM pacxoje (cM. [Ipunoxenue 1).

6. YKASAHUE MEP BE3OITACHOCTU U PEKOMEHJIALIUH 110
IKCIINIYATAIIIN AHAJIN3ATOPA.

6.1. Dkcrutyaranus aHanu3aTopa 0e3 03HAaKOMJICHHUSI C HACTOSIIIIUM PYKOBOJICTBOM HE
pEKOMEHyeTCH.
6.2. TexHuueckoe OOCTY)KMBaHHME AaHAIM3aTOPA U PEMOHTHBIE PAOOTHI JTOHKHBI
IPOBOJUTHCS TIPU OTKIIFOUEHHOM MTUTAHUH.
6.3. Ilepen BKJIIOYEHHMEM aHAJIM3aTOpPa B CETh CIEAYET MPOBEPUTH MPABHIBHOCTD
YCTAaHOBKU TMPEIOXPAHUTENSI, COXPAHHOCTh H3OJIAIMH CETEBOrO IMHYpa U BHIKH
MOAKITFOUECHUS K CETH.
6.4. IIpu skcrutyaTainy aHaJIM3aTopa 3arpeniaeTcs:
- MPOU3BOJUTH COCIUWHEHHE W pa3belMHEHHE Kaleneil Mpu BKIOYEHHOM B CETh
aHaJIU3aTope;
- 3aMBIKaTh KOHTAaKThl TOKOBOTO BbIXOJa M RS-kaHajaoB mpu BKIIOUYEHHOM B CETh
aHaAJIN3aTOPE;
- paboTath MPU HEUCIIPABHOM aHAJIU3ATOPE;
[Ipu oOHapykKeHWHM HEUCHPABHOCTH HEOOXOAMMO BBIKIIOUUTH aHAIU3aTOp U
BBI3BATH CIICIIMANIMCTA (aipec U KOHTaKTHbIE Tenedonsl Ha 2 cTp. PD) .
6.5. He nonyckaercs:
- NPUMEHATH IIHYP U COCTUHUTENbHBIE KaOeIH C TOBPEXKICHHON U30JISIUEH;
- TNPUMEHATb HECTAHJIAPTHBIC MPEAOXPAHUTEIIH.
6.6. Ilpu pabGoTe C amMHepOMETPUUYECKUM CEHCOPOM CJeAyeT CcoOJoaTh
OCTOPOKHOCTb, oOeperas CTEKJISHHYIO TUib3y OT yAapoB. llpu niouTenbHOM
XpaHeHUH AaMIIEpOMETPUYECKOr0 CeHcopa B HepaboueMm coctosiHuu (Oonee 6
MECSIIEB) HEOOXOAMMO CIIUTh PACTBOP D3JIEKTPOJIMTA, MPOMBITH KOPIIYC CEHCOpa
JUCTUILTMPOBAHHOM BOJIOM M OJIETh €r0 Ha aMIepoMeTpruieckuii ceHcop (cm. 1. 3.3).
[Ipy ycTaHOBKE aMIEPOMETPUUYECKOTO CEHCOpa B H3MEPUTEIBHYIO KaMepy
HEOOXOMMO  MPOBEPUTh  HAJIMYUE  TIEPMETU3UPYIOIIEr0o  Kojbua 4  Win
YIUIOTHUTENBHOTO Kojnauka 4 (cM. puc. 4.2 u 4.4).
6.7. Ilpu pabore u wMexperiaMeHTHOM oOciayxuBanuu AC He JomycKaercs
NpUKIAAbIBaTh MEXaHWYeCcKHe ycuius K kabemto. [lpu pabore wiu AmuTenbHOM
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xpaHeHun AC c¢ pactBopoM sjekTpoiuTa (6osnee 1 rojma) MOTryT BO3HHKHYTH
TpyAHocTH ¢ pa30opkoil AC m3-3a BBICBIXaHUS M KPUCTAJUIM3ALMM COJEH pacTBOpa
anekrposuta B kopryce AC. B 3ToM cinyyae HEoOXOOUMO OTKPYTHUThH raiky 1 (cm.
puc. 4.2) 1 ¢ TOMOUIBIO IIMPHULA 3aTUTh | MJI IUCTUIIMPOBAHHON BOJIBI B BEPXHIOIO
yacTh Koprmyca 2. 3aTeM YJalduTe Ta30lNpOHHUIIAeMYI0 MEMOpaHy M TMOrpy3uTe
TopuoByto yacte AC B ctakan ¢ Bojoil. Uepe3 2 — 6 4acoB aMIIEpOMETPUYECKUI
CEHCOP MOXHO JA0CTaTh U3 KOPITyCa, HE MPUKJIIAAbIBAsI OCOOBIX YCUIIHH.

6.8. Bo wu30OexxaHue 3arpsi3HEHUs DJEKTPOJAHOW CHCTEMbl HE JIOMyCKaeTcs
PUKACATHCS PYKaMU K MOBEPXHOCTHU AJIEKTPOIOB.

7. IIOATI'OTOBKA K PABOTE

BHUMAHMUME! Ilocne TpaHCHOPTUPOBaHUS B YCJIOBHUAX OTPULIATENbHBIX TEMIEPATyp
aHAJIM3aTOPbl B TPAHCIOPTHOM Tape MOJKHBI OBITH BbLAECpPkKAHBI IPU HOPMAJbHBIX YCIOBHSIX HE
MeHee 4 4acoB. Ilpm TpaHCHOPTHpPOBKE B  YCIOBHAX OTPHULATENBHBIX  TEMIEPATyp
aMIIEPOMETPUYECKUE CEHCOPbl HE 3alOJHAIOTCA pAacTBOPOM JJIEKTPOJIMTA, O 4YEM JEJIaeTcs
COOTBETCTBYIOIIAs 3alKCh HA CTP. 2 HACTOALIETO0 PYKOBOJACTBa. B aToM ciiyyae Bam HeoOxoamumo
BBITIOJIHUTH OTiepanuu 1. 3.3.

7.1. O01ue TpeOGOBaHUS K YCTAHOBKE aHAJN3AaTOPOB BOAOPO/A.

Anamuzatopsl  ABII-01 Moryr ycraHaBmuBaThCcsi B JaOOpaTOpPHBIX WM
NPOMBIIIJIEHHBIX YCIOBUAX ‘MO MecTy  WiIM Ha ImuTte. B 3aBucumoctu 0T
UCIIOJTHEHUS aMIEPOMETPUUECKOTO CEHCOpa OHM MOTYT YCTaHAaBIIUBaThCA B
U3MEpPUTEIBHYI0 KaMmepy, cocyl paloTaronuii Toja JaBlieHHuEeM, OHOpeakTop,
METAaHTEHK WJIM HEMOCPEJICTBEHHO B aHaM3UPYEMyIO cpelny. B wucnoiHeHusx
ananuzatopoB ABII-01, npexycmarpuBaromnxX MOCTaBKY HW3MEPUTEIBLHON KaMephl,
paccTosiHME Ha KOTOPOE OHAa MOXKET ObITh yJajieHa OT aHalu3aTopa OIMpPEeNIsIeTCs
mmHor  kabenst AC. W3mepurtenbHas Kkamepa JIOJDKHAa OBITh 3aKpeIuieHa B
KPOHIITENHE, BXOASIIEM B KOMIUIEKT [TOCTABKU, B BEPTHUKAJIbHOM IOJI0KEHUH.

[Ipy mnpoBeneHUM HENPEPBIBHBIX H3MEPEHUW KOHLEHTPALMM BOJIOPOJA B
NOTOKE KUAKOCTEW WM Ta30B, PEKOMEHAYETCS Ha JIMHUM BXOJa aHAIM3UPYEMOMU
npoObl YCTAaHOBUTH PETYJSATOpP JaBieHUs (Apocceib) M XOJOAWIbHHUK. Perymsrop
JaBJICHUS JOJDKEH OOecrneunBaTh PEryJIHMpPOBAHUE PacXoj/la aHAIU3HPYEMOUM MPOOHI
yepe3 udmepurenapnyto kamepy AC B auanaszone ot 0.1 go 50 n/gac. Xo0n0aUIBHUK
JOJKEH 00ecreurBaTh OXJIaXICHHE aHAJIU3UpyeMoH MmpoObl 10 Temmeparypsl 0 —
50°C. C uenpio yMEHbIIEHHsS BPEMEHH TPAHCIIOPTHOrO 3amasibiBaHus ¥ d)(EKTOB
“moacoca BO3/yXxa” PEKOMEHAYETCs aHaJIu3aTop YCTaHaBJINBATh B
HEMOCPEACTBEHHOM  ONM30CTH  OT MpoOooTOOpHOM Touku. Jlnsg  moaBoaa
aHaNMM3UpyeMou MmpoObl K u3MepuTenbHoi kamepe AC J0IyCKaeTcs UCIOIb30BaHUE
TpyOKM ©3 HepkaBewmied cramu. Jns ymobctBa coeauHeHuss TpyOKu U3
HEP)KABCIOWIEH CTAIM C W3MEPUTEIIBHOM KaMepoW JOIYyCKAETCA HCIOJIb30BATh
KOpOTKHit oTpe3ok ( He 6omee 0.5 M) TpyOoku u3 [IBX ¢ BHyTpeHHUM JuaMEeTpOM He
MeHee 4 MM W TOJIIIMHOW cTeHKH He MeHee | mM. IIpu mpoBeneHuM HEnpephIBHBIX
M3MEPEHUN BOJIOPOJa B MUKPO IPaMMOBOM 00JacTH KOHIIEHTPALMA HCHOIb30BAHHE
TpyOOK W3 CHJIMKOHOBOM pe3uHBbI HE nomyckaercs. ClIMB aHANIM3UPYEeMON MPOOHI
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JIOJDKEH OBITh CBOOOHBIM. J[J1s ATOTO HOIyCcKaeTcsl UCIoyib30BaHue Tpyoku u3 [I1BX
C BHYTPEHHUM JIMAMETPOM HE MeHee 4 MM.

7.2. YcranoBka anaim3atopa ABII-01 (cm. puc. 7.1.).

Ananuzatop ABII-01 BbINOJSHEH B repMETUYHOM OOKCE CO CTENEHBIO 3alUThI
IP-65. bokc umeeT aBa OTCEKa: BEpXHHMM W HMXKHUM. Ha nuiieBo MOBEPXHOCTH
BEepxHEro orceka (puc. 5.1.) pacnonoxeH rpadudeckuil TucIuiel 5 u kiaBuaTtypa 6.
Jlist noctymna K JIMIEBOW TaHENW aHajiu3aTopa HEoOXOJUMO OTKPHITH 3aMOK 1 W,
HAJaBUB Ha TUIOCKYIO MPYXUHY (CHU3Y KPBIIIKH), OTKPBITH MTPO3PAYHYIO KPBIIIKY 2.
Jlist moctyna B HUKHUN OTCEK HEOOXOAMMO OTKPYTUTh BUHTHI 3 U, MOTSHYB Ha ceOs
BEpXHUU OTCEK, OTKUHYTh ero Ha 90°. B HmxkHem oTceke (puc.7.1.) pacmosioKeHbI
pazbeM 2 s noakiaodeHus AC, KIeMMHUKU 8 U 9, mpegoxpaHutenb 3 U oTcek |
st OGatapeiiku. [ kperieHus: 60kca Ha 3a/lHeH CTEHKE aHalu3aTopa HEOOXOIUMO
3aKpeNnuTh YeThIPEe KPOHIITEHHA 5 (BXOAT B KOMIUIEKT nocTaBku). Kperienue 6okca
IIPOU3BOST Yepe3 OTBEPCTUS B KPOHIITEHHAX C TTOMOIIBI0O BUHTOB MJIU TIO0EIbHBIX
COEMHEHUN. Y CTaHOBOYHBIE pa3Mephl Uil KPEIUIEHUSI aHAJIU3aTopa MPUBEICHbI Ha
puc.7.3. Ha pacctosaun He 60see 1.5 M OT aHanu3aTOpa KPEmsT pO3€TKY U MOIBOIST
Hanpspkerne 220 B wiu 36B. Ecnu nutanue ananuzaTtopa OyieT OCyIIeCTBIATHCS OT
cetu 36B, 50 ', HEOOXOAMMO TPETOXPAHUTENh 3 YCTAaHOBUTH B COOTBETCTBUU C
MapKUPOBKON (CM. puc. 7.2 U MapKUpPOBKY B HIDKHEM OTCeKe aHaimzaTtopa). [lpu
BBIITYCKE W3 IPOU3BOACTBA INIPEAOXPAHUTEIb YCTAHABIMBAECTCS B IOJOXEHUE,
COOTBETCTBYIOIIIEE MUTAHUIO aHanu3aropa ot cetd 220B 50I'w. [Ins BBoga mpoBOAOB
TOKOBOTO BBIXOJAa M IPOBOJOB «CYXMX KOHTAaKTOB» BHYTPb HHJKHETO OTCEKa
aHaNIM3aTOpa HEOOXOIUMO TPOTKHYTh OTBEPCTHS B PE3WHOBBIX IEpEMbIUKax 7 ¢
MOMOIIBI0O KPECTOOOpa3HON OTBEpPTKM WM Imuja. Yepe3 OTBEpCTUS NPOBECTU
OpoBOJA U COEAUMHUTh HUX C KOMMYTAallMOHHOM KoJonkou (puc.7.2.) w
PETUCTPUPYIOLIUM CAMOITMCLIEM HWJIM COOTBETCTBYIOUIMM BXOJOM KOHTpPOJUIEpA WIIU
KOMIIbIOTEpa. /[ repMeTnyHOro BBOJA MPOBOJAOB OHU JIOJKHBI UMETH KPYTJIOE€
CEYEHUE C HapYKHBIM AUaMETpoM No u3omsimuu oT 2.5 no 8 MMm. CymmapHoe
CONPOTUBJICHUE PETUCTPUPYIOIIETO MNpubopa U COCIUHHUTENIBHBIX TPOBOJIOB HE
noJkHO nipeBbimath 700 OM wim 2.5 kOM 7151 CTaHIaPTHBIX TOKOBBIX BBIXO10B 0/4 -
20 MA niu 0 - 5 MA COOTBETCTBEHHO.

Jns monkmroueHus kabens RS-kanama cHumuTE 3ariymky Ha OOKOBOM
MOBEPXHOCTH HIDKHETO KOpITyca aHaiu3aTropa, MPOBEIUTE uepe3 OTBEPCTHUE BUWIKY
kabens RS-kaHana u cCOeMHUTE €€ C COOTBETCTBYIOIIMM Pa3bhbeMOM BO BHYTPEHHEM
oTceke aHanuzaTtopa (puc.7.2). 3agukcupyiite repMoBBOJI Ha OOKOBON MOBEPXHOCTH
aHanuzatopa. Bropoii koHen kabenst RS-kaHana noJKIIOUUTE K COOTBETCTBYIOIIEMY
BXOJY KOHTPOJUIEpA WK KOMIIBIOTEPA.

[logcoenuHuTe BWIKY aHaluM3aTOpa K pO3ETKe MNHTaHusA. BkirodueHue
aHaJu3aTopa OCYIIECTBISIETCS C MOMOIIbIO BhIKIIOYaTenst 10, pacnosio’)KeHHOro Ha
HIDKHEHW MOBEPXHOCTH aHaym3aropa (cMm. puc. 7.1).
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g
9

. OTcek AnA BaTapedku

. PaEwem onAa noggndeHA AC.

. MpegoxpaHuTENE

. DTEERRCTHE ONA NOOKNHOY 8HMA MHTeRD efca RS-232.
. M oHT a3HEIE NETAH.

. PozeTka AnAa nofgcoeAMHEHHA WHTepd eca RS-232.
. MepmoeE0aEl

. KNemMMHMEM pene.

. KNEMMHMEW TOKOE OO B B 003,

10. BelkNKOYATEMNE.

Fuc.7.1. Ha#HKMA 0TCer aHanusaTopa
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7.3. YcTaHoBKa H3MepHUTEIbLHOH KaMephl (cM. puc. 7.4.).

JUta penieHus psiaa KOHKPETHBIX 33/1a4 aHAIMTHYECKOrO0 KOHTPOJISI BOJOPOJIA,

BBIITYCKaIOTCS HECKOJIbKO  MOAM(UKAIMA
U3MEPUTENBHBIX Kamep. KOHCTpyKTHBHBIE OCOOEHHOCTHM HM3MEPHUTEIBHBIX Kamep
npusBeAeHsl B 1. 4.3. M3MmepurenpHas KaMmepa YCTAaHABIIMBAECTCS B KPOHUITEMHE,
nocrasisieMoM BMecte ¢ K. Kperienne kpoHmTeliHa OCyEeCTBIsAETCS C TIOMOIIBIO
OJIHOTO BUHTA. J[J11 3TOr0 B MECTE KPEIUIEHUsI KPOHIITEHHA HEOOXOIMMO BBIMOIHUTD
OIHO OoTBepcThe M4 u n1Ba OTBEpPCTUS AUMAMETPOM 2 MM coryiacHo puc.7.4. Ilpu
CBEPJICHUH OTBEPCTHM quamerpom 2 MM (Tion mtudTel) Bel MoXkeTe mpenycMoTpeTh
BO3MOKHOCTh ycTaHOBKH MK B BepTHKaIbHOM IMOJ0KEHUU WU MO OCTPBIM YIJIOM K
ropu3oHTy. PaccrosiHne ot Mecra ycranoBku MK no ananuzaropa ompenensercs
mmHor kabenst AC, BXOJsIIEro B KOMIUIEKT BbIOpaHHOTO Bamu ucnonHeHus
aHamuzaropa ABII-01. 3akpenuTte KpOHIUTEHH C TIOMOIIBIO BUHTa M4,
IpeBapUTEILHO COBMECTUMB INTU(PTHI B KPOHIITEHHE C OTBepcTUsSMU d=2 MM.
VYceranoBute AC B UK 1 3akpyTuTe HakuAHYO Taiiky a0 ynopa. IIpu 3akpyunBanum
railku pe3uHOBOE KOJIbLIO HA MEMOPaHHOM KOJIMAYKe JOHKHO MEPEKPHITh APEHAXKHOE
otBepcte u repmerusupoat AC B MK. 3arem ycranoBute MK B KpOHIITEHH.
[ToaBon ananu3upyemoi mpoObl MOHTHUPOBATh TPYOKOW M3 HEp)KaBEIOUIEH CTalu U
TpyOkoii u3 I[IBX (mnst rubkoro coenuuenus). Ilpu mpoBeneHHH HENMpepbIBHBIX
M3MEpPEHUI BOJOpPOAA B MUKPOTPAMMOBOM 00JIaCTH KOHLEHTpAalMi HCHOJIb30BaHHE
TpyOOK W3 CHJIMKOHOBOM pe3uHbI HE nomyckaercs. CiIMB aHANM3UPYEeMOM HPOOHI
JOJIKEH ObITh CBOOOJHBIM. JJIsl 3TOro AOIycKaeTcs ucnoiib3oBarh TpyOku u3 [1BX c
BHYTPEHHHM JIMaMETPOM HE MeHee 4 MM.
7.4. BruwdyeHue aHaau3zaTtopa. BxirodyeHue aHamuzatopa OCYIIECTBISETCS C
MOMOIIBIO Tepekitoyarens (cM. puc. 7.1.), KOTOpPbI paclojioKeH BO BHYTPEHHEM
OTCEKE aHAJIM3aTOpa 3a PE3MHOBBIM TIEepMOBBOJAOM. JIJIsi BKIKOYEHUWS aHAIM3aTOpa
HY>KHO HAJaBUThb HA PE3MHOBBIM I'€pPMOBBOJ, PACIOJIOKEHHBIN CIpaBa Ha HUKHEU
OOKOBOW MOBEPXHOCTH aHanu3aTopa. Yepes 15 MuUHYT aHanu3aTtop rOTOB K
MPOBEJICHUIO KAIMOPOBKH (CM. 1. 9).

IIpumeuanue. [lna nmonspuzauuu usMepurenbHoro snekrpoaa ACpH, oH nomkeH ObITh
MOJIKJIIOUEH K U3MEPUTEIBLHOMY YCTPOICTBY aHanu3aTopa He MeHee 9-12 yacos. IIpu BeIkIIOUEHUH
aHaJM3aTopa M3MepuUTenbHbI anekTpoa AC monspusyercs OT Oarapeilku, YCTaHOBJIEHHOH B
HIDKHEM OTCEKe aHanmu3aropa. batapeiiky HeoOxoaumo 3ameHsITh 1 pa3 B 2 rona.
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Hayuno-npouszeoocmeennan pupma * BHOAHA/TUTHYECKHE CUCTEMbBI H CEHCOPABI’
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8. HACTPOMKA U YIIPABJIEHUE PEXKUMAMMU
PABOTbBI AHAJIM3ATOPA.

8.1. BkiioueHue aHaau3aTopa u unrepdgeiic nporpaMmai.

Bxatounte ananuzarop nepekitouarenem 10 (cm. puc. 7.1). Ilocne BIroueHUs
ananuzatopa ABII-01 Ha rpaduueckoMm aucruiee OoTOOpakaeTcs JOTOTHUIL

. 3areM HayuMHAETCS MPOLECC CAaMOJMArHOCTHKU H
ABTOMAaTHYECKOM HACTPOMKHU AaHAIM3ATOPA, KOTOPBIM 3aHUMAaeT 3-5 MuHyT. Bo Bpems
IUarHOCTUKM Ha JUCIulee OTOOpakaeTcsl MPOLECC BBINOIHEHUS PA3IHYHBIX
JUArHOCTUYECKHUX TECTOB M YKAa3bIBAETCS MPOLIEHT 3aBEPILICHUSI CAMOJUArHOCTHUKH.
[locne ycrenmHoro 3aBeplieHus JUarHOCTUYECKUX TECTOB M HACTPOMKHM aHAJIU3aTop
NEPEeXOIUT B PEKHUM HM3MEPEHHs M Ha JUCIUIEE aHalu3aTopa OTOOpa)karoTCs
PE3yNbTaThl U3MEPEHUS KOHIICHTPAIIUU BOJIOPOa B BEIOPAHHOM €IMHUIIC H3MEPEHUS,
TeMIepaTypsbl, Bpems u gata (cM. puc. 8.1).

— WuaukaTtop npeBbllIeHrs Uana3oHa MIKalbl caMonuca
— WMuaukarop BKIIOYEHUS (BBIKJIIOYEHHUS ) 3BYKOBOW CUTHANIM3AIUN
NHpukaTop 3anucH TaHHBIX B SHEPrOHE3aBUCUMYIO MaMsITh
NHaukaTop NpPEBBINIEHUSI BEPXHETO (HUYKHETO) YpPOBHS
CUTHAIU3ALNHU
l— Nuaukatop BKITIOYEHUS SJIEKTPOHHOTO OJIOKHOTA

CZI CTtpoka  «MKOHOK» W  TIOKa3aHWs
TeMIIEPaTyPhI
[Tokazanust Bojopoja B BBIOpaHHOU
€IMHUIIE U3MEPECHUS

cj Bpewms, nata usmepenust u 0003HaueHUE
YCIIOBUW MPOBEICHUS U3MEPEHUIM:
I — u3mepenus B ra3oBoii ¢ase;
K — u3mepenus B KUIKOCTSIX;
C — u3MepeHus B COJIEHBIX BOJAX.

Puc. 8-1. OkHO pe3yJIbTaTOB U3MEPEHUS.

CrmpaBa ot amcries aHanmm3atopa (cMm. puc. 5.1) pacroyiokeHa KiIaBHaTypa,
cocrosmias u3 mecty kiapuil. C MOMOIIBI0 3TUX KIaBHII Bl ynpapisiere paboToi
aHanmuzaropa. Jlucriei u kiaBuaTypa UMEIOT MOACBETKY, YTO CO3/1aeT KOM(pOpPTHBIC
yao0cTBa B paboTe ¢ aHaAIM3aTOpPOM B 3aTeMHEHHBIX MoMelleHusx. KriaBuim
KJIABUATYPHI BBITIOJHSIOT CIICTYIONTNE QYHKITUN:

< nasuma «BBO/l» Bemonnsier ¢pynkuun Bxoga B I'JIABHOE MEHIO,
BBOJIa JTAaHHBIX, BBIOOPA OMIIUI MEHIO M YTBEPIUTEIbHBIX OTBETOB «J{A» Ha BOIPOCHI,
BBICBEUMBaEMbI€ Ha Tpa)uIeCcKOM JHCILICE;
C - xmaBuma «CBPOC» BbINONHSET (YHKIUIO OTKa3a OT BBINOJIHEHHS
IpeajaraéMplx Ha JUCILIEE ASMCTBUI M BO3BpaTa K IPeAbLAYIIUM onuusaMm meHro. C
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IIOMOIIIBIO 3TOW KIIABUIIM TaKXKe JarTcs orpuuarenbHble orBeThl «HET» Ha
BONPOCHI, BBICBEUMBAEMbIe Ha TpaduueckoM auciuiee. [lpu cpabarbiBaHuu 3ByKOBOM
CUTHAIU3ALMKU YIAEpKaHUE 3TOU KIIABUIIM B HAXKATOM COCTOSIHUM B TEUECHHUE 5 CEK.
OTKJIFOYAaeT 3BYKOBOM curHail. IIOBTOpHOE ynep:kaHue STOM KIABUILM BKIIKOYAET
3BYKOBOM CHUTHAII

UeTblpe KIaBUIIM, pacHoOJIOKEHHbIE B yrjax pomoa,
A BBINOJIHAIOT ~ (YHKIMM  TIEpeMelleHus  Kypcopa B
HaIIPaBJICHUSX YKa3aHHBIX CTPEIKAMH.

Korma ananuszatop TpeOyeT BBECTH UMCIOBBIE WU
< > CUMBOJIbHBIC  3HAYEHHUs, KJIABUIIAMU CO  CTpEJIKaMH
«BITPABO», «BJIEBO» BbiOUpaeTcsi 3HAKOMECTO IS

BBOJIa KOHKPETHON LU(PbI UK cuMBoJia. C TOMOIIBIO 3THX
KJIABUIIl TaKXE OCYIIECTBIsAECTCA (DYHKLMS MPOJUCThIBAHUSA
v JAHHBIX, 3alMCaHHBIX B JHEPrOHE3aBHUCUMYIO0 NaMIThb H
AIIEKTPOHHBIN OJIOKHOT.

Korpa ananuzarop TpeOyeT BBECTHM YHCIIOBBIE WJIM CHMBOJIbHBIE 3HAYEHUS,
knaBumm  co  crpenkamu  «BBEPX», «BHM3»  BbIMONHAIT  QYyHKIUIO
MPONHUCTHIBAHUSY («OONBIIE» M «MEHBIIE») M BBIOOPA KOHKPETHBIX LU(Dp WM
CHUMBOJIOB.

B pexnme «3mepenue» npu Haxatun knasumum «BHUM3» ocymectBisieTcs
3aMKCh ITaHHBIX B 3JIEKTPOHHBINA OJIOKHOT.

OnHoBpemenHoe Haxatue kiaBum «BHU3» wu  «BBOJ/» B okxHe
«KAJIMBPOBKA)» no3BosisieT BOUTH B City)e0HO€ MeHI0. ONIUU CIIy>KEOHOr0 MEHIO
MO3BOJISIIOT MPOBECTU KANMOPOBKY JaTUMKA TEMIIEPATypbl, IEKTPOHUKH U BBECTH
3HaueHue Koapduipenta « Kuakocte-rasz.

OnnoBpemennoe Haxatue knasuml «BHU3» m «BBO/l» B okHE HacTpouku
TOKOBOT'O BbIXOJa MO3BOJIUT Bam M3MeHNUTh MacuTad IKaJIbl CAMOIKCLA.

OnnoBpemennoe Haxarue knaBuil «BHU3» nu «BBO/» B okHe «YcTaHOBKa»
II03BOJINT BaM BOCCTaHOBUTH 3aBOJICKME HACTPOMKH aHAIU3aTOPA.

Bo Bpemst paboThl aHanM3aTOpa Ha AUCIIEE MOTYT HOSIBJIATHCSA COOOIEHUS:

Hoostcanyiicma nodoxcoume - 310 cooOIIEHUE TIOSIBISETCS IPU OYEHb OBICTPOM
W3MEHEHUM CHUTHAJla JaTyuka M aHaJIu3aTtopy [Jjis MpoBeleHUsi O0ojee TOUYHBIX
U3MEpeHu  TpeOyeTcsi HECKOJbKO CEeKyHJ g  BbIOOpa  ONTHUMAJIBHOTO
K03 puLieHTa yCUIeHUS.

HET CEHCOPA — D10 coobieHne mosBiseTcs, KOraa CEHCOp HE MOAKIIOYEH K
aHAJIU3aTOPy WIH MOBPEKJICH €ro Kadeb.

He cmoTps Ha [IOBOJIBHO CIIO)KHOE€ U PA3BETBICHHOE MOPOTrPaMMHOE
oOecrieueHre, aHaNIM3aTOp HUMeEeT npocTod u yaoOHsld 1isi  Ilonb3oBarens
nporpamMmHbIid uHTEpdeiic. bombmioi rpaduyecknii TUCIIIEH U KJIaBUATypa U3 MIECTH
KJIaBUIII T03BOJISIIOT [lob30BarTesnto ynpasisTe paboToOM aHANM3aTopa, OCYIIECTBIIATh
pa3TUYHbIC BUIBI HACTPOCK M KaJTUOPOBOK, 3aMMCHIBATH M BBHIBOAUTH HH(POPMAIIUIO
Ha JWCIUICH aHajau3aTopa, KOMIBIOTEp M Jp. HHTEepdEHCHBIE yCTPOUCTBA.
[Tonp30oBaHME aHATM3ATOPOM TMPEACIBHO MPOCTOEC M CBOIUTCSA K BHIOOPY HYKHBIX
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ONMIIUKA B MEHIO M OTBETaM Ha BOMPOCHI, BHICBEYMBACMBIX Ha TUCILICE, C MOMOIIBIO
nByx kinasuil «Jla» (Beox) u «Her» (COpoc). AIropuTMbl yIpaBiaeHUs MOCTPOSHBI
TaKUM 00pa3oM, YTO aHATU3aTOP «BEACT» OMNepaTopa, UCKITI0Yasi BOZMOXKHBIE COOU U
omubOku B ero pabore. [IpuBeneHHoe Huxe omucanue uHTEpdeiica [lomp3oBaTens
nomMokeT Bam ObICTpO OCBOUTH paboTy ¢ aHaiau3aTtopoM. [Ipu onrcannm uaTEpdEiica
[Tosp30BaTENS HAJ WUTFOCTPAIMEH KaXKO0TO OKHA YKA3bIBASTCS IIETIOYKA OIIIHMA, TIPH
BBEIOOPE KOTOPBIX BBI BEIXOUTE Ha 3TO OKHO.

8.2. ''maBHOE MEHIO.

JAucmiiei JaHHbIX > T[JABHOE MEHIO

Jlisi BXojga B TJIaBHOE MEHIO
Haxmute knasuimy «BBOJ/l». Ha
JMCIUIEE aHAJIM3aTOpa MOSIBUTCS OKHO,
**["TJTJABHOE MEHKO**, moka3anHoe
Ha puc. 8.2-1.
B »>TOM OKHE ¢ IOMOMIBIO KJIaBHIII
nepeMenieHusi Kypcopa Bbl Moxkere
BBIOpATh OJIHY U3 TISATH OIIIHM.

Puc. 8.2-1. Oxuo «I'maBHOE MEHIO»

KanuOpoBku - Bxon B menio «KanubpoBku» mo3soiauT Bam mposectn
KaJTuOpOBKY HYJIEBOM TOUYKH aHAIIM3aTOPA, BHIMOJHUTH aBTO KanuOpoBky no [II'C u
CHEIUANIbHYI0 KaJIMOpOBKY NpH MOMOIIM KanuOpaTopa (MOApoOHOE OINKCaHue
pexuma «K KAJIMBPOBKA» npuseaeno B 1. 9.)

YcraHoBKHM - Bxog B MeHIO «YCTaHOBKM» IIO3BOJIMT BaMm BBecTH
OapoMeTpuueckoe aaBieHue, kKodphuuneHT «KuaKocTb-raz», ColeHOCTh, BHIOPATH
U3MEPSIEMYIO BEIUYMHY W €IUHUILY U3MEPEHHS BOJOPOJa, YCTAaHOBUTH Yachl M
HACTPOUTh UHTEP(EUCHBIE YCTPOIMCTBA. DTO MEHIO HCIOJIB3YETCS JJii HACTPOUKHU
aHaIM3aTOpa Ha PELICHNE KOHKPETHBIX 33/1a4 aHAJTUTHYECKOTO0 KOHTPOJISI BOJIOPOJA.
Juciieif JaHHBIX T—=> rJIaBHOE MEHI0 ™ yCTAHOBKH

B riiaBHOM MeHIO BBIOEpUTE OMIIUIO
«Ycranopku» u Haxkmure «BBOJl». Ha
JUCIIJIEE aHaIu3aTopa TMOSBUTCA OKHO,
**YCTAHOBKA**, u3o0pakeHHOE Ha
puc. 8.2-2.

B »sroM oOKkHE € TIOMOIIBKO KJIABUII
nepeMeleHus Kypcopa Bel  Moxkere
BBIOpATH OJHY M3 YETHIPEX OIIIHM.

Puc. 8.2-2. Oxno «YCTAHOBKA»

/Inarnoctuka — Bxog B ommo «JUMATHOCTHUKA» mnossonmur Bawm
BBITIOJTHUTh ~ JIMAaTHOCTUYECKUE TECThl  OTJCIBHBIX  OJOKOB  HM3MEPUTEIBHOIO
YCTPONCTBA U aMIIEPOMETPUUECKOTO CEHCOPa.
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JIMcIuiel JaHHBIX T™> TJIaBHOE MEHI0 ™ JHArHOCTHKA

B rnmaBHOM wMeHIO BbIOEpUTE
OIILIHIO «IMATHOCTHUKA» u
Haxmute «BBOJ/l». Ha aucmiee
aHanu3aTopa MOSIBUTCS OKHO,
**ITMATHOCTUKA**, wu300pakeH-
HOe Ha puc. 8.2-3.

Puc. 8.2-3. Oxuno «JIMATHOCTUKAY.

HpOTOKOJII/IpOBaHI/Ie. Bxong B onmuro «IIPOTOKOJIMPOBAHMUE
no3BoJiuT BaMm 3ajaBaTh MHTEpBad BPEMEHHU ISl JUCKPETHOW 3aIlUCH PE3YJIbTATOB
U3MEPEHUH B HHEPrOHE3aBHUCUMYIO IMaMsTh, OCYLIECTBIATh BKIIOUEHUE U
BoikitoueHue pexuma «I[[POTOKOJIMPOBAHUE», BbIBoAUTH  pPE3ybTaThI
U3MEPEHUN Ha JAKCIUIEN aHaIu3aTopa U KOMIIBIOTEP, & TAKKE MIPOU3BOJIUTH yIAJICHHUE
JAHHBIX U3 SHEPrOHE3aBUCUMOM MaMSITH.

Jducnieil JaHHBIX T—> rJIaBHOE MEHI0 ™ NMPOTOKOJMPOBAHHE

B rmaBHOM MeHIO BbIOEpUTE
onmuo «IIPOTOKOJIMPOBAHUE)»
n Haxmutre «BBOJl». Ha npucmiee
aHaJM3aTopa ITOSIBUTCSI OKHO

**[TPOTOKOJIMPOBAHUE**,
U300pakeHHoe Ha puc. 8.2-3.

Puc. 8.2-4. Oxuo «IIPOTOKOJIMPOBAHUE)

JJIEKTPOHHBIN 0JOKHOT. Bxox B om0 «bJIOKHOT» mo3somur Bam
OCYIICCTBJIATh BKIIIOUCHHUE M BBIKJIIIOYCHHC PCKHMMA 3allMCU JJaHHLIX B BHGKTpOHHBIfI
OJIOKHOT, BBIBOAUTH PE3YJIbTaThl M3MEPEHU Ha NUCIJIEH aHamM3aTropa, a TaKkKe
IMPONU3BOAUTL YJAJICHUC JAaHHBIX M3 OJIOKHOTa. 3amwuch JAHHBIX B 3H€KTpOHHBII71

onokHot ocyumectBisiercss B pexume «U3MEPEHUE» nHaxatuem Ha KiaBumly
«BHU3».

Jucmiieii JaHHBIX T™> TrJIaBHOE MEHI0 ™> 3JIeKTPOHHbIH 0JI0KHOT
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B rnaBHOM MEHIO BBIOEPHUTE OIIIHIO
«BJIOKHOT» u naxmure «BBO/».
Ha nucriee ananusatopa MOSBUTCS
OKHO **3JJEKTPOHHBIN
BJIOKHOT**, nzo0paxeHHOe Ha pucC.
8.2-4.

Puc. 8.2-4. Oxno «JIEKTPOHHBIN BJIOKHOT

8.3. Menw «YCTAHOBKA»

Jlucniied JaHHBIX T—> TJIABHOE MEHI0 ©I—)>

YCTAHOBKH

Oto MeHO (cM. puc. 8.3-1) ucmonb3yercs s HAaCTPOWKHM aHaiIM3aTropa Ha

YcTaHOBKA YCJI0BUN U3MEPEHUIA.

pelnieHue KOHKPETHBIX 3a71a4
AQHAJTUTUYECKOTO KOHTPOJS BOJOPOJA.
Bxox B MeHIO «YCTaHOBKa» HO3BOJIUT
Bam BBecTM JaHHBIE TIO YCJIOBHUSAM
IPOBEICHUS U3MEPECHUH, BBIOpaTh
U3MEPSIEMYIO BEJIMYMHY W CIUHHUILY
M3MEPEHUs BOJIOPO/a, YCTAHOBUTH YacChl
Y HACTPOUTH UHTEP(DENCHBIE YCTpOHCTBA.
Puc. 8.3-1. Oxno «YCTAHOBKA»

MeH10 ycTaHOBKA T—> yCTAHOBKA YCJIOBHIi H3MepeHHi

IIpu BBIOOpEe omIMU «YCIOBUH H3MEpeHHI» (CM. pHC.

aHaJIU3aTopa OTKPBIBAETCS OJIHO M3 TPEX
OKOH B 3aBUCHMOCTH OT YCTAaHOBJIEHHOMU
NPEIBAPUTEIBLHO  €UHUIBI  U3MEPEHUS.
Ecom B onmum «YcTaHOBKa  €IUHUIL
U3MEPEHUs» ObUIM BBIOpaHBI  €IWHUIIBI
u3MepeHuss 00.%, TO Ha  JuUCIUIEe
aHanu3aropa BBICBEUHBACTCS OKHO,
MOKa3aHHOE Ha puc. 8.3-2

8.3-1) ma nmcruee

Puc. 8.3-

2 OKHO yCTaHOBOK YCJIOBUW U3MEPEHHUN.
[Tpn naxaTuu kiaBuiu «BBom» Ha AucIUiee aHamM3aTopa NOSIBUTCSA OKHO JJisi BBOJA
JTaHHBIX OapomeTpuueckoro paamieHus (puc. 8.3.-3). 3HaueHue O0apOMETPUUYECKOTO
JaBJI€HUS BBOJUTCS C TMOMOUIBIO KIIABHII MEPEMEIICHUS Kypcopa M KIaBHUIIH

«BBO/I».
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Puc. 8.3-3 OxHO ycTaHOBKHM 6apOMETPUUYECKOTO JaBICHUS

MeH10 ycTaHOBKA

Y raHoBKa YCJOBHii H3MepeHuii

Ecnmu B onmum «YcTaHoBKa €IUHHUIL
U3MEPEHUs» OBLIN BBIOPAHBI EIUHUIIBI
U3MEpPEHUsT MacCOBOM  KOHIIEHTpaIuu
BOJOpPO/Aa, TO TMpU BbIOOpE OMIUU
«YcnoBuit maMepenuit» (cM. puc. 8.3-1)
Ha JHUCIUIEE aHalu3aTopa OTKPBIBAETCS
OKHO, IOKa3aHHOE Ha puc. 8.3-4

Puc. 8.3-4 OxHO ycTaHOBKHM 0apOMETPUYECKOTO JaBJICHUS U COJICHOCTH

[Ipu BbIOOpe omumu «ConeHoCTh» Ha
JUCIUIEE aHAIM3aTOpa BBICBEUMBAETCS
OKHO TMOKazaHHoe Ha puc. 8.3-5. C
NOMOIIBIO  KJIABUII  TEpPEeMEIICHHUS
Kypcopa u  wimaBumm  «BBOJI»
OCYUIECTBJISIETCSI ~ BBOJ ~ 3HA4Y€HUsA
COJIEHOCTH B AHAIIU3UPYEMOU
xuakoctu B nepecuetre Ha NaCl.

MeH10 yCTAHOBKA

Puc. 8.3-5. OkHO yCTaHOBKH COJICHOCTH

I >CTAHOBKA yC/JI0BHIi H3MepeHmii

Ecom B ommuu «YcCTaHOBKAa €UHUIL
U3MepeHus» Oblia BbIOpaHa H3Mepsiemas
BEJIMYMHA  MapUHUAIBHOTO  JTaBJICHUS
Bojoposa (MM. pt. cT., klla), TOo Tpm
BBIOOpE OMNIMH «YCIOBUH H3MEPEHUI
(cm. puc. 8.3-1) Ha aucmiiee aHAIM3aTOpPA

OTKpBIBAC€TCA OKHO, IIOKa3aHHOE Ha PHC.
8.3-6

Puc. 8.3-6. OkHO yCTaHOBKM OapOMETpUYECKOTO JaBJICHUS W BBIOOpA Cpebl TIe

OyIyT MPOBOAMUTHCS M3MepeHus pHo.
[Ipu BBIOOpPE ommmH

«Kunkocte/I'a3y» Ha

JUCILICC aHalim3aTopa

BBICBEUMBAETCSI OKHO MTOKa3aHHOE Ha puc. 8.3-7.
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C nmomo1po KJIaBUII NepemMenieHus kypcopa u kinasumu «BBO» ocymectsisercs

BBIOOp cpenbl T1e OyayT MPOU3BOIUTHCS
m3mepeanss pH, (B JKHIKOCTH WIH B
razoBoii (¢aze). Ilpu BwIOOpPEe omIUU

«Kuakocte» aHaJIu3aTop Oyner
aBTOMAaTUYECKHU KOMIIEHCHPOBATh
CUCTEMaTUUECKYIO MOTPEIIHOCTD
U3MEPECHUH, U3BECTHYIO KaK

kodppunment «Kuakoctb-I'azy (cm. 1.
5.3.3).

Puc. 8.3-7. OxHo BeIOOpa cpeapl rae Oy IyT MPOBOAUTHCS U3MepeHus pH,.

YcTranoBKka eIMHUIL HU3MEPCHUSA

Jucmieil AaHHBIX T—> rjaaBHOe MeHI0 T—> yCTaHOBKH  T—>
YCTAHOBKA eAMHAL M3MepeHusi ™

IIpu BXOJIE B OINILIUIO
«YCTAHOBKA enunuil u3MepeHus»
aHanuzaTop mpeasnaracT Bam BeIOpaTh
u3MepsieMyro BenuuuHy. Ha nucruiee
aHaJIM3aTopa  BBICBEUMBAETCA  OKHO,
MOKa3aHHOE Ha puc. 8.3-8

Puc. 8.3-8 OxHO BBIOOpA U3MEPSIEMOI BEIUYUHBI

C moMomip0 KJIaBUII TEPEMEIEHUs Kypcopa BbIOEpUTE OJHY U3 OIIUA Ha
muctiiee (cm. puc. 8.3-8) um Haxmute kinapuiy «BBOJ». B 3aBucumoctu oT
BbIOpaHHOM Bamu oniuu Ha AKCIUIeE MOSIBUTCS OJHO U3 TPEX OKOH.

Puc. 8.3-9a

Puc. 8.3-90
Puc. 8.3-98

8.3-9. OkHa BbIOOpA €AMHUL] U3MEPEHUSI.
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B nepBom okxHe (cMm. puc. 8.3-9a) ananuzaTop mnpeansaraer Bam BbIOpath
€IMHUIly H3MEpPEHUs MAacCOBOM KOHLEHTpalUW BOJOPOAA IPU HU3MEPEHUSIX B
KHUAKOCTAX: MI/iI; MKr/m; ppm. Ilpu mpoBeaeHMM H3MEpeHMH B 3THUX €IMHULAX
aHaJIM3aTOp  BHOCUT  JBOMHYIO  TEPMOKOMIIEHCAIIMI0O Kak Ha  CBOMCTBa
ra3onpoHUIIAEMON MEMOpaHbl CEHCOpa, TaK W Ha TEMIEPaTypHYI 3aBHCHUMOCTb
ko3 duLIeHTa paCTBOPUMOCTH BOJOPOAA B BOJIE.

Bo BTopom okue (cM. puc. 8.3-90) ananmuzatop mnpenaraeT Bam BbIOpaTh
€AMHUILY U3MEPEHHUs MPOLEHTHOE COoepKaHre BOJOPOJia: OOBEMHBIE MPOLIEHTHI (00.
% - ucnonb3yeTrcss Npu aHanu3e ra3oB). [lpu npoBeneHUH H3MEPEHHM B ATHX
eAUHUIIAX aHaJU3aTop BHOCHT TEPMOKOMIIEHCAIIMIO TOJIbLKO Ha CBOMCTBa
ra3onpoHMIIaeMOi MEMOpPaHbI CEHCOPA.

B Tpethem oxHe (cMm. puc. 8.3-9B) anHanmuzaTop mnpemsiaraetr Bam BbIOpaTh
EAVHUILy HM3MEpPEHUsl MapUuuaibHOrO JaBi€HUS BOJopoAa: MM.pT.cT. unu klla.
WN3mepeHnst B 3TUX €AMHMIIAX HCHOJNB3YIOTCA KakK JJis aHaliu3a Ta30B, TaK H
Kujakocten. IIpu nmposeneHMM U3MEpPEHHMM B 3TUX EIMHULAX aHAIU3aTOP BHOCHUT
TEPMOKOMIIEHCAIIMIO TOJIbKO Ha CBOMCTBA Ta30MpOHUIIAEMOl MeMOpaHbl CEeHcopa.
[Tocne BbIOOpa enuHUL U3MeEpeHus (MM. pT. cT. win klla) Ha nucmiee aHanM3aTopa
BBICBETUTCS OKHO TMOKa3zaHHOe Ha puc. 8.3-7. [lpu BbeIOOpe ommuu «KuakocThb»
aHanmu3atop ~ OyAeT  aBTOMAaTM4YECKHM  KOMIIEHCHUPOBaTb  CHUCTEMAaTHUYECKYIO
HOTPELIHOCTh U3MEpPEeHUH, u3BecTHYI0 Kak «Koapouuuent XKuakocrs-I'az» (cm. 1.
5.3.3).

[Tocne nHaxarusa knasuimn «BBOJI» Ha nucrinee aHanmu3aTopa MOSIBUTCS OKHO
pe3yJbTaToB U3MepeHuit (cM. puc. 8.1), B KOTOpOM OHHM OTOOpakaroTcsi B BLIOpaHHOM
Bamu egunune usmepenus. Ecnu Bbl 3axoTuTe M3MEHUTH €IMHMILY M3MEPEHUS B
npoiiecce paboThl, TO MHTEUIEKTyaldbHble anroputMbl ABII-01 mo3BonsT Bam aTo
cienarb, He MpuOeras K HEOOXOAUMOCTH TNPOBEJEHUSA MOBTOPHOM KaTMOpPOBKH.
AHanu3aTtop caMOCTOATENbHO ONpPENETUT HEOOXOIUMOCTh BHECEHMS TE€X WJIM HMHBIX
TEPMOKOMIIEHCAIMI, BBIMOJIHUT BCE HEOOXOAUMBIE TIEPECUEThI, CBSI3aHHBIE C
U3MEHEHHEM KaK HU3MEpsSEeMON BEJIMYMHBI, €IMHULBI H3MEPEHUs M MapamMeTpoB
KkanuOpoBku. Kpome Toro, aHaiau3aTop ONpeneauT HEOOXOJIMMOCTh KOMIIEHCALUU
CHUCTEMATUYECKOMN NOTPEIHOCTU n3MepeHui « Kuakocts-1"as3».

YcranoBka untepgeiicon
Jucmieil IaHHBIX ™—> rjgaBHoe MeHI0 T—> ycTaHoBKkH T
—> YCTaHOBKa MHTep(eicoB

[Ipu BXOJIE B OIILIUIO
«YCTAHOBKA HuTepdeiicoy
aHanM3aTop mpejyiaraeT Bam BbIOpaTh
uHTEpPeicHOoe YCTPOMCTBO TS
HacTpouiku. Ha nucriee ananmsaropa

BBICBEUMBAETCA OKHO, MOKa3aHHOE Ha
puc. 8.3-10.

Puc. 8.3-10 OkHo BbIOOpA
uHTepdeicon



44
Hacrpoiika TOKOBOIro BbIX0/1a

B  okme  «HACTPOHKA
MHTEP®ENCOB» (cM. puc. 8.3-10)
BbIOEpUTE OMIMI0 « TOKOBOrO BBIXOJIa»
u Haxmure knasumy «BBOJ». Ha
JUCIUIEE aHalIu3aTopa B TeYeHUE 5
CEKYH/I BBICBEUMBAECTCS OKHO,
noka3zaHHoe Ha puc. 8.3-11.

Puc. 8.3-11 OxHO Tekymme napameTpsl.

3aTeM Ha JHCIUIEE aHAIU3aTopa
MOSBUTCS OKHO, MOKa3aHHOE Ha PUC.
8.3-12. Ecimu Bbl XOTHUTE OCTaBUTH
HACTpOIKK 0e3 M3MeHeHui BbIOupaeTe
«HET», anamu3atop BO3BpamacTcs B
OKHO HacTpoWku uHTepdeiicoB. Ecmu
Bpl  XxoThTE€ UM3MEHHUTH HACTPOWKHU
TOKOBOTO BBIXOJla BbIOMpaeTre «JlA»,

Ha JIMCIUIEE aHaJIu3aTopa MOsABIAETCS OKHO, MOKa3aHHOE Ha puc. 8.3-13

Puc. 8.3-12 OkHo Bompoca

B 3TOM OKHE C TOMOIIBIO KJIABHIII
BBEIOCPHUTE
CTaHJIapTHBIM TOKOBBIA BbIXOJ (0-20, 4-
20 wim 0-5 MA), Ha KOTOPBII HACTPOEH
CaMOIIHCell.
[Tocne Haxatusa knaBuimu «BBOJl» Ha
JIMCIIEE aHAJIU3aTopa MOSBISETCS OKHO,

nepeMeleHusl  Kypcopa

Bam  peructpupyrommit

MoKa3zaHHoe Ha puc. 8.3-14.

Puc. 8.3-13 OkHo BpIOOpa CTaHIAPTHOTO
TOKOBOTO BBIXOJIa

C mnoMomipl0 KJIABUII TEepEeMEeIEeHUs
Kypcopa YCTaHOBUTE BEPXHUI
IUana3oH  [IKaJIbl  caMoNucua H
Haxxmute «BBO/».

Ha pucnniee ananuzaTtopa mNOSBUTCA
OKHO, IMOKa3aHHOE Ha puc. 8.3-15.

Puc. 8.3-14 OxHO HACTPOWKHU HIKAJIbI CAMOIKCIA



Y1006l u30€XKaTH

Puc. 8.3-15 OknHo BBOJa KOA(puLIEHTA
MacIITaOupOBaHUS KAl CAMOIKCIIA.
B ananuszarope Takxe

Puc. 8.3-16 OkHo BBOJ1a KOA(DPUIIUEHTOB
MacIITaOUpPOBaHUS LIKAIbl CAMOIUCIA.

«GallKaJIUuBaHUA»

IpEeIyCMOTPEHa BO3MOKHOCTh
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nepa camoIlMClia TpU  MPEBBIILICHUN
BEPXHEro Mpejena MIKadbl CaMOIKCIIA,
Ber  moxere BBecTH KO3hUITUEHT
YMEHBIIICHUS MacITada MKajlbl paBHBIA
10 158105 OTKa3aTbCsl oT
MacIITaOupOBaHUS. st BBO/JIa
kod(punreHTa MacIITaOupOBaHUS
YCTAHOBUTE Kypcop Ha omiuio «JJA» u
Haxxmute knaBuiry «BBOJI».

BBOJA JIPYTUX
MacmTabHbIX KO3 duuueHto (2, 3,
20). Hns BbIOOpa MOO0TO M3 ATHUX
ko3¢ duirieHToB B OKHe puc. 8.3.15
HEOOXOAMMO  YAEpPKUBas  KJIABUILY
«CTpesika  BHM3» B HaXaToM
COCTOSIHMM HaxKaTh Kinasuiry «BBO/I».
Ha pgucruiee aHamusatopa MOSIBUTCSA
OKHO, TIOKa3aHHOE Ha puc. 8.3-16.

[Tocne BeIOOpa kO3 (dULMEHTa MACIITAOMPOBAHUS AHAIU3ATOP NEPEXOAMUT B
PEXUM N3MEPEHUS U HA TUCILIEE MOSABIISIETCS OKHO, ITIOKA3aHHOE Ha puc. 8.1.

Hacrtpoiika untepdeiicoB - RS-Kanaaa

Jluciuieid JAaHHBIX T—> IJIaBHOE MEHI) ©I—>

YCTAaHOBKA UHTep(encoB m—)>

Hacrtpoiika RS-Kanana

B  oxme  «HACTPOUMKA
NUHTEP®ENCOB» (cm. puc. 8.3-10)
BeiGepuTe ommio «HACTPOUKA RS-
Kanama» w®  HaxXMWUTE  KIABHUILY
«BBO/l». Ha naucmiiee anamu3atopa
MOSIBUTCSI OKHO, IOKAa3aHHOE Ha pHC.

8.3-17.

YCTAHOBKH >
RS-kanana

Puc. 8.3-17 Oxkno «YCTAHOBKM! RS-Kanana»
B stom okne (puc. 8.3-17) Bbl MokeTe BKIIOUUTH/BBIKIIOYHUTH MEpeaady
pe3yJIbTaTOB U3MEpeHHl uepe3 RS-kanam Ha KOMIBIOTEP, a TakKe 3a7aTh MHTEPBAI

BPCMCHH LA IICPCaadnd JaHHbIX.
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Jljist Toro yToObI 3aJ1aTh UHTEPBAI (CM.
puc. 8.3.-17) BeiOepuTe onmuo «3aaath
UHTEpPBA», W HAKMUTE KJIABUIIY
«BBO/l». Ha pucmiiee ananuzatopa

NOSIBUTCSI OKHO, ITOKAa3aHHOE Ha pHuC.
8.3-18.

Puc. 8.3-18 OkHO BBOJ@ MHTEpBAIa BPEMEHM IS 3aIIMCH JaHHBIX

3anganue

HHTCpBaJla BpPEMCHHU OCYIICCTBIIACTCA

C TIIOMOIIbIO KJIaBHIII

nepeMmeineHus Kypcopa. Ilocine BBOga [JaHHBIX aHAIM3aTOP BEPHETCS B OKHO
«HACTPOUKA MHTEP®ENCOB» (cwm. puc. 8.3-10).

HACTPOUKA UHTEP®ENCOB Curnajansanuu

Jlucnuieli JaHHbIX T™—> rjIaBHOE MEHI0 T—> yCTaHOBKH I—> YCTAHOBKA

uHTepdeiicoB—> CurHanm3zanum
Hacrpoiika Curnanuzanuu

B OKHE «HACTPOMKA
UHTEP®ENCOB» (cm. puc. 8.3-10)
BbIOCpUTE oOmuuio «CHTHAIU3aUn» W
Haxmure knasumy «BBOJ». Ha
JUCIUIEE aHAIN3aTOpa BHICBETUTCS OKHO,
MoKa3zaHHoe Ha puc. 8.3-19.

Puc. 8.3-19 Oxno «HacTpoiika curHaau3anum»
B sToM okHe BbI MOXeTe HacTpOUTh Npenesbl cpabaThIBaHUsS CUTHAIA3AIUU
10 BEpXHEMY U HI)KHEMY YPOBHSM, a TAaK)K€ BKIIFOUUTH/BBIKIIOYUTh CUTHAJIU3ALIHMIO.

npezena cpadaTbIBaHUS CUTHATU3AIIHH.

JIns1 HaCTPOMKH CUTHAIM3ALNHN 110
BEpPXHEMY YPOBHIO B OKHE puc. 8.3-19
BbIOEpUTE OMNIUI0 «BepXHHIl ypOBEHb»
n Haxwmute knaumy «BBOJ». Ha
JUCIUIEE  aHAIW3aTopa  BBICBETUTCS
OKHO, TTOKa3aHHOE Ha puc. 8.3-20.

Puc. 8.3-20 OxHO HacTpOUKH BEPXHETO

IIOMOIIIBIO KJIaBUIII
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HNepeMelIeHNs] Kypcopa BBEAUTE 3HAUEHUE BEPXHEro Ipejesia cpadaTbiBaHUs

CUrHaM3anuu M Haxwmute knasumy «BBO/l». Ha aucruiee anamumsaropa

BBICBETUTCSI OKHO, ITOKa3aHHOE Ha puc. 8.3-21. [{ns BKIFOYEHMs CUTHAIA3ALUU

BbIOepuUTe oniuio «JA» n Haxmute « BBO/I»

Puc. 8.3-21 OkHO BKJIFOUEHHS CUTHAIM3ALMU 10 BEPXHEMY YPOBHIO
Hacrtpoiika HuxkHero mpejaena cpabaTbiBaHUs CHUTHAIU3ALMKU  OCYIIECTBIISETCS
aHAJIOTUYHBIM 00pPa30M.

IIpu cpabaTbiBaHUM CUTHAJIU3ALUU HA JAMCILIEE B CTPOKE MKOHOK IMOSBISIETCA
MUTAIOIUN 3HAK, 0003HAYAIOIINN MPEBBILICHUE HUKHETO WM BEPXHEIrO IPENEIOB
CUTHAJIN3ALMM, a TaKKe pPa3AacTcs IPEPBIBUCTBIA 3BYKOBOM CHUTH&JI U B CTPOKE
MKOHOK TOSIBJISIETCS 3HAK 3BYKOBOT'O CHrHaja. JlJIsl OTKIIOYEHHs 3BYKOBOTO CHUTHaja
HakMuTe KiaBuiry «COpoc» U ynepKUBaiTe ee B Ha)KaTOM COCTOSIHMM B T€UeHHE 3-5
cek. /[[ns TMOBTOPHOIO BKJIIOUEHMS 3BYKOBOI'O CHUTHAJIA YAEPKUBAWTE KIIABUILY
«COpoc B HAXKATOM COCTOSIHUM» B TeueHue 3-5 cek.

[Ipu cpabaThiBaHUM CUTHAJIM3AIMU OJHOBPEMEHHO 3aMBIKAIOTCSI KOHTAKThI «CYXHX
KOHTakKTOB» ( CM. pHuC. 7.1), KOTOpbIE MOTYT HCIOJIb30BaThCSA MJisi MO3UIMOHHOTO
pEryJINpOBaHMS.

YcraHoBka yacor—> —> —>

Jlucniied JaHHBIX I'naBHOE MeHIO YcTaHOBKH YcraHoBka
4yacoB

YcTaHoBKa 4acoB OCYILIECTBIISIETCS U3
okHa «YCTAHOBKA». B »tom OKHe
(cm. puc. 8.3-1) BwIOEpUTE OIIIMIO
«YCcTaHOBKAa 4YacoB» W  HaXMUTE
kiasumy «BBOJ/l». Ha  gucrmee

aHanM3aTopa BBICBETHUTCS OKHO,
MOKa3aHHOE Ha puc. 8.3-22.
YcraHoBHUTE 1aTy U BpeMs U HAXMUTE
kiaBuiry «BBOI»

Puc. 8.3-22 OKHO yCTaHOBKH 4acOB
[locie BBOJA TEKyIIEr0 BpPEMEHM W JaThl aHAJIU3ATOP MEPEXOJUT B PEXKUM
usmepeHus (cMm. puc. 8.1). B HmkHeNW cTpoke OKHa OyIyT BBICBEUHMBATHCS BpPEMs U
nata. [Ipu akTBU3aIMK TPOTOKOJIMPOBAHUS 3aMUCh JAHHBIX B YHEPTOHE3aBUCUMYIO
NaMsITh U DJICKTPOHHBIM OJIOKHOT OyAeT MPOU3BOJAUTHCS B YCTAHOBJICHHOW IIIKaJe
BPEMECHH.

8.4. Menmw « IMATHOCTUKA»

JMcnuieil JaHHBIX T—> rjIaBHOE
MEHI0 AUATHOCTHKA

[Ipu BXOz1€ B MEHIO
«IMATHOCTHUKA» Ha nucmiee

AHAJIU3ATOP
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dHaJIM3aTopa OTKPLIBACTCA OKHO, ITIOKA3aHHOC Ha pHUC. 8.4-1. B aTom okHe Bbl MOXkeTe
BI)I6paTB YCTBIPC OIMMIHNHN JTUATHOCTUYCCKHUX TCCTOB.

Puc. 8.4-1 OxHo «/luarHocTuka»

[Ipu BrIOOpE OAHON W3 ATUX OMIMK HAa AMCIUICH aHamu3aTopa OYAYT BBI3BIBATHCS

OKHa, ITOKa3aHHBbIC HNKC

JAnarnocruka ceHcopa

B 5TOM OKHE BBICBEUHBAIOTCS TEKYIITHE
3HAYEHUS TOKa, TEMIIEPATYPHI,
YYBCTBUTEIHPHOCTH Y 3HAYCHUS
OCTaTOYHOTO TOKa CEHCOpa

Puc. 8.4-26. Jlnuarnoctuka cencopa
JlMarHocTUKA IKpaHa

JIMarHOCTHKA MPexyCHJINTEeIs.
OTOT TECT 3aHUMAET HECKOJIbKO
MUHYT. B Oerymieii HUXXHEH CTpOKe
MIOKA3bIBACTCS TIPOICHT BBITIOJTHCHHS
TecTa.

Puc. 8.4-2a. luarnoctuka
TIpEeaY CHITUTEIIS.

I[I/IaFHOCTI/IKa nmamMsaTn

B IMPpOHICCCC BBIINNOJIHCHUA 3TOI'O
TCCTAa OKHO AUCILICA 3aIIOJIHACTCA I10
Clipajiv 40 IMOJTHOT'O 3aIIOJTHCHUA
JAUCILICH.

Puc. 8.4-2B. JlnarHocTuka sKkpaHa

[TonoxnuTenbHOE TECTUPOBAHUE HIEMEHTOB
naMsTH oTpaxaercs 3anucbro OK!

Puc. 8.4-2B. /lnarnoctuka rnamsTu
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8.5. Menio «ITPOTOKOJINPOBAHMUE»

JucnJieil TaHHBIX T—> rJIaBHOE€ MEHIO T—>  MPOTOKOJHPOBaHHE

IIpn BXOJI€ B MEHIO
«ITPOTOKOJIMPOBAHUE» Ha
JUCIUIEE aHAIM3aTOpa OTKPBIBAETCS
OKHO, MOKa3aHHOe Ha puc. 8.5-1. B
3ToM OKHe BBl Moxere BBIOpaTh
YEThIPE OMIINU

Puc. 8.5-1. Oxno «ITPOTOKOJINMPOBAHUE»
[Ipu BbIOOpPE TIEpPBOM ONIMU Ha
JTUCIIJIEH  aHaJIM3aTopa  BBI3BIBACTCS
OKHO BBOJIla MHTEpBaja BPEMEHU IS
3alUCH JIaHHBIX, MMOKa3aHHOE Ha pPHC.
8.5-2. C IIOMOIIILIO KJIaBHIII
nepeMenieHust Kypcopa  BBEIUTE
WHTEPBAJI BPEMEHU JIJIsl 3alUCH JJAHHBIX
1 Haxxmure knasuiry «BBOI».

Puc. 8.5-2. OkHO BBOJAa MHTEpBaja

BPEMEHU JIJI 3aMKUCHU JAHHBIX B

SHEPrOHE3aBUCUMYIO MAMSTh.

[Ipu ycranoBke wHHTEpBaia BpeMeHU Bbl JOKHBI MOMHHUTH, 4YTO OO0BEM

HE3aBUCHMOM ITaMSATH XOTS M SBIISIETCS JOCTaTOYHO OOJIBIIMM, HO TEM HE MEHEe

orpaHuyeHHbIM. [Ipyu 3agaHuM WMHTEpBana BPEMEHU IS 3allMCH JAaHHBIX 15 MuH.,

o0beMa PHEProHe3aBUCUMON MaMSITH XBAaTUT Ha MPOBEJCHUE 3amuced B TeyeHUe 6
MECSIICB.

I[Ipu BeIOOpe onuuu  «Bxmodeno/Beikimoueno»  (cm.  puc.  8.5-1)
OCYIIECTBIISETCS BKIIFOUCHHUE/BBIKITFOUCHHUE MIPOTOKOJIUPOBAHUS.

IIpu BBIOOpE onumK «BbIBOJ JaHHBIX» HA AMCIUIEH aHAIU3aTOPa BBI3BIBAETCS
OKHO BBIBOJIA TAHHBIX, [IOKA3aHHOE HA
puc. 8.5-3. B atom okHe Bbl Moxkere
BBIOpATh ONIUHU PEATU3YIOIINE BBIBOJ
JAaHHBIX Ha JMCIUIEH aHaId3aTopa
(cM. puc. 8.5-4a), MOUCK JaHHBIX B
IIPOTOKOJIC MO jate (cM. puc. 8.5-40)
W BBIBOJ IPOTOKOJIA [JAHHBIX Ha
KOMIIBIOTED.
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Puc. 8.5-3. Oxno «BBIBOJI JAHHBIX»

C nomompio knaBum  «BITPABOy,
«BJIEBO» Bpl MoOXkeTe MNpOIUCTHIBATH
MPOTOKOJI TaHHBIX. [Ipu HaXkaTUM KIaBUIIN
«BBO/I» u3 okHa puc. 8.5-4a wiau onuuu
«IlTouck» W3 OKHa BBIBOJA JAaHHBIX (CM.
puc. 8.5-3) BBICBEUMBAETCS OKHO IOHCKA
JIAHHBIX 10 Jate (cM. 8.5-40)

Puc. 8.5-46. OkHO OKCKA JaHHBIX I10 J1aTE

H2:

Puc. 8.5-4a. OKHO JaHHBIX MPOTOKOJIA

C noMoIlbIO KJIABUII MEpEeMENICHUs
Kypcopa yCTaHOBUTE JIaTy U BPEMs IS
[IOMCKa JAaHHBIX B mpoTokoie. [l
noucka Haxmure kinaBuiry «BBO/».
Ha  nmucnnee OTKpOETCSA OKHO,
MOKa3aHHOE Ha puc. 8.5-4a.

[Ipu BBIOOpe ommmu «BbIBOM MaHHBIX Ha KommbioTep» (cM. puc. 8.5-3) u
Haxatuu knaBumm «BBO/l» ocyliecTBisieTcss mepenada NpoTokKosia JaHHBIX Ha
kommnbioTep 1o RS-kanamy. s HaOmoeHWs B peaJbHOM BPEMEHM IIporlecca
n3MepeHuss Bel MoXkeTe moJIb30BaThCs MPOrPaMMHBIM 00€CTICUCHUEM, BXOJISIINM B

KOMIUIEKT TTOCTaBKH (auckera 3.5 ).

JInst OYMCTKM SYEEK MaMsTU B
okne  «IIPOTOKOJIMPOBAHUE»
(cm. puc. 8.5-3) BeIOEpUTE OMIUIO
«O4UCTUTh TIaMSITh» U HAKMHUTE Ha
KJIABUIILY «BBOI». [Tocne
MOATBEPKACHUS OUMTKHU 3amuced Ha
JUCIUIEE aHaau3aTopa B TEYEHHUE 5
CEKYHJ OTKPOETCSl OKHO, MOKa3aHHOE

Ha puc. 8.5-35.
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51

Puc. 8.5-5. OxHO yaaneHus JaHHBIX.

Jucniei nanubix —> ['1aBHOe MeHI0 ™—>  BJIOKHOT

IIpu Bxone B MeHIO «bIIOKHOT»
Ha TUCILIIEE aHaJM3aToOpa
OTKPBIBAETCS OKHO, IIOKa3aHHOE Ha
puc. 8.6-1. B aTtoM okHe Bbl moxere
BbIOpATh TPH OIILIMH.

Puc. 8.6-1. Okno «JIEKTPOHHBIN BJIOKHOT»

[Ipu BBIOOpE OmiMU «BKIIOYNTH/BBIKIIOUNUTHY BKIOYAETCS WU BBIKIIOYACTCS
ANEKTPOHHBIN ONOKHOT. [lpm 3TOM B pexuMe HU3MEpeHUs B BEpPXHEH CTpOKe
MOSIBJIICTCS] WJIM MCYE3aeT «MKOHKa» OJIOKHOTA (CM. puc. 8.1).

[Tpu BEIOOpE oMU «OYUCTUTH
MPOUCXOJNUT YIAJICHHWE JIaHHBIX W3
0Jioka ’HeproHezaBucumoil mamsaru Ha
JHUCIUIeE aHanmu3aTopa B TEYCHHE S
CEKYH/]I OTKPBIBAE€TCA OKHO, MIOKa3aHHOE
Ha puc. 8.6-2.

O0BbeM HIEKTPOHHOTO OJIOKHOTA
paccunrtan Ha 500 3anucen.

H2:

Puc. 8.6-2. OxkHO «OuncTKa OJIOKHOTAY

IIpu BBIOOpE ONUH
«IIpocmotrp»  (cM.  puc.  8.6-1)
OTKPBIBAE€TCS OKHO, IIOKa3aHHOE Ha

puc. 8.6-3.
C nomoitnpro kiaasuir «BJIEBO»
«BITPABO» Bl MOKETEe

IPOJIUCTHIBATh JaHHBIC, 3allUCAHHBIC B
3JIEKTPOHHBIN OJIOKHOT.
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Puc. 8.6-3. OkHO «3amnuch B OJIOKHOTEY

9. KAJIMBPOBKA AHAJIU3ATOPA.
9.1. B ananu3arope peajau30oBaHbI CjleAyI0IIHe BUAbI KATHOPOBOK:
e KammOpoBka 1o HyJ€BOH TOUKE;
e Aptomaruueckas kanuoposka o I1I'C;
e CrennasibHas KaIMOPOBKa MPH MOMOIIU Kanuobparopa (puc. 9.4).
OO0mue TmoNoXKeHus: MO KaduOpOBKE aHamu3aTtopa MpUBEIEHbI B TL.O. 5.2
HACTOSIILIETO0 PYKOBOJICTBA.
9.2. llpouenypa kKaJUOPOBKH HYJI€BOI TOUYKH aHAJIU3ATOPA.
B kauectBe cranmapTHOoro obpasia C HYJEBBIM COJEPKaHHEM BOJOPOJIa MOXKHO
UCIIOJIb30BaTh aTMOC(EPHBIN BO3TYX.

[Tpu xanuOpoBke mo Bo3ayxy ACpH,; MOXeT HaXOAWTHCS B U3MEPHUTEIHLHOMN
Kamepe. BxomHyio TpyOKy UW3MEpUTENbHOM Kamepbl CIEAyeT COCAUHHUTH C
HEHTPAJIBHBIM MITYLIEPOM TOOYAMUTENS pacxojila U SHEPTUYHO CHKUMas MOOYAUTENb
pacxopa (7-10 pa3) npoayiiTe U3MEPUTENbHYIO0 KaMepy aTMOC(HEPHBIM BO3IYXOM.
JlJist BX0/1a B MEHIO KaTMOPOBKHM aHAM3aTopa MO HYJIEBOM TOYKE HAKMUTE KIIABUIITY
«BBonm». Ha nmmcruiee anamusatopa mosiButcs okHo, **['JIABHOE MEHIO**,
noKa3zaHHoe Ha puc. 9.2-1.

3aTeM ¢ TIOMONIBI0  KJIABHIII
nepeMenieHuss Kypcopa BbIOEpHTE
ornmuio «KamuOpoBKH» M HaXKMHUTE
«BBO/l». Ha gucrniee ananuzaropa

TTOSIBUTCS OKHO,
**KAJIMBPOBKA**,  moka3aHHoOe
Ha puc. 9.2-2

Puc. 9.2-1. I'maBHOE MEHIO

C 1noMOmIBIO KIIABUII IEPEMEIIECHHUS
Kypcopa BwiOepute onuuio «HyneBoit
TOYKW» U HaxXmuTe Kiasuiry «BBO/».
Ha nwucriree ananusatropa TOABUTCSA
OKHO «KAJINBPOBKA HYJIA»,
MOKa3aHHOE Ha puc. 9.2-3.
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Puc. 9.2-2. Oxno «KAJIMBPOBKA)»

Hainee cienys WHCTPYKLIUH,
BBICBEUMBAEMOM Ha JHCIUIEE aHAIU3aTopa
Haxxmute knasuiry «BBO/I.

Ha nucrutee ananu3zaTopa HOSBUTCS
OKHO COOOIICHHUM, IOKa3aHHOE Ha pHC.

9.2-4.

Puc. 9.2-3 Oxno «KAJIMBPOBKA HVYJI»

B HmxHEW YacTM OKHA BBIBOJUTCS
TEKylIee 3HAUYCHHE U3MepAeMOu
BEJIMYUHEI B pEIBAPUTEIBLHO
BBIOpaHHOUN Bamu eguHuIle U3MEpEHUs.
ITocne  crabuiam3anmu  NOKa3aHUU
HaxxMute knasuiry «BBOI.

Puc. 9.2-4 OkHO cooO1IeHmit

JI1st TOUHO# KanmMOPOBKYU HYJIEBOW TOYKHA aMIIEPOMETPUUECKHUI CEHCOP JTOJKEH OBITh
MOAKJIIOUEH K aHanu3atopy He meHee 12 yacoB. Eciu ammepomeTpudeckuil ceHcop
nepen MpoBeICHHEM KaTUOpPOBKHM HE OTKIIOUAJICS OT aHajJu3aTopa M HAaXOJWJICS Ha
BO3JIyX€ WM B CPEeJIe C HU3KUM COJIEp>KaHHEM BOJIOPOJIa, TO TTOKAa3aHUs aHAIU3aTopa
JOIDKHBI CHU3UTBCS 10 3Hadenuit 0 - 5 mkr/amM’ (0 — 0.05 06. %) MeHee deM 3a 15
MuH. Ecnu nokazanus ananuzaropa npessimatot 5 MKr/i (0.05 00. %), Heobxoaumo
noaoxjaarh emie 20-30 mMuH., a 3areM yOCAMBIIMCH B CTAOMJIBHOCTH ITOKa3aHUI
Haxath kiasuiry «BBO/I».

BHUMAHMUME ! Eciu Bam HeoOX0omMMO MPOBOAWTH H3MEPEHHUS CIICIOBBIX KOHIICHTPAIIUA
BOJOPOJa B JKUIKUX WM Ta3000pa3HbIX CpeAax C BBICOKOM TOYHOCTBIO, PEKOMEHAYeTCs
TIIATETFHO MPOBOJUTH KATHOPOBKY HyJNeBOW TOuYkd. JlJis 3TOro HEoOXOIMMO YOEAWThCS B
CTaOWIBHOCTU MOKAa3aHUW aHalM3aTopa B T€UEHUeE, Mo KpaiHed mepe, 15 MuHyT (cMm. puc. 9.2-4).
Ecnmu mepen kanmGpoBkoit HysneBoit Touku ACpH, Haxomwics B cpelie ¢ BHICOKUM COJCp)KaHUEM
BOJIOPOJIa U3MEPUTENBHYIO KaMepy cliefyeT Oosiee TIIATENbHO MPOAYTh aTMOC(EPHBIM BO3AYXOM.,
a BpeMs JOCTHKCHHSI CTAOWJIBHBIX TMOKa3aHWI aHanu3aTopa yBEIWYWTh 10 1 daca. YOeauBIIMCh
YTO TMOKA3aHWs aHaIW3aTopa JOCTUIJIM HU3KOW M CTAOMJILHOW BO BPEMEHH BEIMYMHBI, HAKMHUTE
kiasuiry «BBO/I».

Cronp anuTenbHas MpoleAypa KaluOpPOBKH HYJIEBOM TOYKH SIBISETCS HEOOXOAMMBIM
YCIIOBUEM ISl OCBOOOKICHHSI TTOBEPXHOCTH HM3MEPHUTEIBHOTO JJIEKTPOAa OT aacopOMpOBaAHHOTO
BOJIOpOA.
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ITocne nHaxartus xkinaBumu «BBOJ» Ha
JMCIUICE aHAIM3aTopa B TEUEHHUE 3-5 CeK.
BbICBeuMBaeTcsl cooOmieHue «KamnOpoBka
HYJIEBOM TOYKM YCHEIIHO 3aBEPIICHA.
3aTeM aHaIu3aTop MNEPEXOJAUT B PEXKHUM
U3MEpPEHUN W Ha JucIuiee OoToOpa)kaercs
OKHO, IMOKa3aHHOE Ha puc. 9.2-5

Puc. 9.2-5. OkHO pe3yJIbTaTOB U3MEPEHUN

[1epnoIMIHOCTh TPOBEICHUS KAaTUOPOBKHM HYJECBOW TOYKH 3aBHUCUT KakK OT
Mana3oHa KOHIIEHTPAILMi, B KOTOPOM MPOBOJAATCS U3MEPEHHUsI, TAK U OT TOYHOCTHU C
KOTOpOM HEOOXOJIMMO NPOBOAUTH H3MepeHus. Ecium u3MepeHus NpoBOJSATCS B
JMaria3oHe BBICOKUX KoHIeHTpanui (6osnee 10 06. % wunu 6omee 160 mkr/m), to
KaJTMOPOBKY HYJICBOW TOYKHM HYXHO MPOBOJUTH HE pexke 1 paza B Mecsll, a TaKke
mocjie 3aMeHbl MeMOpaHHoro konmadka AC wiam pactBopa djekTpoiurta. Ecim
WU3MEPCHUS TPOBOJIATCS B OOJACTH HM3KMX KOHIIGHTpAIMKd BOJOpOJa (Hampumep
MeHee 16 mkr/m unu mMenee 1 00. %), kKaIMOpPOBKY HYJIEBOW TOYKU >KEJIATEIHHO
MPOBOJIUTh, HE peke | pasa B HEMEN0, a TakKe I0Cle 3aMEHBl MEMOpPaHHOTO
konmayka AC wim pactBopa anekrponuTa. CMeHy pacTBopa dJIEKTPOJIUTa
pPEKOMEHyeTCsI IPOBOANTH 1 pa3 B MeCHIL.

9.3. IIpouenypa aBTOMATH4YECKOI KAJMOPOBKH aHAJIN3ATOPA.

[Ipn aBTOMaTHYeCKOM KadMOpPOBKE aHAIM3aTOpa B KayeCTBE CTAHJIAPTHOTO
oOpaslia ¢ U3BECTHBIM COJIEPKaHHEM BOJOPOJA MCIIOJB3YETCsl MOBEPOYHAs ra3oBas
cmecb (III'C) w3 OamnmoHa WM YKUCTBIM BOJOPOJ, IIOJIYyYaeMbli B pPEaKIUH
PACTBOPEHMSI METAJTMYECKOTO IIMHKA B pa30aBIEHHON CEpHOM WIIM COJISTHOM KUCIIOTE.

9.3.1. ABToMaTH4YecKasi KAJHOPOBKA aHAJIM3aTOPa MO BOJAOPOA0COAEPKAIIMM
Irc.

IIpu kammbpoBke mo III'C ACpH, moxeT octaBaTbcs B HU3MEPHUTEIIbHON
kamepe. Ecnu nepen aBTOKanmOpOBKOM MPOBOAMIMCH U3MEPEHHUS B KUJKUX Cpelax,
TO M3 WU3MEPUTEIBHON KaMepbl HEOOXOJIMMO CIHUTh OCTaBIIYIOCA >KUIAKOCTb. Jlis
sroro MK mocratoT W3 KpoHIITeiHa, moBopaumBaioT Ha 180 °. Ilpm momorn
noOyautensa pacxona MK npoayBaroT atMocpepHbIM BO3aAyxoM (cM. m. 9.2.), mocie
Yero U3MEpUTEIbHYIO KaMepy OIATh YCTaHABIMBAIOT B KpoHIITEHH. [lociie mpotyBku
Ha 4yBCTBUTEJIBHOU MOBEPXHOCTH AC HE OJKHO OCTaBaThCs Kareib BOAbl. baimon
C TOBEPOYHOM Ta30BOM CMECBIO, YEPE3 THUIAPO3aTBOpP, MOACOEAUHSAIOT K BXOJHOU
TpyOKe u3MepuTeabHOM Kamepbl. C MOMOINBIO BEHTUJST TOHKOW PEryJIMpOBKU Ha
penykrope OamnoHa ycranaBiauBarOT pacxoj I1I'C paBHBIA HECKOJIBKUM ITy3bIpbKaM
III"C B cexyHay (HabroAeHUE BEIYT MO THUIPO3aTBOPY).
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JUis  mpoBeieHMsT aBTOMATUYECKOM KaIMOpOBKM aHAIM3aTopa HAXMUTE
kinapuiny «BBom». Ha naucnnee ananuzaropa mnosiButcs okHo, **['JTABHOE
MEHIO**, nokazanHoe Ha puc. 9.2-1. C nmoMonipio KJIaBUIll IepeMenieHus Kypcopa
BeiOeputTe ommuio  «KAJIMBPOBKW» wu wHaxmute «BBOJ». Ha aucrnee
aHanuzatopa nosisutcs okHo, **KAJIMBPOBKA**, nmokazanHoe Ha puc. 9.2-2. C
MTOMOIIIBIO KJIaBUIII nepeMenieHus Kypcopa BBIOEpUTE OTIITUIO
«ABTOKAJIMBPOBKA» n naxxmure knasuiny «BBO/l». Ha nucniee ananuzaropa
nosButTcst okHo « ABTOKAJIMBPOBKA», nokazannoe Ha puc. 9.3-1.

Yo6enurecb, uyto Bbl  mpaBUIBHO
NpoAeNiaii BCE BBINIE HW3JIOKEHHBIC
omepalii ¥ HOXMUTE  KIABHUILY
«BBO/I».

Puc. 9.3-1 Okno coobuenniit cKABTOKAJIMBPOBKA»

Ha nucnnee ananmuzaTopa MOSIBUTCS OKHO BBOJ@ JaHHBIX 0apOMETPUYECKOTO
JABJICHUS, IOKA3aHHOE Ha puc. 9.3.-2.

C mnoMompr0 KIABUII IEPEMELICHUS
Kypcopa u knaum «BBO/I» BBenute
TEKylllee 3Ha4e€HUE 0apOMETPUYECKOrO
JABJICHUS HA 1aTy KATUOPOBKH.

Puc. 9.3-2 OxHo BBOa 0aPOMETPUYECKOTO JaBICHUS.
Ha nmucninee ananm3aTopa OTKpPBIBAETCS OKHO JUIsi BBOJA 3HAYCHUS KOHIIEHTPAIMH
Bojopoja B I1I'C, nokazanHoe Ha puc. 9.3.-3.

C nmnomomiplo KJIAaBUII TMEpPEMEICHUs
Kypcopa u knaBumu «BBO/l» BBegute
3HAYCHUE KOHIICHTPAMH BOJOpPOJA B
III"C B 00. %.

Puc. 9.3-3. OxHO 1151 BBOJ1a 3HAYCHUS
KOHIeHTpanuu Bojgopoxa B I11'C.

IIpumeyanue. ABTOKaTMOPOBKY HYX)HO TpoBoauTh 1o [1I'C HachIeHHOW mapamMu BOIBI.
Hns storo III'C mpomyckaroT yepe3 yBIAaXXHUTEIb K BBIXOLY KOTOPOIO MOJKIIIOYAIOT BXOAHYIO
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TpyOKy M3MEpUTENbHOI KaMepbl. Tak Kak KOHIEHTpaIusi BOAOPOJa B ra30BOM CMECH 3aBUCHUT OT
JABJICHUS HACBIIIEHHBIX BOJSHBIX I1apOB, AHAJIM3aTOP BBIYMCIUT HCTUHHOE 3HAYCHUE
KoHIeHTpanuu 1o popmyne A = X*(B-pH,O)/B. [Toaromy mociie ABOWHOTO Ha)KaTHs KIABUIIH
«BBon» Ha mucmuiee aHaiaM3aTOpa OTOOpa)kaeTcsli HCTUHHOE 3HAaY€HHE KOHIIEHTpAIMU BOJOpOa B
III'C, naceimenHoil mapamu BoAbl. Ecnu aBTOkanmmOpoBka mpoBoautcs mo «cyxoi» III'C, To ¢
KJIaBHATypbl HEOOXOAMMO BBECTH PACUETHOE 3HAUYEHUE KOHIICHTPALMU BOAOPO/Ia BHIYMCICHHOE O
bopmyne A = X*B/(B-pH;0),
rae: A — pacueTHOE 3HAYE€HHE KOHLIEHTpAlMU BOJOPOJAA, BBOIUMOE C KIIABUATYPHI;

X — npouentHoe coaepxkanue H, B III'C (macnopt na [1I'C);

B — 6apomerpuyeckoe AaBIeHHUE, MM. PT. CT.

pH>O — naBneHue HACHIIEHHBIX BOASIHBIX 1APOB IIPU TEMIIEPATYpPE U3MEPEHUS.

Ilocne BBOma 3HaueHus KoOHUEeHTpauuu H, Ha [auCIUIen aHanuM3aTtopa
BBIBOJIUTCS OKHO COOOIIEHUM, aHAJIOTUYHOE MOKa3aHHOMY Ha puc. 9.2-4. B HuxHe
YacTH OKHa BBIBOJMUTCS TEKyllee 3HAuYeHHE U3MepsAeMON KOHIeHTpauun H,,
paccuyMTaHHOE IO MPOILION KaaTuOpoBOUHOU xapakTepuctuke. [locne crabunuzanuu
nokasaHnid Haxmute kinasuiy «BBOJI». Ha nucmuiee ananmusaTopa B TedueHue 3-5 C
BBICBETUTCSL CcOoOOLIeHHE «ABTOKaIMOpOBKa YyclemHo 3aBepuieHa». [lpu sTom
aHAIM3aTOp PACCYMTAET HOBYIO KAJIMOPOBOYHYIO XapaKTEPUCTUKY M MEpeiier B
pexuM n3Mepennii. Ha nucnuiee ananmsaropa mosiBUTCS OKHO, aHAJIOTMYHOE puUc. 9.2-
3.

WNuremnexkryaneuble  anroputMbl  ABII-01 mnos3Bomsror Bam  mpoBoauTh
AaBTOKaJMOpPOBKY B JI000M BBHIOPAaHHOW €IMHHULIE M3MEPEHUs, a MPU H3MEPEHUSIX
NEepPEeXOo/IUTh B JPYyrue €auHullbl udmepeHusi. [lpu s3toM He TpeOyeTcs MPOBOAUTH
aBTOKaJIMOpPOBKY CHOBAa. AHAJIM3aTOp CaMOCTOSTEIBHO OMNPEAEIUT HEOOXOAMMOCTH
BHECEHUSI TE€X WIM HWHBIX TEPMOKOMIICHCAIIMM, BBIMOJHUT BCE HEOOXOJAUMBIC
MEPECUYEThI, CBA3AHHBIE C U3MEHEHUEM KaK M3MEpSEMOU BEIUYUHBI, TaK U €AUHUIIBI
U3MEPEHUSI.

[leproanyHOCTh MPOBENEHUSI ABTOKAIMOPOBKH OMpENesieTcss TOYHOCTHIO, C
Kotopor Bpel xotute mnpoBoauts u3zMepeHus. l[lpu sTomMm Bbl Takxke AOJKHBI
YUYUTBIBaTh, YTO UyBCTBUTEILHOCTh AC MOXKET U3MEHATHCS BO BpeMeHH. braromaps
BEIOOPY ONTHUMAJBHBIX YCJIOBHA pabOThl W BHYTpeHHHX mapameTrpoB AC oHH
o0ecneunBalOT CTaOWIBHOCTh IOKAa3aHUW MPU IOCTOSHHOM OapoOMETPUUYECKOM
NABJIEHUH, TEMIEPATYPE U KOHLEHTpaUuu BoAopoaa He Xyxe 3-5 % B TedyeHue 3-X
Henenb. Ecim Bac ynoBieTBOpsieT 3Ta TOYHOCTh, BBl MOXKETE NPOBOIUTH aABTO
KanmuOpoBKy He pexe 1 pasza B 20 mneir. Eciam m3Mepenusi mpoBoasiTcs B o0iacTu
MaJIbIX KOHIIGHTpAIlMi BOJIOPOJa, STOT MHTEPBAI MOXKET ObITh yBenudeH g0 1 —1.5
MECSALIEB.

9.3.2. ABTOMaTHYecKasi KAJMOPOBKA MO0 YUCTOMY BOJOPO.Y.

Jomyckaercst kanuOpoBKa 1O 4YHMCTOMY Boaopoay. Jljis 3TOro BO3BMHUTE
npoOUpKy M 3aKkpenure ee B mraruBe. [[poOupka 3amosHsIeTCsl aKKyMYJISITOPHOM
CepHOM KuciaoTod. B Hee OpocaroTcsi TpU M3MeNbUeHHbIE I'paHyibl HUHKa (800 —
1000 wmr). ITocne 3TOro mpoOUpKy HEOOXOAMMO TOICOSANHUTE Yepe3 MEPEXO0THUK, K
BXOJIHOW TPyOKE H3MEPHUTEIHbHON Kamepbl (MpoOMpKa M TEPEXOAHUK BXOJISAT B
KOMITJIEKT TIOCTaBKH). BbIXomHy0 TpyOKy pPEKOMEHAYETCS TMOAKIIOYUTh K
TUAPO3aTBOPY WM MOTPY3UTh B CTakaH ¢ BoAOW. [Ipu 3ToM Oonbliasi yacTh LMHKA
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JOJKHA PacTBOpUTHbCS B cepHOM kucinore. [locne crabunmuzanuu moKa3aHUi
IIPOBEINUTE ABTOKAIMOPOBKY COIIACHO 1. 9.3.

[Tpumeuanue. [Ipu npoBeneHNH aBTOKaIMOPOBKU O YUCTOMY BOJOPOJY B OKHE Ul BBOJA
3HAYeHUs KOHILEHTpauu Boaopoaa (cM. puc. 9.3-3 HE0OXOOMMO YCTaHOBUTH 3HAYCHHE
KkoHIeHTparuu paBHoe 100 00. %. Tak kak KOHIEHTpAmHs BOJOPOJa B KaTHOPOBOYHOM Trase
3aBUCUT OT JABJICHUS HACBIIICHHBIX BOJASHBIX MApOB, aHAJIU3ATOP BBIYMCIUT MCTUHHOE 3HAYCHHE
KOHIeHTpauu 1o ¢opmyne A = X*(B-pH20)/B. [lostomy nocie IBOMHOr0 HakaTUsl KJIABUIIU
«BBoa» Ha mucmiee aHaaM3aToOpa OTOOpaKaeTCsl UICTUHHOE 3HAYCHHE KOHIICHTPALMU BOAOPOJA C
yYeTOM JaBJICHHS HACBHIIICHHBIX BOSHBIX IAPOB.

9.4. Ilpouenypa cnenuaibHOH KATHOPOBKY aHAIM3ATOPA.

[Ipu cnenuanbHOM KaTMOpOBKE aHAIM3aTOpa B KauecTBe 00pasiia ¢ U3BECTHBIM
COJIEp’)KaHHEM BOJOPOJA HCIOJB3YIOT BOJOPOJOCOAEPKAILYIO Ta30BYK) CMECH,
MOJIyYa€MYI0 C TMOMOULIBIO YCTAHOBKHM ISl MPUTOTOBJIIEHUS MOBEPOYHBIX T'a30BbIX
cMmeceit (cM. puc. 9.4).

AC pocraloT U3 HU3MEPUTENTHHON KaMepbl U C MOMOIIBI0 (UIBTPOBATBLHON
OyMaru wWid MapJIeBOr0 TaMmIlOHAa YAANsAIOT OCTaBIIMECS Kaluld BOJBI C
yyBcTBUTENbHOU moBepxHocT AC. KanubGpoBky ananuzatopa nposoast mno III'C,
MoJIydaeMoOil B pe3yJbTaTe CMEIIMBaHUS (DUKCUPOBAHHOIO oOBEMa BO3JyXa C
3aJIaHHBIM KOJIMYECTBOM Ta3000pa3HOro0 BOJOPOAA, BBIACISAEMOr0 B XMMHUYECKOU
peaklMK PaCTBOPEHUS METAINTIMYECKOTO IIMHKA B pa30aBI€HHON CEpHON KUCIIOTE

/n +HQSO4 = ZIISO4 =+ H2 (2)

Jlnst momyuenus moBepouHoit razopoit cmecu (I1I'C) ¢ comepxanuem Bogopoaa
oT 3.5 10 7 00. % mpUroToBHTE HABECKY METATMYECKOro MuHKa Maccoi ot 100 mo
200 mr. [ns 6onee ObICTPOro MPOTEKAHUSI PEAKLUU PEKOMEHYETCsl HABECKY I[MHKA
U3MeNIbuuTh. B3BelmBanue npon3BOIUTh Ha AaHATTMTUYECKUX BECax C LEHOM JeJIeHUs
He MeHee | Mr.

CrneunanbHyio KanuOpoBKy aHanmuzatopa no I[II'C mpoBomar cienyroumm
obpazom. CobuparoT yctaHoBKy jyisi mpurotoiieHus: [II'C B cooTBeTCcTBUM C puC.
9.4. Cocyn 3 ycTaHaBIMBAIOT B HEMOCPEACTBEHHOW OJM30CTH OT aHaJIu3aTopa.
AMIIEpOMETPUUYECKHI CEHCOp 5 yCTaHaBIMBAIOT B COCYH 3, TEPMETUYHO (PUKCUPYS
€ro C NOMOWIBK Tallku 4 W pe3uHOBOro KoJbLA. ['MApO3aTBOpP 3aKpBIBAIOT C
NOMOIIBIO TPOOKU 2, IPeIBAPUTEIBHO 3aMOJIHUB €ro BoJoi. PeakTop 7 3amoiHsIOT
AKKyMYJIAITOPHOW CEpHOM KHUCIOTOM. V3MenbYeHHYI0 U B3BELICHHYIO HAaBECKY
METAJNIMYECKOT 0 [IMHKA OPOCAIOT B PEAKTOP 7 U OBICTPO COEOUHSIOT €r0 CO BXOIHOM
TpyOkoit 6 emxoctu 3. Ilocie 3aBepuieHusi peakiuu (TIpeKpaiieHue mpoiiecca
oOpazoBaHus my3bIpbkoB H, B peakTope 7) BEeHTWIb 2 OTKPBHIBAIOT U CTPABIMBAIOT
U30BITOK JIaBJIEHUs B cocyie 3 uepes ruaposarsopl0.
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Amann3aTtop Bogopoaa AR

BenTUng.

Cooyn ana npureTaanedwa Mo,

Fanea.

AMneps e TEHYE CHAW CEHEOP.

BxogHan 1pybka.

Peaktap.

20 % arEyMYNATOPHAR AN OTR,
Irc.

10. MuAp0aa TEOR.

oD O AR e L R —

Fic. 9.4, Cxema YCTaHOBKH ANa kanucpoerd ne NG,

Puc. 9.4-1 OkHO UHCTPYKLIHMHU
«CIIEL. KAJIMBPOBKA»

Jlist IPOBEJICHUSA creluajJbHOn
KAIMOPOBKM  aHAIU3aTopa  HCIOJB3Ys
KaOpaTop HaxMuTe KiaBuiry «BBomy.
Ha nucninee anamuzaropa MossBUTCA OKHO,
**[JIABHOE MEHIO**, moka3zanHoe Ha
puc. 9.2-1. C nomMoupl  KIABUII
MepeMeIleHHs] Kypcopa BbIOEPUTE OMIUIO
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«Kanmubposka» u HaxmuTe «BBoay» (cMm. puc. 9.2.2). 3atem BoiOepuTe onuuio «Crerr.
kanuOpoBkay u Haxmutre «BBOJ/l». Ha nucnnee ananmuzatopa TOSIBUTCS OKHO
**CIIELL. KAJIMBPOBKA**, nokazannoe Ha puc. 9.4-1.
C nomouipi0 KJIaBUII TMEpEeMENIeHUs] Kypcopa BBEIWTE MacCy HABECKH IMHKAa U
Haxxmute kiasuinry «BBO/». Ha aucniiee ananu3aropa MossBUTCS OKHO COOOIICHUH,
aHasiorudyHoe puc. 9.2-4. B HikHel yacTH 3TOTO OKHA OyJEeT BBIBOJUTHCSA 3HAUCHUE
u3MepseMoi BenuuuHbl. [locie 3aBepienns peakiyy pacTBOPEHUS IUHKA OTKPYTHUTE
BEHTWIb 2 (cM. puc. 9.4) u «copochbTe» n30bITouHOE naBienue [II'C B ycTporicTBe
st kanuopoBke YK-01. loxautech koraa my3sipbku [II'C mpekparat BBIXOAWUTH
yepe3 ruapos3atBop. [locne crabunuzanuu nokazaHuil HaxxmuTe kiapuiry «BBO/».
Ha jnucmiiee ananuzatropa B TedeHME 3-5 CEK. BBICBETUTCS  COOOIICHUE
«KAJIMBPOBKA VYCIIEIIIHO 3ABEPIHIEHA». B TedyeHue 3TOro BpeMEHH
aHalI3aToOp TMPOMU3BENET pacyeT KoHIeHTpauuu Boaopona B III'C, wu3menur
napameTpbl KanuOpOBKU U MEpereT B pekuM u3Mepenusd. Ha nucnee ananuzaropa
OTKPOETCSI OKHO, aHAJIOTUYHOE OKHY, TOKa3aHHOMY Ha puc. 9.2-5.

NHTtennekryanbHble anropuTMel, peanus3oBanHblie B ABII-01 mo3Bomnsror Bam
IIPOBOJUTH CHELUUATbHYIO KaJUOPOBKY B JI000I BBIOpAHHOUN €IMHMIIE U3MEPEHMUS, A
3aTeM IpPU HU3MEPEHUSIX MEePEXOJUTh B JIIOOYI0 IpYryro eauHuny usmepenus. llpu
TOM He TpeOyeTcs elle pa3 MPOBOJAUTh KaTHOPOBKY. AHAIU3aToOp CaMOCTOSATEIBHO
ONPENEIUT HEOOXOIUMOCTh BHECEHHSI TEX UJIM MHBIX TEPMOKOMITEHCALUA, BHIITOJIHUT
BCE HEOOXOOMMBIE MEpPECUYEThl, CBSI3aHHBIE C M3MEHEHHEM Kak H3MEpSIeMOi
BEJIMYMHBIL, TAK U €UHULBI U3MEPEHUS.

[lepnoiMyHOCTh TPOBENEHUS KATUOPOBKH OIPEAENSIETCS TOYHOCTBIO, C
Kotopol Brl xoture mnpoBomuTe usMepenus. l[lpm 3TomM Bbl Takke AOIKHBI
YUHUTBIBATh, YTO YYyBCTBUTEIBHOCTh AC MOXET U3MEHATHCA BO BpeMeHU. brarogaps
BBIOOPY ONTHMAJBHBIX YCJIOBHI pa0OThl M BHYTpeHHHX mapameTrpoB AC oHH
00ecCreynBalT CTAOWIBHOCTh TIOKa3aHWW TIPH TIOCTOSHHOM 0OapOMETpHYECKOM
JABJICHUM M KOHIIEHTpAIlMU BOJOpojaa He Xyxke 3 -5 % B TeueHue 3-x HeIElb.
[Tosromy, ecim Bac ynoBieTrBopsieT 3Ta MOTPEIIHOCTh M3MEPEHUM, Bbl Moxere
MPOBOAUTH KAIMOPOBKY HE pexke 1 pa3a B 20 nueid. Eciu uzmepenus: npoBoasTCs B
00JacT MUKPO TPaMMOBBIX KOHLEHTPALUKA BOJOPOAA 3TOT MHTEPBAI MOXKET OBITH
yBenuueH 10 1 — 1.5 mecsiies.

10. HOPAAOK PABOTBI.

Bxirounte ananmzatop ¢ nomoibio nepekiouarens 10 "BKII" (ecm puc. 7.1).
[Tocne 3aBepiieHHs] mpolecca CaMOJUArHOCTUKHM aHAIU3aToOp MEPEXOJUT B PEXKUM
u3Mmepenuid. [IponsBenure HACTPOIKY M KaIMOPOBKY aHAIM3aTOpPa COMIACHO ILIIL. §, 9
HACTOSIILIETO0 PYKOBOACTBA. AHAJIN3aTOP TOTOB K padoTe.

Bam ananuzaTop SBISETCS YHUBEPCAIBbHBIM CPEICTBOM HU3MEpPEHHUA C
NOMOIIBIO KOTOPOro Bbl MokeTe pemars pazHOOOpa3Hble 33J1a4d aHAIUTUYECKOIO
KOHTpPOJISL BOJAOPOJia B Pa3HbIX 00JACTAX HAPOAHOro xo3sicTBa. BriOpanHoe Bamu
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UCIIOJHEHME aHaAIM3aTopa B HAWIy4YLEHd CTENEHU COOTBETCTBYET KOHKPETHOMY
Ha3HAYCHHUIO M O0JIACTU €ro NMpPUMEHEHMs, ONMCAHHBIM B ILI. 2, 3. [lng pemieHus
ApYyTUX  TOPUKIAIHBIX  33gad  Bbl  MoXeTe  ONOJHUTENBHO  MpUOOpecTH
COOTBETCTBYIOIIME aMIIEPOMETPUIECKIE CEHCOPbI M HEOOXOIMMBIE aKceccyaphl.
JIroOolt M3 BBIMTYCKAEMBIX CEHCOPOB (cM. 1. 3)
aBTOMAaTUYECKH CTBIKyeTCS C H3MepuTenbHbIM  ycTpoiictBom  ABII-01 1o
9yBCTBUTEIHHOCTU. B ciywae mpuoOperenuss Bamum HoBoro cencopa Bawm
HEoOX0oIUMO OyJleT TpOBECTH KalMOpPOBKY BCTPOCHHOIO B CEHCOP JlaTyMKa
Temrnepatypbl. MeToauka KanuOpOBKH JaT4WKa TEMIepaTypbl HaXOIUTCS B
ciny>keOHOM MeHro aHanuzaropa. [lludp moctyma k 3ToMl ommuu MeHIO OyAeT
COOOIIIEH MPHU MOKYIIKE HOBOTO CEHCOPA.

B sToMm paznene mpuBOIATCS CBEACHHS O MOPSAIKE pabOThI ¢ aHATH3ATOPOM
IpHU pEIIeHUH KOHKPETHBIX 3a7ad aHAIMTUYECKOTO KOHTPOIS BOAOPOJA M JAIOTCA
PEKOMEHAAIMHU U COBETHI IO IPUMEHEHNIO aHanu3atopa ABII-01.

10.1. Ompenenenne pH, u cH; B 1a60paTOPHBIX YCI0OBHUSX.

Jis onpenenenuss pH, u cH, B uakux ra3o00pasHbIX cpenax B J1aOOpAaTOPHBIX
ycloBUAX MOXHO wucnoab3oBatb ABII-01JI B kommiekre ¢ ACpH2-01 wu
n3MepurenbHor kamepoit UK. Jlnsg nposenenus namepenud pH, u cH, npu mansix
o0peMax WIM TNpPU MalbIX CKOPOCTSAX MOTOKA Tra30B U KUAKOCTEH HCHOJIB3YIOT
U3MEpUTENbHYI0 KaMepy mia mukpoananuza MKMA. Ilepen ycranoskoit ACpH,-01
B UKMA y0enuTech B HAIM4YUKU PE3MHOBOTO Koimnadka 4 (cMm. puc. 4.4) Ha ToplLeBoit
noBepxHocTu ceHcopa. YcranoBute AC B UK u 3adukcupyiite ero ¢ moMombo
raiiku 3. Ananmusupyemyto xxujakocte B UKMA nopator yepe3 BXOAHOM mTyLep S.
[Ipn amammze xuakocreir MKMA ycTaHaBIMBAIOT TOPU3OHTAIBHO TaK, YTOOBI
BBIXOJIHOW ITyLIep 6 ObLI pacnooxeH BBepXy. B atom cinyuae UK 3anonusercs 6e3
ny3bIpbKOB BO3ayxa. IIpu aHanm3e Tra3oB BBIXOJHYIO TPYOKYy COEIMHSIIOT C
THIPO3aTBOPOM UTOOBI M30€XaTh BO3MOXKHOrO momagaHus Bo3ayxa B MK dyepes
BBIXOJHOW TTytiep. JJis mojaun aHaIu3upyeMon mpoObl TOMyCKAETCsl UCTIOIb30BaTh
NEPUCTATBTUYECKUA HACOC WM MHHHMKOMIIPECCOP, KOTOPHIE MOKHO YCTaHOBUTH B
BBIXOJIHOW Maructpanu. Cieayer MOMHHUTh, YTO PAacXo] ra3a WIM JKUIKOCTH 4Yepes
HNKMA nomxeHn coctaBisaTh He 6onee 20 mia/mMuH. B mpotuBHOM cityuee B K Oyner
CO3/1aBaThCsl JaBJICHWE 3aMETHO oOTJiMyaromeecs OT arMocdepHoro. Kamubposky
ACpH, moxno npoBoauth no II'C wiu yncromy Bojmopoay (cMm. m. 9) He mocraBas
AC u3z UKMA.

10.2. Onpeaesienne BOAOPOAA B Ta30BbIX CMeCHX.

Jns pemienus stod 3amaun ucnosib3yroT ABII-01I" u u3MmepuTenbHyr0 Kamepy
UKIIT.

JInst KOHTpOJISl cofiepKaHus BOJOpPOAa B BO3AYyXE MPOU3BOJHBIX IMOMEUIEHUHN
ACpH; ycranasnuator B UKIII', npeaBapuTenbHO OTKPYTUB C HEE BXOAHOM IITYLIEP
(cm. puc. 3.10). Jlna npenynpexacHUss aBapUMHBIX CUTyalldid MPEBBIIICHUS
JNOIYCTUMOTO YPOBHS BOJOPOJA CIEAYET BOCIOJIB30BATHCS PEATM3OBAHHBIMU B
ABII-01 BO3MOYHOCTAMM BKJIIOYEHHs aBAPUWHOW CUTHAIM3ALMHA U MO3UIIMOHHOTO
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perynupoBanust (cM. M. 8.3) (BO3MOXHO HOJKIIOUEHHE CHPEHBI YEpe3 «CYyXOu»
KOHTAKT).

Ecnu aHanmu3upyemplii ra3 HaxOIWUTCA IO/ IIOBBIIICHHBIM JaBICHUEM
(oTHOCHUTENBHO aTMOC(epHOro), To ero npomnyckaroT yepe3 UKIII', npensaputenbHO
ycTaHoBUB pacxon 1-10 y/yac ¢ TOMOLIBI0O BEHTWJISI TOHKOW pEryJMpOBKH Ha
BxonHOM Maructpanu. [lpu manbix pacxomax Beixognyto Tpyoky UKIID crnenyer
COEJIMHUTD C TUAPO3aTBOPOM.

Jlis oOecrieyeHusi U3MEpPEHUN BOJOpPOJA B PA3PsHKEHHBIX Ta30BBIX CMECAX
aHAJIM3aTOP MOXKET ObITh YKOMIUIEKTOBAH YCTPOMCTBOM MOJTOTOBKH ra30BOM MPOOBI
VIII'TI-01. C mnomounipl0 3TOro yCTPOMCTBA OCYUIECTBIISIETCS BCAChIBAHUE W
OXJIQXKIEHUE aHAJTU3UPYEMOTO rasza c MOCHEAYOLUM OTZEJICHUEM
CKOHJICHCUPOBAHHOW BJIarM W HarHeTaHueM B wu3MeputenbHyto kamepy ACpH,.
[TpunmunuansHas cxema YIII'TI-01 nokazana Ha puc. 10.2.

CuCTERA TIEIOTEN . npols
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PI/IC. 10.2 IMpunnunuansHas cxema YIIT'TI-01.

10.3 AHaauTH4YecKMid KOHTPOJIb KOHIEHTPAMM BOJAOPOAa B MOTOKeE
JKUAKOCTEN, HAapUMep B XMMHKO-TEXHOJOTMYECKUX ITPOIECCaX MOJATOTOBKU BOJBI
Ha TOILI, 'POC, ADC.

PacTtBopeHHBIN B BOAE BOJOPOJ BCJIEICTBUE €0 YHUKAJIbHOM MPUPOIBI MOXKET
pacTBOPATHCS B MeETa/laX CO37aBasi BBICOKOE JaBJICHHE B HX KPUCTAUTMYECKOM
pelleTke, TPUBOJSIIIEE K HX pa3pylieHuio (BOJOPOJHOE pacxpynuuBaHue). B
aTOMHOM HHEPreTUKE AaHAJUTHUYECKHH KOHTPOJb PACTBOPEHHOrO BOAOPOJA
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HEOOXOoauM Kak Juisi obecrnedyeHust Oe3omacHoi paborel ADC, Tak W s
OPEeJOTBpAICHUsS pa3pylleHHs] (BCJIEICTBUE BOJOPOAHOIO  pPaCXpyHUHUBAHUS)
TEIUIOTEXHUYECKOTO0 000PYJ0BaHMSI U TPYOOIIPOBOJIOB.

JlJis  aHATMTUYECKOTO KOHTPOJIE PACTBOPEHHOTO BOJOPOJAa B HaWydllel
CTENEeHU TMOAXOAUT ucnoiaHeHue ananuzaropa ABII-01T. Ananuzatopbl AOTKHBI
YCTaHABJIMBATHCS MO MECTY WM Ha mmmre. s 3Toro HeoOXoaMMO Ha JIMHUU BXOAa
aHaNM3UpyeMoM TpoObl  YCTAaHOBUTH  DETYJSTOpP  JaBlieHUs  (Jpoccenb) H
XOJIOAUIIbHUK. Perynarop naBieHust 10KEH 00ecleurnBaTh PeryjIupoBaHue pacxoaa
aHanu3upyemoi npoosl yepe3 usmepurenbuyto kamepy (MKIDK) B auanazone ot 2
10 50 n/dac. XONOOUIBHUK JIOJDKEH OOecrneurBaTh OXJIaXKJICHUE aHAIU3UPYEMOM
po6el 10 Temmeparypbl 0 — 50 °C. C 1enp0 yMEHbIIEHHs BpEMEHU TPAHCIIOPTHOI'O
3anas3ipiBaHus M 3PQPeKToB “‘mojcoca BO3AyXa® PEKOMEHAYETCS aHaJlu3aTop
yCTaHaBIMBaTh B HEMOCPEICTBEHHOM OnM30cTH OT MpoO0OTOOpHOW Touku. Jlid
NOJIBOJIa aHAIM3UpyeMoll mpoObl K wu3MeputenbHo kamepe AC pomyckaercs
UCIIOJIb30BaTh TPYOKM M3 HEpKaBerouled cranu w/wim rudkyro Tpyoky u3 IIBX ¢
BHYTPEHHUM JHAMETPOM HE MeHee 4 MM U TOJIMHON CTEHKM HEe MeHee | MM.
Hcnonb3zoBanue TpyOOK M3 CHIMKOHOBOM pe3uHbl He pomyckaercsa. Cius
aHANMM3UpPyeMOM MpoObl JOKEH ObITh CBOOOAHBIM. [lIi 3TOro jgomyckaercs
UCIIOJIb30BaTh TPYOKM C BHYTPEHHUM JAuameTpoM He MeHee 4 wmMm. llepen
U3MEpPUTEIBHOM KaMepoll pEeKOMEHAYyeM YCTAaHOBUTh (PUIBTP TOHKON OYMCTKH,
KOTOpBIM Bbl MOXkeTe 3aKka3aTh JONOJIHUTEIBHO.

Jlis obecnieyeHus] BBICOKOTOYHBIX M3MEPEHUN KOHILIEHTpalUUid BOJIOpOAa B
MUKpPOTPaMMOBOM 00JIaCTH, MBI PEKOMEHAYEM TILIATEIbHO MPOBOAUTH KaTUOPOBKY
HYJIEBOM TOUKH (cM. 11.9.).

[Ipu noaxmouenun wusmeputenbHoi kamepsl (MKIDK) k mpoGoorbGopHoit
TOYKE HMCIOJIb3YHUTE CTAHIAPTHBIE MEPEXOAHUKU, KOTOpble Bl MOXeTe 3aka3zaTh mpu
NOKYIKE aHaiau3aTtopa WiIM 1o e-mail

IIpu ycranoBke ACpH,-03 unu ACpH,-04 B usmeputenbHy0 KaMepy yOeauTech B
HAJIMYMKA TEePMETU3UPYIOLIEr0 PEe3WHOBOro Koibla (cM. puc. 3.9, 3.10). s
oOecrieyeHus: He3aBUCUMOCTH MOKa3aHUI OT CKOPOCTH MOTOKAa YCTAHOBUTE B TPyOKe
npo0ooTOOpHUKA pacxod BoAbl paBHbIM 2-50 n/yac. TpyOky, COEAMHEHHYIO C
BBIXO/IHBIM IITYIIEPOM U3MEPUTEIBHON KaMepPhl MOJI0KUTE B CTUBHOM JTOTOK.

10.4. AHaauTHYEeCKUH KOHTPOJb BOJ0OPOJA B "KUIKOCTAX HA IIyOHHe.

JIns peumieHuss 3TOM 3aJauyd B HAWJIy4dllIed CTENEHU IMOAXOAUT HCIOJIHEHUE
ananuzaropa ABII-O1II, B KOMIUIEKT KOTOPOTO BXOJHUT CEHCOpP MHOTPY>KHOTO THIA
ACpH,-05. 3TOT ceHcop yCcTaHaBIMBAETCS B TEPMETUYHBIN KOPITYC U3 HEPKABEIOLIEH
CTaJIM ¥ UMEEeT HaJIe)KHYIO0 3aJeNKy Kabens (cM. 1.11.3, 4).

Jliis oOecrieueHusi COXpaHHOCTU CEHCOpa MPHU €ro IKCIUTyaTallud B 00bEKTaX C
WHTEHCUBHBIM TEPEMEIIMBAHUEM PEKOMEHYEM CEHCOp M €ro Kabellb 3aKpernuTh Ha
mranre. Jna ymoobctBa MonTaxka u akcmryatanuu  ABII-01I1 Bwer  moxerte
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npuoOpect ycraHoBouHyto apmatypy (YAP-01). IlpunuunuaneHas cxema
ycraHoBkM ACpH,-05 ¢ momoibto Takoil apmarypel npuBeaeHa Ha puc. 10.4. C
nomoiplo 31oil  apmarypsl ACpH, MoXeT ycTaHaBIMBAaTbCS B METAHTEHKH,
IUCTEPHBI U EMKOCTH (HapUMEp B EMKOCTHU C PAIMOAKTUBHBIMU OTXOJIaMU).

LR B A R
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Puc. 10.4 Cxema ycranoBku ACpH; ¢ noOMOIIBIO CHCTEMBI ITOTPYKEHHUS.

10.5. AHaguTHYeCKHIl KOHTPOJbL BOJAOPOAAa B cOCyAax H TpPyOompoBoaax
padoTaoIMX MO/ JaBJIEHUEM.

Jns pemeHns 3TOM 3aJaud B HAWIy4YlIE€d CTENEHH MOAXOAWUT HCIOJHEHUE
ananuzaropa ABII-01A, B xkommekr kotoporo BxoauT ceHcop ACpH,-06,
CHAOXKCHHBIA KOMIIEHCATOPOM BHEIIHEro JaBJICHHUS. DTOT THUIl CEHCOPOB MOXET
yCTaHaBIMBAThCA B TPYyOONpoOBOABl W OailmacHble JHHUM 4Yepe3 CTaHAapTHHIC
¢nanmpl.  Cencoppt  ACpH, BbeIMyckaroTcs B HECKOJIBKUX — MCIOJIHEHUSIX
OTJIMYAIONTUXCSI TA0APUTHBIMU U TPUCOSANMHUTEIBHBIMU pa3mepamu (cM. puc. 3.8).
Cencopsl ACpH, BBIIEPKHBAIOT CTEPUIM3ALMIO OCTPhIM mapoM mpu 143 °C, uro
MO3BOJISIET UX MCIOJB30BaTh B (pepMeHTEepax M OMOpeakTopax Kak OTEYECTBEHHOTO,
Tak W 3apyOexxHoro mnpousBoiacTB. Ilepen crepwnmsanueit ¢epmeHTepa cC
yctaHoBiieHHbIM B HeM ACpH,-06, He00X0IMMO OTCOEAMHUTH Kabelb OT CEHCOopa, U
Ha €0 pa3beM HAKPYTHUTh 3alTUTHYIO 3arTyiKy. [Ipu 3ToMm HE00X0IMMO yOeTUuThCS B
HaJIMYUH U LEJIOCTHOCTU FEPMETU3UPYIOLIEN NPOKIAAKU B 3alIUTHOM 3ariywke. [Ipu
CTEpUJIN3AIMK CEHCopa B OMOpEaKTOpe 0JIeBaTh 3alIUTHYIO 3ariyIlKy He TpeOyeTcs.
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npu

Ananuzatopsl ABII-01A B kommiekte ¢ ACpH,—06 MoryT HallTU NpUMEHEHUE

AHAIIMTUYCCKOM  KOHTPOJIC PpPAaCTBOPCHHOTO BOAOpOda B I-om KOHTYPC

OXJIAKACHUA ANCPHBIX PCAKTOPOB.

11. TexHuveckoe 00CJy;KMBAHHE AaHAJIN3ATOPA.

11.1 DnexTpoHHBIN OJIOK aHAIU3aTOpa KpailHE PEAKO HYXKIAETCs B 00CIIY)KMBAaHUU U

11.1.

peMoHTe Oyiaroapsi BBICOKOMY KaueCTBY IPOM3BOJACTBA aHAJIU3aTOPOB,
UCIIOJIb30BAHUIO HAJEKHBIX KOMIUIEKTYIOIIHUX, MPOYHOCTH, T€PMETUYHOCTU U
BBICOKOW CTENEHW MPOMBINUICHHON 3amuThl Kopmyca aHanuzatopa (IP-65).
Kaxxnplil ananu3atop B KOMIUIEKTE C JATYUKOM MOJABEPraeTcsl UCIBbITAHUAM Ha
HaJeXKHOCTh B TeueHue 1 mecsua. [lepen ornpaskoit [lorpeburento kaxabii
aHAIM3aTOp MPOXOJIUT MPEANPOJAXKHYI TMOATOTOBKY U TECTUPOBAHUE
paboTOCIIOCOOHOCTH €ro OCHOBHBIX OJOKOB. B mepuoanueckoil 3ameHe
HY’KJIA€TCsl TOJIbKO Oarapeiika, yCTaHOBJIEHHAs B HUOKHEM OTCEKE aHaJIU3aTopa.
3ameHa OaTapeiku OCYIIECTBISETCA TMPU TEXHUYECKOM OOCIyKUBAHUU
aHajM3aTopa Mepesa MPEACTABICHHEM €ro Uil €XEroJAHOW NepUOoIuYecKOn
noBepku B opransl  OCCTAH/IAPTa PO.

AMIIEpOMETPUYECKHE CEHCOphl OJlarojaps OpPUTMHAJIBHBIM TEXHUYECKHM
PELICHHSIM, UCIOJIb30BAaHUIO OJAaropoJIHbIX METAJJIOB U BBICOKOMY Kay€CTBY
IPOU3BOJACTBA HMMEIOT HEOrpaHUYEHHBIH CPOK ciykObl. B TO e Bpems
CEHCOpbl HYXKJAIOTCSI B MPOBEJECHUU MEKPErJIAMEHTHOIO OOCITYKMBaHHUS,
BeinosHsiemoro [lotpeburenem B mporecce skcmiyarauud. K atum paboram
OTHOCATCA 3aME€Ha MeMOpaHHOrO KOJIMayka W TeJMEBOr0  pacTBOpa
anektponuta (cMm. 1m.m. 3, 4). IlepuoaMYHOCTH 3aMEHBI JJIEKTPOJIUTA U
MEMOpPaHHOTO KOJITIauKa 3aBUCUT OT YCJIOBUHM AKCIUTyaTallMM aHalu3aTopa U
JOJKHA IPOBOJUTHCS HE peke | pasza B rof, a Takke B CIAEAYIOIINX CIIydasiX:
Hapymiena nenoctHocTh MeMOpaHbl. BHEIIHUM NpHU3HAKOM 3TOrO CIy’KaT
BUJIMMBbIE KaIleJIbKU JIEKTPOJINTA HAa TOPIIOBOM MOBEPXHOCTU CEHCOPA, a TAKXKe
3HAYUTENIbHOE YMEHBIIEHNUE YPOBHS 3JIEKTPOJIUTA B KOPITYCE CEHCOPA;
MeMOpaHa BBITSHYJIaChb U HE JIOCTATOYHO CHJIBHO HATSTHMBAETCS TOPLOBOM
YacThlO CTEKJISSHHOM Tuiib3bl (cM. puc. 4.2). IlpusnakoM ciiaboro HaTsKeHHS
MEMOpaHbl SIBISETCS 3HAYUTENBHOE CHUXKEHUE OBICTPOJCHCTBUSA M BBICOKOE
3HAYEHHUE OCTATOYHOTO TOKa CEHCOpa;

[loka3aHus aHanM3aTopa MpU U3MEPEHUSIX WA KaTHOpPOBKE HECTAOWIBHBI W
UMEIOT OOJBIION Apeid.
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Eciu B ceHcope BO3HMKIA Kakas-TO HEMOJIaJKa TMPEXKIE BCEro IMPOBEPHTE
[EJOCTHOCTh Kaleds W CTeKJISHHOM TWib3bl. Haluuyue TpemmuH M CKOJIOB Ha
cTexisiHHOM ruib3e AC cBuleTenbCTBYeT O HecoOmoaeHun I[lorpeburenem mep
npenocTopokHocter (cM. 1. 6). Heakkypatnoe obpamnienue ¢ AC u HecoOoieHne
Mep MPETOCTOPOKHOCTEH MOXKET MPUBECTU K ero notepe. [Ipu BhISICHEHUH TPUYHUH
OTKa30B MOTYT OKa3aThCsl MOJIE3HBIMH TecThl paboTocnocodHoctn AC. DTH TECThI
MOXKHO Takke IMpPOBOJUTH MpPU 3aMEHE MEMOpPAHHOIO KOJayka U pacTBOpa
ANEKTPOJIUTA.

Tect Nel. [IpoBepka CONpOTUBICHUS N3OSN MEXKAY KaTOAOM U aHOJOM.

1. CoumuTe MeMmOpaHHBIA Kodmadok (cM. puc. 3.7, 3.8) u mpomoiite
ANEKTPOAHBIM aHcaMOlb B AUCTWUIMPOBaHHOW Bojge. C MOMOIIBIO
buIbTpOBaTLHON OyMaru yJajauTe Kalid BOAbl U THIATEIHHO MPOCYIIUTE
TOPLIOBYIO YaCTh CTEKJISTHHOM T'UJIb3bI.

2. B riaBHOM MEHIO BOWJUTE B OMIIMIO JUATHOCTUKA ceHcopa. (cM. 1. 8.4).

3. Ecmu Tok cencopa (IceHc) umeer Oau3Koe K HYJIO 3HaueHHe (cM. puc. 8.4-
20) u comocrtaBUM ¢ BenuuuHOM ocraroyHoro Toka (I oct), TO
CONMPOTHUBJICHUE M3OJSLUU HAXOJUTCA B IMpeaenax Hopmbl. Eciu Tok
CEHCOpa 3HAYUTENBHO OTJIMYAIOTCA OT HYJIsl, HONpoOyiTe 0oJiee TIATENbHO
BBIMOJIHUTH 1. | HacTtosimiero tecta. BpICOkOe 3HAU€eHHME TOKa CEHCopa
CBUJICTENICTBYET O HAPYIICHUU COMPOTHUBICHUS U30JSIIIUU. K BO3MOKHBIM
NPUYMHAM CJIEIYeT OTHECTH HapyILIEHUE LIEIOCTHOCTU KaOels, TPEUIMHBI
WIM CKOJIbI B CTEKJIIHHOM THJIb3€, a TAKXe IONaJaHue BJIArM B pPa3beM
ceHcopa. B mocimegHem — ciywyae — cieniyeT — IOPOMBITH  pa3beM
JUCTWILIMPOBAHHOW BOJOW, a 3aT€éM TIIATENBHO MPOCYIIUTh B TEUYECHHE
CYTOK IIpH Temieparype 6imskoit k 40-60 °C.

Tect Ne2. IIpoBepka naTyuka TeMIepaTypbl. ITOT TECT BBIMOIHSIETCS MOCTE

BbITIOJIHEHUA TecTa Nel.

1. B oknHe «/luarHoctka ceHcopa» HaOJOJalTe 3a MOKa3aHUSAMM KaHala
u3Mmepenus temneparypsl (T). BosbMuTe ceHCOp 3a MIacTMaccoByIO JeTallb
M BBIOXHUTE Ha CTEKISIHHYIO TUJIB3Y CEHCOpa, HampaBisisi CTPYIO
aJIbBEOJIIPHOTO BO3JyXa Ha TOPILIOBYIO YacTh CTEKJISIHHOW THib3bl. Ecin
TeMIeparypa OKpy)Karomero Bosayxa Hmwke 35 °C, To TOKasaHus
temreparypsl (T) OyayT yBeTuduBaThCS.

2. Tlo wMepe wucnapeHusi BJIard CO CTEKJISIHHOM TWJIB3bl IOKa3aHUs
TEeMIIepaTypbl OyAYT YMEHBIIATHCS CTPEMACH, K TMPEKHUM 3HAUYCHUSIM.
Takoe moBeneHHE CeHCOpa CBUAETENBCTBYET 00 OTCYTCTBHHM OOpPHIBOB B
kabene u pazpbeMe ceHcopa. Eciii moka3zaHus Temmneparypbl HE MEHSIOTCA,
TO TMO-BUJIUMOMY, K KaOeJIl0 CEeHCOpa TMPUKIAIbIBAINCH HEIOMYCTHMO
BBICOKME MEXaHHYECKHE yCUIHS (CM. 1M.6), 4TO MOTJIO MPUBECTH K OOPHIBY.
B sTOM ciydae CBSDKUTECH C CEPBUCHBIM LIEHTPOM
. PeMOHT Takoro ceHcopa BO3MOKEH TOJBKO B cllydae 0OpbIBa
kalens y pazbema. [Ipu HeTonmycTUMO BBICOKMX MEXaHMYECKHX Harpyskax
Ha Ka0enb MOXXET TaKXke NPOU30UTH OOpHIB MPOBOAOB Kadess JaTyuka
TeMiiepaTypbl. B 3ToM ciyyae TecT mpoBeIeT aHaJIM3aTOpP M BBHICBETUT Ha
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JAUCIIIICC HAIIIMCh ((I[&T‘II/IK HC TIIOAKJIIOYCH. B »stom ClIydac TaKiKe
CBSKUTCCh C CCPBUCHBIM LICHTPOM

11.2. M3mepurenbHas kaMmepa.

[Ipu npoBeieHUH aHATM30B B MOTOKE KUIKOCTEN coliepKaliux OOJIbIIOE KOJTUYECTBO
B3BCIICHHBIX YAaCTUI[ Ha BHYTPEHHEW MOBEPXHOCTH HU3MEPUTEIBLHON KaMephl
MOSABJIAKOTCSA OTJIOKEHUS, YXYAIAKIIAE €€ MNPOo3padyHoCcTb. B 3ToM ciydae Bawm
ClIelyeT €€ NPOYUCTUTh C TOMOIIBIO MapjeBOr0 TaMIIOHA 3aKPEIICHHOIO Ha
nepeBsHHOM manouke. st 3pPEeKTUBHOCTH OYMCTKA MOXHO MCIOJIb30BaTh JIOOBIE
MOIOLIUE CPEJICTBA, HAIPUMEP CTUPAIbHBIA MOPOLIOK. Vcnonb30BaTh Oprannyeckue
pacTBOpUTENU (AMXJIOpPITaH, XJIOpodopMm, COUPT U JIp.) HE pekomeHayercs. llpu
MPOBEJICHUU YWUCTKH HU3MEPUTEIBHON KaMmepbl KeJaTeIbHO TaKKe MPOMBITh
oOpatHbIii kiamad (cM. puc.4.5, 4.6). st UCKITIOUEHHUST BO3MOXKHOCTH JIaJIbHEUIIIETO
3aCOpPEHUs] U3MEPUTENbHOW KaMepbl LEIecoO00pa3HO YCTAaHOBUTh (UIBTP TOHKOM
OUYHCTKH.

12. Bo3MoOKHbIe HENMOJIAAKH CTIOCO0bI UX YCTPAHEHHUS.

Bremnue BeposTHbIE TPUYNHBL CrniocoObl ycTpaHeHus
IIPOSIBIICHUSI
1 Ilocne moakiroue- 1. He BriroueHn 1. Haxkxmute Ha HIDKHAN
HUS BUIKH K CETH nepekiouarens 10 (cm. MpaBbIid TEPMOBBO/I (CM.
220/36B ananuzarop | puc. 7.1) puc. 7.1)
HE BKJII0YAETCs 2. Beruen u3 ctpos 2.3aMEHUTH
IPEeIOXPaHUTEIh MIPEAOXPAHUTEIID.
2. Ha nucnnee 1. Cencop He noaxmoueH K | 1. OTKpBITh BHYyTPEHHUN
aHanIM3aTopa aHaJIM3aTOPy OTCEK aHaJIM3aTopa U
3aropaercs HOJIKJIFOYUTh CEHCOP
coobmenue «Her 2. OOpbIB Kabens 2. CBSIKUTECH C CEPBUCHBIM
CEHCOopa» LEHTPOM I10 BOIIPOCY
PEMOHTA W 3aMEHbI
ceHcopa
3. [loka3anus He 1. BeIicox pactBop 1. Jonute pactBOp
YYBCTBUTEIbHBI K ANEKTPOJIUTA ANEKTPOJIUTA U 3aMEHUTh
U3MEHEHHIO MEMOpaHHBINA KOJIAYOK.
KOHIIEHTPAIUU 2. O0OpbIB Kabenst 2. CBsI3aThCs C CEPBUCHBIM
BOAOPO/A. HEHTPOM (PUPMBI 110
BOIIPOCY PEMOHTA WM
3aMEHBbI CEHCOoPA.
4. Ilpu kanubpoBKe 1. Bricox pactBop | 1. 3amMeHUTH pacTBOp
10 BO3AYXY CEHCOP ANEKTPOJIUTA. ANEKTPOIUTA.
uMeeT O0JIbIION 2. Hapyweno comnportusne- 2. [Iponssectn BHEIIHUN
OCTATOYHBIN TOK HUE U30JISIUUU B CEHCOPE [OCMOTP CEHCOpa U
WM B pazbeMe ceHcopa  BwIMoaHUTh Tect Nel. ITpu
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3. BrITsHynace

OTpULIATENBHOM pe3yibTaTe
CBS3aThCSl C CEPBUCHBIM
LEHTPOM (PUPMBI TIO
BOIIPOCY PEMOHTA WM
BaMEHbI CEHCOPA.

3. 3aMeHUTh MEMOpaHHBIN

ra3onpoHuIaeMas KOJIIAa4OK
MeMOpaHa
5. Iloka3zanus 1. Hapymiena 11e1ocTHOCTh | 3aMEHUTh MEMOpaHHBIN
ceHcopa MeMOpaHbl KOJIMAYOK.
HECTaOWIIbHBI BO 2. Britanynace memOpana | OOGecnieunTs TpeOOBaHUS
BpPEMEHU NIPH u3-3a MPEBBILLICHUS | [10 TEMIIEPATYPE U PACXOLY

NOCTOSSHHOU
KOHLIEHTpAaLIUKU
BOJIOpPOJIA.

Temrepatypel U (WIH)

pacxojia BOJIbl

BOJIbI Yepes
U3MEPUTEIBHYIO KaMepy.
3aMEeHUTh MEMOpPAaHHBIN
KOJINAa4yoK

6. [locne BxItOYEHUS
aHaJIM3aTOpa BBIXO]]
Ha pabouuii pexum
npesbimaet 20

Pazpsaunace Gatapeiika

3aMEHUTH TATBYUKOBYIO
Oarapero.

MUHYT
7. NHepimoOHHOCTD BoiTsinynace memOpana u3- | OGecnieuuTs TpeOoBaHUs
ceHcopa 3a MIPEBBIIICHUS | 10 TEMIIEPATYPE U PACXOTY
CYILIECTBEHHO TeMmneparypel U (WIH) | BOJABI Yepes

YBEIUYUIIACH pacxojia BOJibl U3MEPUTEIbHYIO KaMepy.

3aMeHUTh MEMOpPaHHbIN
KOJIMAa4yoK
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IIpuioxkenue 1.

IIpouenypa BHeceHusi KOppeKuuy ook «Kuakocrb-raz»

1. JIns Toro 4To0bl aHAIM3aTOP BHOCUIJI KOPPEKIIMIO HA OIINUOKY OKHJIKOCTb-Ta3y,
CBOMCTBEHHYI0 Bamiemy ceHcopy, HEOOXOAMMO BBINOJHUTH CIEAYIOIINE
JNEUCTBUS:

3.1. Haxwmure knaBuinry «Boa» u Boiiaute B ['maBHOe MeHIo (cMm. puc. 8.2-1).

3.2.  Bsibepute onuuto «KanubpoBka» u HaxXMUTE KiaBuiry «BBoay»

3.3.  Haxwmwure xnaBumy «BHU3» u, yaepkuBas €€ B HaXaTOM COCTOSHMH,
Haxxmute «BBoa». Ha aucrnee aHanmm3zaTopa BBICBETUTCS CIyKEOHOE MEHIO,
nokaszanHoe Ha puc. [11-1

B oTkpmiBImieMcsT OKHE BbIOEpUTE

ommuio «Ommbka XK-I'» u Haxmure

«BBom». Ha pgucrmiee aHanmuzarTopa

BBICBETUTCSI OKHO, ITOKa3aHHOE Ha pUC.
I11-2

Puc. I11-1. CinyxeGHOE MEHIO.
3.4. C nomolbio KJIaBUII NEPEMENIEHUSI Kypcopa BBEIUTE PaCU€THOE 3HAUCHUE

koapunmenta « Kuakocts-razy. [lociae BBoga B 9HEPrOHE3aBUCUMYIO MTAMSITh
3Ha4YeHUs KodduinerTa
«KuakocTe-ras» aHaan3aTop
aBTOMAaTUYECKHU OYyJIeT BHOCUTh
KOPPEKLIUIO MPY MPOBEICHUH
W3MEPEHUM B )KUAKOCTAX. [Ipu
U3MEPEHUSX B ra3ax KOPPEKIUS
BHOCHUTBCS HE OyJeT

Puc. I11-2. OxHO BBOAa OIHOKH « KMIKOCTB-Ta3y.

IIpounenypa BHeceHUsI KOPPEKIIUN HA 3aBUCHMOCTH CHTHAJIA CEHCOPA OT
CKOPOCTH MOTOKA AHAJTU3UPYEMOM KMIKOCTH.

Cucremarnyeckas ommnoOka <«OKUAKOCTH — Ta3» Takke TNpOosBIAETCS B
3aBUCUMOCTH CHUTHaJla CEHCOpa OT CKOPOCTHM IOTOoKa. B Tex ciywasx, Korjaa
U3MEpPEHHs] TPOBOJAT TPHU TMOCTOSHHOW CKOPOCTH TIOTOKA, 3Ty TOTPEIIHOCTh
M3MEPEHUS MOKHO UCKIIOUUTh. J[J1s1 3TOro cHavyasia HeoOX0UMO BBIMOJIHUTH TL.I. 1,
2 meroauku II1 P3. 3atem HeoOXoauMoO coOpaTh YCTAaHOBKY, 00€CTIECUHBAIOIIYIO
TpeOyeMyI0 CKOPOCTh MPOTOKA AUCTUILIMPOBAHHOW BOAbI, HackieHHo# [1I'C, yepes
n3MmepurenbHyto kamepy AC. Takas ycTaHOBKa, HallpUMEpP, MOXKET OBbITh cOOpaHa C
UCIIOJIb30BAaHUEM MEPUCTAIBTUYECKOTO HACOCAa C€ PEryJMpyeMbIM  PacXxOJOM.
VYcTaHoBUTE pacxo] JIUCTUUIMPOBAHHOM BOJBI Yepe3 H3MEPUTEIBHYIO KaMepy
OJIM3KUI K peaibHOMY PacxXoAy aHAIM3UPYEMOU KUAKOCTH Ipu ee aHanuse. [locie
JOCTHKECHHSI YCTOWYMBBIX MOKA3aHUM MPOU3BEAUTE UX OTCYET. 3aT€M BBIIOJHUTE .
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3 meroauku, onucanHoil B II1 P3D. Ilocne BBoAa B SHEProHE3aBUCUMYIO NaMSITh
3HadyeHus1 kodddunmenta <«KuaKoCTb-ra3», aHalu3aTOp aBTOMATHYECKH OyaeT
BHOCUTH KOPPEKIUIO MPU MPOBEACHUN U3MEPEHUN B KUIKOCTAX. [Ipu n3MepeHusax B
razax KOppekIiusi BHOCUTHCS He Oy/IeT.





