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Buumamenvno npouumaiime oannoe pyxoeoocmeo.
Ono cooeporrcum 8ar)xcHyr ungopmayuio 00 ycmpoiicmee
aHanu3amopa, e2o 0COOEHHOCMAX U MemoOUKax nPoeedenHus
u3MepeHuil npu peuieHuu KOHKPemHulx 3a0au
AHATUMUYECKO20 KOHMPOIA 8000P00a.

[annoe pykosoocmeo nomoscem Bam npasunvno
YCMAaHoeums aHaIU3AmMop U ObICmpo 66ecmu e2o 8
IKCHIYAmayuio, cooa100aa npu IMomM Heodxooumole
mpebosanusn e2o 6€30nacH020 UCNOIb306AHUA.

Buumamenvnoe usyuenue uncmpyxyuu nozeonum Bam ¢
NOJIHOW Mepe UCNOJIb306aNb UPOKUE 803MONCHOCIMU
ananuzamopa, odecneyus npu INOM 6blCOKYIO
Ippexmuenocmo e2o npumenenusn. O6vém ceedenuii u
ULIIOCMPAYUIL, NPUBEOCHHLIL 6 0AHHOM PYK080OCmeée,
obecneuusaem npasuIbHYIO IKCHIIYAMAYUIO AHATIUIAMOPA U
ecex e2o y308.

! Coxpansniime dannoe PYKOGOOCHMEO 0113 0A/1bHEeUuUx
CHPABOK, MAK KAK 8 HeM COOePHCamca UHCMPYKYuu,
HeoOXx00uMmble 0111 NPABUNLHOI IKCHIYAMAYUU AHANU3AMOpPA,
NPOBEOCHUA MEHCPESTIAMEHMHO20 0OCAYHCUBAHUA U
nEpUOOUYECKOIl NOBEPKU AHAIU3AMOPA.

BHUMAHME! TIpu mocraBke aHaau3aropa B 3WMHEe. BpeMs  roja
aMIIEPOMETPUICCKHI CEHCOP HE 3aTOTHICTCS] PACTBOPOM AJICKTPOJIHTA.
Bar ceHcop mipu oTIpaBKe He ObUT 3aII0JMHEH PACTBOPOM AJICKTPOJIHTA.

BHUMAHME! IIpenoxpanureiib yCTAaHOBJIEH B TOJIOKEHUE, COOTBETCTBYIOIIEE
Hanpsokenuto cetu 220 B ¢ gacroroit 50 I'u. Ilepen moakiarouyeHueM aHajauzaTopa K
CETH TIEPEMEHHOI0 TOKa ¢ HampsbkeHneMm 36 B u gacroroit 50 I'm, Bam HeoOxoammo
MEePECYCTAaHOBUTh MPEAOXPAHUTENb, B COOTBETCTBUU C MAPKHPOBKOW B HIKHEM
oTceke aHanu3aropa (cMm. puc. 7.1).

OmauuumensHule ocovennocmu ananuzamopos ABII-01
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Y HuBepcanbHOCTD aHAJIN3aTOPOB u IIAPOKHHA ACCOPTUMEHT
amriepomeTpudeckux ceHcopoB (AC) MO3BOJAIOT pemaTh JHOObIE 3ajadu
AQHAJIMTUIECKOTO KOHTPOJISI BOJOPO/Ia B TFOO0H OTpaciy HApOJAHOTO X03sCTBA

AMHepOMeTqueCKI/Ie CEHCOpPBI (AC) o0namalT  yJIy4IIEHHBIMU
METPOJIOTHYECKUMU u AKCIUTYaTallMOHHBIMU XapaKTepUCTUKAMU,
HEOTPAHUYEHHBIM CPOKOM CIIy’OBbl, BBICOKOM HAJIeKHOCTHIO, MPOCTOTOM B
obciyxuBanuu u  padore. Ilapamerpst kaxgoro wucnoiaHeHus AC
ONTUMHU3UPOBAHBI  JIJISi PELICHUSI  KOHKPETHBIX 3aJlad  aHAIMTHYECKOTO
KOHTPOJISI BOJOPO/Ia, & UX KOHCTPYKIMH pa3paOdO0TaHbI ¢ YUYETOM CHEIU(PUKH
MPOBEJCHUS U3MEPEHUM B Pa3IMYHBIX 00JIACTSIX.

HOTOQYHKIIMOHAJIbHBIE BO3MOYKHOCTH aHAJIM3aTOPa MO3BOJISIOT MPOBOAUTH
U3MEPEHUS NaplUaIbHOTO JABICHUS U KOHIIEHTPAlMU BOAOPOAA B KUIKOCTAX
U Ta3ax B J1000i BHIOpAHHON OMEpaTOpPOM €IUHUIIEC U3MEpPEHUs. AHAIU3ATOP
TaK>Ke MO3BOJISIET IPOBOAUTH UBMEPEHUS TEMIIEPATYPHI.

narogapst opuruHanbHOCTH AC  obecneumBaeTcs:  ““Hepa3pylIAIONIUi
KOHTPOJIb” aHAIU3UPYEMOU MPOObI, MUPOKUN AHANa30H, BHICOKAs TOYHOCTh U
JIOCTOBEPHOCTh HM3MEPEHUM, BBICOKAs CEJIEKTUBHOCTh, HKCIPECCHOCTh M
CTaOWJIBHOCTh TOKa3aHWM, a Takke WX HE3aBUCHUMOCTb OT CKOPOCTH MOTOKa
aQHAJTM3UPYEMON JKUJIKOCTH M HAJIMYMS B HEW MEIIAIoUX KOMIIOHEHTOB U
B3BEIIICHHBIX YACTHII.

Ananuzamoput eooopooa ABII-01 ob6ecneuusaom:
BTOMATHUYECKYIO KaTMOPOBKY HYJIEBOM TOUKHU MO aTMOC(EepHOMY BO3IAYXY;
BTOMAaTHYECKYIO KATMOPOBKY KPYTH3HBI 110 TTIOBEPOYHOM ra30BOM CMECH;

MEeUKaTMOPOBKY O Tra30BOM CMeECH, MOJTy4aeMOM C TOMOIIBIO YCTPONCTIBA
utst kanuopoBku YK-01;

D .
03MOKHOCTb BBIOOpA YAOOHOM Jis OTIepaTopa €IMHUIBI U3MEPEHUS;

~

o
OpPEKITHI0 0APOMETPHUICCKOTO JIABICHUS;

BTOMATUYECKYH) CHUTHAJIM3ALMI0 [IPEBBIICHUS IIOPOrOBBIX YPOBHEH C
BO3MOXHOCTBHIO aBTOMATHYECKOTO PETYJUPOBAHUS C TOMOIIBI0 «CYXHX)»
KOHTaKTOB;

VCTAaHIIMOHHYIO MEpeladyy CUTHAJIOB C MIOMOLIBIO TOKOBOTO BbIxoAa, RS-232
wi RS-485

VMCKPETHYIO 3aUCh PE3YJIbTATOB M3MEPEHUN B SHEPrOHE3aBUCUMYIO NaAMSTh
C BO3MOKHOCTBIO 0TOOpaykeHus Ha rpaduueckom nucruiee u nepegady B [1K.

amMoJIMarHocTuka. ~ nooHbIN nHTepdeic. | IpocToi U y100HBI MOHTAXK.

OACBCTKaA l"pa(i)I/I‘ICCKOI"O JUCILUICSA WU KJIaBUATYPbI o0OecreynuBaeT y,Z[O6CTBO
pa6OT]i>I B 3aTCMHCHHBIX YCJIOBUSAX.

/A OCOJIOTHYIO TEPMETUYHOCTh KOpITyca 00ecrneynBaeT Kiace 3amuThl [P-65.

COJEP/KAHMUE (PykoBoaCTBO MO 3KCILTyaTAIHHN).

PacnakoBka ananm3aropa 6
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Puc. 1. Buemnuit Bun aHanuzatopa Bojgopoja ABIT-01

AHaJIA3aTOPBL U AMIIEPOMETPUUECKHE CEHCOPBI BOAOPOJA MPOUUIN UCTIBITAHUS
Ha yTBepxaeHus thna cpeactB usmepenunid B [Tl BHUNU®TPU. JlokymeHntauus u
pesynbrarsl ucnbiTannii ABII nepenanel B [OCCTAHUAAPT P® niis BHeceHus B
I'ocpeectp CH. CeugerensctBo 0 [ocynmapcTtBeHHoO# kanuOpoBke Barmiero
aHaju3aTopa npuiaraercs K PO




1. PacnakoBka aHaiu3aTopa.

[Ipu momyuyeHum anHanmuzaropa, yOeauTech YTO YyMaKkOBKA HE BCKpBITA M HE
MoBpexaeHa. ECiu BHEIIHUN OCMOTP YHAKOBKHM MO3BOJISIET MPEAIIOIOXKUTE O €€
BO3MOYKHOM BCKPBITUH WJIM TOBPEXKIACHUN AHAIIN3aTOpa IPU TPAHCIIOPTUPOBKE,
HE3aMEJINTEIbHO BBI3OBUTE IIPEJACTABUTEIN TPAHCIIOPTHOW KOMIIAHUUA WU
BCKPOMTE YIIAKOBKY B €T0 IPUCYTCTBHM.

AHaIM3aTOp BOJOPOJAA TMOCTABISIETCS B MNPOYHOM KoHTehHepe u3 JIBII
YCUWJICHHOM JEepeBSHHBIMH Opyckamu. KOHTEilHep BBIIOJHEH W3 JKOJOTUYECKU
YUCTBIX MATEPUAIOB. PEKOMEHIYyEM COXpaHUTh KOHTEMHEp IS TOCICAYIOMIEH
OTNPaBKU MpUOOpa MPEANPUATUIO U3TOTOBUTENIO Wi peruoHanbHo [ICM most
MIPOBEICHUSI IEPUOANYUECKON MOBEPKU U/ UM TEXHUYECKOTO OO0CITYKUBAHMUS.

[TonoxuTe yMakoOBKY C aHAJIM3aTOPOM  Ha paboOyuil CTOJI M pacmakyuTe
(pacrionoxeHue KOMIIOHEHTOB B KOHTEHHEPE MOKa3aHo Ha pucyHke 1.1).

HpOBCpBTC KOMIUICKTHOCTb aHaJIu3aTopa COIJIaCHO OIIMCH BJIO’KCHHOW B
YIIAKOBKY. HpI/I 06H3py>I(GHI/II/I HCCOOTBCTCTBUA  CBSIKUTCChL CO  CBOUM
ITOCTAaBIINKOM.

B xoMIIJIEKT 1TOCTaBKU aHaJIN3aTopa BXOJAT:

M H3mepurenapbHOE YCTPOMCTBO aHAIN3AaTOpa C CETEBBIM KabeimeM
M Amnepomerpuueckuii cencop (cM. puc. 3.2, puc.3.3, puc. 3.6)

M KomruiekT 3amacHbIX YacTeld W NMPHUHAJICKHOCTEH K aMIIepOMETPUICCKOMY
CEHCOpPY, B KOTOPbI BXOJSIT:

s> DIIaKOH € ANEKTPOIUTOM
» MemOpaHHbIe KoMmadky (3 1IT. )



>» Konblio pe3anHoBoe (Ha MEMOPAHHOM KOJITIAYKe)
N3mepurenshas kamepa (B kommuiekte ¢ ABIT-01T, ABIT-011")
Nurepdeiicuprii kabenb

KoMmmiekT MOHTa)XHBIX METelIb JJI1 KPCIUICHUA aHAJIn3aTopa

HE A A

PYKOBO,Z[CTBO 110 SKCILTyaTalunumn

JIOTIOTHUTENBHO MOTYT OBITh 3aKa3aHbl CIEIYIOLIEE U3IEIHS:
YerporictBo it kannOpoku YK-01

>

YerpoiictBo moaroroBku razosoi nmpoosr YIII'TI-01 (k ABII-01T)
N3meputenbHas kamepa s Mukpoanainza MKMA

@UIbTp TOHKOM OYUCTKHU Fa30B U KUJIKOCTEH.

N

3.5”nucKeTa ¢ mporpaMMHBIM OOecrieueHrneM s repeaadu gaHHbix B 11K,

W3BnexuTe n3 KoHTEtHEpa HHTEP(DEHCHBIN Kabesb, IIacCTMAaCcCOBYIO KOPOOKY ¢
Habopom 3UII, nuckery 3.5” U KOMIUIEKT KPEMEKHBIX JeTaleld. 3aTeM aKKypaTHO
U3BJICKUTE  aAMIIEPOMETPUUECKUH  CEHCOp M HM3MEPUTENIbHOE . YCTPOMCTBO.
Pacrionoxute nx Ha paboyem cTore.

Ipumeuanune. AC NoAKIIOYEH K U3BMEPUTETLHOMY YCTPOKUCTBY aHAIM3aTOPA.

2. ObaacTu npuMeHeHus1 aHaan3aTopoB ABII u 06o3HaueHue BApHAHTOB UX

HUCHOJTHEHUS.

Anamuzatopsl  ABII-01 MpEeIHAa3HAYEHBl© i1 ONEpPAaTUBHOIO U
IIPOU3BOJICTBEHHOTO KOHTPOJISI KOHLIEHTPAIMU BOJOPO/IA B JKUJIKOCTSIX U ras3ax.

Ananuzatopsl ABIT-01 npenHasHaueHbsl [Ji8 aBTOMATUYECKOTO KOHTPOJIS
PacTBOPEHHOI'0 BOJOPOJA B XHMMHKO-TEXHOJOTMUYECKUX Ipoleccax IMOArOTOBKU
BOJIbI HA MPEANPUATHUSAX TEMIOBOM U ATOMHOM SHEPTETUKH.

Anamuzatopsl ABII-01 mpegna3HaueHbl 111 NPOU3BOIACTBEHHOIO KOHTPOJIS
COJIEpKaHMsI MOJIEKYJISIPHOTO BOJIOPOJA B 1-OM KOHTYpE OXJAXIACHUSA SACPHBIX
PEaKTOPOB HA 0OBEKTAX ATOMHOMN YHEPTETUKHU.

Ananuzatopsl ABII-01 mpenHazHadyeHbl 1Jig onpeaenaeHus “yredek’ BOJ0poAa
B 3JIEKTPOJIM3HBIX, B CUCTEMAX OXJIAXK]ICHUS T€HEPATOPOB, B EMKOCTAX C )KHJIKUMU
AIEpHBIMM  OTXOJaMM, a TakkKe s MOHUTOPHMHra COCTaBa BO31yXa
IPOMBIIUICHHON ~ 30HBI € 1ENbl0 00ecreyeHus: M0KapoB3phIBOOE30MACHBIX
YCIIOBUU MIPOU3BOJICTBA.

B xumnueckoi u HedTenepepadaThiBaONIe TPOMBILUIEHHOCTH aHAIU3aTOPbI
ABII-01 npennazHayeHbl [Js1 NPOU3BOJCTBEHHOTO KOHTPOJIS BOAOpPOJA B
XUMUKO-TEXHOJIOTUYECKUX MPOLECcCaX CUHTE3a OPraHUYeCKUX M HEOPraHUYECKHUX
COCIMHEHMM, KpEeKUHIa He(TH, MPOU3BOJACTBA aMMHaKa, MOJIUAITWIEHA U T...
Anammsaropsl ABII-01 HaxomsT npuMeHEHHME B Hay4YHO-HCCIENOBATENbCKUX
YUPEKACHUSX aTOMHOM MPOMBIIIIEHHOCTH, a TaKke B aBTOMOOWJIBHOU
IPOMBIIUIEHHOCTH  TPHU  CO3[JaHUU  DKOJOIMYECKM YHUCTBIX  BOJOPOAHBIX
JIBUTATEIICH.

VYHuuepcanbHocTh  aHanu3atopoB  ABII-01, nmocturaerca  Omaromaps
HCIIOJIB30BaHUIO MIKUPOKOro accoptumenta ceHcopoB (AC). [ns oOo3zHaueHus




UCIIOJTHEHHUS aHaJIu3aTopa TMociie 3anmucu Tuna aHanm3aropa «ABID» nudpamu
«01» yka3pIBaeTCsl €ro MpPOMBIIIJICHHOE UCTIOTHEHUE, Iuppamu «02» yKka3bpIBaeTCs
MOPTAaTUBHOE HCMOJHEHHE, a OykBamMu «Ax», «T», «I'», «JI», «II» ykaspiBaeTcs
(ycrmoBHO) 00J1aCTh €r0 MPUMEHEHHMS WM Ha3HAUYCHUE:

e «A»- ATOMHas dHepreTruka
«T»- TemnoBasi sHEpreTUKa;
«I'»- I'azoananuzarop;

[ ]
[ ]
o «JI»- JIaGopaTopHbIii;
[ ]

«II»- Iorpyxuoit AC a5t u3BMEpEeHHil B EMKOCTSIX, METAHTEHKAX U T.II.

BapraHTBI MCIIOJIHEHMSI aHAIM3aTOPOB OTIMYAIOTCS aMIIEPOMETPUYECKUM
CEHCOPOM U NPUHAJICKHOCTAMH, BXOISIIMNMHI B KOMIUIEKT €r0 MOCTABKH.
Ha puc. 2.1 — 2.5 noka3zaHsl pa3anyHble BAPUAHTHI UCIIOJTHEHUN aHAIU3AaTOPOB

ABII-O1.

AHAREEATON
EOIOMCEA

HCCICAOBATCIIbCKUX

Puc. 2.1. Buemnuii Buj ananuzaropa ABIT-01J1.

Puc. 2.2. Buemnuit Bug ananuzaropa ABII-01T.

ABII-01JI B xoMmIuiekTe ¢
ACpH,-01 npennasHaueH s
U3MEPEHUN  KOHLICHTPAIUH,

napraIbHOTO JaBJIECHUS
BOJOPOJA M TEMIEpPATyphl B
HKUIKOCTAX u razax.
[Ipumensercs B
71a00paTOPHBIX YCIIOBUSAX

Pa3IMYHBIX [POMBIIUICHHBIX
NPEANPUATAA W HAYYHO-

Anamuzatop ABII-01T" (cm.
puc. 2.2) B KOMIUIEKTE €
ACpH,—02  npenna3zHayeH
TUIS U3MEPEHUN
KOHLIEHTpalMu BOJOpoAa B
razoo0pa3HbIX cpenax. B tex

ClIyy4asix, Korja
aHAJIM3UPYEMBIN ras
HaXOJMTCS o

pa3psUKEHUEM U BBICOKHMX
TEMIEpPATypax, aHaInu3aTop

MOJKET KOMIUIEKTOBAThCS YCTPOMCTBOM MOJArOTOBKM razoBod mpoosr YIIITI-01.

ABII-01T" npumensieTcst 111 onpeaesieHus “yTeduek’ BOJIOPO/ia B JIEKTPOJIU3HBIX,
B CHUCTEMax OXJQXIEHUS TE€HEpaTOpPOB, B EMKOCTSIX C JKUJIKUMHU SACPHBIMU
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OTXOJaMH, a TaKXe JJIi MOHMTOPMHIA COCTaBa BO3/yXa MPOMBIIIJIEHHON 30HBI C
1eNbI0 00ecTeueHus MoKapoB3pbIBOOE30TIACHBIX YCIIOBUN MTPOU3BOCTBA.

B xumuueckoil u HedTenepepabaThIBaONIC MPOMBIIUICHHOCTA aHAJIU3aTOP
ABII-O1T" npumensiercst i IIPOU3BOJACTBEHHOIO KOHTPOJISI  KOHILEHTpalUU
BOJIOPOJIa B XMMHKO-TEXHOJIOTHUYECKUX TIpolleccaX CHUHTE3a OpraHWYeCKuX |
HEOPraHUYECKUX COCJAUHEHUM, KpEKUHra He(pTH, NPOU3BOJICTBA = aMMHaKa,
MOJIUATUJIEHA U T.I.

Anamuzatop ABII-01T (cMm. puc.
2.3) B kommiekte ¢ ACpH,—03
(wm ACpH,—04) u mpoTtouHoi
u3MepurenbHoi kamepoit MKIDK
npelHa3HaueH Uil  U3MEepeHui

KOHIIEHTpaLIUHU BOJOpOJa "
TEMITEpPATyphl B IIOTOKE

ANAMEIATOR ! o
BT A v, )KUJIKOCTEHM, B TOM 4YHCIEC B
' MHKpPOrpaMMOBOM JiMara3oHe

KOHIleHTpauui. lIpumensercsa npu
AHAJIUTUYECKOM KOHTpOJIE u
yIIpaBJIECHUN npoleccaMu
BOJOXUMMOATOTOBKM B aTOMHOW H
TEIIOBOM  sHepretuke: - TOII,
I'POC, ADC, TtemnmoceTd M KoTelbHble. [IpumeHseTcss B XUMHUYECKOM, U
HedTenepepadaThIBAIOLIEH « TPOMBIIUIEHHOCTH, @ TakXke B JPYyrHX o00JacTsIxX
HapOJHOTO X035 MCTBA.

Puc. 2.3. Buemmnuii Bug ananuzaropa ABIT-01T

Anammzatrop ABII-O1IT B
KOMILJIEKTE c ACpH,—-05
MOTPYKHOTO THIIA TpEJHAa3HAYEH
U1l U3MEPEHH  KOHIIEHTpauuu
BOJIOPOJa B Ta3zax M >KHIKOCTIX
HETIOCPCACTBCHHO B TOUYKax i _ AHAJMZATOR @
otoopa mpod6. ACpH,-05 moxer
YCTaHaBIIUBaTbCA B E€MKOCTHU
3all0JIHCHHbBIE aHaJIM3HpPyEeMON
Cpellol, HAmpUMEp IUCTEPHBI C
He(pTenpoayKTaMu, METaHTCHKHU,
KOJIO/IIBI, IAXThI U T.]I.

Puc. 2.4. Buewnnit Bug ananuzaropa ABIT-0111
ABII-O1IT npumensiercs g ompeaesneHus  “‘yredek’  BOAOpOJa B
AJIEKTPOJIM3HBIX, B CHUCTEMaX OXJIAKJICHUS T'€HEpPaTOPOB, B €MKOCTAX C YKUJIKUMHU
SIIEPHBIMUA OTXOJIAMH, a TaK)Ke Il MOHUTOPUHTA COCTaBa BO3/yXa MPOMBIIIJICHHON
30HBI C IEIBI0 00ECIeUeHUsI TT0KaPOB3PHIBOOE30MACHBIX YCIOBUM MPOU3BOACTBRA.
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Anammzatop ABII-01A B kommiekre ¢ ACpH,—06 npeanasnauen s
U3MEpPEHUN KOHIEHTpaIlMd BOJOPOJa B JKMJIKMX W Ta3000pa3HBIX cpenax Mpu
BBICOKHUX JIABJICHUSIX, B TOM YHCJIE B 1-OM KOHTYpE OXJIAXKACHUS SACPHBIX PEaKTOPOB.
Cencopel ACpH,—06 cHaOG»eHbl KOMIIEHCATOPOM THUJIPOCTATUYECKOTO JIABJICHUS U
BBITIOJIHEHBI B KOpITyce U3 Heprkaperolie cranu. Konctpykius cencopoB ACpH,—06
BBIJICPKUBAET HEOTPAHMUYCHHOE KOJUYECTBO IHMKIIOB CTEPWIM3AIMI OCTPBHIM MapoM
npu T=143 °C wu paBnenun 3 aru.
AHanuzaTopbl ABII-01A MOT'YT
UCIIOJIb30BaThCSI B  OMOTEXHOJOTHUHU.
Koncrpykiuu cencopo  ACpH,—06

MOTYT yCTaHaBIIUBATHCS B
dbepMeHTepbI u OMOpeaKTOpPhI
OTEYECTBEHHOTO 1 UMITOPTHOT'O

npou3BoAcTB. AHanu3aropsl ABIT-01A
TaK)Xe MOTYT MIPUMEHSATHCS B

XUMHUYECKOU 5
He(dTenepepadaTbIBalOIE  MPOMBIIII-
JIEHHOCTH, Korja HEO0OXO0IUMO

MMPOBOJAWUTL HU3MCPCHHA KOHLCHTpALMU
BOAOPO/Ja IMPH BBICOKHUX AABJICHHAX.

Puc. 2.5 Buemnuii Buj ananuzaropa ABIT-01A

3. IloaroroBka Kk padoTe ¥ NPOBEPKa padoTOCNOCOOHOCTH AHAJIN3ATOPA.

Bunmanue! TIlocne TpaHcHOPTMpOBaHHS B  YCIOBUSX OTPHMIATENBHBIX ~ TEMIIEPATYP
aQHAJIM3aTOPhl B TPAHCTIOPTHOM Tape JOJKHBI OBITH BBIIEPKaHBI TIPU HOPMATbHBIX YCIOBUAX HE
meHee 4 wuacoB. IIpu oTnpaBke aHanM3aTOopa MO MOYTE B 3MMHEE  BpeMs roja
aMIIEPOMETPUUYECKHE CEHCOPhl HE 3alOJIHAIOTCS 'PACTBOPOM JJIEKTPOJIUTA, O YEM JIeNIaeTcs
COOTBETCTBYIOIIAsl 3amuCh Ha CTP. 2 HACTOSAMIETO pPyKoBoJCTBAa. B 3ToM ciyuae Bawm
HEOOXOMMO BBIMTOTHUTH ONepanuu 1. 3.3

Ecau Bami ceHcop 3amojiHeH PacTBOPOM JJIEKTPOJIUTA, TO BbINOJHATH
onepamnuu mo J0JMBKE 3JEKTPOJUTA WA 3aMCHE MeMﬁpaHHOI‘O KOJIITAYKAa HE

Tpedyercs.

3.1. Eciu TpaHCHOPTHPOBAHUE aHAIM3aTOpPa OCYILECTBISJIOCh B 3MMHEE

BpeMsi roja (CM. CTp. 2), BBINOJHUTE omeparuu M. 3.3. HaCTOSAIIEro
pykoBoactea. Ecmm Bam AC 3amojHeH pacTBOpoOM
ANEKTPOJUTa (CM. 3alUCh HAa CTp. 2), TO MEPEXOJIUTE K
BBINOJIHEHUIO T1. 3.3.6.

P

3.2. BHETIHUI BUJT aMIIEPOMETPUYECKUX CEHCOPOB.
Awmnepomerpuueckuii  ceHcopsl  (AC)  BBIYCKalOTCS B
HECKOJIBKUX HUCIHONMHeHusX (cM. m. 4.2). Buemnuit Bug AC
- noKasaH Ha puc. 3.1
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Cencop ACpH,-01 — nocTaBiisieTcsi B KOMITIIEKTE C I ABII-01JI
Cencop ACpH,-02 - nocTaBiisieTcss B KOMIUIEKTE C i ABII-01T
Cencopbl ACpH,-03 51 ACpH,-04  — IIOCTAaBJISIFOTCS B
xomruiekte ¢ ABIT-01T.

Puc. 3.1. BHemnuii Bu1 aMnepoMeTpUIeCKuX
cencopoB ACpH,-01, ACpH,-02, ACpH,-03
u ACpH,-04

Puc. 3.2. BHewmnuii Buja ceHcopa B
U3MEPUTEITBHON KaMmepe.

OTU CEHCOpPHl UMEIOT OJMHAKOBbIE ra0apUTHBIE U MPUCOEIUHUTEIbHBIE pa3Mepbl U
OTIIMYAIOTCS  BHYTPEHHUMH . napamerpamu. [lapamerpsl  Kaxaoro ceHcopa
ONTUMH3UPOBaHbBI I Kaxa0il oonactu npumeHenus: ABII-01 u BeiOpaHbl ¢ yueToM
O0COOEHHOCTEW pelIeHnss KOHKPETHBIX 3a/lad aHAJIUTHYECKOTO0 KOHTPOJS BOJOPOAA.
Cencopst ACpH,-01 B 0CHOBHOM HCHOJIB3YIOTCS JIJIs1 UCCIIEIOBAHUN B TAOOPATOPHBIX
YCIIOBHUSIX.

Cencopet ACpH,-02, ACpH,-03 u ACpH,-04 mnocraBisioTess ¢ HU3MEPUTEILHOU
kamepoit (MK). Jlns Ttoro uroOwl moctaTh ceHcop u3 MK HeoOxoammo cHauana
OTKPYTUTb HAKUIHYIO TaliKy, a 3aT€M OCTOPOKHO JOCTaTh CEHCOP.

Cencop ACpH,-05 mnocraBnsieTcsi B KOMIUIEKTE C aHAJIU3aTOPOM
ABII-01I1.

Cencop ACpH,-05 ycraHoBlIeH B TE€pPMETHYHOW dA4YCiKEe U3
HEPKaBEIOIIEH CTadu U pacCuMTaH Ha MPOBEACHHE M3MEPEHHUM Ha
rnyouHax go 20 M, Hampumep, B  €MKOCTSX, KOJOJIAX,
METaHTCHKaX.

Crannaprtaas aiavrna kadenst ACpH,-05 cocrapisieT 6 M.

[Ipu HEOOXOAMMOCTH IPOBEICHUS U3MEPEHHI Ha riyOnHax Oosee 6
M, JJTMHY Ka0elsst HE0OXO0UMO YTOUHUTD MPH 3aKa3e.

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

Jlist TOoro 4toObl AOCTaTh CEHCOP M3 INEPMETHUYHON SUYEHKM HEOoOXOIMMO CHauaia
OTKPYTUTb HWXKHHUHK Kopryc (cM. puc. 3.4).
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3aTeM, BO3BMUTECH JIEBOU PYKOW 3a BEpXHUU
KOpITYC, a MPaBOil 32 CEHCOP W OCTOPOKHO
‘ JIOCTaHbTE CEHCOP U3 BEPXHETO KOpITyca.

.

Puc. 3.4. Buewmnuii Bujg ceHcopa Puc. 3.5. Bueumuii s ACpH,-05
Oe3 HIKHETO KOpITyCa., 0e3 repMeTHYHON STYEHKH.

T = IIpumeuanne. ACpH,-05 ymnortHsercs B
BEPXHEM KOpIyc€ 10 YIUIOTHUTEIbHOMY
konbiry. [loaTomy, st Toro uto6sr goctath AC U3 BEpXHETo KOpIyca HE0OXOIIMO
MIPUWIOKUTh HEOOJIBIIOE YCUIIUE AJIA NMPEoaoaeHus cui TpeHus. CtapaiTech yCUIUe
NpUKIAAeIBaTh BAOAL ocu AC He mpuKkacasch K MemOpaHe, 3aKperuieHHOW Ha
TOPIIEBOM MOBEPXHOCTH MEMOpPAHHOTO KOJMauka. Eclu CeHCOp «Ipuinm» B MECTE
VIUIOTHEHHUS, MONPOOYHTE MPOBEPHYTh €ro 'BOKPYI OCH II0 YAaCOBOM CTpEJIKe
OTHOCHUTEIIBHO BEPXHETO Kopiyca. B mampHeNeM cma3blBalTe MECTA YILUIOTHEHUS
CEHCOpa Ba3eJIMHOM WIM BaKyyMHOU CMAa3KOM.

Awmnepometpuueckue ceHcopbl ACpH,-06 BbIycKaloTCsl B HECKOJIBKUX
UCTIOJTHEHMSIX (cM. Tabnuity Ha puc. 3.8). BHemHwWil BHI aMmepoMETPHYECKUX
CEHCOPOB ITOKa3aH Ha puc. 3.6.

Cencopst ACpH,-06- mocTaBisitoTcs B
KomIuiekTe ¢ ananuzatopom ABII-01A.
OHU BBIIOTHEHBI B KOpIIycax U3
HEp)KaBEIOIEH CTaIM M CHAaOKEHBI
KOMITICHCATOPOM  THJIPOCTATHYECKOTO
naBlieHHWsl. brmaromaps 3ToMy OHH
MOT'YT HCIIOJIb30BaThCS IPU BBICOKHX
JTaBJICHUSIX, B TOM d4HCIe B l-oM
KOHTYpE OXJIAXKICHHUS SIEPHBIX
PEaKTOpOB. Cencopsbl MMEIOT
YHUBEPCAIBHBIC THUIIOpPa3MEpPbl I UX

YCTAaHOBKM B ()epMEHTEPHl U
OMOPEAKTOPBl  OTEYECTBEHHOTO U
3apyOexHoro npouspoacts. ACpH,-
06 wmoryt ycTaHaBIUBaThCA B TPYOONpPOBOABI M E€MKOCTH palOTamoIiue TMoJ
nasiaeHueM. CeHCOpbl  BBIAEPKUMBAIOT HEOTPAHUYEHHOE KOJUYECTBO  ILIMKJIOB
CTEepHIM3aIK OCTPBIM mapom nipu T=143 °C u P=3 arn.

Puc. 3.6. Buemnuii Buja aMmrnepoMeTpu4ecKux
cencopoB ACpH,-06
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3.3. 3amMeHa MeMOpaHHOTO KOJIMayKa W/ WM 3aJiiBKa pacTBOPa JIEKTPOJIUTA.

Eciu TpeOyercss 3anuTh pacTBOp 3JEKTpojuTa (CM. CTp. 2) WIM 3aMEHUTh
MEMOpaHHBINA KOJIMAYOK, CHayaa J0CTaHbTe CEHCOP M3 U3MEPUTEIHLHON KaMephbl WU
TEPMETHUYHOM STYEHKH, a 3aTEM BBINOJHUTE onepainuu .. 3.3.1-3.3.5.

3.3.1. OTkpyTHUTE raifiky ceHcopa U aKKypaTHO JIOCTAHbTE JICKTPOIHBINA aHCaAMOJIb U3
MeMOpaHHOro Komnavka (cM. puc. 3.7).

Puc. 3.7. Buemnuii Bug ACpH, 6e3
MEMOpaHHOT'O KOJIAYKa.

BHUMAHMUWE He nmpukacaiitech K 3JIEKTPOAHOU
CUCTEME W CTEKISIHHOM TWib3e pyKamu. Jlake HE3HAuyuTeIbHOE 3arpsg3HEHUE BHYTPEHHHUX
2JIEMEHTOB CEHCOpPa OTPULIATENILHO CKa3bIBAETCS HA €ro paboTe.

Ipumeuyanue. Eciu 31eKTpoHbINH aHCaMOJIb NPHIUI K KOJIAYKY, TO IO BUAUMOMY B HEM BBICOX
pacTBOp 3JAEKTpoaUTa. B 3TOM Cityuae 3aneiire ¢ moMompio mopuna 1 — 2 Ml AUCTHIUITMPOBAHHON
BOJBI B 3a30p MEXIy KOJIIAYKOM U JJIEKTPOAHBIM aHcamOmeM. Yepe3 2-3 daca
3aKpUCTAJUIM30BABIINECS COJIM PACTBOPATCS U BbI 63 ycnimid JocTaneTe SIeKTPOTHBIN aHCaMOITb.

3.3.2. [Ipomoiite 37eKTPOIHbIN aHCaMOJIb B AUCTUIIIIUPOBAHHOM BOJIE, OCTOPOKHO
yAQJIUTE OCTATKU Biard (PUIbTPOBAJIILHOM OyMarol M MOJIOKHUTE €ro Ha caln(eTky.
[IpomoiiTe KOJIMa4oK MUCTUUIMPOBAHHOW BOJIOW U CTPAXHUTE OCTABIIYIOCS B HEM
BJIArY.

Jlns 3aMeHbl MeMOpaHHOTO. Kojmnauka 2 B crepuiuzyemom cencope ACpH,-06
(cM. puc.3.8) cHauana OTKPYTUTE HUKHUU Kopiiyc 1, a 3aTeM CHUMHUTE MeMOpaHHbIN
koJamnayok 2 (cm. puc. 3.8). [IpomoiiTe 37eKTpoaHbIN aHCaMOJIb JUCTUIUTMPOBAHHOMN
BOJIOW, OCTOPOKHO YAQJIUTE OCTAaTKU BJard (UIbTPOBAIILHOM OyMaroil U moJIOKHUTE
ero Ha canderky. IIpomoiiTe KoJMavyok AUCTUUNIMPOBAHHOW BOJON U CTPSIXHUTE
OCTABIIIYIOCSI B HEM BJIary.

IIpumeuanue. B BepxHeld YacT MEMOpPaHHOTO KOJIMAYKA YCTAHOBJICHO TI'e€PMETHU3HPYIOIICe
KOJIBLIO,  TIO3TOMY HEOOXOJUMO MPWIOXKHUTH HEOOJbIIOe YCUIIME BIOJIb OCH CeHCopa s
NPEOAOCHHs] CUI TpeHHs. Eciu KOoNmadyok «IpWIHIM» B. MECTe YIUIOTHEHHS, TO MNOMpoOyiiTe
MIPOBEPHYTH €r0 BOKPYT OCH.




F@W\ McnonHerus ACpH.-06
10 O603HaueHne 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 |250 3.3.3. C nomompto (urakoHa —
KaIleJIbHUIIBI 3aJIEUTE B CTapbId
VIIA HOBBIN MEeMOpaHHbIN
KoJmadyok 1 mi pacTBOpa
/Ej 1 - ik kopnyc SIEKTPOJINTA, HE JonuBas 1-2
4
D f 2 - KOMNa4YoK MeMbpaHHbIN MM JO TIIEPBOIO 6ypTHKa Ha
5 3 - KOMBLIO YNNOTHUTENbHOE kosmayke (cM. puc. 3.7 u 3.8).
4 - KONnbLUO YNNOTHUTENBHOE
1
‘ IIpumeuyanue. Ilpu 3aJIMBKE
8 3 - pacTeop anexTponuTa 5JIEKTPOIMTa  Ha.  IOBEPXHOCTH
\ 4 - katon MeMOpaHbl HIIM - CTEHKaX KOIIauKa
6 . BO3MOXXHO 00pa3oBaHUE ITy3BIPHKOB
7 7 - [ATYMK TeMnepatypbl
9 Bo3ayxa. Jlms WX ymajgeHHs Clerka
8 - KOJibLO ynﬂOTHMTeanoe nJiockoe HOCquI/ITe 10 KO_]'[HaLIKy C60Ky u
9 - crexnstmias B4 OCTaBbTE €ro B  BEPTHKAIBHOM
M0JIO)KEHNHU Ha 5 MuHyT. OcTaBiuecs
10 - kabeno My3bIPbKHA BO3JyXa BCIUIBIBYT Ha
11 - BTynKa MOBEPXHOCTh. IlocMoTpuTe elie pas

HET JIM B pacTBOPE IIIEKTPOJIUTA
ITy3bIPbKOB BO3TyXa.

12 - cuctema membpaH

13 - aHon

| 3 14 - ApeHaXHbI KaHasn
\ 15 - KoprycC ceHcopa

Puc. 3.8. Buemnuit Bug ACpH,-06

3.3.4. Coopky cencopoB ACpH,-01 — ACpH,-05 npoBoaute ciaeayronmm oopa3om:

1. CaBuHBTE PpE3MHOBOE KOJIBIO Ha OOKOBOW MOBEPXHOCTH MEMOpPAHHOLO
KoJImayka Ha 1-2 MM BHM3 ¢ JPEHAX)HOTO OTBepCcTUs (eM. puc. 3.7 u 4.2).

2. Bo3bMuTE 31EKTPOJHBIN aHCaMOJIb U MEJJIEHHO BCTaBHTE €ro B MEMOpaHHBIN
KOJIIAQ4OK B BEPTHKAJIBHOM TMOJIOKEHUU. WM30BITOK pacTBOpa 3IIEKTPOIUTA
JIOJDKEH BBICTYNUTH Yepe3 ApeHakHoe oTBepctue 14 (cMm. puc.4.2).

3. 3akpytutre raiiky B MeMOpaHHBIA KOJMA4yoK J0 ymnopa. TopiioBas YacTb
ANEKTPOJHOrO aHcaMOJIsl JOJDKHA HATSHYTh MEMOpaHy Ha KOJIIauKe B BUIE
30HTHKA.

4. Ynanute ocTaTku Biarn ¢ OOKOBOM IOBEPXHOCTH ~KOJIAYKa W CIABHUHBTE
PE3UHOBOE KOJIBIIO HA APEHAKHOE OTBEPCTHUE.

5. YcraHoBUTE CEHCOp B HM3MEPHUTENBbHYIO Kamepy (cM. puc. 3.9) u 3akpyTuTe
HaKUAHYIO raiiky 10 ynopa (cm. puc. 3.10 u puc. 3.2)
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[Ipu YCTAHOBKE ACpH,-05 B 1]
i TEPMETUYHYIO AYECUKY CHayazia
OCTOPOkHO BCTaBbTE CEHCOpP B BEPXHHUIA
- Koprnyc sueiku (cMm. puc. 3.4), a 3arem : _§:
e 3aKpYTUTE HWJKHUM KOpIyC 10 yIlopa - % "
(cm. puc. 3.3).
g
Puc. 3.9. Ycranoska ACpH; B Puic. 3.10. dukcamus ACpH, B

U3MEPUTEIBHYIO KaMepy.

WU3MEPUTEINBHOM KaMepe.

Hpumeuanue. Ilepen coopkoit ACpH,-05 pekomenayercsi cMa3aTh Ba3eIMHOM MM BaKyyMHOU
CMa3KOM repMETH3NPYIOIUE KOJIbIIA, PACHOJOXKEHHBIE B BEPXHEM KOPIIyCE.

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

I.

2.

Yb6enurech B HaIU4YMKM TEePMETH3UPYIOIIET0 KOJIbIa 8 Ha OOKOBOM
MOBEPXHOCTH 3IEKTPOAHOTO aHCAMOJISL.

Bo3bmuTe MeTaNIMyecKuid KOpIyc ¢ AIEKTPOJHBIM aHcaMOJIeM U MEJIJIEHHO
BCTaBbTE€ B MEMOpAHHBII KOJIMAYOK 2 B BEPTHKAIBHOM IOJOKEHUU (PHUC.
3.8). M30bITOK pacTtBOpa 3JEKTPOJUTA JIOHKEH BBICTYNHUTh Y€pe3
JpEeHaXHbIN KaHal 14 Ha OOKOBOI MOBEPXHOCTHU AJIEKTPOJHOTO aHCAMOJIA.
VYnanute canderkoil  BRICTYNHMBIIME KAl SJEKTPOJIUTa C OOKOBOU
ITOBEPXHOCTH KOJIITA4YKa.

3akpyTuTe HWKHHAW Kkopmyc 1 ceHcopa no ynopa. TopuoBas 4YacTh
AJIEKTPOJHOr0 aHCaMOJIsl JOJHKHA HATSHYTh CUCTEMY MEMOPAH Ha KOJIIayKe
B BUJIC 30HTA.

3.3.6. [logcoennanTe BUIKY aHanM3aTopa K HanpspkeHuto 220B ¢ yacroroit 50 [
[Tocne BKIIIOYEHHS aHAM3aTOPA HA €ro AUCIUIEE CHAayaja MOSABUTCS JIOToTUI DUPMBL
« », a 3aT€M HAYHETCS HPOILIECC CaMOJUAarHOCTUKH, KOTOPBII

mmtess oT 3 go 5 wmunyr. Ilocne 3aBepiueHust mporecca CamMOJIUarHOCTUKHU
aHaJIU3aTOp MEPEXOJIUT B PEKUM U3MEPEHHUIL.
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4, YCTPOUCTBO U NPUHIIUII JTEHCTBUS AHAJIN3ATOPA

4.1. Onucanne KOHCTPYKIIUM U CBOIICTB aHAIN3aTOPA.
Buemnuit B ananuszaropa npeacTaBieH Ha puc. 4.1.

1 2 3 4 5

. h . AHAJTH3ATOP
1 n BOJTOPOJIA

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

3aMOK C KJIHOYOM.

[Ipo3paunas KpbllIKa-aBepLA.

BuHTEI coenHsIOMNE BEPXHUM U HUKHUN OTCEKHU aHAIU3aTopa.
Kopmyc ananusaropa.

['padmueckuii nucIIeH.

Knasuarypa.

MoOHTaXHBbIE NIETIIN.

I'epmoBBO.

AMIEpOMETPUUECKUN CEHCOP.

NS AR 4 el e

AHaJIU3aTOP COCTOUT U3 U3MEPUTEIBHOTO YCTPONCTBA U aMIIEPOMETPUUECKOTO
ceHcopa. AHAJIM3aTOP UMEET TMPOYHBIM, JUTON BOJAOHEIPOHUIIAEMBIA KOPIYC
crenenu 3amuthl [P-65. [Tpounast mpo3pauHas Kpblllka 2 aHAIUM3aTOpa FEPMETUYHO
3aKpbIBACT JIMLEBYIO [IAHENIb AHAIM3aTOpa M MOXKET 3aluparbCs HAa KIKOY UL



17
NpEAOTBPAICHUSI HECAHKUMOHUPOBAHHOIO JOCTyna K aHaiu3atopy. Ha nuueBoit
NaHeNlu aHalu3aTopa paclojioKeH rpadudeckuil aucruiell 5 u  kiaBuatypa 6.
Jlucruieid 1 KHONIKM KJIaBUATYpbl 6 MUMEIOT IMOJICBETKY, YTO 00JIer4aeT MoJb30BaHHE
aHaJIM3aTOpOM B 3aTEMHEHHBIX MNoMelleHusx. Koprnyc 4 aHanuzaropa COCTOUT W3
JBYX OTCEKOB, T€PMETHYHO COCIMHEHHBIX MEXKAY COOOH C IMOMOIIBIO YEThIPEX
BUHTOB 3, pacMoJIOKEHHBIX MO ITPO3pavHOM KPBIIKOK. [[Ba BUHTA, pacroioKeHHBIC
CJieBa, COBMEILICHBI C TETISIMU, Ha KOTOPBIX MEPBBIM OTCEK OTKPBHIBACTCS IMOI0OHO
nBepue. B HM)KHEM OTCEKE pacHoOIOKEHBI Pa3beMbl ISl MOJAKIIOYEHHS MPOBOIOB
MUTaHMS, TOKOBOT'O BBIXO/A, «CYXUX KOHTAaKTOB» U Kabems RS-kanama (RS-232 u RS-
485). [ns repMETHYHOTO BBOJA MPOBOJOB TOKOBOTO BBIXOJA M TIPOBOJOB «CYXHX
KOHTAKTOB» BHYTPh aHaju3aTopa B OOKOBBIX CTEHKAX YaCTH HHUKHErO0 OTCeKa
MMEIOTCSl CTIeLIMANIbHBIE PE3UHOBBIE - NEpPeMbIYKU. ['epMeTHuHBIM BBOJ Kabenei
aMIIEpOMETPHUYECKOrO0 CeHCOopa M RS-kaHanma OCyIIECTBISIETCS 4e€pe3 OTBEPCTUS B
HIDKHEM OTCEKE€ C TMOMOIIBI0 TE€PMOBBOJOB &, YCTAHOBJICHHBIX Ha KaOesx.
brnaromaps TakoMy pelieHHI0 OOecrneurBaeTcsl MOoJIHAs 3alluTa OT BO3MOXKHOIO
MonaJaHus BiIaru B pa3beMbl. JIJisl KperieHUs aHAJIN3aTopa Ha IIUTE WIH «I10 MECTY»
MpeHA3HAUYCHBl YEThIPE MOHTAXKHBIE METJIM, pacrojaracMble Ha THUIBHOW CTOPOHE
KopItyca.

B 3aBucumocTH OT WUCHOJMHEHUS aHaimu3atopa (cM. 1. 2) W 3a1a4yud
WCCIIEIOBAHUS, aAMIIEPOMETPUYECKUN  CEHCOp  MOXET  YCTAHABIIMBATHCS = B
M3MEPUTEIIBHYI0 KaMepy, CTaHAapTHYI CKISIHKY BIIK, #in HenmocpeacTBEHHO «Io
MECTY», HampuMmep B TpyOOIIPOBOJA, COCYyJ padOTalomUil MMOJ JaBICHHEM,
ouopeakTop, (hepMeHTEp, METAHTEHK U T.[.

AHanuzatop paboTaeT MoOJ YNPaBICHUEM MHUKPOKOHTPOJIEpA H HMEET
npoctoit u ynmoOHsli st [lomb3oBarens mporpammHubiil mHTEpdeiic. bombioit
rpaguyeckuil AUCIUICH U KJIaBUATypa U3 MIECTU KJIABUII MO3BOJsIOT lonb3oBarento
yIpaBisiTh pabOTOM aHAIM3aTOpa, OCYIIECTBIISITH Pa3IMYHBIE BHUABI HACTPOEK U
KaJTMOPOBOK, 3alUChIBATh W BBIBOJAWTH HHGOPMAIMIO HA AWCIUICH aHamu3aTropa,
KOMIIBIOTEP U JIp. BHEUIHUE YCTPOMUCTBA. YTIPABICHUE aHAIU3aTOPOM OYEHbB MPOCTOE
U CBOJAUTCS K BBIOOPY HYKHBIX ONIMA B MEHIO M OTBETaM Ha BOMPOCHI,
BBICBEUMBAEMbIE Ha JHCIUICE, ¢ MOMOIbI0 AByX kiasum «Jla» (BBom) m «Her»
(Cbpoc). OyHKIMEH OCTANBHBIX YETHIPEX KIIABHUII SBISETCS TMEpeMEIIeHrne Kypcopa
Ha JUCIUICe aHAIM3aTOpa WM YCTAaHOBKA BBOAMMBIX U] MyTeM HX mepedopa B
OOJIBIIYI0 WJIM MEHBIIYI0 CTOPOHY. AJTOPUTMBI YIPaBJIEHUS IMOCTPOEHBI TaKUM
o0pa3oM, 4TO aHAIU3aTOP «BEJET» OMEepaTopa, UCKII0Yasi BOSMOXKHBIE OIMOKHA B €ro
pabore.

Unrtepdeiic  [lonmp3oBaTensk W OporpaMMHOE ~ OOECIEUCHHE  PEeaTH3yIOT
BBITIOJIHEHUE CIIEAYIOMUX QYHKIIUNA U PEKUMOB pabO0ThI aHAIU3ATOPA!
- YCWJIEHHE CUTHAJIOB aMIIEPOMETPUUYECKOrO CEHCOpa M BCTPOEHHOI'O JAaT4MKa

TeMIIepaTyphbl, UX U3MEpEHne, Ipeodpa3zoBaHue U 0OTOOpaKEHNE Ha AUCILIEE;

- CaMOJMarHOCTUKY PabOTOCIIOCOOHOCTH aHAIM3aTOPa U aMIIEPOMETPUUECKOTO

CEHCOopa;

- BBIOOp = M3MepseMOl  BEJIMYUHBI: MApUUATBLHOTO JABJICHHUS  BOJOPO/JIA,

MIPOLIEHTHOTO COAEPKAHUS UM MAaCCOBOM KOHIIEHTPALMU BOJOPO/IA;
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- BbIOOp yAOOHOW I omeparopa €IUHUIBI M3MEPEHUS C BO3MOXKHOCTBHIO
MOCJIEAYIOIIMX NTEPEXOA0B B APYTUE €IMHULIBI U3MEPEHUS,

- aBTOMAaTHMYECKHE KaTMOpPOBKM aHAIM3aTOpa MO HYJIEBOM TOYKE (BO3AYX) U IO
noBepouHoit razopoit cmecu (I11'C) u3 GanmoHa WK MOTyd4aeMoO ¢ TTOMOIIBIO
ycTaHOBKHU Kanu6posouHoit (YK-01);

- HACTPOWKY CTaHAapTHOro ToKoBOro Beixoja (0-5, 0/4-20 mMA) Ha TpeOyeMbIi
IUAara3oH M3MEpPEHHUsT C BO3MOXKHOCTBIO aABTOMATHYECKOTO W3MEHEHUS
MaciTada IIKaibl CAaMOIKCIIA B Cllydae MPEBBIIICHUs JUana3oHa U3MEPEHUs C
OJHOBPEMEHHOU CUTHAIU3ALMEN aBApUMHON CUTYaALUY;

- YCTaHOBKY BEPXHEr0 M HW)XHEro MNPEeJeioB CpadaTbIBAHMSI CUTHAIM3ALUU C
aBTOMAaTUYECKUM  ONpPEACIICHUEM  30HBL THUCTEpE3nca W lepenadyen
PETrYJIMPYIOIINUX CUTHAJIOB C IOMOIIBIO «CYXHX KOHTAKTOBY;

- BO3MOYKHOCTh BHECEHHUS KOPpPEKIMH Ha HM3MEHEHHE OapoOMEeTpHUYECKOro
JABJICHUSI U COJIEHOCTH;

- ABTOMATHMYECKOE YCTPAHEHUE CHUCTEMATUYECKUX ITOTPEIIHOCTEH W3MEPEHUH,
00yCcIOBIEHHBIX 3(P(DHEKTOM «OXJAKIACHUS MEMOpPAHBD» U «IOTPEOICHUEM)
Bonopoaa camum AC.

- JMCTAaHUMOHHYIO IepeAady MH(pOpMauuu Ha KOHTPOJUIEP MM MEPCOHANbHBIN
kommbroTep (I1K) ¢ momounsto nudposbix kaHanoB RS-232 wim RS-485;

- JIUCKPETHOE IIPOTOKOJINPOBAHUE PE3yJIbTaTOB U3MEpPEHUN B
JSHEPrOHE3aBUCUMYIO MaMSTh C BO3MOXHOCTBIO nepenaun Ha 11K u BeiBO#a Ha
JUCIIIEH aHaln3aTopa B TAOJUYHOM WU TpauuecKoM BH/JIC;

- 3aIUCh Pe3yJbTaTOB MU3MEPEHUH B 3JIEKTPOHHBIA OJOKHOT C BO3MOMXHOCTHIO
nepexauu 3anuceit Ha 11K v BeIBO#a Ha nucruie aHanu3aropa.

Kaxnprt BapuanT ucnonHenus ananuzaropa ABII-01 opuenTupoBan Ha penieHue
KOHKPETHBIX 3aJ1ad AHAJIUTUYECKOIO0 KOHTPOJS BOAOPOJA B PA3IMYHBIX OTPACIIAX
HapOAHOro Xo3siiicTBa. B 3aBHcUMOCTHM OT 00JlacTM TNPUMEHEHHS U 3aJa4u
UCCIICIOBAHUSI ~ AHAJIM3ATOP  KOMIUIEKTYETCS  CHEUHUAIbHO _ pa3padOTaHHBIM
aMIIepOMETPUYECKUM ceHCOpoM. braronaps yHuBepcanbHOCTH aHaiu3aTopa ABII-01
KQKJIbIII CEHCOP COBMECTHUM C U3MEPUTEIBHBIM YCTPOMCTBOM aHAIA3ATOPA.

4.2. Onucanne CBOMCTB M KOHCTPYKIUHM aMIIePOMETPUYECKHX CEHCOPOB.

AMIIEPOMETPUYECKHE CEHCOPBI, HUCIoNb3yeMble B aHanuzarope ABII-01, mo
CBOMM (YHKUIHMOHAJIBHBIM ~ BO3MOXKHOCTSIM JIEJISITCSL Ha JiBa THIIA: CEHCOPBI
napuuansHoro gasieHust Bojgopona (ACpH,) w®  ceHcopwl — KOHIIGHTpAIuu
pactBopeHnHoro Boaopoaa (ACcH,) [1,2].

AMIIEpOMETPUYECKUE CEHCOPBI NapuuanbHoro jasicHus Bogopona (ACpH,)
MOTYT NPUMEHATHCS JJIS aHaIM3a Kak Ta3000pa3HbIX, TaK M KUIAKUX cper. Takue
CEHCOPBI BBICOKO CEJIEKTHBHBIE K BOJOPOAY M HE MOJBEPKEHBI BIUSHUIO IAPYTHX
AJIEKTPOXUMHUYECKH aKTUBHBIX . I'a30B, HMOHOB, OHOJOTMYECKHMX MOJEKYl H
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX CHCTEM, NPUCYTCTBYIOIIMX B aHAIU3UPYEMOMU
cpene. I[Iporotunom ACpH, sBisiercst anextpon Kiapka [3].

BbIMyckaeT mectb Moaudukamuii ACpH,, KOHCTPYKIIMH KOTOPBIX
pa3paboTaHbl ¢ Y4eTOM OCOOEHHOCTEH M CHEeIU(HUKU TMPOBEIECHUS H3MEPEHUN B
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pa3NUYHBIX O00JIACTAX HApPOJHOrO Xo034iicTBa. KOHCTPYKTHBHBIE TapameTpbl U
MaTepuaibl 3JIEMEHTOB Ka)KJIOIO BapHaHTa UCIIOJHEHUS CEHCOpa ONTUMU3UPOBAHBI
JUISL PEIIEHUSI KOHKPETHBIX 33J1a4 aHAJIMTUYECKOr0 KOHTPOJII BojopoAa. bnaromaps
3TOMY aHAJIU3aTOPbI BOJIOpOJA ABII-01 obnaaroT YIyYIIEHHBIMH
METPOJIOTUYECKMMHU W DKCIUTyaTallMOHHBIMU  XapaKTepucTukaMu. biarogaps
OpeneNbHO HU3KOMY MOTPEOICHUI0 BOJOPOAA aMIIEPOMETPUUECKUM - CEHCOPOM,
o0ecreynBaeTcs «HEpa3pylIaloNIMil KOHTPOJIb) AaHAIU3UPYEMOH JKUIKOCTH H
NOCTUTAETCS BBICOKAass TOYHOCTh, HAAECKHOCTB M JOCTOBEPHOCTH PE3YJIbTATOB
u3Mmepenuid. CeHcopsl 3Toro tuna kanuopytores no [HI'C u atmochepHoMy Bo3ayXYy,
IOJITOBEYHBI, ITPOCTHI U HEJOPOTM B IKCIUTyaTalUH. Takne CEHCOpbl B KOMILUIEKTE
ABII-01 MoryT wmcnone30BaThCs Ul -aHAJIW3a BOAOpPOAA B razax, B IPECHBIX U
conenbix Bogax. [Ipu wu3MepeHusx B cojeHbIX Bogax B ananuzatope ABII-01
IIPEAYCMOTPEHA BO3MOXKHOCTh BHECEHHUs KOPPEKIMH Ha COJieHOCTh. IlompaBka Ha
COJICHOCTh JJOJKHA BHOCUTBHCS 10 PE3yJIbTaTaM KOHAYKTOMETPUUYECKUX U3MEPEHUH B
nepecuere Ha NaCl. Amnepomerpudeckue ceHcopsl ACpH, B xomriekte ABII-01
MOLYT TaK)K€ MCIIOJIb30BaThCA ISl U3MEPEHUI MAacCOBOW KOHIIEHTpALM BOAOPOA B
HEBOJHBIX JKUAKOCTAX OPraHUYECKOrO. M HEOPTraHMYECKOTO = MPOUCXOKICHHUS.
Cnemgyer 3aMeTUTh, YTO Takhe H3MEpeHUsi OyAyT MPOBOAUTHCS C MEHbIIEH
TOYHOCTBIO IO CPABHEHUIO C HM3MEPEHHUSIMU KOHLEHTPALMH -BOJIOPOJAa B BOJHBIX
pacTBopax. JTo oObscHsieTcss TeM, uTo curHai ACpH, mpsimo mnpomnopuuoHaieH
NapuuMaJbHOMYy  JIaBJIEHUIO ~ BOJAOPOJA, A  TEMIIEpaTypHble  3aBUCHMOCTH
KOA((PHUIIMEHTOB PpacTBOPUMOCTH BOJIOPOJAa B OTUX JKUJIKOCTAX HE SBISIOTCA
JIOCTOBEPHO YCTAHOBJICHHBIMM. boisiee afleKBaTHbIMM JTaHHOW 3aJadye HMCCIIETOBAHUS
ABJISIFOTCSL aMIIEPOMETPUYECKHE CEHCOPhl KOHLIEHTPALMU PACTBOPEHHOIO0 BOAOPOA
ACcH,.

AMIEPOMETPUYECKUE CEHCOPbl KOHLEHTPALIMK  PAaCTBOPEHHOrO  BOJIOPOJIA
(ACcH;) MoOryr mnpuMeHATbCS I aHalIn3a KUAKUX CPel C HEU3BECTHBIMU
Koa(duirieHTaMu pacTBOPUMOCTU BOJopoaa. CeHCOphL ATOro THMa, o0iagas TeMH
ke poctomHcTBamMu uyto U ACpH,, oTimuarorcs cBouMH (YHKIHMOHAIbHBIMU
CBOWCTBaMHU, a MMEHHO, u3MepuTenbHblii curHan ACcH, npsmo nponoprnuoHaieH
MaccOBOW KOHIIEHTPAIUM PACTBOPEHHOTO BOAOPOAA B AHAIM3UPYEMOUN JKHIKOCTH.
Jl71st 3TOrO THUIMA CEHCOPOB HE TpeOyeTcs BHECEHHE KOPPEKIHMM Ha TEeMIEepaTypHYIO
3aBUCUMOCTh KOA(@HIMEeHTa PACTBOPUMOCTH BOJIOPOJAa B HUCCIEAYEMOM KUIKOCTH.
KanuOGpoBka Takux CEHCOPOB MOXKET MPOBOIUTHCSA MO JUCTUIUIMPOBAHHON BOJIE,
HACBIIIEHHON BOJOPOJOCOAEPHKAILIEH Ta30BOM CMECHIO.




20

Konctpyknus ACpH,-01 sBasiercs 0a30BOH MOJIENbIO aMIIEPOMETPUUECKUX
CEHCOPOB MaplMaAIBbHOTO AaBieHust Bojgopoaa. Buemmnnii Bug ACpH,-01 nokasan Ha
puc. 4.2.

1 - raiika

2 - KOJMavyoK MeMOPaHHBIH

3- KOJIBIHO YIINIOTHHUTCJIBHOC

Vi ve
| &N

4 - KOJIBIIO YIIOTHHUTECIBHOC

5 - pacTBOp NMEKTPOJIATA
6 - KaTox
7 - DaT4YUK TEMIEPATYPBI

8 - MeMOpaHa 3anuTHas

9 - cTeKIsIHHAS THJIb3a

W Ar 10 - xabenp

11- TpyOKka TepMoycaHas WiIH

YHHOTHHTCHBHBIﬁ KOJIITa4YOK

12 - MeMOpaHa ra3onpoHuIiaeMas

13 - a”ox

A o A N

14 - oTBepcTHE pEeHANKHOE

15 - mpopesb B KopITyce

Puc. 4.2. Buemnuii Bug ACpH,-01, ACpH,-02, ACpH,-03 u ACpH,-04.

ACpH,-01 npencrapisieT co00il AIEKTPOIUTHUECKYIO STUEHKY, 00pa30BaHHYIO
ANEKTPOAHON cucCTeMOM: - aHoaoM 13 u kaTtomoMm 6, MOTPYKEHHBIMH B PacTBOP
ANEKTPONIUTA 5. DIEKTPOXUMHUYECKas sSTUeiKa pacIiookeHa B KOpIyce 2 U OTAeleHa
OT aHAM3UPYEMOU CpeJlbl Ta30MPOHUIIAeMON MeMOpaHoi 12. DnekTpoaHas cucreMa
3aKpervieHa B CTEKISTHHOM LMIMHAPUYECKON ruib3e 9 Tak, uto anon 13 pacnonoxeH
BJIOJIb €€ OCH U KOHTAKTHUPYET C PACTBOPOM HJIEKTPOJIUTA 5 CO CTOPOHBI TOPIIOBOI
4acTH TWIB3bl 9, a Karom 6 pacmoyiokeH Ha OOKOBOW TOBEPXHOCTH THIIB3BI 9.
lNazonponuniaemas memOpana 12 3akperieHa Ha TOPIIOBOM YacTH  Kopmyca 2.
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Iepmeruzamusi  JIEKTPONIUTUYECKONW — SYCHKHM  OCYHIECTBISIETCS C  [TOMOIIBIO
YIUIOTHUTEIBHOTO Koyblla 3 U raiiku 1. Ha OokoBOW mMOBepXHOCTH Kopmyca 2
UMeEeTCsl IpeHakHOe oTBepcTue 14 1is yAalieHus u30bITKa pacTBOpa AJIEKTPOIUTa S.
Amnepomerpuueckuii cencop ACpH,-01 cHaGxkeH cucTeMoll TEepMOKOMIICHCAIIUH,
KOTOpasi BBOJUTCS Ha TEMIIEPATYPHYIO 3aBHCHUMOCTb PAacCTBOPUMOCTH BOJOPOJA B
BOJEC W/WIM HAa CBOWCTBAa Tra3ompoHHUIlaeMOi MemOpaHnbl. JlaTuuk TemmepaTypbl 7
BIMasSSH B TOPIOBYIO YaCTh CTEKJISHHOW Twib3bl 9. PacmosoxxeHue nmatuuka
TeMreparypel 7 W aHoja 13 B HEMOCPEICTBEHHOW OJM30CTH OT aHAIU3UPYEMOU
KHUJIKOCTU 00ECIIEYMBAIOT BBICOKYIO TOUYHOCTH M IKCIPECCHOCTh M3MepeHui. Takoe
PacCIlOJIOKEHUE JlaTdMKa TeMIepaTypbl 7 TO3BOJSET HUCKIIOYUTh OMIUOKH MpHU
KaJIMOPOBKE CEHCOpa, BO3ZHUKAIOIIME K3-3a «OXJIXKIACHUS» MEMOpPaHbI BCIIEICTBHE
UCIIapeHusl Biaru ¢ ee moBepxHOCTH. OJMHAKOBBIE IMOCTOSHHBIE BPEMEHH OTBETA
aMIIEpOMETPUYECKOr0 CEHCOpa Ha U3MEHEHUsI KOHIIEHTpallud BOJOpOJia W Ha
W3MEHCHHUE TEMIIepaTyphl AHAIU3UPYEMOM IKUAKOCTH  TO3BOJISIIOT  CHU3HUTH
JTUHAMUYECKYIO0 TOTPEIIHOCTh U3MEPEHUM U 00€CHEYUTh BBICOKYIO TOYHOCTh
tepmokomnieHcanm.  ACpH,-01  moxkeT  ycTaHaBIMBaTbCs B MPOTOYHYIO
W3MEpUTEIbHYI0 KaMepy WM B KOJObl ¢ KOHMYeckuM nuiudom 14/23 (manpumep
crangapTHeie  ckistHkun — BITIK—-150-29/32-14/23 - npomsBoautrenb OO0
"Crexnonabcepsuc”, r. Kmun, M.O., mmdp npu 3akaze 560). bnaromaps magomy
NOTPeOJICHUIO BOJIOPO/Ia aMIIEPOMETPHUUECKUM CEHCOPOM, OH MOKET MCTIOJIb30BaAThCS
U1 «in Vitroy u3aMmepeHuit B mukpornpobax (50 mwi). B atom ciaydyae ACpH,-01
YCTaHaBJIMBAETCS B U3MEPUTEIbHYIO Kamepy i «Mukpoanaiuza» (MKMA) cum. puc.
4.4.

Koncrpyknus ACpH,-02 ornuuaercs ot 6asooit mopenu ACpH,-01 Oonee
BBICOKOM 4YBCTBUTEJIBHOCTHIO, TIO3TOMY JUIMHA KaOessi TOr0 CEHCOpa MOXKET OBITh
yBenndena 10 10 M. CeHcopbl 3Toil MoaudUKAMKU MOIYT - YCTAaHABIMBATHCS B
MPOTOYHYIO M3MEPUTENIbHYIO KaMepy W B KoMiuiekTe aHnamuzaropa ABII-01T
NpeAHa3HAYCHBl [IJIi AHAJMTUYECKOTO KOHTPOJS BOJOpPOJa B TIOTOKE Ta30B,
MPOTEKAIIINX Yepe3 U3MEPUTEIbHYIO KaMepy.

Koncrpyknmsa ACpH»>-03 ornuuaercs ot monenu ACpH,-01 moBbieHHON
YyBCTBUTEJIBHOCTHIO U MPEJENbHO HU3KOM BETMUMHON OCTATOYHOT'O TOKA.

Koncrpykimsa  ACpH,-04 otmmuaercs or moxenu ACpH,-03  nammuuem
JIOTIOJIHUTEJIPHOW 3allluTHOM MemOpanbl 8 (cM. puc. 4.2), pacrnojoXeHHOW Ha
BHEIIIHEH MOBEPXHOCTH Ta3omnpoHuiiaeMord mMeMOpansl 12. Hamuume memOpanbl 8
obecrieurBaeT JOMOJHUTEIBHYIO CTENEeHb 3allUThl AJICKTPOJHOM CHUCTEMBI U
ra3onpoHuIaeMor MeMmOpaHbl 12 OT TOBpEeXIEHUM, BBI3BAHHBIX IE€pernaaaMu
JABJICHUM B aHAJIM3UPYEMOM KUJKOCTU U HAJIMYMEM B HEll TBepibIX yacTuil. Kpome
TOro, Ojarojaps 3alIuTHON MeMmOpaHe &8 CHIIKACTCS 3aBUCHUMOCTh TOKa3aHUU OT
CKOPOCTH TIOTOKA aHAJIU3UPYEeMOM KHUJIKOCTH. OTO TO3BOJIMJIO OTKAa3aTbCsi OT
MEPETUBHBIX YCTPOUCTB M CTAOWJIM3ATOPOB pacxoja, TPAJIUIIMOHHO MPUMEHSIEMBIX B
aHAJIOTUYHBIX MpUOOpax 3apyOe’KHOr0 U OTEYECTBEHHOTO MPOU3BOACTBA. biaromaps
stuM cBorictBam ACpH,-03 u ACpH,-04 B xomrmuiekte ¢ ananuzatopom ABII-01T
HAlUIA I[IMPOKOE TMPUMEHEHHE B TEIUIOPHEPreTUKE M MPOMBIILIEHHOCTH TpH
OTpEICTICHUM CJIEJIOBBIX KOJMYECTB BOJOpPOJa B JKHUIKOCTAX, HANpuUMep, NpH
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ABTOMATUYECKOM XMMKOHTpOJIE€ TIporieccoB BojionoarotoBku Ha ADC, TOLI, 'POC u
temiocetsax. s pemenns stux 3anady ACpH,-03 u ACpH,-04 ycranaBiuBaroTcsi B
IPOTOYHBIE HU3MEPUTENIbHBIE KaMepbl, CHa0KEHHbIE BCTPOEHHBIM OOpPATHBIM
KjarmaHoMm (cMm. puc. 3.2, 4.5, 4.6).

Koncrpyknus ACpH,-05 otnnuaercst ot 6azosoit mojenu ACpH,-01 tem, uto
aMIIEPOMETPUYECKUI ~ CEHCOp  YCTAHABJIMBACTCS B TEPMETUYHYIO  SIUCHKY,
peaHa3HAYCHHYIO IS TIPOBEJICHUS M3MEPEHHUI B JKMJIKOCTSIX Ha riryOuHe 1o 20 .
Buemnnit Bun ACpH,-05 nokasan Ha puc. 4.3.

Puc. 4.3. Buemrnuit Bug ACpH,-05 norpy:xnoro tuna.

['epmeTnynas sueiika, cocrosias u3 kopmyca 2 (cm. puc. 4.3) u ravku 4,
M30JIMPYET aMIIEpOMETPUUECKUM CEHCOP 1 OT aHANU3UPYEMOM KUIKOCTH C IIOMOUIBIO
YIUIOTHUTENBHBIX KoJiel 3, 5 u 6. [Ipu 3akpyunBaHuu raiiku 4 g0 ymnopa, KoJjblio 6
nedopMupyeTcss W repMeTH3UpyeT JpeHaxkHoe otBepctue 7. Kopmyc 2,
BeIcTynawomuii 3a npegenst ACpH,-05, 3amuminaer yyBCTBUTEIbHYIO YacTh CEHCOPa
OT BO3MOJKHBIX y/IapoB. B HMKHEW yacTh KopItyca 2 BBIIOJHEHBI YEThIPE OKHA, Yepe3
KOTOpbIE IY3bIPHKM BO3JyXa CBOOOJHO BBIXOASAT MpHU HOTPYKEHHH CEHCOpa B
xuakocTb. Chepuueckas gopma uyBcTBUTENbHOM moBepxHocTH ACpH,-05 Taxke
CIIOCOOCTBYET CBOOOJHOMY YJAJICHHUIO Iy3bIPHKOB Taza. Mamnoe mnorpebiieHue
Bojoposa aekTpoaHoi cuctemort ACpH,-05 m ‘mocratouHo OoJblliie OKHA B
HIDKHEH 4YacTu kopryca | mo3BossaroT ucnodb3oBath ABII-01IT ans usmepenuit
BOJOPOJIa KAK B IEPEMELINBAEMBIX, TAK U B HEMOJIBU)KHBIX KUJKOCTSX.
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Monudukauus cencopa ACpH,-06 otnuuaercs ot 6azoBoit monenu ACpH,-
01, Tem, 4TO €ro KOHCTPYKIIMs BBIIIOJIHEHA B KOPIyCE M3 HEp’KaBEIOIIeH cTaiu u
cHaOXKeHa KOMIIEHCATOPOM BHelIHero jaasienus. braarogaps stomy ACpH,-06 moryt
OPUMEHSTHCS AJIA ONpeeIeHUs] KOHIEHTPAIMU BOJOPOAA B KHUAKOCTIX U razax mpu
BBICOKHUX JIaBJICHUSX, B TOM YHCJIe B 1-OM KOHTYpE OXJIaXICHHUS SIIEPHBIX PEAKTOPOB.
DnekTpoaHas cuctema cencopa (cMm. puc. 3.8), coctosimas u3 karoga 6, anoga 13 u
pacTBOpa JJICKTPOJUTA pa3MelleHa B KOJMadyke 2 W3 IUIACTMACChl, YCTOMYMBON K
BBICOKMM TeMIlepaTypaM W JaBjieHUsM. Ha TopiioBod MOBEPXHOCTH KoJjmayka 2
3aKperieHa cucrema mMeMOpaH 12, BwlepkuBaroiias nepenanbl gasieHus. C 3Toi
IEeJbI0 Ha OOKOBOM IMOBEPXHOCTH MEMOPAHHOTO KOJIMayka 2 TakKe paclojoKeH
KOMIIEHCATOp JaBiieHus. biaromapsi peauHoBbIM KoJibllaM 3, 4, U 8§ obecrieunBaeTcs
repMeTHU3aIus dJIEKTPOJHON CHUCTeMbl CEHCOpa MPU 3aKpPyYMBAHUM HIDKHETO 1 u
BepxHero 15 koprycoB ceHcopa. Ha kopryce 15 ceHcopa 3akperuieH pa3beM s
noAkoueHus kabenst 10, cOeAUMHSIONIETO CEHCOP C U3MEPUTEIBLHBIM YCTPOUCTBOM
ABII-01. Cencopst ACpH,-06 BbIyCKalOTCSI B HECKOJIBKUX MCIOJHEHUSX,
OTIIMYAIONUXCsl Ta0APUTHBIMU U MPUCOSAUHUTENIbHBIMU pa3zMepaMu. O003HaueHUs U
yHU(UUIKUpOBaHHBIE pa3Mephl ucnoysiHeHuit ceHcopoB ACpH,-06 mpu 3akaze u B
JOKYMEHTAIMU APYTOro U3/eNus MpUBeeHbl B Ta0IuIEe Ha puc. 3.8.

4.3. Onucanne KOHCTPYKIIUM U3MEPHUTEILHBIX Kamep.
Jliist perneHust psija KOHKPETHBIX 3a/1ad aHAIMTUYECKOT0 KOHTPOJISI BOJOPO/Ia,
BBIMTYCKAIOTCS . HECKOJIBKO  MOAUpUKAIIHIA
U3MEPUTEIBHBIX KaMmep.

UsmepurenpHas kamepa s mukpoaHanuza (MMKMA) mnokazana Ha puc. 4.4.
AMrnepoMeTpuueckuii ceHcop | ycTaHaBIMBaeTCs B KOPHYC 2 H3MEPUTEIbHOU
KaMmepbl U (UKCUpYETCs B
HEll C MOMOIIBIO TraWku 3.

UyBCTBUTENIbHAS 4acTh 3

CeHCOopa T'epMETU3UPYETCs C

MOMOIIBIO YIJIOTHUTEIBHOTO

PE3MHOBOIO KoOJMayka 4 mpu

3aKpy4yuBaHuM raku 3. J{is 1

BBO/JIa aHammsupyemoit .- i 2

POOKI MPETyCMOTPEH S

BXOJHOM wITyuep S5, a s _.;',

BRIXOMA wWTymep 6. € - ol 5 1. AMNEPOMETRHUSCEMA Cabeop.

nomompro  MIKMA  MOxXHO i 2 KOpnys MIMEEHTENEHORN KaMe

IPOBOJUTh  W3MEPEHHsI B o 3. Maisa.

MI/IKpOO6LeMaX JKUJIKOCTEN R 6 4. ¥ MNoTHWTENBEHE P BN N340

(50 MKI) U Ta30B. 7 BROAHAW WTYUeR
H3mMmepuresibHbIe T 6. BRKOQHON WTYLER.

KaMephl UL aHaJIW3a B
nortoke razoB (UKII) wu

Puc.d 4. MaMepUTENbHAA EAMEDA ANA MU HANWEA.
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xunkocrer (MKITDK) nokaszansl Ha puc. 3.2, puc. 3.9 u puc. 3.10. KoncTpykiuu stux
U3MEPUTENBHBIX Kamep oTianuarorcas oT MKMA - pacnonokeHueM BXOAHOTO H
BBIXOJTHOTO IITYLEPOB, a Takxke criocodom repmeruzanuu AC.

Koncrpykiuss UKIDK otnunuaercs ot UKIIIT Hanmuurem oOpaTHOro Kiarnasa,
pPacnoyioKEHHOTO B HIDKHEM 4acTh M3MEpPUTENbHOM KaMephl (CM.

puc. 4.5).
OOpaTHBI KJamaH yCTaHABIMBACTCS HA HIDKHUN INTYIEp, ,
KOTOPBIM 3aKpyUMBACTCS B U3MEPUTEIBHYIO Kamepy (cM. puc. 4.6). )‘
oF
Puc. 4.5. YcranoBka oOpaTHOTO
kiarana B UKIDK
: s
- q.“
Puc. 4.6. YcranoBka oOpaTHOTro
l:_ KJIallaHa Ha TYLEp.

B nmaHHBIX KOHCTpyKIMSX diaekTponHas cucrema B AC

TEPMETU3UPYETCSI € TMOMOIIbI0 Kodblla 4 (cMm. puc. 4.2),

YCTAaHOBJIICHHOTO Ha OOKOBOW IOBEPXHOCTH MEMOPAHHOTO

konnauka 2. [1pu 3akpyunBanuu raiiku (cM. puc. 3.10) pe3anHoBoe koiiblio 4 (CM. puc.

4.2) mepekpbiBaeT apeHaxkHoe otBepctue 14 B kopmyce AC. I KperuieHus

U3MEPUTENBHBIX KaMEp Ha IIUTE WM «IIO0 MECTYy» MPEIyCMOTPEH ClelualbHbIi

KPOHILUTENH, BXOJSIIMKA B KOMIUIEKT IIOCTaBKHU. lIprcoeauHuTENbHBIE MITYyLEpa

paccuuTanbl Ha mojBojsmue Tpyoku u3 [IBX ¢ BHyTpeHHuM nuametpom 6 mm. Ha

JUHUU BXOJa MOXKET yCTaHAaBIMBATHCS (QuibTp, 3ammmaromuid AC oT TBEpHbIX
YaCTUIl IPUCYTCTBYIOMINX B aHATU3UPYEMOM KUJIKOCTHU MITH ra3e.

4

4.4. IlpuHuun padéoTbl aHAIU3ATOPA.

Pabora ananu3aTopa OCHOBaHA Ha TMOJSPHU3ALMU AHOJA OTHOCHUTEIIbHO
BCTIOMOTaTEILHOTO AJIEKTPOAa U U3MEPEHUH TOKA JICTIOISpU3allii, BO3HUKAIOIIETO B
pe3ynbrare AUPQy3uH BOAOPOAA M3 HMCCIEAYEMON KUIKOCTH M TOCIETYIOLIEH
AIEKTPOXUMUYECKON PEAKIUU €ro OKUCACHUS, TPOTEKAIOIIEH IO CXeMe

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

Curnaner AC ¥ JaTtdyuka TeMIEepaTypbl YCUJIMBAIOTCA B MPEIBAPUTEIHHOM
ycunutene, HopMupyroTcs u nojatotrcss Ha ALIIL [Tocine BHeceHUS aBTOMAaTHYECKUX
KOPPEKIIMi Ha TEeMIEpPaTypHYIO 3aBUCUMOCTh KOd(DpUIMEHTa MNPOHUIIAEMOCTH
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BOZOPO/Ia B Ta30MpPOHUIIAEMON MeMOpaHe W/WiIM  TeMIlepaTypHYI 3aBHCHUMOCTb
Kor(dduIirieHTa pacTBOPUMOCTH BOJIOPOJiAa B BOJE, MOJTYYEHHBIM B M3MEPUTEIHLHOM
YCTPOMCTBE CHUTHajd OTOOpakaeTcs Ha JUCIUIee aHajlu3aTopa B BBIOpaHHOM
orneparopoM eauHuile u3mepenus. OmaHoBpemenHo curHan AC mpeoOpasyercs B
TokoBbIM curHain 0 — 5 wm 0/4 =20 MA. Curnan AC B uudpoBOM BHUIE MOMKET
nepenaBaTbesl Ha KoMmbloTep 4depe3 RS-232 wnm RS-485. Pesynbrarsl M3MepeHui
MOTYT TaK)Xe 3alHUChIBATHCSI B YHEPTOHE3aBUCUMYIO MaMsTh B popMaTe BHIOPAHHOTO
IPOTOKOJA (HEeMpEePbIBHAS IUCKPETHAS 3aIUCh) W B 3JIEKTPOHHBINA OJIOKHOT.

5. O0mue cBeeHNS.
5.1. OOmue cBeaeHuss 00 H3MepsieMbIX BeJMYMHAX M eIUHHIAX
U3MEpPEeHUs].

IIpy =~ aHanUTHYECKOM  KOHTPOJE  BOJOpOAAa B Tra3ax  CUMTaeTcs
0OIIIeTPU3HAHHBIM XapaKTepHU30BaTh €ro MnapuuaibHbiM naaBieHueM (pH,) wu/wam
KoHueHTpanuel (cH,). s usmepenuii napiuaibHOTO JaBJICHUSI BOAOPOAa OOBIYHO
WCIOJIB3YIOT CIIEAYIOUIME €IUHUIBI u3MepeHus: MmM.pT.cT, klla. Ilox mapuuansHbIM
JABJICHUEM BOJIOpPOJila B Ta30BOM CMECH MOHUMAIOT Ty 4YacTh OOMIETrO J1aBJICHUS,
KOTOpasi MPUXOAUTCS HAa MOJIEKYJbI Bojopoaa. [lapuuansHoe naBjaeHne BOJOPOaA B
rase 3aBUCHUT OT OapomeTpuueckoro aaBiaeHus (B) u Bnaxknoctu Y. {15 UCKIIOUeHUS
OIMOOK KaJIMOPOBKM BO3HUKAIOMIMX M3-3a HEONPEACICHHOCTH B 3HAYCHUU
BIIQXXHOCTU Tra3oBoi cmecH, B aHaimuzatope ABII-01 mnpexycMoTpeH - pexum
aBToMatndeckoil kannopoBku 1o [1I'C HackIeHHOM MapaMu BOJIbI WK MOJy4aeMoil
c  momoimplo ycrpoictBa. g kamubpoBku YK-01. Ilpm mpoBenenun aBTo
KaJTMOpPOBKU aHAIM3AaTOP 3alpaliuBacT 3HAYEHHE AaTMOC(PEPHOro JaBJICHUS W
YYUTHIBACT JaBJICHUE HACHIIIIEHHBIX BOSHBIX MAPOB MPU TEMIIepaType KaTuOpOBKH.

JIiss “3MEpeHuil KOHIICHTPAllud BOJOpPOAA B Trazax OOBIYHO HCIOJIB3YIOT
BEIIMYMHY «IIPOLIEHTHOE COJEPKaHUE BOJIOPOAA», & B KAUECTBE €AMHUIBI U3MEPEHUS
- 00BeMHBIe TTPOTIECHTHI (00. %).

IIpy aHanUTHUYECKOM KOHTPOJE BOJOPOAA - B JKUIKOCTSX  CUYUTACTCS
oOIIenPU3HAHHBIM XapaKTepU30BaTh €ro mapiualibHbIM AaBieHueM (pH,) w/wnm
koHnentpamuein (cH,). IlapuunanbHoe paBneHue BOAOpPOAA B KUAKOCTU PABHO
napuyaibHOMYy JIaBICHUIO BOJOpOJa B Ta3oBoMl (a3ze ¢ KOTOPOMl IKUIKOCTH
HAXOJWUTCS B  COCTOSSHUM JIMHAMHUYECKOrOo paBHOBecus. s  W3MepeHui
napuuanbHOro JAaBieHus Bojgopoaa B aHaim3arope ABII-01 mpemycmotpensl ase
€IMHHLBI n3MepeHus: MM.pT.CcT. U Klla. [Ipu nmpoBenennu nu3MepeHnil NapuuaIbHOTO
JABJICHUSI BOJIOPOJIA B JKUJKOCTU AaHAJIU3aTOp AaBTOMATUYECKHM KOMIIEHCHPYET
CUCTEMATHUYECKYIO OITMOKY M3MEPEHHUsI, U3BECTHYIO B IUTEPAType Kak KO OUITHMECHT
«Kungkocte-raszy.

JInst u3MepeHuil KOHIIEHTPalMy BOJIOPOa B KUAKOCTAX OOBIYHO HCIOJIB3YIOT
BEJIMYMHY MAaCCOBOW KOHIIEHTPAIIMU BOJIOPOIA, BRIPAKEHHOUN B MI/JI, MKI/J WJIH ppm.
VYuureiBas uto curHan ACpH, mnpsmo nponopuuonaner pH, u 3aBucut ot
TeMIeparypel. — aHanmusupyemort  skunkoctu  ABII-01 BHOCUT  JBOWHYIO
TEMIIEpaTypHYIO0 KOMIIEHCAIMi0 Ha Iu(Qy3noHHBICE CBONCTBA Ta30MPOHHUIIACMON
MEMOpaHbl ~ M TEMIEPATYPHYI 3aBUCUMOCTh KOI(PQPHUIIMEHTa PaCTBOPUMOCTH
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BOJOpoJa B Boze. IIpyu 3TOM aHanmm3aTop TaKKe KOMIIEHCUPYET CUCTEMATHYECKYIO
omnbKky wu3MepeHuid <« KuakocTe-raz». B Tex ciywasx, korma wusmepenus cH,
IPOBOAATCS B COJIGHBIX BOJAX, aHAJU3aTOp ~ aBTOMATUYECKU KOPPEKTUPYET
pe3yJbTaThl U3MEPEHUN B COOTBETCTBUU C COJIEHOCTBIO, 3aJJaHHOW B IEpecyUeTe Ha
NaCl.

Jns peanuzaiuy M3MEPEHUN KOHIUEHTpAlMU BOJOPOAAa B ATUX E€IUHUIAX
MPOBOAAT aBTO KanuOpoBKy aHanuzaropa o [II'C HachelllieHHON mapaMu BOJbI WU
M0 Ta30BOM CMECH TOJIydaeMOM C MOMOIIBI0 yCcTpoicTBa Jiisi kKanuOpoBku YK-01.
brnarogapst peann3oBaHHBIM B aHaJIM3aTOpe ajlropuTMaMm BbIOOpa W IepecyeTa
EIUHULl U3MEpPEHUN, Bbl MOXETE OCYIIECTBIATH IEPEXO] M3 OIHOW €IUHUIIBI
U3MEpPEHUs B JIpyryro  0e3 HeoOXOJAUMOCTH. NepeKaTuOpOBKHU. ~ AHAIU3ATOP
CaMOCTOSITEJILHO ~ OMPEIEIUT  HEOOXOJIUMOCTh BHECEHMs] TE€X W WM  HHBIX
TEPMOKOMIICHCAIIUM, ~BBIMOJHUT BCE HEOOXOJMMbIC TIE€PECUeThl, CBSI3aHHbIE C
W3MEHEHUEM M3MEPSEMOl BEJIIMYMHbBI, C€JAWUHUIIBI HU3MEPEHUS U MapaMeTpOB
KanOpoBku. [lpu 3TOM Juana3oHbl HACTPOMKM TOKOBOI'O BBIXOJA M MpPEEoB
pEryJIMpPOBaHMUSl CUTHAIM3AIIMU ABTOMATUYECKH HW3MEHSTCS B COOTBETCTBUHM C
BbIOpaHHON Bamu e IMHUIIBI U3MEPEHUSI.

5.2. O0mmue cBe/ieHUs MO0 KAJTUOPOBKE AHAJIN3ATOPA.

Curnan ACpH, sBnsieTcss JHMHEWHOW (QYHKIHMEW MapluaIbHOTO JTaBJICHHUS
Bogopoaa. [ToaToMy M1 KamMOPOBKU aHAIM3aTOpa HYKHO MMETh BCETO JIBE TOUYKHU:
ATAJIOHHYIO HYJEBYIO TOUKY (Hampumep. aTMOC(hEpHBIN BO3IyX, YUCTHIA a30T, aproH
WIN Ap.) U Cpelly C M3BECTHBIM MapLHAIbHBIM JAaBICHUEM BOJOPOJA, HANPHUMED
noBepouyHyro. raszoByto cmech (III'C) w3 arrectoBanHOro OaijoHa WA
npurotaBinBaemyio B YK-01. Jlpyroe BaxkHOe OOCTOSITENICTBO CYIIIECTBEHHO
yIpomaromiee Nporeaypy KaTuOpoBKH U MOBEPKHU aHATTU3aTOPOB 3aKITI0YAETCS B TOM,
YTO pa3HUIlA MOKA3aHUI MPU U3MEPEHUSAX B ra3e U KUIAKOCTU HAXOIAMEHCS ¢ HUM B
PABHOBECUU COCTABIISIET MTOCTOSTHHYIO U MAJIYIO BEJIMYUHY, KOTOPasi alrOpUTMHYECKU
KOPPEKTUPYETCH. [TosTomy KaTuOpPOBKY U MIOBEPKY aHaJIU3aToOpOB,
npeaHa3HauYeHHbIX i u3mepeHui pHs; u cH, B ®KUIKOCTSIX MOXHO MPOBOJIUTH IO
[II'C. TloHATHO, YTO OT TOYHOCTH KAIMOPOBKM aHAIM3ATOpa 3aBUCUT TOYHOCTH
u3Mepenuid. Tak, Hampumep, NMpU H3MEpPEHUSX B 00JacTH HM3KMX 3HauyeHud pH,
TOYHOCTh aHaJN3a B OOJBIICH CTEMEHH 3aBUCUT OT TOYHOCTH KAIMOPOBKU HYJIEBOM
TOYKH, ¥ HAO0OOpPOT, TOYHOCTh M3MepeHud B obOmactu Oonbimx pH, B OombIeit
CTETIEHU 3aBUCUT OT TOYHOCTH KanuOpoBku aHamuzaropa mo [1I'C.

B ananuzarope peann3oBaHbl ClIEIYIONINE BUIbI KATHOPOBOK:

e KaJIUOPOBKA MO HYJIEBOM TOUKE;

e apromaTuyeckas kanuoOposka mo II'C;

e crenuaibHas KaauOpoBKa.
KannGpoBka HyJIeBOW TOYKH.
[Ipu u3MepeHusix B 001aCTH MaJlbIX KOHLEHTPAIHL BOJOPO/Ia, OITMOKH, CB3aHHBIE C
HETOYHOCTBIO KaJIMOPOBKU HYJIEBOM TOYKH, MOIYT IMPUBECTH K 3HAYUTEIHHBIM
omubOkaM m3mMepeHui. JJisi mpoBeeHus] TaKUX W3MEPEHUN HaMU pa3pabOTaHbI JIBE
momudukanun ceHcopoB: ACpH,-03 u ACpH,-04. ['maBHBIMH OTIWYUTEIHHBIMA
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O0COOEHHOCTSIMHU ATUX CEHCOPOB SIBIISIIOTCS MIPEJICIbHO HU3KOE 3HAUEHHE OCTATOYHOTO
TOKa CEHCOpa, €ro CTabuJIbHOCTh BO BPEMEHHM U obOecrieueHue paboThl ceHCopa B
YCIOBUSAX  «HEPa3pyLIAIOUIEro» KOHTPOJIS — aHalIM3upyeMou skuakoct. Jlis
obecrnieueHus] BBICOKON TOYHOCTH HM3MEPEHUN KOHIIEHTpAIM BOJOpOJa B 00JIaCTH
HU3KUX KOHLIEHTPAIMN PEKOMEHIYEeM TIIATEIbHO MPOBOJAUThH KAaJTUOPOBKY HYJIEBOU
TOYKU. J[7s KanmOpOBKU 3TOW TOYKM MOXKHO HCIIOJIb30BaTh aTMOC(HEpPHBIH BO3IyX
WJTU Ta3bl BEICOKOW YMCTOTHI, HE COJEPIKAIINE BOJTOPOI.

ABTOKaJIMOPOBKA O MOBEPOYHOW ra30BON CMECH.

JUist uckioueHuss OMMOOK KalMOPOBKH, BO3HUKAIOIIMX  M3-32 W3MEHEHUS
Brnaxxnoctu I1I'C, aBroMatnueckyo KaMOpoBKY HeoOxoaumo TipoBoauTh 1o I1I'C,
HACBIIIEHHOM TITapaMH BO/IbI.

[Ipu mpoBeneHun aBromarnueckoi kanubpoBku no T1I'C ananuzarop ABII-01
U3MepseT TemIeparypy MemOpaHbl C TOMOLIbI0 BcTpoeHHOro B AC naryuka
TEMIIEPaTypbl U KOMIIEHCUPYET TEMIEPATYPHYIO 3aBUCUMOCTb €€ POHUIIAEMOCTH 10
BOAOpPOAY. 3aTeéM  pPAaCCUMTHIBAETCS  ypaBHEHUE  KaJIMOPOBOYHON  MIPsIMOi,
IIOCTPOEHHOM B KOOpAMHATaX: pacyeTHoe 3HaueHHe (pHy)pacy OT HCTHHHOTO (PH))ycr B
KanmuOpoBOYHOM cpene. bnaromapss »TomMy KanuOpoBKa M HM3MEPEHUS BEITUYUHBI
napiuabHOTO AaBJieHUs (€AMHUIBI U3MEPEHUs: MM.PT.CT., klla) WM MPOLIEHTHOTO
cozepkaHusi Bojaopoja (eAMHMIIBI U3MepeHus: 00. %) MOTYT NHpPOBOIUTHCS MHpU
temneparypax ot 0 go 50 °C. Tlpu kamuOpoBKe M H3MEPEHHSX BOAOPOAA B
KUAKOCTSIX B €IUHUIAX MACCOBOW KOHIICHTPALMU (MI/J, MKI/J, ppm) aHaIu3aTop
KOMITEHCHUPYET TaKke TeMIEPaTypHYIO 3aBUCUMOCTh KO3(PUIIMEHTa paCTBOPUMOCTH
Bogopona B Boje. [lorTomy kaiuOpoBKa M KM3MEPEHMs] MAcCOBOW KOHIIEHTpPALUU
BOJIOPOJIa B BOJIE TAKKE€ MOTYT MPOBOJUTHCS IMPH JIFOOOH TeMIeparype B JIMara3oHe
or 0 1o 50 °C. Nurennexryanbabie anroputMbl ABIT-01 nosBousitor Bam npoBoauTh
KaJMOpOBKY B JIFOOOW BBHIOPAHHOW €IMHUIIE W3MEPEHHMs], a 3aTeM IPU U3MEPEHUSX
NepexoauTh B JOOYI0 APYrylo enuHuily usmepenus. Ilpu stom He Tpebyercs erie
pa3  OpOBOJIUTHL  KamuOpOBKY.  AHaIM3aTOp = CaMOCTOATEIBHO  ONPEACIUT
HEOOXOAMMOCTh BHECEHHMS T€X WM HHBIX TEPMOKOMIICHCALUW, BBIMIOIHUT BCE
HEOOXO/IMMbIE TMEPECUEThl, CBA3AHHBIE C M3MEHCHUEM KaK WM3MEpSeMOW BEIIUYUHBI,
TaKk W eAUHUIBI u3MepeHus. Ecinu u3MepeHuss OyAyT MNPOBOAMUTHCS B BOJAX C
U3BECTHBIM COJIECOAEPKaHUEM, aHATTM3ATOP TAK)KE BHECET KOPPEKIIUIO Ha COJEHOCTb.

CneuuanpHag kanuOpoBka. [lpu cnenumanbHONW KaquOpoOBKE aHalu3aTopa B
KauecTBE CTAHAApTHOTO o00pa3la ¢ M3BECTHBIM - COJEP)KaHHEM BOAOPOJA
UCIIOJIB3YETCS BOJAOPOAOCOJEpkKAIasl ra3oBas CMECh, ITOdydaeMas C IMOMOIIBIO
ycTaHOBKHM KannbopoBouHoit YK-01.

5.3. OOmmue cBeeHHS MO BBEIEHUIO KOPPEKUHI B Mpollecce H3MepPeHM.
5.3.1. Koppekuusi Ha u3MeHeHHe 0APOMETPUYECKOTO IaBJIEHMS.
N3mepsiembie BenmmuuHbl «IIpolieHTHOE comepikaHue Bomopoja B razax» (00.
%) He 3aBUCAT OT Oapomerpuueckoro mapieHus. Tak kak curHan ACpH, mnpsmo
nporopruonaies pH,, To mpu mpoBeneHuM u3MepeHmid B 00. % HE0OXO0AMMO
CJIEJIUTh 32 U3MEHEHUsMHU OapoMeTpudeckoro napieHus (B). Eciu 6apomerpuueckoe



28

JaBJICHWE OTJIWYAeTCS Ha BeIMYMHy Oonee dyem 10 MM.pT.CT. OT 3HAYCHHUS
3alUCaHHOTO B HSHEPrOHE3aBUCHUMYIO TaMSITh TPH TOCIETHEH KaauOpoBKe, TO
HEOOXOAMMO  OTKOPPEKTHpOBaTh dATO 3HadeHwe. [l 93Toro B pexume
«YCTAHOBKA» (cm. puc. 8.3-1 u 8.3-2) HeoOX0MMO BBECTH TEKYIlee 3HAUCHHE
OapomeTpuueckoro nabiieHus. [Ipu 3ToM He TpeOyeTcsi TPOBOIUTH aBTOKATUOPOBKY
CHOBAa. OTH 3aMeyaHWs B TOJHOW Mepe OTHOCATCS K 3aJadyaM HM3MEpeHHi
MPOIICHTHOTO COJIEPKaHUsI BOJAOPOJA TPH TOBBIIICHHBIX JABJICHHIX, HAIPUMED B
Oapokamepax M B COCyJiax paboTarouX MpU U30LITOYHOM JIaBJICHUH.

5.3.2. Koppexkumusi Ha COJIEHOCTb.

N3BecTHO, 4TO ¢ yBEIMYCHUEM COJICHOCTH MacCOBasi KOHIICHTPALUSI BOJIOPO/a
B BOJHBIX pacTBOpax yMeHbIaeTcsi BeienacTtBue ddpdekra Cedenona. Iloatomy mpu
MPOBEJICHUH M3MEPEHUN MacCOBOM KOHIIEHTPAIMU BOAOpOAa (€IWHUIIBI M3MEPECHUI
MT/J1, MKT/JI, ppm) B BOJaX C CoJIepKaHUEM coJieit 6onee 1 1/ HE0OX0AMMO BBOAUTH
KOPPEKIMIO0 Ha CoJieHOCTh. Cieayer IMOMHHTh, YTO PA3JUYHBIC COJU I0-Pa3HOMY
«BBICATMBAIOTY BOJAOPO. OOBIYHO KOPPEKIIUIO Ha COJICHOCTh BBOJIAT 1O TTOKA3aHUSIM
KOHJIyKTOMeTpa B iepecuere Ha NaCl.

Bonee anexkBaTHBIM CpPEJACTBOM M3MEPEHHUS KOHIICHTPAIIMU BOAOpPOJa B
KHUJTKOCTSIX ¢ HEM3BECTHBIMH KOd(hpuimeHTamu pactBopuMocTH sABJsiroTess ACcH,.

5.3.3. Koppeknusi cucreMaTuyeckoil  MOTPENIHOCTH  M3MEpPEeHHIi:

Kosgppunuent «Kuakocrn-I'a3».
IIpu ananuze xuakocter mans ACpH, XapakTepHbl CUCTEMATHYECKHE MOTPEUIHOCTH
u3Mmepenuit. Ilpupona nmomoOHbIX omKMOOK cBsA3aHa ¢ He uaeanbHocThi0 ACpH, u
noApoOHo omnucaHa B [1,2,6]. DTH OMMOKU MPOSBISIIOTCS B Pa3HUIIE TIOKa3aHUM
ACpH, B razoBoil (¢a3ze ¥ IKHJAKOCTH, HAXOIAIICHCS C HEH B COCTOSHUU
JTMHAMUYECKOTO paBHOBecusi. B nureparype [6] sTa ommbka moJjiydusia Ha3BaHHUE
KOA(DUIIMEHT «KUAKOCTh-ra3». g Hauboiiee coBepiieHHbIX KOHCTpykuuii ACpH,
KO3 QUIMEHT «KHUAKOCTh-ra3z» coctapiser ot 0.1 g0 2 % (1.e. mokazanuss ACpH, B
KuAKocTH MeHblle nokasanuiit ACpH, B razosoii daze na 0.1 - 2%). g ACpH,-01,
ACpH,-05 u ACpH,-06 koadduimeHT «xkunkoctb-raz» He npesbimaer 0.5 %. s
ACpH,-03 u ACpH,-04 BennunHa Kod(PUIIMEHTA «KUIKOCTb-Ta3» HE IMPEBbBIIIAET
cootBeTcTBeHHO 0.5 11 0.8 % mpu pacxoje aHanIu3UpyeMoil sxuakoctu Oonee yeM 0.5
n/gac.. B ananuzatope ABII-01 peanu3oBaH anropuTM BHECEHHUS KOMIICHCAIIMH
CHUCTEMATHYECKON MOTPEITHOCTH <GKUIKOCTh-Ta3y.

BiausiHue cKOpocTH NOTOKA aHAJIM3UpyeMo#ll :Kuakoctu. Ilpm Manbix
pacxo/ax aHaIM3UPYEMOU KUJKOCTH Yepe3 U3MepuTeabHyro kamepy curiain ACpH,
3aBUCUT OT CKOPOCTH IOTOKA. /[l MMHMMHM3alMM BIUSHHS CKOPOCTH IIOTOKa Ha
U3MepUTENbHBIA curHan napamerpel ACpH, onTumusmpoBaHbl U BbIOpaHbl UCXOAS
U3 yCJIOBUS 00ECIIEUEHUs «HEPA3PYILIAIOLIEr0 KOHTPOIIS» aHATIU3UPYEMOM KUIKOCTH.
B ACpH,-01, ACpH,-05 n ACpH,-06 wucnonap3yroTcsi MUKPO aHOJbI, MO3TOMY
BIMSIHME CKOPOCTM TOTOKa Ha curHal AC He3HauuTelnbHO Ojarojaps Majlomy
NOTPEOJIEHUIO BOJIOPO/a caMUM ceHcopoM. Jlsi obecrieueHusl U3MEpeHUil B MUKPO
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rpaMMOBOM 00JacTH KOHILIEHTpAlui HEOO0XOJUMO MPUMEHSATH aHOJbl OOJIBIIErOo
nuametpa. [Toatomy B ACpH,-03 u ACpH3-04 ncnosib3yroTcsi aHOIbI IUaMETPOM 10
1 MM. DTH ceHCOpBl YyBCTBUTENbHBI K CKOPOCTH IMOTOKa B jauanazoHe ot 0 go 0.5
n/gac. IIpu ckopoctsix nmoroka 6osiee 0.5 n/gac 3aBucumocth curnana ACpH,-03 u
ACpH,-04 ot ckopocTu noToka He3HauMTeNbHA. [[03TOMY IpHU CKOPOCTAX MPOTOKA
aHanM3upyeMon xuakoctu oonee 0.5 n/yac He TpeOyeTcs MPUMEHSTH CIEUUaTbHBIX
NEPENIMBHBIX  YCTPOMCTB U  cTabmimzaTopoB  pacxona. llenecooOpasHocthb
OPUMEHEHUS ATUX YCTPOMCTB OIpaBJiaHa TOJIbKO Ipu pacxojax meHee 0.5 n/gac. s
T€X CJIy4aeB, KOTJIa CKOPOCTh MOTOKA aHATU3UPYEMOM KUJKOCTH CTAOMIM3UPOBAHA U
HaxoauTcs B nuarnas3one oT 0.1 mo 1 n/gac cucreMaTHyecKyro HOTPEIIHOCTh MOKHO
ABTOMATHYECKH KOMIICHCHUPOBATh IMyTeM 3ajaHusi Kodpdunuenta «KuakocTs-ra3y,
peABaApUTEIBHO U3MEPEHHOTO TIPH AaHHOM pacxojie (cM. [punoxenue 1).

6. YKASAHUE MEP BE3OITACHOCTU U PEKOMEHJIALIMH 110
IKCIINIYATAIIMIN AHAJIN3ATOPA.

6.1. Dkcrutyaranuys aHanu3aTopa 0e3 03HAKOMJIEHHUSI C HACTOSIIIIUM PYKOBOJICTBOM HE
PEKOMEHAYEeTCS.
6.2. Texnuueckoe OOCTY)KMBAaHHE aHAIM3aTOpPA M PEMOHTHBIE PAOOTHI JOJKHBI
MPOBOJAUTHCS PU OTKIFOUEHHOM MUTaHUU.
6.3. Ilepen BKJIIOYEHHMEM aHAJIM3ATOpPa B CETh CIEAYET MPOBEPUTH MPABHIBHOCTD
YCTAHOBKHU MPEAOXPAHUTENISA,  COXPAHHOCTh HM3OJSLMH CETEBOr0 IIHypa M BHIIKH
MOAKIIFOUECHUS K CETH.
6.4. Tlpu skcrutyaTanuy aHaIM3aTopa 3arnpeniaercs:
- MPOU3BOJUTH COCAWHEHHE W pa3belMHEHHE Kaleneil IMpu BKIOYEHHOM B CETh
aHaJIM3aTopE;
- 3aMBIKaTh KOHTAKThl TOKOBOTO BbIXOJa M RS-xaHajioB mpu BKIIOYEHHOM B CETh
aHaAJIN3aTOPE;
- paboTath MpU HEUCIIPABHOM aHAIIU3ATOPE;
[Ipu oOHapyKeHUH HEUCHPABHOCTH HEOOXOAUMO BBIKIIOUUTH aHANM3aTOp U
BBI3BATH CIICIIMANIMCTA (apec U KOHTaKTHBIE Tesedonbl Ha 2 cTp. PD) .
6.5. He nonyckaercs:
- MPUMEHATH IIHYP U COCTMHUTENbHBIE KA0EIH C TOBPEXKICHHON U30JISIUEH;
- NPUMEHATb HECTaHJIAPTHBIC MPEAOXPAHUTEIIH.
6.6. Ilpu pabGoTe C amMHepoOMETPUUYECKUM CEHCOPOM CJeAayeT CcoOJoaaTh
OCTOPOKHOCTB, oOeperas CTEKJISHHYIO TUb3y OT yaapoB. llpu niauTenbHOM
XpaHeHUH aMIEpOMETPUYECKOr0 CeHcopa B HepaOouem cocrosiHuu (Oonee 6
MECAIIEB) HEOOXOIUMO CJIMTH PACTBOP AJIEKTPOJIMTA, MPOMBITH KOPIYC CEHcopa
JTUCTUJTMPOBAHHOM BOJIOM M OJIETh €r0 HA aMIIepOMETPUYECKHM ceHcop (cM. 1. 3.3).
[Ipy ycTaHoBKE aMIEPOMETPUUYECKOTO CEHCOpa B HW3MEPUTEIbHYI0 KaMmepy
HEOOXOJMMO  TIPOBEPUTh  HAJIMYME  TEPMETU3UPYIONIEro  Kojblla 4  WIH
YIUIOTHUTENBHOTO Kojnayuka 4 (cM. puc. 4.2 u 4.4).
6.7. Ilpu pabore u wmexperiameHTHOM oOciayxuBaHuu AC He JomycKaercs
NPUKJIAJbIBATh MEXaHW4Yeckue ycuius K kabemto. [lpu pabore wim UTEIHHOM
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xpanenun AC c pacTtBopoM 3nekTpoiuTta (Oosnee 1 romga) MOryT BO3HHMKHYTH
TPYJAHOCTH ¢ pa3dopkoit AC M3-3a BBICBIXaHMS U KPUCTAIU3AIMK COJIEH pacTBOpa
anekTpoauta B kopnyce AC. B atom cinyuae HEOOXOIUMO OTKPYTHUTH Taiiky 1 (cwm.
puc. 4.2) 1 ¢ TOMOUIBIO MIMPHUILIA 3aTUTh | ML AUCTUIIMPOBAHHON BOJIBI B BEPXHIOIO
yacTh Kopryca 2. 3aTeM YyJajduTe Ta3olNpOHUIIAeMYyI0 MEMOpaHy U TMOrpy3uTe
TopuoByto yactb AC B cTakaH ¢ BOJoH. YUepe3 2 — 6 4acoB aMIepoOMETPUUECKHUI
CEHCOp MOXKHO JIOCTATh U3 KOPITyca, HE MPUKIIAJIbIBAsE OCOOBIX YCUIIHM.

6.8. Bo wu3bexaHue 3arpsi3HEHUs DJEKTPOJAHONW CHCTEMbl HE JIOMYCKaeTCs
MPUKACATHCA PYKaMU K MOBEPXHOCTHU AJIEKTPOIOB.

7. MOATI'OTOBKA K PABOTE

BHUMAHMUME! [locne TpaHCOpTUpOBaHUS B YCJIOBHUAX OTPHULATEIBHBIX TEMIEPATyp
aHaM3aTOPbl B TPAHCIIOPTHOW Tape MOJDKHBI OBITh BBIACPXKAHBI NMPH HOPMAIBHBIX YCJIOBUSX HE
MeHee 4 4acoB.- [Ipm TpaHCIOPTHPOBKE B  YCIOBHAX OTPHULATENBHBIX  TEMIEPATyp
aMIIEPOMETPUYECKUE CEHCOPbl HE 3alOJHAIOTCA PAacTBOPOM JJIEKTPOJIMTA, O 4YEM JEJaeTcs
COOTBETCTBYIOIAs 3alKCh HAa CTP. 2 HACTOALIETO0 PYKOBOJACTBa. B aToM ciiydyae Bam HeoOxoamumo
BBITIOJIHUTH Oriepanuu 1. 3.3.

7.1. O01ue TpeOGOBaAHUS K YCTAHOBKE aHAJIN3ATOPOB BOAOPO/A.

Anamuzatopsl  ABII-01 Moryr ycraHaBmuBaThcsi B JaO0OpaTOpPHBIX — WIH
NPOMBIIIJIEHHBIX YCIOBUAX “TO MecTy’ WIM Ha mmuTe. B 3aBUCHMOCTH OT
UCIIOJTHEHUS = aMHOEPOMETPUYECKOTO CEHCOpa OHM MOTYT  yCTaHABIIMBaThCA B
U3MEpPUTEIBHYI0 KaMmepy, cocyJ paloTaronuii 1oj. JaBleHHuEeM, OHOpeakKTop,
METAHTEHK. WJIM HEMOCPEJICTBEHHO B aHaIM3UPYEMyl0 cpelny. B wucnoiHeHusx
ananuzatopoB ABII-01, npeaycmarpuBaromnx MOCTaBKY HW3MEPUTEIBLHON KaMephl,
pPacCTOSIHME Ha KOTOPOE OHAa MOXKET ObITh yJajieHa OT aHalu3aTopa OIMPeeIsieTCs
mmmHor  kabenst AC. W3mepurtenbHas Kkamepa JIOJDKHA OBITh - 3aKpEIUICHA B
KPOHIUTEWHE, BXOJSAIIEM B KOMIUIEKT IOCTABKH, B BEPTUKAJIIBHOM MOJI0KEHUU.

[Ipy mnpoBeneHUM HENPEPBIBHBIX HW3MEPEHUM KOHLEHTPALMM BOJIOPOJa B
NOTOKE KUAKOCTEW WM Ta30B, PEKOMEHAYETCS Ha JIMHHM BXOJa aHAIM3UPYEMOM
npoObl YCTAaHOBUTH PErYJSTOp JABICHUS (ApOcCcenb) W XOJOAWIbHHUK. Peryisitop
JaBJICHUS JOJDKEH O00ecrneunBaTh PEryJIHMpOBaHUE PacXo0jla aHAIU3HPYEMOUN MPOOHI
yepe3 udMeputenapHyo kamepy AC B auanaszone ot 0.1 go 50 n/gac. Xo0JM0aUIBHUK
JOJDKEH o0OecreurBaTh OXJAXKICHHE aHAIU3UpyeMoHl MpoObl 10 Temmeparypsl 0 —
50°C. C uenpio yMEHbUIEHHsS BPEMEHH TPAHCIIOPTHOTO 3amasibiBanus ¥ 3)(EKTOB
“moacoca BO3/IyXxa” PEKOMEHAYETCs aHaJIu3aTop yCTaHaBJINBATh B
HEMOCPEJICTBEHHON  Onn3ocTH  OT - mpoOooTOOpHOM  Touku. Jlnms  moaBona
aHaNMM3UpyeMou mpoObl Kk u3mMepuTebHoN kamepe AC I0ITyCKaeTcs UCIOIb30BaHUE
TpyOKM ©3 HepkaBewlier cramu. Jns ymobctsa - coequHeHuss TPyOKH U3
HEP>KABCIOWIEH CTAIM C U3MEPUTEIIbHOM KaMepOu - JIOIYCKAETCA HCIOJIb30BaATh
KOpoTkuit orpe3ok ( He 6oiee 0.5 M) Tpyoku u3 [IBX ¢ BHyTpeHHUM AHMAMETPOM He
MeHee 4 MM M TOJIIIMHOM CTeHKU He MeHee | mm. [Ipu mpoBeneHUM HENpephIBHBIX
W3MEpPEHU BOJIOPOJIa B MUKPO IPaMMOBOM 0071aCTH KOHIIEHTPAIMM HCIOIb30BaHHE
TpyOOK W3 CHJIMKOHOBOW pe3uHBbI He nomyckaercs. CIMB aHANIM3UPYEMON MPOOHI
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JIOJDKEH OBITh CBOOOJHBIM. J[J1s1 ATOTO JIOIyCKaeTcsl ucnoyib3oBanue Tpyoku u3 [I1BX
C BHYTPEHHUM JIMAMETPOM HE MeHee 4 MM.

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

Ananuzatop ABII-01 BeINOSHEH B repMETUYHOM OOKCE CO CTENEHBIO 3alUThI
IP-65. Bokc umeeT aBa OTCEKa: BEpXHMM W HWXKHUW. Ha nuiieBol MOBEPXHOCTU
BepxHEro orceka (puc. 5.1.) pacronoxkeH rpadpudeckuil TucIuiel 5 u kiaBuaTtypa 6.
st noctymna K JIMIEBOW TaHENW aHajiu3aTopa HeoOXOJUMO OTKPHITH 3aMOK 1 W,
HAJaBUB Ha IUIOCKYIO MPYKUHY (CHU3Y KPBIIMIKHK), OTKPBITh MPO3PAYHYIO KPBILIKY 2.
Jlist moctyna B HUKHUN OTCEK HEOOXOAMMO OTKPYTUTh BUHTHI 3 U, MOTSHYB Ha ceOs
BEPXHHUI OTCEK, OTKMHYTh ero Ha 90°. B HmwxHeMm oTceke (puc.7.1.) pacmnosioxeHbl
pazbeM 2 st noakiaodeHus AC, kIeMMHUKU 8 U 9, mpegoxpaHutenb 3 U oTcek |
st Oatapeitku. [ kpersieHus: 60Kca Ha 3a/IHEH CTEHKE aHalu3aTopa HEOOXOIUMO
3aKpenuTh YeThIpe KPOHIITEHHA 5 (BXOIAT B KOMIUIEKT nocTaBku). Kperienue 6okca
IPOU3BOST Yepe3 OTBEPCTUSI B KPOHIITEHHAX C TTOMOIILI0O BUHTOB WJIU TIO0EITbHBIX
CO€IMHEHNN. Y CTaHOBOYHBIE pa3Mephl JUIsl KPEIUIEHUSI aHAJIM3aTopa MPUBEICHbI Ha
puc.7.3. Ha paccrosauu He 60see 1.5 M 0T aHanu3aTopa KpemsT po3eTKy U MOBOISAT
Hanpspkerne 220 B wnu 36B. Ecnu nuranue ananuzatopa 0yieT OCyIIeCTBIATHCS OT
cetu 36B, 50 ', HEOOXOAMMO TPETOXPAHUTENh 3 YCTAHOBUTH B COOTBETCTBUU C
MapKUPOBKOH (CM. puc. 7.2 U MapKHMpPOBKY B HIDKHEM OTCeKe aHaiuzaTtopa). [Tpu
BBIITYCKE < U3 TMPOU3BOJACTBA TIPEAOXPAHUTEIb YCTAHABIMBACTCS B IOJ0XEHUE,
COOTBETCTBYIOIIIEE MUTAHUIO aHanu3aropa oT cetd 220B 50I'w. [lns BBoga mpoBOAOB
TOKOBOT'O BBIXOJAa M IIPOBOJOB «CYXMX KOHTAaKTOB» BHYTPb HHYKHETO OTCEKa
aHanM3aTopa HEOOXOIUMO TPOTKHYTh OTBEPCTHS B PE3WHOBBIX IEpEMbIUKax 7 ¢
MOMOIIBIO KpecTOOOpa3HOM OTBEPTKM WM Inuiaa. Yepe3 OTBEpPCTHs MPOBECTH
OpoBOJA U COEAMHUTh HUX C KOMMYTAallMOHHOM KoOJoakou (puc.7.2.)
PETUCTPUPYIOLIUM CAMOITMCLIEM HWJIM COOTBETCTBYIOLIMM BXOJOM KOHTpPOJUIEpA WA
KOMIIbIOTEpa. /[ repMeTnyHOro. BBOJA MPOBOJAOB OHU JIOJKHBI UMETH KPYIJIOE€
CEYEHUE C HapYKHbBIM AUAaMETPOM MO H3oisimuu oT 2.5 no 8 MMm. CymmapHoe
COMPOTURJICHUE PETUCTPUPYIOIIETO MNpubopa U COCIUHHUTEIBHBIX TPOBOJIOB HE
noJpKHO npeBbimath 700 OM wim 2.5 kOM Jy1st CTaHIAPTHBIX TOKOBBIX BbIXO10B 0/4 -
20 MA nin 0 - 5 MA COOTBETCTBEHHO.

Jns monknmrodeHus kabens RS-kanama cHumuTE 3ariymiky Ha OOKOBOM
MOBEPXHOCTH HIDKHETO KOpITyca aHaiu3aTropa, IMPOBEIUTE uUepe3 OTBEPCTHE BHIIKY
kabens RS-kaHama U coOeMHUTE €€ C COOTBETCTBYIOIIMM Pa3bhbeMOM BO BHYTPEHHEM
oTceke aHanuzatopa (puc.7.2). 3adukcupyiite repMoBBOJ Ha OOKOBOM MOBEPXHOCTH
aHanuzatopa. Bropoii koner kabenst RS-kaHana noJKIIOUUTE K COOTBETCTBYIOIIEMY
BXOJY KOHTPOJUIEpA WK KOMIBIOTEPA.

[logcoenuHuTe BWIKY aHaluM3aTopa K pO3eTKe mnuTaHusi. BkirodyeHue
aHajau3aTopa OCYIIECTBISETCS C MOMOIIBIO BhIKIOUaTesst 10, pacmosioKeHHOro Ha
HIDKHEHW MOBEPXHOCTH aHaym3aTopa (cm. puc. 7.1).
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. OTCEE ANA BaTapedk

. PaEwem onAa nogkndeHA AC.

- MpeaoxpaHUTENE

. DTEERRCTHE ONA NOOKNOY BHMA MHTeRD eica RS-232.
. M OHT 33HEIE NETRH.

. PozeTka onAa nogcoeAMHEHMA MHTepd efica RS-232.
. MepmoBEOaEl

. KRemMMHMEM pene.

. KAEMMHMEKW TOKDE OO B BE 003,

10. BelkNKYATEMNE.

Fuc. 7.1, Ha#HKMA 0TCe aHanKsaTopa
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7.3. YcTaHoBKa H3MepPHUTEIbLHOMH KaMephl (cM. puc. 7.4.).

Jlnst pemieHust psga KOHKPETHBIX 3a/1a4 aHATUTHYECKOr0 KOHTPOJIS BOAOPO/A,

BBIITYCKAIOTCS HECKOJIbKO  MOAM(UKAIMI
U3MEPUTENBHBIX Kamep. KOHCTpyKTHBHBIE OCOOEHHOCTHM HM3MEPUTEIbHBIX Kamep
npuBefeHsl B 1. 4.3. M3mepurenpHas Kamepa YCTAaHABIIMBAETCS B KPOHULITEMHE,
nocrasisieMoM BMecte ¢ UK. Kperienne kpoHmTeliHa OCyecTBIsSeTCs ¢ MOMOIIBIO
OJIHOTO BUHTA. JIJi1 3TOr0 B MecTe KpeIieH!s KPOHIIITeHHA HEOOXOJUMO BBITIOJIHUTD
OIHO OTBepcThe M4 u n1Ba OTBEpPCTUS AUAMETpoM 2 MM coryiacHo puc.7.4. llpu
CBEPJICHHH OTBEpCTHM nuamerpom 2 MM (Tion mtudter) Bel MoxkeTe mpenycMoOTpeTh
BO3MOXHOCTh ycTaHOBKH MK B BepTHKaIbHOM IMOJI0KEHUU WU MO OCTPBIM YIJIOM K
ropu3oHTy. PaccrosiHue or Mecra ycranoBku MK no ananuzaropa ompenensercs
mHOU kabenst AC, BXOIsUIEro B KOMIUIEKT BbIOpaHHOTO Bamu ucnonHeHwus
aHamuzatopa ABII-01. 3akpenute KpOHIITEHH C TOMOIIBI0 BUHTa M4,
IpeIBapUTEIHLHO COBMECTUB INTUQPTHI -B KpPOHIITEHHE C OTBepcTHsMU d=2 MM.
VYceranoute AC B UK 1 3akpyTuTe HakKMAHYIO Taiiky a0 ynopa. [Ipu 3akpyunBanumn
railku pe3uHOBOE KOJIbLIO HA MEMOPAHHOM KOJIMAYKe JOHKHO MEPEKPHITh APEHAKHOE
otBepctue u repmerusupoath AC B MK. 3arem ycranoBute MK B KpOHIUTEHH.
[ToaBon ananu3upyemoi mpoObl MOHTHUPOBATH TPYOKOW M3 HEp)KAaBEIOUIEH CTalu U
TpyOkoii u3 I[IBX (mnst rubkoro coenuuenus). [lpu mpoBeneHuH HempepbIBHBIX
M3MEpPEHU BOJOpPOAa B MHUKPOTPAMMOBOM 00JIaCTH KOHLEHTpAaIMi HCIOJIb30BaHHE
TpyOOK W3 CHJIMKOHOBOM pe3uHbI He nomyckaercs. CiauB aHaIU3UPyeMOM HpPOObI
JOJKEH OBITh CBOOOIHBIM. JlJI 3TOr0 JA0IyCKaeTcss UCHoab30BaTh Tpyoku u3 [IBX ¢
BHYTPEHHHUM JIMaMETPOM HE MeHee 4 MM.
7.4. BkiiodeHue aHaamu3zatopa. BiiiroueHue aHand3aTOpa OCYIIECTBISETCS C
MOMOIIBIO TIepekiItoyarens (cM. puc. 7.1.), KOTOpPbI paclojioKeH BO BHYTPEHHEM
OTCEKE. aHAJIM3aTOpa 3a PE3MHOBBIM TIepMOBBOJAOM. JlIsi BKIOYEHUS aHAIM3aTOpa
HY>KHO HAJaBUThb HA PE3MHOBBIM I'€pPMOBBOJ, PACIOJIOKEHHBIN CIpaBa Ha HUKHEU
OOKOBOW MOBEPXHOCTH aHanuzaTopa. Yepe3 15 MuUHYT aHaiu3atop rOTOB K
MPOBEJICHUIO KAIUOPOBKH (CM. 1. 9).

Ipumeuyanue. [lns nmonspuzauuu u3MepurenbHoro snektpona ACpH, oH nomkeH ObITh
MOJIKJIIOUEH K U3MEPUTEILHOMY YCTPOICTBY aHanu3aTopa He MeHee 9-12 yacos. IIpu BeIKIIOUEHUN
aHaJIM3aTopa M3MepUTENbHbIN AekTpoa AC mnonspusyercs OT Oarapeilku, YCTaHOBJICHHOH B
HIDKHEM OTCEKe aHanu3aropa. batapeiiky HeoOxoaumo 3ameHsaTh 1 pa3 B 2 roja.
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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 uHTepdgeiic NporpaMmai.

Bxarounte ananuzarop nepekitouarenem 10 (cm. puc. 7.1). Ilocne BrIroueHus
ananuzatopa ABII-01 na rpadguueckom aucruiee oToOpakaeTcs JIOTOTHUIL

. 3areM HayuMHAETCs MPOLECC CaMOJMArHOCTHKU M
ABTOMAaTHYECKOM HACTPOMKHU AHAIM3ATOPA, KOTOPBINM 3aHUMaeT 3-5 muHyT. Bo Bpems
OUAarHOCTUKM Ha JuUCIulee OTOOpakaeTcsl MPOLECC BBIINOIHEHUS PAa3IMYHBIX
JUArHOCTUYECKUX TECTOB M YKAa3bIBA€TCSl MPOLIEHT 3aBEPILICHUS] CAMOJUArHOCTHUKH.
[locne ycrenmHoro 3aBepLi€HUs] JUAarHOCTUYECKUX TECTOB M HACTPOMKH aHAIU3aTop
NEPEXOUT B PEKUM H3MEPEHHs M Ha - JUCIUIEe aHalu3aTopa  O0TOOpa)karoTCs
PE3yNbTAThl U3MEPEHUS KOHIICHTPAIIUU BOJOPOa B BEIOPAHHON €IMHNIIC H3MEPEHUS,
TeMIIepaTyphl, BpeMst 1 fata (cM. puc. 8.1).

— WuaukaTtop npeBbllIeHNs TMana3oHa NIKalbl caMonuca
— WMuaukatop BKJIIOYEHHU (BBIKIIOYEHHUS ) 3BYKOBOW CUTHANIM3AIUU
NupnukaTop 3anucH JIaHHBIX B SHEPTrOHE3aBUCUMYIO MaMsITh
NHaukaTop NpPEBBINICHUST BEPXHETO (HUYKHEr0) YpPOBHS
CUTHAIU3ALNU
l— Nuaukatop BKITFOYEHUS AIEKTPOHHOTO OJIOKHOTA

CZI Ctpoka  «MKOHOK» W  IIOKa3aHWs
TeMIIEpPaTyPhI
[Tokazanust Bojopoja B BBIOpaHHOU
€IMHUIIE U3MEPEHUS

cj Bpewms, nara usmepenust u 0603HaueHue
YCIIOBUH MPOBEICHUS U3MEPEHHUIM:
I — u3mepenus B ra3oBoit ¢ase;
K — u3mepeHus B KUJIKOCTSIX;
C — u3MepeHus B COJEHBIX BOJAX.

Puc. 8-1. OkHO pe3yJIbTaTOB U3MEPECHUS.

CnpaBa ot aucmies aHanuzaTopa (cM. puc. 5.1) pacronoxeHa KiaBuaTypa,
cocTosias u3 mectu kiapuil. C MOMOIIBI0 ATUX KJaBuIll Bel ympasisere paboToit
aHanuzaTtopa. Jlucmiel u kiaBuatypa UMEIOT MOJICBETKY, YTO cO3/1aeT KOM(MOPTHBIE
yaoOcTBa B paboTe ¢ aHAIMU3aTOpPOM B 3aTEMHEHHBIX MNoMmelleHusx. KraBuim
KJIaBUATYPbl BBITIOIHSIOT CJICIYIOMNE (PYyHKIINU:

< nasuma «BBO/l» Bemonnsier ¢pynkuun Bxoga B ['JITABHOE MEHIO,
BBOJIa JTAaHHBIX, BBIOOpA O MEHIO M YTBEPIUTECIBHBIX OTBETOB «J{A» Ha BOIPOCHI,
BBICBEUMBaEMbIe Ha TpaUICCKOM JHCILICE;
C - xnasuma «CBPOC» BbINONHSET  (DYHKIMIO OTKa3a OT BBINOJHEHUS
npeaaraeéMbix Ha JIMCILIeE JEMCTBUI M BO3BpaTa K IPEIbLAYIIUM onuusaM meHro. C
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IIOMOIIIBI0 3TOW KIIABUIIM TaKkXkKe JaroTcs orpuuareinbHble orBeThl «HET» Ha
BONPOCHI, BBICBEUMBAEMbIE Ha TpaduueckoM auciuiee. [lpu cpabarbiBaHuy 3ByKOBOM
CUTHAIU3ALMKU YIAEpKaHUE 3TOU KIIABUINM B HAXXaTOM COCTOSIHUM B TEUEHUE 5 CEK.
OTKJIXOYAeT 3BYKOBOW curHai. lIoBropHOe yaep:kaHue 3TOW KIABUIIM BKJIKOYAET
3BYKOBOM CUTHAII

UeTplpe KJIABUIIM, pACIOJIOKCHHBIE B yrIjax pomoa,
A BBITIOTHAIOT ~ (DYHKIIMM ~ TIepeMelieHuss  Kypcopa B
HaIPaBJICHHUSIX YKa3aHHBIX CTPEIIKAMH.

Korma ananuszatop TpeOyeT BBECTH ~ YMCIOBBIE HIIU
< > CUMBOJIGHBIE  3HAUEHMs, KJIABMIIAMU CO  CTPEJIKaMH
«BITPABO», «BJIEBO» BbIOUpaeTcsi 3HAKOMECTO ISl

BBOJIa KOHKPETHOM 1U(pbl ik cuMBojia. C MOMOIIBIO ATUX
KJIABUIII TAKXKE OCYILECTBIACTCA (DYHKLMS MPOJUCTHIBAHUSA
v JNAHHBIX, 3allMCaHHBIX B DHEPTOHE3aBUCUMYIO0 NaMIThb H
AIIEKTPOHHBIN OJIOKHOT.

Korna ananuzarop TpeOyeT BBECTHM YHCIIOBBIE WJIM CHMBOJIbHBIE 3HAYEHUS,
knaBumm  co  crpenkamu  «BBEPX», «BHM3»  BbIMOAHAIOT  QYHKIUIO
«MIPONMUCTHIBAHUSY («OONbBIIE» M «MEHBIIE») U BBIOOPA KOHKPETHBIX LU(Dp WM
CHUMBOJIOB.

B pexume «3mepenuey npu Haxatun knasuiid «BHUM3» ocymectBisieTcs
3aMKCh IAHHBIX B 3JIEKTPOHHBIA OJ0KHOT.

OnHoBpemenHoe Haxatue wiasum «BHU3» wu  «BBOJ/» B okxHe
«KAJIMBPOBKA)» no3BosisieT BOTH B City)e0HOe MeHI0. ONIuu Ci1y>KeOHOro MEHIO
[IO3BOJISIIOT MPOBECTU KaNMOPOBKY JaTUMKA TEMIIEPATypbl, JIEKTPOHUKH U BBECTH
3HaueHue Koapduimenta « Kuakocte-rasz.

OnnoBpemennoe Haxatue knasuml «BHU3» m «BBO/» B okHEe HacTpoukm
TOKOBOT'O BbIXOJa MO3BOJIUT Bam M3MeHNUTh MacuTad IIKaIbl CAMOIUCLIA.

OnnoBpemennoe Haxarue knaBuil «BHU3» n «BBO/» B okHe «YcTaHOBKa»
MO3BOJIMT BaM BOCCTaHOBUTH 3aBOJICKME HACTPOMKH aHAJIM3aTOPA.

Bo Bpemst paboThl aHanM3aTOpa Ha AUCIUIEE MOTYT HOSIBJIATHCS COOOILEHMUA:

Hootcanyiicma nodoxcoume - 1o cooGIIEHUE TIOSBISETCS IPH OYEHb OBICTPOM
U3MEHEHUM CHUrHaja JaTyuka W aHalIu3aTopy s HIpoBeneHHsl 00Jiee TOYHBIX
U3MEpEHU  TpeOyeTcs HECKOJIbKO CEeKyHJ i  BblOOpa  ONTHUMAaJbHOIO
Koa(hpuLieHTa yeuIeHusl.

HET CEHCOPA — D10 coobienne nossiseTcs, KOraa CEHCOp HE MOAKIIOYEH K
aHAJIM3aTOPY WJIM MTOBPEXKJIEH €ro Kadelb.

He cmoTpss Ha [J0BOJBHO CIIOKHOE M PA3BETBIECHHOE IPOIPAMMHOE
oOecrieyeHue, aHanu3arop uMeeT npocTod U yaoOHbii s Ilo;me3oBarens
nporpamMmHbIid uHTEepdeiic. bomboit rpaduyecknii TUCIIeH U KJIaBUATypa U3 MIECTH
KJIaBUII 1T03BOJIsIOT [lob30BaTesnto ynpasisiTh pabOTON aHAINU3aTOpa, OCYIIECTBIIATh
pa3TuYHbIC BUBI HACTPOEK M KaTUOPOBOK, 3aIlMCHIBATH M BBIBOJUTH MH(POPMAIIUIO
HAa JUCIUICH aHaiM3aTopa, KOMIBIOTEp W Jp. HWHTEpQEHCHBIE YCTpOWCTBA.
[Tonp30BaHKe aHAIM3aTOPOM TMPEJCIBHO MPOCTOE U CBOAMUTCA K BBIOOPY HYKHBIX
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ONUMK B MEHIO U OTBETAM Ha BOMPOCHI, BBICBEYMBAEMBIX Ha JIUCIUIEE, C TOMOUIBIO
nByx knasuil «/a» (Box) u «Her» (COpoc). ANTOPUTMBI YIIpaBIEHUS TOCTPOEHBI
TakKUM 00pa3oM, UTO aHAJIU3aTOP «BEAET» OIepaTopa, UCKIIoUas BOZMOXKHBIE COOU U
omunbku B ero padore. [IpuBenennoe numxe onucanue uHTepdeiica Ilonb3oBarens
nomoxkeT Bam ObIcTpo ocBOUTH paboTy ¢ aHanuzaropoM. [Ipu onucanun unrepdeiica
[Tonb3oBaTens HaJ UIUTIOCTpAIMEe KakI0r0 OKHA YKa3bIBAETCA 1[ENOYKa OMIUH, TPH
BBIOOpE KOTOPBIX BBl BEIXOUTE HA 3TO OKHO.

8.2. ''maBHOE MEHIO.

JAucmien JaHHBIX —> TJABHOE MEHIO

Jlisi BXojga B TJIABHOE MEHIO
Haxmure knasuiry «BBOJ/l». Ha
JUCIIJIEE aHAJIU3aTOPA MOSIBUTCSI OKHO,
**["TJTJABHOE MEHIO**, moka3anHoe
Ha puc. 8.2-1.
B »>TOM OKHE ¢ IOMOMIBIO KJIaBHIII
nepemMelieHuss Kypcopa Bbl Moxkere
BBIOpATh OJHY W3 ISITH OIIINN.

Puc. 8.2-1. OkHo «I'naBHOE MEHIO»

KanuOpoBky - Bxon B menio «KannbpoBku» 1mo3Boaut Bam mposectu
KaJTMOpOBKY HYJIEBOM TOUYKH aHAJIM3aTOPa, BHIMOJHUTH aBTO KanuOpoBky mo [II'C u
CHEIUATbHYI0 KaIUOpPOBKY MpH IOMOIIM KanuOpaTopa (MoapoOHOE OIKCaHue
pexuma «K KAJIMBPOBKA» npuseaeHo B 11. 9.)

YeraHoBKM - Bxog B MeHIO «YCTaHOBKM» IIO3BOJIMT BaM BBecTH
OapoMeTpuueckoe aaBieHue, kodpduuneHT «KuaKocTb-raz», ColIeHOCTh, BbIOPATH
HM3MEPSIEMYI0 BEIIMYMHY U €IUHUILY U3MEPEHHUs BOJOPOJA, YCTAaHOBUTH Yachl U
HACTPOUTh UHTEP(EUCHBIE YCTPOICTBA. DTO MEHIO HCIOJIB3YETCSl JJii HACTPOUKHU
aHaJu3aTopa Ha pelieHue KOHKPETHBIX 3a]a4 aHAIUTHYECKOT O KOHTPOJISI BOJIOPO/IA.
Juciieif JaHHBIX T—> rJIaBHOE MEHI0 ™ yCTAHOBKH

B riiaBHOM MeHIO BBIOEpUTE OMIIUIO
«YcranoBku» u Haxkmure «BBOJl». Ha
JUCILJICE aHalIu3aTtopa TMOSBUTCA OKHO,
**YCTAHOBKA**, uzo0paxeHHoe Ha
puc. 8.2-2.

B »s3roM OKkHE €  TOMOLIBIKO KJIABUII
nepeMeleHus  Kypcopa Bbl  mMoxkere
BBIOPATH OJHY M3 YETHIPEX OIIIHA.

Puc. 8.2-2. Oxno «YCTAHOBKA »

/Inarnoctuka — Bxoxg B ommo «JMATHOCTHUKA» mnossonmur Bam
BBITIOJTHUTh ~ JIMATHOCTUYECKUE TECThl  OTHACABHBIX  OJIOKOB  HM3MEPUTEIBHOTO
YCTPOMCTBA U aMIIEPOMETPUUECKOTO CEHCOPA.
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Jluciuiel JaHHBIX "™ TJIaBHOE MEHI0 ™ JUATHOCTHKA

B rnaBHOM MeHIO BbIOEpUTE
OTILINIO «IMATHOCTHUKA» u
Haxmute «BBOJ/l». Ha gucmee
aHanu3aTopa MOSIBUTCS OKHO,
**ITMATHOCTUKA**,  m300pakeH-
HOE Ha puc. 8.2-3.

Puc. 8.2-3. Oxuno « IMATHOCTHUKAY.

HpOTOKOJII/IpOBaHI/Ie. Bxox B ommuio «IIPOTOKOJIMPOBAHUE)
no3BosuT BaMm 3agaBaTh MHTEpBad BPEMEHHU ISl JUCKPETHOW 3allUCH PE3yJIbTATOB
U3MEPEHUN B HHEPrOHE3aBHUCUMYIO MaMsTh, OCYLIECTBIATH - BKIIOUEHUE U
BoikiitoueHue pexuma «I[[POTOKOJIMPOBAHUE», BbIBOAUTH pPE3yJbTaThI
M3MEPEHUN Ha JAMCIUIEN aHaIu3aTopa U KOMIIBIOTEP, & TAKKE IPOU3BOJIUTH yIAJICHHUE
JAHHBIX U3 SHEPrOHE3aBUCUMOM MaMSITH.

Jducniieif JaHHBIX T=> TrJIaBHOE MEHI0 ™ MPOTOKOJMPOBAHUE

B rmaBHOM MeHIO BbIOEpUTE
onmno «I[IPOTOKOJIMPOBAHUE)»
n Haxmutre «BBOJl». Ha naucmiee
aHaJM3aTopa MTOSIBUTCS OKHO

**[TPOTOKOJIMPOBAHUE**,
U300pakeHHOoe Ha puc. 8.2-3.

Puc. 8.2-4. Oxuo «IIPOTOKOJIMPOBAHUE)

JIeKTPOHHBIM 0JOKHOT. Bxox B om0 «bJIOKHOT» mo3soaur Bam
OCYIICCTBJIATH BKIITOUCHHUE M BBIKJIIOYCHHC PCKHMMaA 3allMCU JIaHHLIX B SJICKTpOHHBIfI
OJIOKHOT, BBIBOAMTH PE3YJIbTaThl M3MEPEHUN Ha JIUCIUIEH aHalu3aTropa, a TaKkKe
IMPONU3BOAUTL YJAJICHUC JaHHBIX M3 OJIOKHOTa. 3amuch JAHHBIX B BHGKTpOHHBIﬁ

onokHot ocyuectBisiercss B pexume «MU3MEPEHUE» naxatuem Ha KiaBully
«BHU3».

Juciuieii JaHHBIX T™> [rJIABHOE MEHI0 ™  3JIeKTPOHHbIH 0JI0KHOT
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B rmaBHOM MEHIO BBIOEPHUTE OIIIHIO
«bJIOKHOT» u naxmure «BBO/».
Ha nucruiee ananumsatopa MOSBUTCS
OKHO **3JJEKTPOHHBIN
BJIOKHOT**, nzo0paxeHHOe Ha pucC.
8.2-4.

Puc. 8.2-4. Oxno «JIEKTPOHHBIN BJIOKHOT

8.3. Menw «YCTAHOBKA»

Jncnuielt JaHHBIX T—> IJIABHOE MEHI0 ©T—)

YCTAHOBKH

Oto MeHio (cM. puc. 8.3-1) ucnosb3yercs JUisi HACTPOUMKM aHaiM3aTopa Ha

YcTaHOBKA YCJI0BUH U3MEPECHUH.

peleHue KOHKPETHBIX 3a71a4
AQHAJTUTUYECKOTO KOHTPOJS BOAOPOJA.
Bxonx B MeHIO «YCTaHOBKa» HO3BOJIUT
Bam BBecTM JaHHBIE TIO YCJIOBHUSAM
IPOBEICHUS U3MEPEHUH, BBIOpaTh
U3MEPSIEMYI0 BEJIMYMHY W  CIUHHILY
M3MEPEHUs BOJIOPO/a, YCTAHOBUTH YacChI
Y HACTPOUTH UHTEP(DEICHBIE YCTPOCTBRA.
Puc. 8.3-1. Oxno «YCTAHOBKA»

MeH10 yeTaHOBKa > yCTaHOBKA YCJIOBHI H3MepeHH i

IIpu - BBIOOpE omIuu «YCIHOBUU H3MEpEHHI» (CM. pHC.

aHaJIU3aTopa OTKPBIBAETCS OJIHO M3 TPEX
OKOH B 3aBUCHMOCTH OT YCTAaHOBJIEHHOMU
NPEIBAPUTEIBLHO  €IUHUIBI  U3MEPEHUSI.
Ecom B onmuum  «YcTaHOBKa  €IMHUIL
U3MEPEHUs» ObUTM BBIOpaHBI  €IUHMUIIBI
u3MmepeHust -~ 00.%, TO Ha - JHCIUIEE
aHanu3zaTopa BBICBEUHBACTCS OKHO,
MOKa3aHHOE Ha puc. 8.3-2

8.3-1) Ha nmucruiee

Puc. 8.3-

2 OKHO yCTaHOBOK YCJIOBUW U3MEPEHHUN.
ITpu naxaTuu kiasuiu «BBoa» Ha AMcIUIee aHATM3aTOpa MOSBUTCA OKHO JJIsS BBOAA
JaHHBIX OapomeTpuueckoro aamieHus (puc. 8.3.-3). 3HaueHue OapOMETPUUYECKOrO
JaBJI€HUS BBOJUTCS C TMOMOUIBIO < KJIABHII MEpPEMEMICHUS Kypcopa M KIaBUIIH

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

MeH10 ycTaHOBKA

Y raHoBKa YCJOBHii H3MepeHuii

Ecniu B onmum «YCTaHOBKA €IUHHUIL
U3MEPEHUs» OBIIM BBIOPAHBI EIUHUIIBI
U3MEpPEHUs  MacCOBOM  KOHIIEHTpaIluu
BOJOpPO/a, TO TMpU BbHIOOpE OMIUU
«YcnoBuit m3Mepenuit» (cM. puc. 8.3-1)
Ha JUCIUIEE aHalu3aTopa OTKPBIBAETCS
OKHO, IMOKa3aHHOE Ha puc. 8.3-4

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

[Ipu BbIOOpEe omuuu «ConeHOCTh» Ha
JUCIUIeE aHAIM3aTOpa BBICBEUMBAETCS
OKHO ' MOKazaHHoe Ha pwuc. 8.3-5. C
MOMOWIBIO  KJIABUII  TEpEeMEIICHHUS
Kypcopa u  knaBumm  «BBOJ»
OCYUIECTBIISIETCSl ~ BBOJ ~ 3HA4Y€HUSA
COJIEHOCTH B AHAIIU3UPYEMOU
xuakoctu B nepecuere Ha NaCl.

MeH10 yCTAHOBKA

Puc. 8.3-5. OKHO yCTaHOBKH COJICHOCTHU

I CTAHOBKA yC/JI0BHIi H3MEPeHmii

Ecnnu B ommuum «YCTaHOBKA €MHUIL
U3MepeHus» Oblia BbIOpaHa u3Mepsiemas
BEJIMYMHA  MapLUaJIbHOTO  JIaBJIICHUS
Bojoposa (MM. pt. cT., klla), To mpm
BBIOOpE OMNIMKU  «YCIOBUH HU3MEPEHHUI
(cm. puc. 8.3-1) Ha aucmiiee aHaIM3aTOpPA
OTKPBIBAETCA OKHO, NOKAa3aHHOE Ha PHLC.
8.3-6

Puc. 8.3-6. OkHO ycCTaHOBKM OapOMETPUYECKOrO JaBJICHHUS W BBIOOpA Cpebl TIe

OyyT npoBoAUTHCS 3MepeHust pHo.
[Ipu BBIOOpPE ommMH

«Kunkoers/'a3» Ha

JUCILICC aHalim3aTopa

BBICBEUMBAECTCS OKHO MTOKa3aHHOE Ha pHuc. 8.3-7.
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C nmomo1po KJIaBUII MepeMenieHus kypcopa u kinasuiu «BBO/» ocymectsisercs

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

«Kuakocte» aHaJIU3aTop Oyner
aBTOMATUYECKHU KOMIIEHCHUPOBATh
CUCTEMATUUECKYO MOTPEIIHOCTD
U3MEPECHUH, U3BECTHYIO KaK

kodppunment «Kuakocte-I'azy (em. 1.
5.3.3).

Puc. 8.3-7. OxHo BeIOOpa cpebl re Oy IyT MPOBOAUTHCS U3MepeHus pH,.

YcTranoBKa eIMHUIL HU3MEPCHUSA

Jucmieil AaHHBIX T=> rjaaBHoe MeHIO  T—> yCTaHOBKH _ T—>
YCTAHOBKA eAMHUL M3MepeHusi T

IIpu BXOJIE B OIILINIO
«YCTAHOBKA enuHuil u3MepeHUs»
aHaymzaTop mpeasaracT Bam BeIOpaTh
u3MepsieMyr0 BenuuuHy. Ha nucruiee
aHaJIu3aTopa  BBICBEUMBAETCA  OKHO,
NOKa3aHHOE Ha puc. 8.3-8

Puc. 8.3-8 OxHo BpIOOpa U3MEPSIEMON BEIIMYNHBI

C noMomipo KJIaBUII TIEPEMEIEHUs Kypcopa BbIOEpUTE OJHY U3 OILMNA Ha
mucruiee (cMm. puc. 8.3-8) u Haxkwmute knaBumy «BBOJ/l». B 3aBucuMoctu oT
BbIOpaHHOM Bamu oniuu Ha AucCIUIee MOSIBUTCS OJHO U3 TPEX OKOH.

Puc. 8.3-9a

Puc. 8.3-90
Puc. 8.3-98

8.3-9. OkHa BbIOOpA €AMHUI] U3MEPEHUSL.
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B nepBom okHe (cMm. puc. 8.3-9a) amanuzarop mnpemnaraeT Bam BbeIOpaTh
EAUHUIY W3MEPEHUST MACCOBOM KOHUEHTPALUUM BOJOPOAA MPU H3MEPEHUSIX B
KUAKOCTSAX: Mr/a; Mkr/i; ppm. [lpu npoBeneHun u3MepeHUN B ATUX €IUHUIAX
aHAIM3aTOp  BHOCHUT  JIBOMHYIO ~ TEPMOKOMIIEHCAIIMIO  Kak Ha  CBOMCTBa
ra3onpoHuIIaeMoil MeMOpaHbl CEHCOpa, TaKk M Ha TEMIIEPaTypHYIO 3aBUCUMOCTD
ko3 ULIeHTa paCTBOPUMOCTH BOJIOPOa B BOJIE.

Bo BTopom okne (cM. puc. 8.3-90) ananmuzatop mnpeaaraet Bam BbIOpaTh
€IUHUIlY U3MEPEHHUS MPOILIEHTHOE COJICPKaHUE BOJIOPO/Ia: 00bEeMHBIE MPOIEHTHI (00.
% - ucnonb3yercss npu aHanuze ra3oB). [lpu npoBeneHun H3MEpeHH B ATUX
EAUHUIAX aHaJU3aTOp BHOCHT TEPMOKOMIIEHCAIIMIO TOJILKO Ha CBOMCTBa
ra3onpoHMIIaeMON MEMOpPaHbI CEHCOPA.

B Ttperhem oxHe (cMm. puc. 8.3-9B) aHanmuzaTop npemsiaraetr Bam BbIOpaTh
EAVHUIYY HM3MEpEHUsl MapUuajibHOTO JaBi€HUS BOJOpoAa: MM.pT.cT. unu klla.
WN3mepeHnst B 3TUX €AMHMIAX HCHOJNb3YIOTCA KaK JJis aHaliu3a TIa30B, TaK H
Kunkocteu. IIpu nposeneHUM U3MEpPEHMM B 3TUX EIUHULAX aHAIU3aTOP BHOCHUT
TEPMOKOMIIEHCAIMIO TOJIBKO Ha CBOMCTBA Ta30MpOHUIIAEMOl MeMOpaHbl CEeHCopa.
[Tocnie BbIOOpa enuHULl U3MeEpeHHs (MM. pT. cT. win klla) Ha nucnee aHanu3aropa
BBICBETUTCS OKHO IOKa3zaHHOe Ha puc. 8.3-7. [lpu BbeiOOpe omuu «KuakocTb»
aHaimu3aTop ~ OyJIeT  aBTOMATHMYECKHM  KOMIICHCHUPOBATH CHUCTEMAaTUYECKYIO
MOTPENIHOCTh M3MepeHui, u3BecTHyo Kak «Koaddumment XKunkocts-I'az» (cM. m.
5.3.3).

[Hocne nHaxarusa knasuiun «BBOJI» Ha qucriiee aHanmu3aTopa MOSIBUTCS OKHO
pe3yabTaTOB U3MEpeHU (cM. puc. 8.1), B KOTOpOM OHHM OTOOpakaroTcsi B BLIOpaHHOMU
Bamu egunune usmepenus. Ecnu Bbl 3axoTHTe M3MEHUTH €IMHMILY M3MEPEHUS B
nporiecce padboThl, TO HMHTENIeKTyalbHble anroputMmbl ABII-01 mo3Bossar Bam sto
clenatb, He MpuOeras K HEOOXOAUMOCTH TNPOBEJEHUS MOBTOPHOM KaTMOpPOBKH.
AHanu3aTtop caMOCTOATENbHO ONpPENETUT HEOOXOAUMOCTh BHECEHMS TE€X WJIM HWHBIX
TEPMOKOMIEHCAIMI, BBIMOJIHUT BCE HEOOXOAUMBIE IIEPECUEThI, CBSI3aHHBIC C
U3MEHEHHEM KaK HW3MEpsSEeMOM  BEIMYMHBI, €IMHULBL U3MEPEHUs U IapamMeTpoB
kanuOpoBku. Kpome Toro, aHanauzaTop omnpeneauT HeoOXOIMMOCTh KOMIIEHCAlUU
CHUCTEMATHYECKOM NOTPEIIHOCTU n3MepeHui «Knakoctb-1"as3».

YcranoBka nHTepgencon
Jucmieil AaHHBIX > rjaaBHoe MeHI0 T—> ycTaHoBKH T
—> YCTaHOBKa MHTep(eicoB

[Ipu BXOJIE B OIILIUIO
«YCTAHOBKA WuTtepdeiicoy
aHaymM3aTop mpejyiaraeT Bam BbIOpaTh
uHTepdeicHoe YCTPOMCTBO TS
HacTpouiku. Ha nucree ananmusaropa

BBICBEUMBAETCS OKHO, MOKa3aHHOE Ha
puc. 8.3-10.

Puc. 8.3-10 OkHo BbIOOpA
uHTepdeiicoB
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Hacrpoiika TOKOBOIro BbIX0/1a

B  okme  «HACTPOHKA
MHTEP®ENCOB» (cM. puc. 8.3-10)
BbIOEpUTE ONIMI0 « TOKOBOrO BBIXOJa»
u Haxmure knasumy «BBOJ». Ha
JIUCIUIEE aHalIu3aTopa B Te4YeHUe 5
CEKYH/I BBICBEUMBAETCS OKHO,
noka3zaHHoe Ha puc. 8.3-11.

Puc. 8.3-11 OxHO Tekyuue napameTpsl.

3aTeM Ha JIHCIUIEE aHaIu3aTropa
MOSIBUTCSI OKHO, MOKAa3aHHOE Ha pUC.
8.3-12. Ecimu BblL XOTHUTE OCTaBUTH
HACTpOIKK 0e3 M3MeHeHul BblOupaeTe
«HET», anamuszarop BO3Bpamaercs B
OKHO HacTpoiku uHrtepdeiicon. Ecam
Bpl  xoThTE€ UM3MEHHUTH HACTPOWKHU
TOKOBOT'O BbIX0/1a BbIOMpaeTe «JA»,

Ha JUCIUJIEE aHAJIM3aTopa MOsBIIIETCS OKHO, T0OKa3aHHOE Ha puc. 8.3-13

Puc. 8.3-12 OkxHo Bompoca

B 3TOM OKHE C TOMOIIBIO KJIABUHI
BBEIOCPUTE
CTaHJIapTHBIN TOKOBBIA BbIXOJ (0-20, 4-
20 wim 0-5 MA), Ha KOTOPBIA HACTPOEH
CaMOIIHCeEIl.
[Tocime Haxkatusa knaBumu «BBOJl» Ha
JVCIUIEE aHAJIU3aTopa MOSBISETCS OKHO,

NepeMeIleHnsl ~ Kypcopa

Bam - peructpupyrommit

MOKa3aHHOE Ha puc. 8.3-14.

Puc. 8.3-13 OkHo BeiOOpa cTaHIAPTHOTO
TOKOBOTO BBIXO/Ia

C mnomompl0 KIaBUII TEPEMEIICHHS
Kypcopa YCTaHOBUTE BEPXHUI
IUana3oH  [IKaJIbl - caMONuCIa U
Haxxmute «BBO/».

Ha pucniiee anammzatopa mNOSIBUTCA
OKHO, IMOKa3aHHOE Ha puc. 8.3-15.

Puc. 8.3-14 OxHO HAaCTpOWKHU HIKAJIBI CAMOIKCIA



Y1006l u30€XKaTH

Puc. 8.3-15 OknHo BBODa KO3 PuIeHTa
MacIITaOupPOBAHUS KAl CAMOIIKCIIA.
B anamuszarope Takxke

Puc. 8.3-16 OxHo BBOJ1a KOA(DPUIIUEHTOB
MacHITaOUpOBaHUs HIKAJIbl CAMOIUCHA.

«3allIKaJIUBaHUA»

IPenyCcMOTpEHA
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fiepa CcaMmolKClia TPU [PEBBIIICHUH
BEPXHEro Mpejienia MIKaibl CaMOIKCIIA,
Ber  moxere BBecTH KOd(hUITUEHT
YMEHBIIICHUS MacITada MKajiIbl paBHBINA
10 158105 OTKa3aTbCsl oT
MacIITaOMpOBaHUS. st BBO/JIa
kod(ppunnenTa MacIITaOupOBaHUS
YCTAHOBUTE Kypcop Ha omiuio «JA» u
Haxxmute knasuiry «BBOJI».

BO3MOXHOCTb BBOJA JPYrUX
MacTabHbIX KO3 duuueHtoB (2, 3,
20). Hns BbIOOpa OOOTO M3 ATHUX
ko3¢ duirieHToB B OKHe puc. 8.3.15
HEOOXOMMO  YAEpKUBas  KJIABUILY
«CTpesika  BHHM3» B HaXaToM
COCTOSIHUM HaxKaTh Kiasuiry «BBO/I».
Ha pgucruiee asamusatopa IMOSIBUTCS
OKHO, TIOKa3aHHOE Ha puc. 8.3-16.

[Tocne BeIOOpa KO3 (dUIIMEHTa MACIITAOMPOBAHUS AHATU3ATOP NEPEXOAMUT B
PEXUM N3MEPEHUS U HA TUCILUIEE MOSABIISIETCS OKHO, ITOKA3aHHOE HA puc. 8.1.

Hacrtpoiika unrepdeiicoB - RS-Kanana
JucnJieid JaHHBIX T—> rjaBHOE MEHI0 [—> YCTaHOBKH I—>

YCTAaHOBKA UHTep(encoB m—)>

Hacrtpoiika RS-Kanana

B oxme «HACTPOUMKA
NUHTEP®ENCOB» (cm. puc. 8.3-10)
BeIGepuTe ommio «KHACTPOUMKA RS-
Kanama» ©®  HaXMWUTE  KIABUILY
«BBO/l». Ha naucmiee anammu3atopa
MOSIBUTCSI OKHO, IOKAa3aHHOE Ha pHC.

8.3-17.

RS-kanana

Puc. 8.3-17 Oxkno «YCTAHOBKMU RS-Kanana»
B stom okue (puc. 8.3-17) Bbl MokeTe BKIIOUUTH/BBIKIIOYHUTH Mepeaady
pe3yJIbTaToOB U3MepeHuil uepe3 RS-kaHam Ha KOMIIBIOTEP, a TakKe 3a7aTh MHTEPBAI

BPCMCHH LA IICpCaaqdn JaHHbIX.
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Jliist Toro yToObI 3a71aTh UHTEPBAI (CM.
puc. 8.3.-17) BeiOepuTe onmuo «3aaaTh
UHTEpBA», M HAXMUTE KJIABHIILY
«BBO/l». Ha pucmiee ananuzatopa

NOSIBUTCSI OKHO, ITOKAa3aHHOE Ha pHUC.
8.3-18.

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

3amanue

HHTCpBaJla . BPpEMCHU  OCYHICCTBIICTCA C

IIOMOIIBKO  KJIABHIII

nepeMmernieHus Kypcopa. Ilocime BBojga [MaHHBIX aHAIM3aTOP BEPHETCS B OKHO
«HACTPOUKA MHTEP®ENCOB» (cwm. puc.-8.3-10).

HACTPOUKA UHTEP®ENCOB Curnajansanuu

Jlucnuieii JaHAbIX > rjiaBHOe MEHI0 T—> yCTaHOBKH I—> YCTAHOBKA

uHTepdeiicoB —> CurHanmn3zanum
Hacrtpoiika Curnajauzanuu

B OKHE «HACTPOMKA
UHTEP®ENCOB» (cM. puc. 8.3-10)
BEIOCpUTE oMM« « CHTHATU3alUN» M
Haxmure knasuimy  «BBOJI». Ha
JUCIUIEE aHAJIM3aTOPa BHICBETUTCS OKHO,
MoKa3aHHoe Ha puc. 8.3-19.

Puc. 8.3-19 Oxno «HacTpoiika curHaau3anum»
B sTom okHe Bbl MOXeTe HacTpOUTh Ipenesbl cpabaThIBaHUs CUTHAIA3ALUU
[0 BEPXHEMY U HI)KHEMY YPOBHSM, a TaK)K€ BKIFOUUTH/BBIKIIOYUTH CUTHAJIU3ALIMIO.

npezena cpadaTbIBaHUS CUTHATU3AIHIH.

JIns1 HaCTPOMKH CUTHAIM3ALNAHN 110
BEpXHEMY YPOBHIO B OKHE puc. 8.3-19
BbIOEpUTE OMIUIO0 «BepXHHIl ypOBEHb»
u HaxmuTe knaBumy «BBOJ». Ha
JUCIUIEE  aHAIW3aTopa  BBICBETUTCS
OKHO, TTOKa3aHHOE Ha puc. 8.3-20.

Puc. 8.3-20 OxkHO HacCTPONKH BEPXHETO

IIOMOIIIBIO KJIaBUIII
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nepeMeleHnsl Kypcopa BBEIUTE 3HAUCHHE BEPXHEro Tmpejesia cpadaThIBaHUS
curHamm3anuu v Haxmute kinasumy «BBOJ/l». Ha npucnnee anamuzaropa
BBICBETUTCS OKHO, MMOKa3aHHOEe Ha puc. 8.3-21. [y BKIIOUEHUSI CUTHAIA3ALNHT
BBIOEpUTE om0 «JIA» u Haxmute « BBOJI»

Puc. 8.3-21 OkHO BKJIFOUEHHS CUTHAIM3ALMY 10 BEPXHEMY YPOBHIO
Hactpoiika HuxHero mpezena cpabarbiBaHUs CHUTHAIM3AIUU OCYIIECTBIISECTCS
aHAJIOTUYHBIM 00pPa30M.

IIpu cpabaTbiBaHMM CUTHAIW3AIMK HA JAUCIUIEE B CTPOKE MKOHOK IOSBIISICTCS
MUTAIOIINK 3HAaK, 0003HAYAIONIUNA MPEBBINICHUE HWKHETO0 WM BEPXHETO IPEeiioB
CUTHAJIM3ALIMU, a TAKXKE Pa3/laeTCsi MPEPHIBUCTBHIM 3BYKOBOW CHTHAI U B CTPOKE
WKOHOK TOSIBJISIETCSl 3HAK 3BYKOBOTO CHTHAIA. J[JI1 OTKIIOUEHUS 3BYKOBOI'O CHUTHAla
HaxxMuTe kinaBuiry «COpoc» U yAepKUBalWTe €€ B HAXKaTOM COCTOSIHUU B TeueHue 3-5
cek. Jlisi TMOBTOPHOrO BKJIIOYEHHUSI 3BYKOBOTO CHUTHala YAEPKUBANTE KIIABUIILY
«COpoc B HAXKaTOM COCTOSIHUW» B TedeHUE 3-5 cek.

[Ipu cpabaThiBaHUM CUTHAJIM3AIMKU OJHOBPEMEHHO 3aMBIKAIOTCS KOHTAKTHI «CYXHX
KOHTAaKTOB» ( CM. puc. 7.1), KOTOpble MOTYT HMCIOJIb30BAaThCS MJIs IMO3UIIMOHHOTO
pEryJIMpoOBaHMUSL.

YcranoBka yacor—> —> —>

Jlucniied JaHHBIX I'naBHOE MeHIO YcTraHoBKH YcranoBka
4acoB

YcTaHoBKa 4acoB OCYILIECTBISIETCS U3
okHa «YCTAHOBKA». B stoM OKHe
(cm. puc. 8.3-1) BwIOCpPUTE OIIIHIO
«YCTaHOBKA 4YacoB» W  HaXMUTE
kiauimy «BBO/l». Ha  gucrmuee

aHanM3aTopa BBICBETHUTCS OKHO,
MOKa3aHHOE Ha puc. 8.3-22.
VYcTaHoBuTe 1aTy M BpeMs U HAKMUTE
kiaBunty «BBOJI»

Puc. 8.3-22 OKHO yCTaHOBKH 4acOB
[locie BBOJAa TEKylIEr0 BpPEMEHM W JaThl aHAIU3ATOP MEPEXOJUT B PEKUM
u3mepeHust (cm. puc. 8.1). B HmkHeW cTpoke OKHAa OyIyT BBICBEUHMBATHCS BpeMs U
nata. [Ipy akTMBH3alUK TPOTOKOJIUPOBAHUS 3AMMCh JAHHBIX B SHEPTOHE3aBUCUMYIO
naMsITh U DJICKTPOHHBIM OJIOKHOT OyJeT MPOU3BOJUTHCS B YCTAHOBJICHHOW IIIKaJe
BPEMECHH.

8.4. Ment « IMATHOCTUKA »

JMcnuieil JaHHBIX T—>rjIaBHOE
MEHI0 AUATHOCTHKA

[Ipu BXOz1€ B MEHIO
«JIMATHOCTHUKA» Ha nucmiee

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

Puc. 8.4-1 OxHo «/luarHocTuka»

[Ipu BBIOOpE OAHON W3 ATUX OMIMK HA AMCIUICH aHamu3aTopa OYAyT BBI3BIBATHCS

OKHa, ITI0OKa3aHHBbIC HNKC

JInarnocruka ceHcopa

B 5TOM OKHE BBICBEUHBAIOTCS TEKYIITHE
3HAYEHUS TOKA, TEMIIEPATYPHI,
YYBCTBUTEIHHOCTH W 3HAYCHUS
OCTaTOYHOTO TOKa CEHCOpa

Puc. 8.4-26. Jluarnoctuka cencopa
JlMarHocTUKA 3KpaHa

JIMarHoCTHKA npexycCuIuTe s .
OTOT = T€CT 3aHMMAET HECKOJBKO
MUHYT. B Oerymield HWKHEH CTpOKe
MTOKA3bIBACTCS TIPOICHT - BHITIOJTHCHHS
TecTa.

Puc. 8.4-2a. Jluarnoctuka
TPy CHITUTEIIS.

I[I/IaFHOCTI/IKa nmamMsaTn

B IMPOLECCCC BBIINTOJIHCHNA 3TOI'O
TCCTA OKHO AUCIIICA 3aIlOJIHACTCA I10
Clipaiv 40 IMOJTHOI'O 3aIIOJTHCHUA
JAUCILICH.

Puc. 8.4-2B. JlnarnocTuka sKkpaHa

[TonoxnuTenbHOE TECTUPOBAHUE HIEMEHTOB
naMsTH otpaxaercs 3anucbro OK!

Puc. 8.4-2B. /Inarnoctuka rnamsTu
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8.5. Menio «ITPOTOKOJIMPOBAHMUE»

JucnJieil JaHHBIX T—> rJaBHOEe MEHI) T—>  MPOTOKOJHPOBaHHUE

IIpn BXOJI€ B MEHIO
«ITPOTOKOJIMPOBAHUE» Ha
JUCIIJICE aHalIu3aTopa OTKPHIBACTCS
OKHO, MOKa3aHHOoe Ha puc. 8.5-1. B
3TOM OKHe Bbl Moxere BbIOpaTh
YEThIPE OMINU

Puc. 8.5-1. Oxno «ITPOTOKOJINMPOBAHUE»
[Ipu =~ BBIOOpPE TIEpPBOM = ONIMU HaA
OUCIIJIEH  aHaJM3aTopa  BBI3BIBACTCS
OKHO BBOJIa MHTEpBaja BPEMEHU IS
3alUCH JIaHHBIX, MMOKa3aHHOE Ha pPHC.
8.5-2. C IIOMOIIILIO KJIaBUIII
nepeMenieHust Kypcopa BBEIUTE
WHTEPBAJI BPEMEHU JIJIs1 3aUCH JaHHBIX
1 HaxMHuTe KnaBuiry «BBOD.

Puc. 8.5-2. OkHO BBOJAa MHTEpBaa

BPEMEHH IJIs1 3aITUCH JJAHHBIX B

SHEPrOHE3aBUCUMYIO MMAMSITh,

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

HE3aBUCUMOM MaMAITH XOTA U SIBISETCS JOCTATOYHO OOJIBIIMM, HO TEM HE MEHEe

orpaHuueHHbIM. [Ipu 3agaHuM WHTEpBajga BpeMEHU IJIsl 3alUCHU JaHHBIX 15 MuH.,

o0beMa PHEProHe3aBUCUMON MaMSITH XBAaTUT Ha IPOBEJCHUE 3amuced B TeyeHue 6
MECSIEB.

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

[Ipu BBIOOpE omumK «BbIBOJ JaHHBIX» HA AMCIUIEH aHAIU3aTOpa BBI3BIBAETCS
OKHO BBIBOJIA JTAHHBIX, [I0Ka3aHHOE Ha
puc. 8.5-3. B atom okHe Bbl MoxkeTe
BBIOpATh ONIMHU PEATU3YIOIINE BBIBOJ
JAHHBIX Ha JUACIUJICH aHaau3aTtopa
(cMm. puc. 8.5-4a), MOUCK JaHHBIX B
IIPOTOKOJIE MO jate (cM. puc. 8.5-40)
W BbIBOJ MPOTOKOJA JIAHHBIX Ha
KOMIIBIOTED.
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Puc. 8.5-3. Oxno «BBIBOJI JAHHbBIX>

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 JIAHHBIX (CM.
puc. 8.5-3) BBICBEUMBAETCSl OKHO IOMCKA
JIAHHBIX 110 J1aTe (cM. 8.5-40)

Puc. 8.5-406. OkHO MOWCKA JaHHBIX I10 JIaTE

H2:

Puc. 8.5-4a. OKkHO JaHHBIX MPOTOKOJIA

C noMoIlbIO KJIABUII MEpEeMENICHUs
Kypcopa yCTaHOBUTE JIaTy U BPEMSI IS
IIOMCKa JaHHBIX B mpoTokone. [l
noucka Haxmure knaBuiy «BBOI».
Ha  nucnnee OTKpOETCS OKHO,
MOKa3aHHOE Ha puc. 8.5-4a.

[Ipu BBIOOpe omiuu «BbIBog mMaHHBIX Ha KOMIbOTEp» (CM. puc.. 8.5-3) u
Haxatun knaBumm «BBOJI» ocyliecTBisieTcss mepenada MnpoTokKosa JaHHBIX Ha
koMmmbioTep 1o RS-kanamy. Jlyis HaOmroleHWs B peaJbHOM BPEMEHHM IIporiecca
u3MepeHuss Bbl MoXkeTe MoJIb30BaThCs MPOTPAMMHBIM 00€CTICUCHHUEM, BXOJISIINM B

KOMIUIEKT TTOCTaBKH (auckera 3.5 ).

JInst OUMCTKU SYeeK MamsiTH B
okHe  «IIPOTOKOJIMPOBAHUE»
(cm. puc. 8.5-3) BeIOECpUTE OMIUIO
«O4UCTUTh TIAMSITh» U HAKMHUTE Ha
KJIABUIILY «BBOI». [locne
MOATBEPKACHUSI OUYMTKHU 3amuced Ha
JUCIUIEE aHaau3aTtopa B TEYEHHUEe 5
CEKyHJ OTKPOETCSl OKHO, MOKa3aHHOE

Ha puc. 8.5-5.
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Puc. 8.5-5. OxHO yaaneHus 1aHHBIX.

Jucneii JanHbIX —> ['J1aBHOe MeHI0 ™—>  BJIOKHOT

IIpu Bxome B MeHIO «biIIOKHOT»
Ha TUCILIIEE aHaJM3aTOpa
OTKPBIBAETCA OKHO, II0Ka3aHHOE Ha
puc. 8.6-1. B atoM okHe Bbl moxere
BbIOpATh TPH OLLIUH.

Puc. 8.6-1. Oxno «JIEKTPOHHbBIN BJIOKHOT»

[Ipu BeIOOpE oniuu « BKIIOYNTH/BBIKIIOUNTEY» BKIIOYACTCS MJIM BBIKIIOYAETCS
ANEKTPOHHBIN ONOKHOT. [lpu 3TOM B pexuMe HU3MEpeHUs B BEpPXHEH CTpOKe
MOSIBJIICTCS] WJIM MCYE3aeT «MKOHKa» OMIOKHOTA (CM. puc. 8.1).

[Tpm BEIOOpE omIuu «OYUCTUTH
MPOUCXOANUT YIAJICHHE JaHHBIX W3
0Jioka ’HeproHezaBucumoil namaru Ha
JHCIUIee aHanu3aTopa B TEYCHHE S
CEKYH/]I OTKPBIBAECTCS OKHO, MIOKa3aHHOE
Ha puc. 8.6-2.

O0BbeM HIEKTPOHHOTO OJIOKHOTA
paccunrtan Ha 500 3anucen.

H2:

Puc. 8.6-2. OxkHO «OuncTKa OJIOKHOTAY

ITpu BBIOODE ONUH
«Ipocmotp»  (cm.  puc.  8.6-1)
OTKPBIBAETCS OKHO, TIOKa3aHHOE Ha

puc. 8.6-3.
C nomoipro kiaasunr «BJIEBO»
«BITPABO» Bl MOKETEe

IIPOJUCTHIBATh JIaHHBIE, 3aMMCAHHBIC B
AJIEKTPOHHBIN OJIOKHOT.
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Puc. 8.6-3. OkHO «3amuch B OJIOKHOTEY

9. KAJIMUBPOBKA AHAJIU3ATOPA.
9.1. B ananu3arope peajau3oBaHbI Cjey0He BUAbI KATHOPOBOK:
e KaimmOpoBka 1o HyJ€BOI TOUKE;
e Aptomaruueckas kanuoposka o [1I'C;
e CrnenuanbHas KaauOpoOBKa Mpy MOMOIIU Kanuoparopa (puc. 9.4).
OO6mue moNoXKEeHUs: MO  KaduOpOBKE aHamu3aropa MpUBENEHbl B ILMO. 5.2
HACTOSIIIIET0 PYKOBOJICTBA.
9.2. Ilpouenypa kKaJUOPOBKH HYJIE€BOI TOUYKH aHAIN3ATOPA.
B kaudectBe cranmapTHOro o0Opasla C HYyJEBBIM COJEpKaHUEM BOAOPOJA MOXKHO
UCIIOJIb30BaTh aTMOC(EPHBIN BO3TYX.

[Ipu xanubpoBke 1o Bo3ayxy ACpH, Moker HaXoAWTHCS B U3MEPHUTEIHLHON
Kamepe. BxojHylo TpyOKy UW3MEpPHUTEIBHOM Kamepbl CIEAyeT COCAUHHUTH C
IEHTPAJILHBIM MITYLIEPOM TOOYAUTENS pacxojla U SHEPTUYHO CHKUMas MOOYAUTEINb
pacxoga (7-10 pa3) npoayiiTe U3MEPUTENbHYIO KaMepy aTMOC(EPHBIM BO3TYXOM.
JlJist BXO/1a B MEHIO KaTMOPOBKHM aHAM3aTopa MO HYJICBOM TOUYKE HAKMUTE KIABUIITY
«BBom». Ha nmmcruiee anamusatopa mosiButcsa okHo, **I'JIABHOE  MEHIO**,
noKa3zaHHoe Ha puc. 9.2-1.

3aTeM Cc JOMONIBI0  KJIABHIII
nepeMenieHnss Kypcopa BbIOEpHTE
ornmuio «KamuOpoBKH» M HaXKMHUTE
«BBO/l». Ha gucrniee anaimn3zaropa

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

Puc. 9.2-1. I naBHOE MEHIO

C 1noMOmBbIO KIABHHII IEPEMEIICHHUS
Kypcopa BbiOepuTe onuuio «Hynesoit
TOYKW» U HaXMuTe Kiasuiry «BBO/».
Ha nwucrimee  ananusaropa mOSABUTCSA
OKHO «KAJINBPOBKA HYJIA»,
MOKa3aHHOE Ha puc. 9.2-3.
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Puc. 9.2-2. Oxno «KAJIMBPOBKA»

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

Ha nucriee ananu3zaTopa TIOSBUTCS
OKHO - COOOIIICHUH, IOKa3aHHOE Ha pHLC.

9.2-4.

Puc. 9.2-3 Oxuno «KAJIMBPOBKA HVYJLS»

B HmxHEW YacTM OKHA BBIBOJUTCS
TEeKylIee 3HAUYCHHE U3MepAeMOn
BEJIMYUHBI B pEIBAPUTEIBLHO
BBIOpaHHOUN Bamu equHuIle U3MepeHus.
ITocne  crabuiam3anmy  NOKa3aHUU
Haxxmure knasumry «BBOD».

Puc. 9.2-4 OxHO cooO1IeHmit

JI1st TO4HOM KanmuOpPOBKYU HYJIEBOW TOYKHA aMIEPOMETPUUECKHUI CEHCOP JIOJKEH OBITh
MOAKIIFOYEH K aHAIU3aToOpy He MeHee 12 dacoB. Ecim ammepomeTrpuyeckuii CEHCop
nepes MpoBeICHHEM KaTUOPOBKM HE OTKIIIOYAJCS OT aHaIM3aTopa U HaXOJWJICAd Ha
BO3/IyX€ WU B CPelie C HU3KUM COJIEp>KaHHEM BOJIOPOJIA, TO NTOKAa3aHUs aHAIU3aTopa
JOIDKHBI CHU3UTBCS 10 3Hadenuit 0 - 5 mkr/am® (0 — 0.05 06. %) MeHee dem 3a 15
MuH. Ecnu nokazanus ananuzaropa npessimatoT 5 Mkr/i (0.05 00. %), Heodxoaumo
noaoxaarh emie 20-30 mMuH., a 3aTeM yOSAMBIIMCH B CTAOMJIBHOCTH ITOKa3aHHUI
HaxkaTh Kiasuiry «BBO/I».

BHUMAHMUME ! Ecan Bam HeoOX0mMMO MPOBOAWTH H3MEPEHHUS CIICOBBIX KOHIICHTPAIMA
BOJOPOJa B JKUIKMX WM Ta3000pa3HbIX CpeAax C BBICOKOM TOYHOCTHIO, PEKOMEHAYeTCs
TIIATEJIILHO IPOBOIUTH KaTUOpPOBKY HYJEBOW TOYKH. s 5TOro HeoOXoAuMo yOeauThcs B
CTAOWIBHOCTU TMOKAa3aHUW aHalM3aTopa B T€UEHUeE, Mo KpalHed Mepe, 15 mMunyT (cMm. puc. 9.2-4).
Ecnmu mepen kaimOpoBkoit HyneBoit Touku ACpH, Haxoawics B cpefie ¢ BHICOKUM COACpPKaHUEM
BOJIOPOJIa U3MEPUTENBHYIO KaMepy cliefyeT Oosiee TIIATENAbHO MPOIYTh aTMOC(EPHBIM BO3TYXOM.,
a BpeMs JOCTHKCHHS CTAOWJIBHBIX TOKAa3aHWH aHaIM3aTopa yBEIWUYWTh 10 1 daca. YOeauBmIMCh
YTO TMOKa3aHWs aHAJIU3aTopa JOCTUIJIM HU3KOW M CTaOMJIbHOW BO BPEMEHH BEIMYMHBI, HAXKMHUTE
kiasuiry «BBO/».

Cronp anuTeNbHAs MpolLeAypa KaJIUOPOBKH HYJIEBOM TOYKH SIBISETCS HEOOXOAMMBIM
YCIIOBUEM ISl OCBOOOKICHHSI TTOBEPXHOCTH M3MEPHUTEILHOTO 3JIEKTPOAa OT aacopOMpOBaHHOTO
BOJIOpOJA.
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[Tocne naxarus xinaBumu «BBOJ» Ha
JMCIUIEE aHAIM3aTopa B TEUEHHUE 3-5 CeK.
BbICBeUMBaeTcsl cooOiieHue «KamnbpoBka
HYJ€BOM TOYKM YCHEIIHO 3aBEPIICHA.
3aTeM aHaIu3aTop MNEPEXOJAUT B PEXKHUM
U3MEpPEHUN W Ha JUcCIUiee OToOpa)kaeTcs
OKHO, IMOKa3aHHOE Ha puc. 9.2-5

Puc. 9.2-5. OxHO pe3yJIbTaTOB U3MEPEHUN

[leproAMYHOCTD TPOBEACHUS KAIWOPOBKHM HYJICBOW TOYKH 3aBHCHUT KaK OT
IUana3oHa KOHIIEHTPAIH, B KOTOPOM MPOBONATCS U3MEPEHHUs], TAK U OT TOYHOCTHU C
KOTOpOH HEOOXOJMMO NPOBOAUTH H3MepeHus. Ecnum u3MepeHus mNpoBOJSATCS B
JMara3oHe BBICOKUX KOHIeHTpanui (6osnee 10 06. % wunu 6omee 160 mkr/m), to
KaTuOpOBKY HYJIEBOM TOYKH HYKHO NPOBOJIUTH HE pexe | pa3a B Mecsll, a TaKke
nocne 3aMeHbl MemOpaHHOro konmauka AC wunm pactBopa siekTponuta. Ecnm
U3MEpEeHHsI TIPOBOAATCA B 00JacTH HHU3KUX KOHIICHTpAIMii BoAopoja (Hampumep
MeHee 16 mkr/m unum menee 1 00. %), kaIMOpPOBKY HYJIEBOW TOYKHU KEIATEIHHO
OpOBOAWTH HE pexe | pa3a B HeAemo, a Takke MOocle 3aMeHBI MeMOpaHHOTO
konmayka AC wimm  pactBopa anekrpoiuTta. CMeHY pacTBOpa 3JIEKTPOIUTA
PEKOMEHTyeTCsT IPOBOANTH | pa3 B MeCHLI.

9.3. IIpouenypa aBToMaTH4eCKOIi KAJMOPOBKH AHAJIN3ATOPA.

[Ipy aBTOMaTHYECKOM  KadMOpPOBKE aHAIM3aTOpa B KayeCTBE CTAHAAPTHOTO
o0Opa3ma ¢ M3BECTHBIM COJIEP’KaHMEM BOJOpPOJA MCIIOJIBb3YETCsl MOBEpOUHas ra3oBas
cmecb (III'C) w3 OamnmoHa WM YKUCTBIM  BOJOPOJ, IOJIYyYaeMbIi B pPEaAKIIUH
PACTBOPEHUSI METAJTMYECKOTO IIMHKA B pa30aBICHHON CEpHOM WM COJISTHOM KUCIIOTE.

9.3.1. ABTOMaTH4YecKasi KaJHOPOBKA aHAJIM3ATOPa 110 BOAOPOA0COAEPKALIMM
Irc.

ITpn kammbpoke no III'C ACpH, moxeT ocrtaBaTbCcd B HU3MEPHUTEIbHON
kamepe. Eciu nepen aBTOKalIMOpOBKOM MPOBOAMINCH U3MEPEHHUSI B KUJKUX CpeJiax,
TO W3 WU3MEPUTEIbHON KaMepbl HEOOXOJIMMO CIUTh OCTaBIIYIOCH JKUIAKOCTb. Jlis
sroro MK mocratoT W3 KpoHIiTeiHa, moBopaumBaioT Ha 180 °. Ilpm momoru
noOyautens pacxona MK npoayBaioT aTMocpepHbIM BO3AyXoM (cM. 1. 9.2.), mocine
Yero U3MEpUTEIbHYIO KaMepy OIATh YCTaHABIMBAIOT B KpoHILITEHH. [lociie mpoxyBku
Ha 4yBCTBUTEJIBHOU MOBEpXHOCTH AC HE TOJIKHO OCTaBaThCs Kareiab BOAbl. baimon
C TOBEPOYHOM Ta30BOM CMECBIO, YEPE3 TUIPO3aTBOP, MOACOEAUHSAIOT K BXOIHOU
TpyOKe u3MepuTeabHOM Kamepbl. C MOMOIBIO BEHTUJSI TOHKOW PEryJIMPOBKU Ha
penykrope Oamnona ycraHaBiauBaroT pacxoj [1I'C paBHBIN HECKOJIBKUM IMy3bIpbKaM
[IT"C B cexyHy (HabroAeHUE BEYT MO THIPO3ATBOPY).
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JUis  mpoBeleHHMsT aBTOMATUYECKOM KaIMOpPOBKM —aHAIU3aToOpa HAXKMUTE
kinapuiny «BBom». Ha nucnimee ananmmzaropa mnosiButcs okHo, **['JTABHOE
MEHIO**, nokazannoe Ha puc. 9.2-1. C moMonipio KJIaBUII TIepeMelieHns Kypcopa
BeiOepute ommuio «KAJIMBPOBKW» wu waxmute «BBOJl». Ha aucree
aHanuzaTopa nosisutcs okHo, **KAJIMBPOBKA**, nmokazannoe na puc. 9.2-2. C
MTOMOIIIBIO KJIaBUIII nepeMenieHus Kypcopa BBIOEpUTE OTIITUIO
«ABTOKAJIMBPOBKA» n naxmure knasuiy «BBO/l». Ha nucnnee ananuzaropa
nosaButcst okHo « ABTOKAJIMBPOBKA», nokazannoe Ha puc. 9.3-1.

Yo6enurecb, uyto Bl mpaBuiIbHO
NpojAeNiaid BCE BBIIE HW3J0KEHHBIC
omepany W . HOKMUTE  KIABHUIILY
«BBO/».

Puc. 9.3-1 Okno coobuennii cKABTOKAJIMBPOBKA»

Ha nucnee aHanmuzaTopa MOSIBUTCS OKHO BBOJa JaHHBIX 0apOMETPUYECKOrO
JABJICHUS, IOKa3aHHOE Ha puc. 9.3.-2.

C mnoMompl0 KIABUII IEPEMEIIECHUS
Kypcopa u kinaumn «BBO/I» BBenute
TEKylllee 3HaueHue 0apoMETPUYECKOro
JABJIEHUS HA ATy KaJuOpPOBKHU.

Puc. 9.3-2 OxHo BBO/a 0APOMETPUYECKOTO JaBICHUS.
Ha nucninee ananu3aTopa OTKPBIBAETCS OKHO JUIsl BBOJA 3HAYCHUS KOHIICHTPAIMH
Bojopoja B I1I'C, mokazanHoe Ha puc. 9.3.-3.

C nmnoMmoIIbI0  KJIABUII TMEpPEeMEICHUs
kypcopa u knaBumu «BBO/l» BBeguTe
3HAYE€HUE KOHIIEHTPAMK BOJAOPOJA B
III"C B 00. %.

Puc. 9.3-3. OxHO 1151 BBOJIa 3HAYCHUS
KoHIleHTpanuu Bojgopoxa B I11'C.

IIpumeyanue. ABTOKaTMOPOBKY HY)HO TpoBoauTh 1o [1I'C HachIIeHHOW mapaMu BOJIBI.
Hns storo [I'C mpomnyckaroT yepe3 yBIAaXKHUTEIb K BBIXOAY KOTOPOrO MOJKIIIOYAIOT BXOAHYIHO
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TpyOKy M3MEpHUTEIbHON KaMmephl. Tak Kak KOHLEHTpalus BOAOPOAA B ra30BOH CMECH 3aBHCHUT OT
JABICHHUS HACBIIICHHBIX BOJSHBIX [apOB, AaHAJU3ATOP. ~BBIUUCIUT WCTUHHOE 3HAYECHUE
KoHIeHTpanuu 1o popmyne A = X*(B-pH,O)/B. [ToaroMy mociie ABOWHOTO Ha)KaTHs KIABUIIH
«BBom» Ha gucruiee aHaIM3aTOpa OTOOpa)kaeTcsi ICTMHHOE 3HAYeHHE KOHIIEHTpAIMU BOAOpOAa B
III'C, nHaceimeHHo# mapamu Bojbl. Ecnu aBTOkanmuOpoBka mpoBoautcs mo «cyxoi» III'C, To ¢
KJIaBHATypbl HEOOXOAUMO BBECTH PACUETHOE 3HAUYECHHE KOHIICHTPALUHU BOAOPO/Ia BHIYMCICHHOE IO
bopmyne A = X*B/(B-pH;0),
rae: A — pacueTHOe 3Hau€HUE KOHIIEHTPAlMU BOAOPO/a, BBOJMMOE C KIIaBUATYPHI;

X — npouentHoe coaepxkanue H, B III'C (macnopt na L' C);

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

pH>O — naBneHue HACHILIEHHBIX BOASHBIX 1aPOB MPU TEMIIEPATYPE U3MEPEHUSL.

I[locne BBOma 3HaueHus KOHUEHTpauuu H, HaA [OUCIUIEN aHaIM3aTopa
BBIBOJIUTCSI OKHO COOOIIEHU, aHAJIOTUYHOE MOKa3aHHOMY Ha puc. 9.2-4. B HmkHel
YacTH OKHa BBIBOJMUTCS TEKyllee 3HAuYCHUE U3MepsAeMOoM KOHIEeHTpauun H,,
pPacCUMTaHHOE MO MPOILION KanuOpoBOUHOUN Xapakrepuctuke. Ilocne crabunuzanmu
nokasaHuid HaxMmute knasuiy «BBOJI». Ha nucmuiee ananmnsaTopa B TedeHue 3-5 C
BBICBETUTCS _ coOOLIeHNEe «ABTOKaIMOpOBKa YycremHo 3asepuieHa». [lpu  3Tom
aHAIM3aTOpP PACCUMTAET HOBYIO KAJIMOPOBOYHYIO XapaKTEPUCTUKY M MEpEHaeT B
pexxuM u3Mepenuil. Ha aucriiee ananu3aropa nosiBUTCs] OKHO, aHAJIOTMYHOEe puc. 9.2-
5.

Nuremnexkryansuple  anroputMbl  ABII-01 mnossomsror Bam  mpoBoauTs
ABTOKaJMOpPOBKY B JI000 BBHIOPAaHHOW €IMHHULIE M3MEPEHUs, a MpPU H3MEPEHUSX
NEepPEeXo/IUTh B JPYTHUE €IUHUIIBI u3MepeHus. [Ipu sToM He TpelOyeTcs MPOBOAUTH
aBTOKaJIMOpPOBKY CHOBAa. AHAJIM3aTOp CaAMOCTOSTEIBHO OMPEAEIUT HEOOXOAMMOCTH
BHECEHUS TE€X WIM HWHBIX TEPMOKOMIICHCAIIMM, BBIHOJHUT BCE HEOOXOAUMBIC
MEPECUYETHI, CBA3AHHBIE C U3MEHEHHEM KaK M3MEpSEMOU BEIUYUHBI, TaK U €AUHUIIBI
U3MEpPEHUSI.

IMeprognuHoCTh MpOBENEHUST ABTOKATMOPOBKH OMpENesieTcss TOYHOCTBIO, C
KoTopor Bpel xoture mnpoBoauth u3zMepeHusd. l[lpu sToM Bbl Takxke AOJLKHBI
YUYUTBIBaTh, YTO UyBCTBUTEILHOCTh AC MOXET U3MEHATHCS BO BpeMeHu. braromaps
BBIOOPY ONTHUMAJBHBIX YCJIOBHA pabOThl W BHYTpeHHHX mapametpoB AC oHH
o0ecneunBalOT. CTAaOWIBHOCTh IMOKAa3aHUW TPU IOCTOSHHOM OapoOMETpUUYECKOM
NABJIEHUH, TEMIIEPATYPE U KOHLEHTpPaUuu BoJopoaa He Xyxe 3-5 % B TeueHue 3-X
Henenb. Eenm Bac ynoBieTBOpsieT 3Ta TOYHOCTh, BBl MOXKETE NMPOBOIUTH aBTO
KanmuOpoBKy He pexe 1 paza B 20 mueil. Eciam m3mepenust mpoBoasiTcs B o0nacTu
MaJIbIX KOHIIGHTpAIMi BOJOPOJA, STOT MHTEPBAI MOXKET ObITh yBenudeH g0 1 —1.5
MECSILIEB.

9.3.2. ABTOMaTHYecKasi KAJMOPOBKA M0 YHCTOMY BOJIOPOY.

Jlomyckaercst kanuOpoBKa MO 4YHMCTOMY Boaopoay. Jlis 3TOro BO3bMHUTE
npoOUpKy M 3akpenure ee B mraruBe. [[poOupka 3amosHseTcs] aKKyMYJISITOPHOM
CepHOM KuciaoTod. B Hee OpocarOTcsi TpU M3MeNbUEHHBIE I'paHyibl HuHKa (800 —
1000 wmr). ITocme 3TOro mMpoOUpPKy HEOOXOAMMO TIOACOSANHUTE Yepe3 MEPEXOTHUK, K
BXOJHON TpyOKe H3MEpUTENIbHOM Kamepbl (MpoOMpKa W MEPEXOJHUK BXOIAT B
KOMITJIEKT ~TIOCTaBKH). BbpIXOmHYIO TpyOKy =~ DPEKOMEHAYyeTCs TMOAKIIOYUTh K
TUAPO3aTBOPY WM MOrPY3UTh B CTakaH ¢ BojAOW. [Ipu 3Tom Oosblnas 4yacTh IUHKA
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JOJKHA PAcTBOPUTBCS B cepHOM kuciote. [locie crabunuzanuu TNOKa3aHUM
IIPOBEINUTE ABTOKAIMOPOBKY COIIACHO 1. 9.3.

ITpumeuanue. [1pu npoBeneHNM aBTOKAIHMOPOBKU O YUCTOMY BOJOPOJY B OKHE Ul BBOJA
3HAUEHUs KOHIIEHTpaluu Boxopoaa «(cM. puc. 9.3-3 HEoOXOAWMMO YCTAHOBUTH 3HAYCHHE
KoHIleHTparuu paBHOe 100 00. %. Tak kak KOHIIEHTpAmHs BOJOPOJa B KaTHOPOBOYHOM raze
3aBUCHUT OT JIaBJICHUS! HACBIIIEHHBIX BOJSHBIX MApOB, aHAIU3AaTOP BBIYUCIUT HUCTUHHOE 3HAYCHHE
KOHLEeHTpauuu 1o ¢opmyne A = X*(B-pH20)/B. [lostomy nocie IBOMHOr0 HakaTusl KJIABUIIU
«BBog» Ha muciee aHaaM3aToOpa OTOOpPAKAaeTCsl UCTMHHOE 3HAYCHHE KOHIICHTPAalMU BOAOPOJA C
YYeTOM JaBJICHHS HACBIIICHHBIX BOSHBIX APOB.

9.4. Ilpouenypa crnenuaibHOH KATHOPOBKYU aHAIM3ATOPA.

[Ipu cnenmanbHOM KaTMOPOBKE aHAIM3aTOpa B KayecTBe 00pasiia ¢ U3BECTHBIM
COJIEp’)KaHMEM BOJOPOJA HCHOJB3YIOT BOJOPOJOCOLEPKAILYIO Ta30BYK) CMECH,
MOJIyYa€MYIO C IOMOULIBIO YCTAHOBKHU JUISl MPUTOTOBJIEHUS MOBEPOYHBIX T'a30BbIX
cMmeceit (cMm. puc. 9.4).

AC pocraioT W3 H3MEPUTENTBHON KaMmepbl U C MOMOIIBIO -(QUIBTPOBATLHON
OymMaru Wid MapJIeBOr0 TaMIOHA YyAANSAIOT OCTaBIIMECS Kalld BOJbBI C
gyBcTBUTENIbHOU ToBepxHOCTH AC. KaymOpoBky ananuzaropa npoBojasat mno [1I'C,
MoJIydaeMoil B pe3yJbTaTe CMEIIMBAaHMUS (DUKCUPOBAHHOIO OOBEMa BO3JyXa €
3aJIaHHBIM - KOJIMYECTBOM Ta3000pa3HOro BOJOPOAA, BBLACISAEMOIO0 B XMMHUYECKON
peaklMK PACTBOPEHUS METAINTIMYECKOTO IIMHKA B pa30aBICHHON CEpHON KUCIIOTE

/n +HQSO4 = ZIISO4 + H2 (2)

Jlns monmyuenus moBepouHoit razoBoit cmecu (I1I'C) ¢ conepxanuem Bogopoaa
oT 3.5 10 7 00. % mpUroTOBHTE HABECKY METAIIMYECKOro MuHKa mMaccoit ot 100 mo
200 mr. [ns 6onee ObICTPOro MPOTEKAHUSI PEAKLUU PEKOMEHYETCsl HABECKY IIMHKA
M3MENBYUTh. B3BelIMBaHNE NPONU3BOAUTH HA AHATUTUYECKUX BECAX C LIEHOW JICJICHUS
He MeHee | mr.

CrneunanbHyio KanuOpoBKy. aHanmuzatopa no [II'C mpoBomar ciemyronmm
oOpazom.. CobuparoT ycraHoBky st npurorosieHus III'C B coorBeTcTBUM. € pHC.
9.4. Cocyn 3 ycTaHaBIMBAIOT B HEIMOCPEIACTBEHHOW OJM30CTH OT aHAIU3aTopa.
AMITEpOMETPUUYECKUI CEHCOpP 5 yCTaHaBIMBAIOT B COCYH 3, TEPMETHYHO (PUKCUPYS
€r0 C NOMOIIBK Tallkh 4 W pe3uHOBOIO - KOJbLA. ['MApO3aTBOpP 3aKpBIBAIOT C
MOMOIIBIO TPOOKK 2, IPeIBAPUTEIBHO 3aIIOJIHUB €ro BoJoi. PeakTop 7 3amoiHsIOT
AKKyMYJIAITOPHOU CEpHOM KHUCIOTOM. M3MenbYeHHYI0 U B3BELICHHYI0 HaBECKY
METAJNIMYECKOI 0 LIMHKA OPOCAIOT B PEAKTOp 7 U OBICTPO COECAUHSIOT €r0 CO BXOIHOU
TpyOkoii 6 emkoctu 3. Ilocie 3aBepuieHus peakiuu- (MpeKpalieHue Mporecca
oOpa3oBanus mMy3bIlpbkoB H, B peakTope 7) BEHTWIb 2 OTKPBIBAIOT U CTPaBIMBAIOT
U30BITOK JIaBJIEHUS B cocyie 3 uepes ruaposarsoplO.
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Amann3aTtop Bogopoaa AR

BenTHns.

Cooyn ana npureTaanedwa Mo,

Fanea.

AMeps b e TEHYE CHH CEHEOE.

BxogHan tpykka.

FeakTap.

20 % arREYMYNATOPHAR ATNOTR,
TrC.

10. TwAp0aa TEOR.

oD O AR e L R —

Fic. 8.4, Cxema YCTaHoakH Ana kanucpoerd ne NI,

Puc. 9.4-1 OxHO uHCTpYKIHUH
«CIIEL. KAJIMEPOBKA»

s IPOBECHUS CIIEIMaJIbHOU
KaIMOPOBKU  a@Hajau3aTopa  UCMOJb3Ys
KaOpaTop HaxMuTe KiaBuulry «BBomy.
Ha nucrutee ananuzaTopa MOSIBUTCS OKHO,
**JIABHOE MEHIO**, moka3zanHoe Ha
puc. 9.2-1. C nomMoupl0  KIABUII
MepeMeIleHns] Kypcopa BbIOEpUTE OMIUIO



59
«KanmubpoBka» u Haxxmute «BBom» (cMm. puc. 9.2.2). 3atem BoiOepuTe onunio «Crerr.
kanuOpoBkay u Haxmute «BBO/I». Ha nucnnee anamuzatopa TOSIBUTCS OKHO
**CIIELL. KAJIMBPOBKA**, nokazannoe Ha puc. 9.4-1.
C momolpl0 KIABHII MEepEeMEIeHUs Kypcopa BBEAUTE MAcCCy HAaBECKU IMHKA U
Haxxmute kinasuiny «BBO/». Ha aucrninee ananu3aropa MmosiBUTCS OKHO COOOIICHUH,
aHajioruyHoe puc. 9.2-4. B HMKHEN yacTH 3TOro OKHa OyJIeT BBIBOJAUTHCS 3HAUCHHE
u3MepsaeMoi BenuuuHbl. [locie 3aBepiienns peakiuy paCTBOPEHUS IIMHKA OTKPYTHUTE
BEHTWIb 2 (cM. puc. 9.4) u «cobpocwrTe» u3z0ObITouHoe nasienue [II'C B ycrpolictBe
st kanuoposke YK-01. Jloxautech koraa my3sipbku [II'C mpekparat BBIXOAWUTH
yepe3 rujpo3aTBop. Ilocne crabunuzanum nokazaHuii Haxmute KiaBuiy «BBO/».
Ha gucnnee ananmuszaropa B TedeHME 3-5 CEK. BBICBETUTCS COOOIICHHE
«KAJIMBPOBKA VYCIIEIIHO 3ABEPIIEHA». B TteueHue 3TOro BpeMeHHU
aHalM3aToOp TMPOMU3BENET pacyeT KoHleHTpauuu Boaopona B III'C, wusmenur
napameTpbl KanuOpOBKU U MEPEHIET B pekuM u3MepeHusd. Ha nucrniiee ananuzaropa
OTKPOETCSI OKHO, aHAJIOTUYHOE OKHY, TOKa3aHHOMY Ha puc. 9.2-35.

NHuTtennekryanbHble anropuTMmel, peanus3oBaHHbie B ABII-01 mossomnstor Bam
MPOBOAUTH CIEHHUAIBHYIO KAIMOPOBKY B JIFOOOM BHIOpAaHHOM €IMHUIE U3MEPEHUS, a
3aTeM IpPU HU3MEPEHMSIX MEPEXOJUTh B JIIOOYIO IPYryro eauHuiy usmepenus. llpu
3TOM He TpeOyeTcs ele pa3 MpOBOJIUTh KaTHMOpPOBKY. AHAIU3aTOp CaMOCTOSTEIBHO
ONPEJEIUT HEOOXOJUMOCTh BHECEHHSI TEX UJIM MHBIX TEPMOKOMIIEHCALUA, BHIITOJTHUT
BCE HEOOXOAMMBIE MEpPECUYEThl, CBSI3aHHBIE C M3MEHEHHEM Kak H3MEpSIeMOi
BEJIMYUHBI, TAK U €UHULBI U3MEPEHUS.

IlepuonyHOCTh TPOBENEHUS KaTUOPOBKH  OINPEAENSIETCS TOYHOCTBIO, C
kotopol Brl xoture mnpoBomuTe usMepenws. l[lpm sTomM BBl Takxke AOIKHBI
YUHUTBIBATH, YTO YYyBCTBUTEIBHOCTh AC MOXET U3MEHATHCA BO BpeMeHU. brarogaps
BBHIOOPY ONTHUMAJIBHBIX YCJIOBUM pabOThl M BHYTpeHHUX mnapamerpoB AC oHH
o0ecrneunBalOT CTaOWIBHOCTh IOKA3aHUW TMPU TOCTOSHHOM OapoOMETPUUYECKOM
JABJICHUM M KOHIIEHTpAIlMU BoJopojaa He Xyxke 3 -5 % B TeueHue 3-x HeIEb.
[Tosromy, eciim Bac ynoBierBopsieT 3Ta MOTPEIIHOCTh W3MEPEHUM, BbI Moxere
MPOBOAUTH KAIMOPOBKY He pexke 1 pa3a B 20 nueid. Eciau usmepenus npoBoasTCs B
00aCTH MUKPO TPaMMOBBIX KOHLEHTPALUNA BOJOPOAA 3TOT MHTEPBAI MOKET OBITH
yBenuueH 10 1 — 1.5 mecsiies.

10. HOPAAOK PABOTBI.

Bxirounte ananuzatop ¢ nomoiibio nepekitogarens 10 "BKII" (ecm puc. 7.1).
[Tocne 3aBepiieHus: mpoilecca CaMOJMArHOCTUKHM aHAIU3aToOp MEPEXOJUT B PEXKUM
u3Mmepenuid. [IponsBenure HACTPOIKY M KaIMOPOBKY aHAIM3aTOpa COMIACHO ILIIL. §, 9
HACTOSIILIETO PYKOBOACTBA. AHAIN3aTOP I'OTOB K padoTe.

Bamr ananuzaTop SBISETCS YHUBEPCAIBbHBIM CPEICTBOM HU3MEpPEHUA C
MIOMOIIBI0O KOTOpOro Bel Mo’kere peuiats pazHOOOpa3HblEe 33J1a4d aHAIUTUYECKOIO
KOHTPOJISL BOJOPO/Ia B Pa3HbIX 00JACTAX HAPOAHOrO Xo3skcTBa. BriOpanHoe Bamu
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UCIIOJIHEHUE aHaJu3aTopa B HAWJIy4llleld CTENEHU COOTBETCTBYET KOHKPETHOMY
HA3HAYEHUI0 M OOJACTH €ro MPUMEHEHHUs, ONMUCAaHHbIM B ILI. 2, 3. [lns peuienus
IpYruxX  MPUKIAIHBIX  3a7a4  Bbl  MOXeTe ~ JIONOJIHUTEIBLHO  IPHUOOpEecTH
COOTBETCTBYIOIIUE AMIIEPOMETPUUYECKHE CEHCOPhl U HEOOXOAUMBIE AKCECCYaphl.
JIroOoi M3 BBIMTYCKAEMBIX CEHCOPOB (CcM. 1. 3)
aBTOMATHUYECKU CTBIKYEeTCS C u3MepurenabHbiM  ycTpoiictBom  ABII-01  mo
YyBCTBUTENbHOCTU. B ciyyae mnpuobperenuss Bamu HoBoro cencopa Bawm
HEOOX0aUMO OyJeT TPOBECTH KaJIMOPOBKY BCTPOCHHOTO B CEHCOpP JIaT4yMKa
TeMrepaTypbl. Meroauka KanuOpOBKM JaTyuKa TeMIIepaTypbl HAaXOAWUTCS B
cny>keOHOM MeHro aHanuzaropa. [lludp moctyma K 3Toil onmmuu MeHIO OyAeT
COOOIIEH NP MOKYIIKE HOBOT'O CEHCOPA.

B 3TOM paznene mpuBOIATCS CBEACHMSI O MOPSAKE pabOThI € -aHAIM3ATOPOM
IIPU PELICHUH KOHKPETHBIX 3aJlad aHAIMTUYECKOrO0 KOHTPOJSI BOAOPOJA U JIAIOTCS
PEKOMEHAAIMU U COBETHI IO IPUMEHEHUIO aHanu3atopa ABII-01.

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

Jns onpenenenuss pH, u cH, B uakux ra3oo0pasHbIX cpenax B J1aOOPAaTOPHBIX
yclIoBAAX MOXHO wucnoab3oBath ABII-01JI B kommiekre ¢ ACpH2-01 wu
n3MepurenbHor kamepoit UK. Jlnsg nposenenust uzmepenud pH, nu cHy npu mansix
o0peMax WIM MpPU MaJbIX CKOPOCTSAX IOTOKA Tra3oB U KUAKOCTEH HCHOJIB3YIOT
M3MEpUTENbHYI0 KaMepy mia mukpoananuza MKMA. Ilepen ycranoskoit ACpH,-01
B UKMA y0enutech B HAIM4YUKU PE3MHOBOTO Koimnauka 4 (cMm. puc. 4.4) Ha TopLeBoit
noBepxHocTu ceHcopa. YcranoBute AC B UMK um 3aduxcupyiite ero ¢ momomso
raiiku 3. Aranuzupyemyto xkuakocts B UKMA mopatoT uepe3 BXOJHOM mITyuep 5.
IIpu anammze xuakocret MKMA ycTaHaBIMBAaIOT TOPU3OHTAIBHO TaK, YTOOBI
BBIXOJIHOW IITYLIep 6 ObLI pactionoxeH BBepXy. B atom cinyuae UK 3anonusercs 6e3
Ny3bIPpbKOB BO3AyXa. lIpum aHanmm3e ra30B BBIXOJHYIO TPYOKY COEIUHSIOT C
TUIPO3aTBOPOM 4YTOOBI M30€kaTh BO3MOXKHOTO momananus Bo3ayxa B UK dyepes
BBIXOJIHOW TTytiep. JJig mojaun aHaIu3upyeMon mpoObl TOMyCKAeTCsl UCTIOIb30BaTh
MEPUCTANBTUYECKUNA HACOC WM MUHHUKOMIIPECCOP, KOTOPBIE MOKHO YCTaHOBUTH B
BBIXOJIHOW Maructpanu. Ciaeayer MOMHUTh, YTO PAcXOJ Ia3a WIM JKUIKOCTH. 4Yepes
HNKMA pomxeHn coctaBisath He 6onee 20 miu/mMuH. B ipotuBHOM cityuee B K 6yner
CO3/1aBaThCsl JaBJICHWE 3aMETHO oOTJiMyaromieecs OT arMmocdepHoro. Kamubposky
ACpH,; moxno npoBoaute 1o [II'C wiu uncromy Bojmopoay (cMm. m. 9) He mocraBas
ACu3 UKMA.

10.2. Onpenesienne BOAOPOAA B Ta30BbIX CMeCHX.

Jns pemienus stod 3amaun ucnosib3yrT ABII-01I" u u3MmepuTenbHyl0 Kamepy
UKIIT.

JIns KOHTpoOJISI colepKaHusl BOJAOPOAA B BO3AYXE MPOU3BOJIHBIX MOMEIICHUN
ACpH; ycranasnuator B UKIII', npeaBapuTenbHO OTKPYTUB C HEE BXOAHOM IITYLIEP
(cm. puc. 3.10). Jlnga npeaynpexaeHUss aBapUWHBIX CUTyalldid MPEBBIIICHUS
JOIYCTUMOTO YPOBHSI BOJIOPOJA CIEAYET BOCIHOJIB30BATHCS DPEANM3OBAHHBIMU B
ABII-01 BO3MOHOCTAMM BKJIIOYEHHS aBAPUWHON CUTHAIM3ALMAA U MO3UIIMOHHOTO
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perynupoBanus (cMm. M. 8.3) (BO3MOXXHO MMOAKIIOYEHUE CHUPEHBI YEpe3 «CyXOn»
KOHTAKT).

Ecnu aHanmusupyemblii ra3  HaxOJIWTCS IO/ TOBBIIICHHBIM JaBJICHUEM
(oTHOCUTENBbHO aTMoc(hepHoro), To ero nmponyckarT uyepe3 UKIIT, npenBaputensHo
ycTaHoBUB pacxoj 1-10 y/yac ¢ MOMOLIBI0O BEHTWJISI TOHKOW pEryJMpOBKUA Ha
BxonHOM Maructpanu. [Ipu manbix pacxomax Beixognyro Tpyoky WKIID cnenyer
COEJIMHUTH C TUIPO3aTBOPOM.

s oOecrieyeHusi U3MEPEHUN BOJOPOJA. B PA3PSHKEHHBIX Ta30BBIX CMECSAX
aHANIM3aTOP MOKET ObITh YKOMIUIEKTOBAH YCTPOMCTBOM MOJTOTOBKH Ta30BOM MPOOBI
VIIITI-01. C nomoup0 3TOro yCTPONCTBA OCYUIECTBIISIETCS BCAChIBAHUE W
OXJIaXKJIEHUE aHAJIM3UPYEMOTO rasa C MOCJIEAYIOIUM OTJIEJICHUEM
CKOHJICHCUPOBAHHOW BJIarM W HarHeTaHueM B wu3MeputeinbHyto kamepy ACpH,.
[TpunmunuansHas cxema YIIT'TI-01 nokazana Ha puc. 10.2.
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PI/IC. 10.2 IMpunnunuansHas cxema YIIT'TI-01.

10.3 AHaauTH4YecKMid =~ KOHTPOJIb KOHIEHTPAUM BOJAOpPOAAa B NOTOKE
JKMJIKOCTE, HAapUMEP B XUMHUKO-TEXHOJIOTMYECKUX Tpolieccax MOJTOTOBKH BOJbI
Ha TOII, I'POC, ADC.

PacTtBopeHHBI B BOJE BOJOPOJ BCJIEICTBUE €r0 YHUKAIbHOM MNPUPOIBI MOXKET
pacTBOPATHCS B MeTajulaX Co3/1aBasi BBICOKOE JaBJIEHHWE B HX KPUCTAUIMYECKOU
perieTke, MPUBOJSIIEe K HX pa3pylieHUI0 (BOJOPOIAHOE pacxpymuunBanue). B
aTOMHOM JHEPreTUKE AaHAJIUTUYECKUM KOHTPOJb PACTBOPEHHOIO  BOAOpOAA
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HEOOXOoauM Kak il obecrnedyeHus: Oe3omacHoil paborel ADC, Tak u I
OPEJOTBpAICHUS  pa3pylleHHs] (BCJIEICTBUE BOJOPOAHOIO  PaCXpyHUUBAHUSA)
TEIUIOTEXHUYECKOT0 000py10BaHUs U TPyOOIpOBOJIOB.

Jnsi aHAJIMTUYECKOrO KOHTPOJISI PACTBOPEHHOTO BOJOPOJa B HaWIydllel
CTENEeHU MOAXOAUT ucnoiHeHue ananuzaropa ABII-01T. Ananuzatopbl AOTKHBI
YCTaHaBJIMBATHCA [0 MECTY WJIM Ha 1IUTe. [ 3Toro HeoOX0AMMO Ha JIMHUM BXOJa
aHANM3UpyeMOM TpoObl  YCTAHOBUTH  DPEryJSITOp  JaBlieHus  (Jpoccenb) U
XOJIOAUIIbHUK. Perynarop naBieHust 10KeH 00ecreurnBaTh peryjIupoBaHue pacxoia
aHanu3upyemoi npoosl yepe3 uzmepurenbuyto kamepy (MKIDK) B auanazone ot 2
10 50 n/dgac. XonOOuIBHUK JOJDKEH OOecrneuuBaTh OXJIaXKJICHUE aHATU3UPyEeMOM
po6sl 10 Temmeparypbl 0 — 50 °C. C 110 yMEHbIICHHs BPEMEHU TPAHCIIOPTHOI'O
3amas3npiBaHus M 3PPEKTOB “‘mojcoca BO3AyXa® PEKOMEHAYETCS aHallu3aTop
yCTaHaBIUBaTh B HEMOCPEICTBEHHOW O1M30CTH OT NpoO0OTOOpHOW Touku. s
NOJIBOJIa aHAIM3UpPyeMoil mpoObl K wu3MeputenbHOUW kKamepe AC pomyckaercs
UCIIOJIb30BaTh TPYOKH M3 HEpKaBeromled cranu u/wim rudkyro Tpyoky u3 IIBX c
BHYTPEHHHUM JINAMETPOM HE MeHee 4 MM U TOJIUHON CTEeHKM HE MeHee | MM.
Hcnonb3zoBanue TpyOOK M3 CHIMKOHOBOM pe3uHbl He pomyckaerca. Cius
aHANM3UPyeMOM MpoObl JOKEH ObITh CBOOOAHBIM. [lisi 3TOro jgomyckaercs
UCIIOJIb30BaTh TPYOKM C BHYTPEHHUM aAuamMeTpoM He MeHee 4 ~mwm. llepen
U3MEpPUTEIBHOM KaMepoll pEeKOMEHAYeM YCTAaHOBUTh (PUIBTP TOHKON OYMCTKH,
KOTOpBIM Bel MOXkeTe 3aka3aTh JONOJIHUTEIBHO.

Jlis obecniedeHus] BBICOKOTOYHBIX M3MEPEHUN KOHIICHTpalUWid BOJIOpoJa B
MUKpPOTPaMMOBOIM 00J1aCTH, Mbl PEKOMEHAYEM TILATEIbHO WPOBOAUTH KaTMOPOBKY
HYJICBOUM TOYKH (cM. 11.9.).

IHpn nogxmouenun wusmeputenbHoi kamepsl (MKIDK) k mpoboorbGopHoit
TOYKE MCIOJIb3YHUTE CTaHIapTHBIE MEPEXOAHUKU, KOTOpble Bl MOXeTe 3aKka3zaTh MpH
NOKYNKE aHaiau3aTtopa WiIM 1o e-mail

IIpu ycranoBke ACpH,-03 unu ACpH,-04 B usmeputenbHy0 KaMepy yOeauTech B
HAJIMYMKA TEePMETU3UPYIOLIEr0 PE3UHOBOro Koibla (cM.. puc. 3.9, 3.10). nsa
o0ecrniedeHns He3aBUCUMOCTH TIOKa3aHUH OT CKOPOCTH TMOTOKA YCTAaHOBHUTE B TPyOKe
npo0o0TOOpHUKA pacxold BoAbl paBHbIM 2-50 n/yac. TpyOky, COeAMHEHHYIO C
BBIXO/IHBIM IITYIIEPOM U3MEPUTEIBHON KaMephl TOJOKUTE B CTUBHOM JIOTOK.

10.4. AHaanTHYEeCKUH KOHTPOJb BOJOPO/JA B "KUIKOCTAX HA IIyOHHe.

JIns pemieHuss 3TOM 3aJaud B HaWJIy4dllled CTENEHU TIOAXOIUT HCIOJIHEHHUE
ananuzaropa ABII-O1II, B KOMIUIEKT KOTOpPOTO BXOJHUT CEHCOpP MOTPYKHOTO THIIA
ACpH,-05. 3TOT ceHCcop yCTAHABIMBAETCS B TEPMETUYHBIN KOPIYC U3 HEPKABEIOIIEH
CTaJIM U UMEET HAJCKHYIO 3a/IeNIKy Kabens (cm. m.m.3, 4).

Jliis oGecrieueHusi COXPaAaHHOCTU CEHCOpa MPHU €ro IKCIUTyaTallud B 00bEKTaX ¢
MHTEHCUBHBIM TE€pPEMEITMBAHUEM PEKOMEHYeM CEHCOp M €ro Kabellb 3aKpernuTh Ha
mranre. Jlna ymobctBa MoHTaxka wu  akcmutyatanuu  ABII-01I1 Bwer  moxere
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npuoOpect ycraHoBounyto apmatypy (YAP-01). IlpunuunuanshHas cxema
ycraHoBkM ACpH,-05 ¢ nomoibto Takoit apmarypel npuseaeHa Ha puc. 10.4. C
nomoiplo 31oil  apmatrypsl ACpH, MoXeT ycTraHaBIMBaTbCS B METAHTEHKH,
IUCTEPHBI U EMKOCTH (HApUMep B EMKOCTHU € PAIMOAKTUBHBIMU OTXOIaMU).

LT b A R

B T REH
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Puc. 10.4 Cxema ycranoBku ACpH, ¢ mToOMOIIbIO CHCTEMBI ITOTPYKEHMUS.

10.5. AHaauTH4YecKkMil KOHTPOJb BOAOPOAAa B CcOCyIAaxX M TPYOONpPOBOAAX
padoTaoImMX MO/ JaABJIEHUEM.

Jng pemeHns 3TOM 3aJaud B HAWIY4YlIEd CTENEHU MOAXOAUT HWCIOJIHEHUE
ananuzaropa ABII-0IA, B kommiekt kotoporo BxoauT ceHcop ACpH,-06,
CHAOXKCHHBI KOMIIEHCATOPOM BHEIIHEro JaBJICHHUS. DTOT THUIl CEHCOPOB MOXET
yCTaHABIMBATLCA B TPYOONpOBOABI W OailmacHble JHHUM Yepe3 CTaHAapTHHIC
¢nannpl.  Cencoper  ACpH, BbeImyckaioTcs B HECKOJIBKUX — HCIOJIHEHHSX
OTJIMYAIONTUXCSI TA0APUTHBIMU M TPUCOCAMHUTEIbHBIMU pa3mepamu (cM. puc. 3.8).
Cencopsl ACpH, BBIIEPKHBAIOT CTEPHIM3ALMIO OCTPhIM mapoM mpu 143 °C, uro
MO3BOJISIET UX MCIOJB30BaTh B (pepMeHTepax U OMOpeakTopax Kak OTEYECTBEHHOTO,
Tak W 3apy0OexHoro mnpousBojacTB. Ilepen crepunmsanueit ¢gepmeHTepa C
ycTtaHoBiieHHbIM B HeM ACpH,-06, HeoOX0MMMO OTCOEAMHUTH Kabelb OT CEHCOopa, U
Ha €r0 pa3zbeM HAKPYTHUTh 3alTUTHYIO 3arTyiky. [Ipu 3 Tom HE00X0IMMO yOeTUuThCS B
HaJIMYUK U OEJIOCTHOCTU FEPMETUZNPYIOLIEH POKIAIKU B 3alIMTHOM 3ariywke. [Ipu
CTEpUJIM3AI|K CEHCopa B OMOpEaKkTOpe 0JIeBaTh 3aIIUTHYIO 3ariyIlKy He TpeOyeTcs.
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npu

Ananuzatopsl ABII-01A B kommiekte ¢ ACpH,—06 MoryT HaliTU npuUMEHEHHUE

AHAIIMTUYCCKOM  KOHTPOJIC PACTBOPCHHOTO BOJAOpOJa B I-om KOHTYPC

OXJIAKACHUSA ANCPHBIX PCAKTOPOB.

11. TexHuveckoe 00Cy;KMBaAHHE AHAJIN3ATOPA.

11.1 DnexTpoHHBIN OJIOK aHAIM3aTOPA KpaHE PEAKO HYKIAETCS B 00CIIYKUBAHUU U

11.1.

peMoHTe Oyaroapsi BBICOKOMY KauyeCTBY IPOM3BOJACTBA aHAJIU3aTOPOB,
UCIIOJIb30BAHUIO HAJEKHBIX KOMIUIEKTYIOIIHUX, MPOYHOCTH, T€PMETUYHOCTU U
BBICOKOW CTENEHW MPOMBINUICHHON 3aluThl Kopmyca aHanuzatopa (IP-65).
Kaxnplil ananu3atop B KOMIUIEKTE C JATYUKOM TOJABEPraeTcsl UCIBITAHUAM Ha
HaJEeXKHOCTh B TeueHue 1 mecsua. [lepen ornpaskoit [lorpebutemo kaxabii
aHAIM3aTOp NPOXOJIUT MPEANPOJAXKHYI0 TMOJATOTOBKY U -~ TECTUPOBaHUE
paboTOCIIOCOOHOCTH €ro OCHOBHBIX ~OJOKOB. B mepuoawueckoil 3ameHe
HY’KJIaeTCsl TOJIbKO Oarapeiika, ycTaHOBJIEHHAs B HUKHEM OTCEKE aHaJIU3aTopa.
3ameHa OaTapeiiku OCYIIECTBISETCA TMPU TEXHUYECKOM OOCITyKUBAHUU
aHaju3aTopa Mepesa MPEACTABICHHEM €ro Uil €XEroJAHOW NepUOoJuYecKOn
nosepku B opransl  OCCTAH/IAPTa PO.

AMIIEpOMETPUYECKHE CEHCOphl OJlarojapsi. OpPUTMHAJIBHBIM TEXHUYECKUM
pELICHHSIM, UCIOJIb30BAaHUIO OJaropoJIHbIX METAJJIOB U BBICOKOMY KayeCTBY
MIPOU3BOJICTBA HMMEIOT HEOTrPaHUYEHHBIA CPOK ciykObl. B T0 Xe Bpems
CEHCOpbl HYXKJIAIOTCSI B MPOBEIECHUHM MEKPErJIAMEHTHOI'O. OOCITYKUBaHHUSI,
BeinosHsemoro [lotpedurenem B mporecce skcmyaraudd. K atum pabotam
OTHOCATCA 3aME€Ha MeMOpaHHOrO KOJIMayka U - TeJIMEBOr0  pacTBOpa
anekTponutra (cMm. 1LIL. 3, 4). IlepuoguyHOCTh 3aMEHBI JJICKTPOJUTA W
MEMOpPAaHHOTO KOJITIauKa 3aBUCUT OT YCJIOBUM AKCIUTyaTallMM aHalu3aTopa U
JOJKHA IPOBOJUTHCS HE peke | pas3a B rof, a Takke B CIAEAYIOIINX CIydasix:
Hapymiena unenoctHocTs MeMOpaHbl. BHEIIHUM NpH3HAKOM 3TOro CIy’KaT
BUJIMMBIE KalleJIbKH 3JIEKTPOJINTA Ha TOPIIOBOW MOBEPXHOCTU CEHCOPA, a TAKXKE
3HAUYUTEILHOE YMEHBIIIEHNE YPOBHS JIEKTPOJIUTA B KOPITYCE CEHCOPAa;
MeMmOpaHna BBITSIHYJaCh M HE JIOCTATOYHO CHJIBHO HATATHUBAETCS TOPIIOBOM
YaCThIO CTEKJISTHHOM TWIb3bl (cM. puc. 4.2). [IpuzHakoM ci1aboro HaTsHKEHUS
MEMOpaHbl SIBISETCS 3HAYUTEIBHOE CHUXKEHUE OBICTPOJECHCTBUS M BBICOKOE
3HaU€HHUE OCTATOYHOTO TOKa CEHCOpa;

Iloka3anus aHanu3aropa Npu U3MEPEHUSIX WM KaTHMOpPOBKE HECTAOWIBbHBI W
UMEIOT OOJBIION Apeid.
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Eciu B ceHcope BO3HMKIA Kakas-TO HEMOJIaJKa TPEkKIE BCEro IPOBEPHTE
[EJIOCTHOCTh Kaleds W CTeKIsIHHOM Tunb3bl. Hanuuyme TpemmuH M CKOJIOB Ha
cTeksiHHOM ruib3e AC cBuieTenbcTBYeT 0 HecoOmoaenun I[lorpeburenem mep
npeaocTopokHocTeil (cM. 1. 6). Heakkyparnoe oOparenue ¢ AC u HecoOr0IeHNe
Mep TPEIOCTOPOKHOCTEH MOXKET MPUBECTH K €ro rnotepe. [Ipu BRISICHCHUM TTPUYUH
OTKa30B MOT'YT OKa3aThCsl IMOJE3HBIMU TeCThl paboTocrocoOHocTH AC. DTH TECTHI
MOXHO TakK)Ke€ TMPOBOJUTH TIPU 3aMEHE MEMOpPAHHOTO KoJIllayka W pacTBoOpa
ANEKTPOJIUTA.

Tect Nel. [IpoBepka cOnpOTUBICHUS U30JSAIIUA MEXITY KATOJIOM U aHOJIOM.

1. CHumute MeMmOpaHHBIM Kodamadok (cM. puc. 3.7, 3.8) u mpomoiite
ANEKTPOAHBIM aHcaMOJb B AUCTUUIMPOBaHHOMW - Boje. C MOMOIIBIO
GUIBTPOBATLHON OyMarw yAajJuTe KaIllld BOJBI #W TIIATEIBHO MPOCYIINTE
TOPIIOBYIO YaCTh CTCKJISTHHON T'HIIB3HI.

2. B riaBHOM MEHIO BOMJIUTE B OIIIMIO JUATHOCTUKA ceHcopa. (cM. 1. 8.4).

3. Ecmu Tok ceHcopa (IceHc) umeer Oau3Koe K HYJIO 3HaueHHue (cM. puc. 8.4-
20) u comocTtaBUM ¢ BeauyuHOM ocraroyHoro Ttoka (I ocrt), TO
CONPOTUBJICHUE W3OJAIMU HAaXOAUTCS B Mpeaenax HopMmbl. Ecim Tok
CEHCOpa 3HAYUTENBbHO OTJIMYAKOTCA OT HYJIsl, HONpPoOyTe 0oJiee TIATENbHO
BBIMOJIHUTH 1. | HacTosimiero tecra. BpICOkoe 3HaueHHME TOKa CEHcopa
CBUJIETEIIBCTBYET O HAPYIICHUH CONPOTHBICHHS W30JsuH. K BO3MOKHBIM
IpUYMHAM CJIEyeT OTHECTH HApyIICHUE IEJIOCTHOCTU Kaless, TPellUHbI
WU CKOJbl B CTEKJISIHHOW THWIb3€, a TaKkKe MOMNaJaHue BIard B pa3zbeM
ceHcopa. B mocimegHem  ciywyae - cienyeT — HPOMBITH  pa3beM
JTUCTUJUTMPOBAaHHON BOJOW, a 3aTeM TIIATEIbHO MNPOCYIIUTh B TEUCHUE
CYTOK IIpu Temieparype 6imskoit k 40-60 °C.

Tect Ne2. [TpoBepka naTymka Temmepatrypbl. ITOT TECT BBIMOIHSIETCS MOCIE

BbITIOJIHEHUS TecTa Nel.

1. B okne «/luarHoctrka ceHcopa» HaOJIONaWTe 3a MOKa3aHUSIMM KaHala
n3Mmepenus temneparypsl (T). BosbmuTe ceHcop 3a miacTMaccoBylo JeTallb
U BBIJIOXHUTE Ha CTEKISIHHYIO THWJIB3Y CEHCOpa, HaIpaBisisl CTPYIO
aIbBEOJISIPHOTO BO3JlyXa Ha TOPIIOBYIO 'UacCTh CTEKJISTHHOM Tuiib3bl. Eciu
TeMIleparypa . OKpy)Karomero Bosgyxa Hmwke 35 °C, To TOKa3aHus
temreparypsl (T) OyayT yBeTuduBaThCs.

2. Ilo wMepe wucnapeHusi BJIard CcO CTEKISIHHOW TWJIb3bl  IOKa3aHUS
TEMIIEpaTypbl OYJIyT YMEHBIIATHCS CTPEMSCh, K MPSKHUM 3HAYCHUSIM.
Takoe mMoBeneHUE CEHCOpa CBUETEIBCTBYET 00 OTCYTCTBHU OOpPHIBOB B
kabene u pazpeMe cercopa. Eciiu nmokazaHus TemMrneparypbl HE MEHSIOTCA,
TO TO-BUIMMOMY, K KaOeIl CeHCopa MNPUKIAIbIBAINCh HEIOMyCTUMO
BBICOKME MEXaHMYECKHEe yCUIHs (CM. M.6), 4TO MOTJIO MPUBECTH K OOPHIBY.
B sTOoM cnydae CBSKUTECh C CEPBUCHBIM IIEHTPOM
. PeMoHT Takoro ceHcopa BO3MOKEH TOJBKO B Cllydae 0OpbIBa
kabens y pasbema. [Ipyu HEIONMYCTUMO BBICOKMX MEXaHUUYECKUX Harpys3kKax
Ha KaOelnb MOXKET TaKkKe MPOU30UTH OOpbIB MPOBOAOB Kadess JaTyuka
TeMmreparypel. B 9ToM cilyuae TecT mMpoBEAET aHAIMU3aTOP W BHICBETUT Ha
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JAUCIIIICC HAIIIMCh «I[aT"II/IK HC TIIOAKJIIOYCH». B »stom ClIydac TaKiKe
CBSKUTCCh C CCPBUCHBIM LICHTPOM

11.2. M3mepurenbHas kamepa.

[Tpu mpoBeneHNN aHAIU30B B MOTOKE JKUIKOCTEH COMEPIKAIINX OOJBIIIOE KOJIMYECTBO
B3BEIICHHBIX YaCTHI[ Ha BHYTPCHHEH TIOBEPXHOCTH W3MEPUTEIBHOU KaMephbl
MOSIBIIIOTCS OTJIOKEHUs, YXY/IIIAIIME €€ MPOo3padyHocTh. B sTom ciydae Bam
ClIeyeT €€ MPOYHMCTUTh C TIOMOINBIO MAapJeBOrO0 TaMIIOHA 3aKPEIUIEHHOTO Ha
aepeBsHHON manouke. [t 3(HEeKTUBHOCTH OYHUCTKH MOXKHO HCIOJB30BaTh JTHOOBIC
MOIOIIIHE CPEJICTBA, HAPUMEP CTUPATIHHBIA MOPOIIOK. Mcmonp30BaTh OpraHNuecKue
pacTBOpuTenU (IUXJIOpPATaH, XjaopodopM, CIUPT U JAp.) HEe pekomenayetcs. [lpu
MIPOBEICHUM YUCTKHA ~HU3MEPHUTEILHON KaMephl JKENATeIbHO TaKXKE IPOMBITH
oOpatHbIii Kiamad (cM. puc.4.5, 4.6). s UCKITIOUEHHUST BO3MOKHOCTH JIaJIbHEUIIIETO
3aCOPEHUsT M3MEPUTEIHHOW KaMephbl IEIeCO00pa3HO YCTAaHOBUTH (PHIBTP TOHKOMN
OYHNCTKH.

12. Bo3MoOsKHbIe HENMOJIAAKHN CTIOCOObI UX YCTPAHEHHUSI.

Bremnue BeposiTHbIE TPUYNHBI CrniocoObl ycTpaHeHus
IIPOSIBIICHUSI
I ITocne moaximroue- | 1. He Bxmtouen 1. HaxxmuTe Ha HUOKHAN
HUS BUIKH K CETH nepekitovaresib 10 (cm. MpaBblii FEPMOBBO/I (CM.
220/36B anamm3zarop | puc. 7.1) puc. 7.1)
HE BKJIIOYAETCS 2. Beruen u3 ctpos 2.3aMeHUTh
PEeIOXPaHUTEIh MIPEAOXPAHUTEIID.
2. Ha nucnnee 1. Cencop He nonkiitoueH K | 1. OTKpbITh BHYTPEHHUI
aHanM3aTopa aHaIM3aTopy OTCEK aHAJIN3aTOpPA U
3aropaercs HOJIKJIFOYUTh CEHCOP
coobmenue «Het 2. OOpbIB Kabes 2. CBSIKUTECH C CEPBUCHBIM
ceHcopa» LEHTPOM I10 BOIIPOCY
PEMOHTA WJI 3aMEHbI
ceHcopa
3. [loka3anus He 1. BeIicox pacTBOp 1. Jonute pacTBOp
YYBCTBUTEIbHBI K 3JIEKTPOJIUTA ANEKTPOJIUTA U 3aMEHUTh
N3MEHEHUIO MEMOpaHHBIA KOJIIAYOK.
KOHIEHTPAIUU 2. O0OpbIB Kabenst 2. CBs13aThCsl C CEPBUCHBIM
BOAOPO/A. HEHTPOM (PUPMBI 110
BOIIPOCY PEMOHTA WJIH
3aMEHBI CEHCOPA.
4. Ilpu kanubGpoBKe 1. Bricox pactBOp | 1. 3aMeHUTH pacTBOp
10 BO3JIyXY CEHCOp AIEKTPOJINTA. ANEKTPOJIUTA.
uMeeT O00JIbIION 2. Hapyweno conporusie- 2. [IponsBectn BHEIIHUN
OCTATOYHBIN TOK HUE U30JISIHUU B CEHCOPE [0OCMOTP CEHCOPA U
WM B pazbeMe ceHcopa  BeIMOaHUTH Tect Nel. ITpu
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3. BeITsHYynach

OTPULIATEIHLHOM pe3yJIbTaTe
CBSI3aThCS C CEPBUCHBIM
LHEHTPOM (PUPMBI IO
BOIIPOCY PEMOHTA WJIH
BaMEHbI CEHCOPA.

3. 3aMeHUTh MEMOpAHHBIN

ra3zonpoHuIaeMas KOJIMa4uoK
MeMmOpaHa
5. Tlokazanus 1. Hapymiena 11enoCTHOCTh | 3aMEHUTh MEMOpaHHBIN
ceHcopa MeMOpaHbl KOJITAaY0K.
HECTaOWIIbHBL BO 2. Britanynace memOpana | OGecneduTs TpeOoBaHUs
BPEMEHH TTPH u3-3a MPEBBIIICHNS | IO TEMIIEPATYPE U PACXOTY

NOCTOSSHHOU
KOHLECHTpaLUKU
BOAOpO/A.

TeMmreparypel U (WIH)

pacxojia BOJIbl

BOJIbI Uepes
U3MEPUTEIIBHYIO KaMepy.
3aMeHUTh MEMOpPAaHHBIN
KOJINAa4yoK

6. [locne BkIrOYEHUS
aHaJIM3aTOpa BBIXO]]
Ha pabouuii pexuM
npesbimaet 20

Pazpsaunace 6arapeiika

3aMEHUTH NANBYUKOBYIO
Oarapeto.

MUHYT
7. NHepIImOHHOCTD Boirsnynace memOpana u3- | OGecnieuuTs TpeOoBaHUs
ceHcopa 3a MPEBBIILICHUS | [10 TEMIIEPATYPE U PACXOLY
CYILIECTBEHHO TeMmneparypel U (WIM) | BOJABI Yepe3

YBEIUYUIIACH pacxojia BOJibl U3MEpUTEIbHYIO KaMepy.

3aMeHUTh MEMOpPaHHBIN
KOJIITauoK
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IIpuioxkenue 1.

IIpouenypa BHeceHus1 Koppekuun omnoOkn «KuakocTb-raz»

1. JInst Toro 4To0Bl aHAM3AaTOP BHOCUII KOPPEKHHIO HA OIINUOKY OKHJIKOCTb-Ta3y,
CBOMCTBEHHYIO0 Bamemy ceHcopy, HEOO0XOAMMO BBIMOJIHUTH CIEAYIOLINE
JNEUCTBUS:

3.1. Haxxmure knaBuiny «BBoa» u Boiaute B ['maBHOe MeHIo (cm. puc. 8.2-1).

3.2. Bribepure onuuto «KanuOpoBka» U HAKMUTE KIaBuiily «BBom»

3.3. Haxwmure xnaBumy «BHU3» u, yaepxuBas €€ B HaXaTOM COCTOSHMH,
Haxxmute «BBoa». Ha aucrnee aHanmm3zaTopa BBICBETUTCS CIyKEOHOE MEHIO,
nokazaHHoe Ha puc. I11-1

B . oTkpmiBIIEeMCSIT OKHE ~BBIOEpUTE

omuio «Ommbka XK-I» u Haxxmure

«BBom». Ha pgucruiee aHanmzartopa

BBICBETUTCSI OKHO, [TOKa3aHHOE Ha pUC.
I11-2

Puc. I11-1. CinyxeOGHOE MEHIO.
3.4. C nomolbio KJIaBUII NEPEMEIIEHUSI Kypcopa BBEIUTE paCU€THOE 3HAUCHUE

koappunmenta « Kuakocts-razy. [lociae BBoga B 9HEPrOHE3aBUCUMYIO MTAMSITh
3Ha4YeHUs KoddduineHTa
«KuakocTe-ras» aHaau3aTop
aBTOMATHUYECKHU OYyJIeT BHOCUTH
KOPPEKIUIO MPU MTPOBEICHUN
M3MepeHun B )xuaKoctTsx. [Tpu
WU3MEPEHUSX B ra3ax KOPPEKIUS
BHOCHUTBCS HE OyJeT

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

IIpouenypa BHeceHUsI KOPPEKIMH HA 3aBUCHMOCTH CUTHAJIA CEHCOPA OT
CKOPOCTH TIOTOKA AHAJTU3UPYEMOM KMIKOCTH.

Cucremarnyeckas ommoOka <«OKUAKOCTh — Ta3» Takke TNpOsBIAETCS B
3aBUCUMOCTH CHUTHaJla CEHCOpa OT CKOPOCTH IOTOKa. B Tex ciywasx, Korjaa
U3MEpPEHHs] TPOBOJAT TPHU MOCTOSHHOM CKOPOCTH TIOTOKA, 3Ty MOTPEIIHOCTD
M3MEPEHUS MOKHO UCKIIOUUTh. J{J1s1 3TOro cHavyasia HeoOX0AUMO BBIMOJHUTG TL.I. 1,
2 meroauku II1 PD. 3atem HeoOXoauMO coOpaTh YCTAaHOBKY, 00€CHEUHBAIOIIYIO
TpeOyeMyI0 CKOPOCTh MPOTOKA AUCTHUILIMPOBAHHOW BOAbL, HackieHHoi [1I'C, yepes
n3MmepurenpHyto kamepy AC. Takas ycTaHOBKa, HallpUMEpP, MOXKET OBbITh cOOpaHa C
UCIIOJIb30BAaHUEM  MEPUCTAIBTUYECKOTO HACOCAa € PEryJMpyeMbIM  PacXxOJOM.
VYcranoBuTe pacxo] JIMCTMIUIMPOBAHHOM BOJBI Yepe3 H3MEPUTEIBHYIO KaMepy
OJIM3KUI K peaibHOMY PacXoAy aHAIM3UPYEMOU *KUAKOCTH Ipu ee aHanuse. [locie
JOCTHKEHHS YCTOWYMBBIX MOKA3aHUI MPOU3BEANTE UX OTCUYET. 3aT€M BBIIOJHUTE TI.
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3 meroauku, onucanHoil B II1 PD. Ilocne BBoAa B HHEProHE3aBUCUMYIO TaMSITh
3HadyeHus1 kodddunmenta <«KuaKOCTb-raz», aHalu3aToOp aBTOMATHYECKH OyaeT
BHOCUTbH KOPPEKIHUIO MPU MPOBEACHUN U3MEPEHUN B KUJIKOCTAX. [Ipu n3amepenusx B
razax KOppeKIusi BHOCUTHCS He OY/IET.





