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Omauuumenvhnuvle ocovennocmu anaauzamopos ABII-02
1.

Y HuBepcanbHOCTD aHaJIM3aTOpPOB u IUPOKUI aCCOPTUMEHT
amnepoMerpuieckux ceHcopoB (AC) mo3BONAIOT pemiath J00ble 3aaadd
aHAJIMTUYECKOT0 KOHTPOJIS BOJIOPO/Ia B JIFOOOW OTpaciu HApOJHOTO XO3sIICTBA.

Awmnepomerpuueckue  cencopsl  (AC)  06NANAIOT  yIIyYIICHHBIMH
METPOJIOTUYECKUMHU U AKCIUTYaTaI[MOHHBIMH XapaKTepUCTHKaMH,
HEOTPAaHUYEHHBIM CPOKOM CIY>KOBI, BBICOKOH HaJEKHOCTHIO, MPOCTOTON B
pabore u obcmyxuBanuu. [lapamerpsl kaxzaoro Bapuanta ucnoyiHeHus AC
ONTHMHU3HUPOBAHBl JUISI PEHICHHS KOHKPETHBIX 3a7ad aHaJIUTHYECKOTO
KOHTpPOJISL BOJAOPOJIa, @ UX KOHCTPYKLMH pa3padOTaHbl C y4ETOM CHELU(PUKH
NPOBEJCHUS M3MEPEHUHN B PA3IUYHBIX 00JIACTAX.

MHOFO(byHKHI/IOHaJILHHe BO3MO>KHOCTHM aHAJIM3aTOpa MO3BOJISIOT MPOBOJIUTH
MU3MEPEHUS NapLHUAIbHOTO JABICHUS U KOHIEHTPALUN BOAOPOAA B KUIAKOCTIX
U Ta3ax B JII00OM BBIOPAHHOM OMepaTOpOM €IUHUIC U3MEPEHUSA. AHAIU3aTOP
TaK)Ke MO3BOJISAET IIPOBOAUTH U3MEPEHUS TEMIIEPATYPHI.

Bnaroz[apﬂ opuruHanbHocTh AC  obecneunBaercs: “‘Hepa3pylIArOLIMA
KOHTPOJIb” aHAJIM3UPyEeMOM MpoObl, IIMPOKUI HMana3oH, BHICOKAasi TOUHOCTh U
JIOCTOBEPHOCTh HM3MEPEHUM, BBICOKAs CEJIEKTUBHOCTh, JKCIPECCHOCTh H
CTaOWUJIBHOCTh MOKAa3aHUM, a TaKKE€ MX HE3aBUCUMOCTb OT CKOPOCTH IOTOKa
AHAIM3UPYEMOM KUAKOCTH M HAJIMYMS B HEMl MEIIAIOIIMX KOMIIOHEHTOB U
B3BELICHHBIX YACTHIL.

Ananuzamoput 600opooa ABII-02 ovecneuusarom:
ABTOMaTI/I‘-IeCKYIO KaTMOpPOBKY HYJIEBOW TOUKH IO aTMOC(HEPHOMY BO3IIYXY;
ABTOMaTquCKy}o KalTMOPOBKY KPYTH3HBI IO TTOBEPOYHON Ta30BON CMECH;

Cneunaﬂbﬂy}o KaJIMOpOBKY IO Tra30BOM CMECH, MOJy4aeMOW C MOMOIIbIO
ycTpoiicTBa i kanuoposku YK-01;

Bosmoxnocts BBIOOpA YJIOOHOM JIJ1s1 oniepaTopa eIUHUIBI U3MEPEHHUS;
KoppeKuI/Ho 0apOMETPUYECKOTO JTaBJICHUS U COJICHOCTH;
ABTOMaTquCKy}o CHUTHAJIM3ALIMIO MPEBBIIIEHUS TTOPOTOBBIX YPOBHEH;
I[HCTaHuHOHHy}o nepeiayy CUrHaJIOB ¢ moMolpio RS-232;

ﬂHCerTHon 3aIUCh PE3YIbTATOB U3MEPEHUIN B DHEPTrOHE3aBUCUMYIO NIAMATh
C BO3MOXXHOCTBIO OTOOpakeHUs Ha rpaduueckom nuciuiee u nepenauy B [1K;

C aMOJIMarHOCTHKY. Y n06Gubiii uHTepdeiic;
I lonceerky rpadudeckoro aucies B 3aTEMHCHHBIX YCIOBHSIX;

I €pPMETHUYHOCTh KOpITyca, CTENEeHb 3alUThI [P-63.
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1. PacnakoBka aHajau3arTopa.

[Ipu monyueHuun aHanu3atopa, yOeIUTECh UYTO yNAKOBKAa HE BCKpbHITA U HE
MOBpeXxJAcHa. ECM BHEIIHUK OCMOTP YHNAKOBKHM MO3BOJISIET MPEAIOIOXKHUTh O €€
BO3MOKHOM BCKPBITUH WJIM TMOBPEXKACHUHM AHAIA3ATOPa MPHU TPAHCIIOPTHUPOBKE,
HE3aMEJINTEILHO BBI3OBUTE MPEACTABUTENS TPAHCIOPTHOW KOMIIAHUUA H
BCKPOWTE YIIAKOBKY B €0 MPUCYTCTBHH.

AHaIM3aTOP BOJOPOJIa U KOMIUIEKTYIOIINE M3ACNHS K HEMY MOCTaBISIOTCS B
MMPOYHOM IUIACTMACCOBOM KOHTEWHEpe. KOHTEHHEP MOXKET MCIOJIb30BATHCA IS
MEePEHOCKHU Mprubopa mpu paboTe B MOJIEBHIX YCIOBUAX. PeKoMeHIyeM COXpaHUTh
KOHTEWHEp JUIsl MOCHEAYIONIEH OTIPaBKU NpuOopa MPeanpUITHIO U3TOTOBUTENIO
nnu  peruoHaneHod IL[CM mis npoBeneHUsT NEPUOAMYECKONM TOBEPKH U
TEXHUYECKOTO OOCTYKUBAHHUS.

[TonoxuTe ymMakoBKYy C aHAJIM3aTOpPOM Ha paboO4yuil CTON M pacmakyuTe ee
(pacnosiokeHrne KOMIIOHEHTOB B KOHTEHHEpE NOKa3aHo Ha pucyHke 1.1).
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. KomnnexT 3anacHblx YacTel.

. PeaKkTueel.

. DNeKTporvT.

. AHanmsartop Kucnopoga AKMM-02.

. MacnopT, pyKOBOACTEO MO 3KCNTyatayun.
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. Kabenb nHTepderica RS-232.
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. AMNepoOMeTPUYECKWUIA CEHCOP.
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. Bnok nuTaHuA.

Puc.1.1. PacnonoxeHWe KOMNOHEHTOB B KOHTEWHepE.

[IpoBepbTE KOMIIEKTHOCTh aHAJIM3aTOPa COrJIACHO OIMCH BJIOKEHHOM B
ynakoBky. Ilpm oOHapy>XeHHMHM HECOOTBETCTBHS  CBSDKHMTECh CO  CBOUM
IIOCTABIINKOM.

B KOMIUTIEKT mMOCTaBKM aHAIM3aTOPa BXOASAT:
M H3meputenbHOE YCTPOMCTBO aHAIM3aTOPa C CETEBBIM Kadelem

M Ammepomerpuueckmii cercop (cM. puc. 3.1, puc.3.3, puc. 3.6)



» DIAKOH C NEKTPOIUTOM

» MeMOpanHbIe KOIMadKy (3 1IT.)

2 KoJbIo pe3nHOBOE (Ha MEMOPAHHOM KOJITIAYKe)
N3mepurenshas kamepa (B komruiekte ¢ ABIT-02T, ABIT-02T)
Nurtepdeiicubrit kabenb
PykoBOACTBO 1O AKCIITyaTanum

H 8B

[1nacTmaccoBbie IEPEXOIHUKH Ha BXOJIHYIO TPYOKY

JIOTIOJIHUTENILHO MOTYT OBITh 3aKa3aHbl CIEAYIOIINE U3ICTUS:
YcrpoiictBo aiisa kanubpoBku YK-01

VYerpoiictBo moaroroBku razosoit mpoost YIII'TI-01 (x ABIT-02T)
N3meputenpHasa kamepa st mukpoananuza MKMA (k ABIT-02JT)
OuabTp TOHKON OUYUCTKH Ta30oB U xujkocteit (k ABIT-02T, ABIT-02T")

[TobymuTens pacxona st 3a6opa mpod razos u npoayBku UK (rpymma)

AN NN

HuckeTta 3.5” ¢ mporpaMMHBIM OOecIieueHueM JJis nepenayn qaHHbix B [TK

W3BnekuTe w3 KOHTeWHepa kabemb wuHTepdeiica, 3apsaHOE YCTPOMCTBO U
PYKOBOJICTBO IO 3KCILTyaTalMy. 3aT€M aKKypaTHO U3BJIEKHUTE aMIEpPOMETPUUECKUMN
CEHCOP U U3MEPUTEIIBHOE YCTPOUCTBO. Pacnonoxure ux Ha pabodem CToJie.

IIpumeuanune. AC NOJKIIOUEH K U3MEPUTEIILHOMY YCTPONCTBY aHaIu3aTopa.

KommekT 3amacHbIX 4YacTed M MNPUHAMICKHOCTEW HAXOJAUTCS B KPBIIIKE
KOHTEMHepA.

2. Ob6aactu npuMeHenusi aHaau3aTopoB ABII u 0003HaYeHHe BADHMAHTOB HX

HCIOJTHEHHSI.

Anaimsaropsl  ABII-02  npenHazHadeHbl 1 ONEPATMBHOIO M
IIPOU3BOJICTBEHHOT'O KOHTPOJISI KOHIIEHTPALMX BOJOPO/A B )KUJIKOCTSX M ras3ax.

Anammsaropsl  ABII-02 npeagHazHadeHsl I aBTOMATHYECKOIO KOHTPOJISA
PaCTBOPEHHOI'0 BOJOPOJA B XMMHKO-TEXHOJOTMYECKUX MpOLieccax IMOArOTOBKHU
BO/JIbI HA PEANPUITUSAX TEMIOBOM U aTOMHOUN SHEPTrEeTUKHU.

Anamuzaropsl ABII-02 mpegnHazHaueHbl 11 NPOU3BOACTBEHHOTO KOHTPOJIS
COJIepKaHMsT MOJIEKYJISIPHOTO BOJIOPOJa B 1-OM KOHTYpE OXJaXIACHUS SIACPHBIX
pPEaKTOPOB Ha 0OBEKTaX AaTOMHOM SHEPTETHKHU.

Anamnzaropsl ABII-02 npenna3zHaueHsl ajis onpenieeHus “yredex’” BOAopoaa
B 3JIEKTPOJIU3HBIX, B CUCTEMAX OXJIAXKJICHUSI TEHEPATOPOB, B EMKOCTAX C KUJIKUMU
AIEPHBIMA ~ OTXOJAaMH, a Takke M1 MOHUTOPHMHIA COCTaBa BO3JyXa
NPOMBIIUIEHHON 30HBI C II€JIbI0  00€CleYeHHs I0KapOB3pPbhIBO-0€30MaCHbIX
YCJIOBUI IPOU3BOJICTBA.

B xumuueckoi u HedTenepepadaThIBArOIC TPOMBIIINIEHHOCTH aHAIN3aTOPbI
ABII-02 npenna3zHaueHbl [Uisi TPOU3BOJCTBEHHOTO KOHTPOJIS BOJOpOJa B
XUMUKO-TEXHOJOTUUECKUX MPOLIECCAX CUHTE3a OPraHUYECKUX U HEOPTaHUYECKUX
COCIMHEHUM, KpEeKWMHTa He(TH, MPOM3BOACTBA aMMHUaKa, MOJMAITUIICHA U T..I.
Ananuzatopsl ABII-02 HaxoadaT mNpUMEHEHME B HAYYHO-HCCIIEAOBATEIbCKHUX



YUPEKICHUSIX aTOMHOM TMPOMBIIUICHHOCTH, a TaKXe B aBTOMOOWJIbHOMU
MPOMBIIIJIEHHOCTH TPU  CO3JJaHUM  DKOJIOTUYECKH YHCTBIX  BOJOPOJHBIX
JIBUTATEJIEN.

VYHuBepcanbHOoCTh  aHanu3zatopoB  ABII-02,  nmocturaercs  Gmaromaps
HCIIOJIB30BaHUIO MIUPOKOTro accopTuMeHnta ceHcopoB (AC). [Jlns obGo3HadyeHuUs
WCIIOJHEHUsI aHalIu3aTopa Mocie 3amucu Tuna aHaiausatopa «ABII» mudpamu
«01» yka3pIBaeTCsl €ro MpOMBIIIJICHHOE UCTIOTHEHUE, ITuppamu «02)» yKa3bIBaeTCs
MOPTAaTUBHOE MCIOJIHEHHUE, a OykBamMu «A», «T», «I'», «JI», «II» yka3wsiBaeTcs
(ycnmoBHO) 00J1aCTh €10 MPUMEHEHHS WM Ha3HAUYCHUE:!

«A»- ATOMHast SHEpreTHKa

«T»- TennoBas 3HEpreTHKA;

«I'»- I"'a30ananuzarop;

«JI»- JIaboparopHblii;

«II»- Ilorpyxnoit AC 1151 u3BMEPEHUN B EMKOCTSX, METAHTEHKAX U T.II.
BapuaHTel MCHIOTHEHNs aHAIU3aTOPOB OTIMYAKOTCS aMIIEPOMETPUYECKUM

CEHCOPOM U NPHUHAJICKHOCTIMU, BXOISIIMMHU B KOMIUIEKT €r0 MOCTABKH.

Ha puc. 2.1 — 2.5 mnoxa3aHbl pasiau4Hble BapUAHTHl HCIIOJTHEHUS

aHanu3atopoB ABII-02.

ABII-02JI B xommiekte ¢ ACpH,-01
IpeJHa3HAYECH N U3MEPEHNUMN
KOHIIEHTPAIIMH, MapIHaIbHOTO IaBICHUS
BOJIOPOJIa U TEMIIEPATYPhI B KUIKOCTIX H
razax. IlpuMensercs B J1a0OPaTOPHBIX
ABI-02 YCIOBHSX — Pa3IHYHBIX  IPOMBIIIIEHHBIX
e © | PEITPUSITHNA U HAY4YHO-
HCCIIEI0BATENLCKUX YUPEKICHUIA.

am | 1837

731
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Puc. 2.1. Buemnuii Bua ananuzaropa ABII-02J1.



Puc. 2.2. Buemnuii B
anammzaropa ABII-02T".

9
Anamuzatop ABII-02I" B komIuiekTe C
ACpH,—-03 MpeHa3HaAuYCH T
W3MEPEHUN KOHLEHTPALMM BOJIOPOJAA B
razoo0pasHbIX cpefax. B Tex ciydasx,
KOT/Ia aHaJU3UpPyEeMbI Tra3 HaxOoJUTCA
noj paspsiKeHuEM u BBICOKUX
TeMIlepaTypax,  aHajiu3aTop  MOXET
KOMILJIEKTOBAThCS YCTPOHCTBOM
noAroToBku razoBoil mpoObr YIIITI-01.
ABII-02I" IIPUMEHSETCS U1
ompeAeneHuss  “‘yredexk’  BOAOpOAAa B
ANEKTPOJU3HBIX, B CUCTEMAX OXJIAKICHUS
IeHEpPaToOpOB, B EMKOCTSIX C KUAKUMU
AIEPHBIMH  OTXOJAMH, a TaKxke JJIsd
MOHUTOpPUHTA cocTaBa BO3/yXa
MPOMBIIUIEHHOW  30HBI €  ILENbIO
oOecreyeHus: MoXapoB3pbIBOOE30MaCHBIX
YCIIOBHI TPOU3BOJCTBA.

B xumuueckoit u HedrenepepadaThIBalONICH

npomeinuieHHOCTH aHanu3atop ABII-02I" mpumensieTcss 1yt mpoU3BOICTBEHHOTO
KOHTpOJSl KOHUEHTPAlUH BOJAOPOJAa B XHUMHKO-TEXHOJOTMYECKHX IPOLECCaX
CUHTE3a OPraHWYeCKHMX W HEOPraHWYeCKHX COEAMHEHWH, KpeKuWHra HeQTH,
IIPOM3BOJICTBA aMMHMAKA, ITOJIMATWIEHA U T.JI.

ID'H'ul ARIT-0Z

IRTI TR LL N

02T

Anammzatop ABII-02T B koMiuiekTe cC
ACpH,04 wu npoTOYHOW W3MEPUTEIBHOU
KaMepou HUKIDK MpeIHa3HAYCH T
U3MEpPEHUN  KOHIIEHTpalluM  BOAOPOJAa U
TEMIIEpaTypbl B IOTOKE >UIKOCTEH, B TOM
yucjie B MHUKPOTPAaMMOBOM  JIMara3oHe

KOHLEHTPALUU.
ABII-02T npumensieTcs npu ONEpaTUBHOM
AHAJIMTUYECKOM KOHTpPOJIE IIPOLIECCOB

BOJOXHMMIIOATOTOBKM B aTOMHOM M TEMJIOBOU
suepreruke: TOLl, I'POC, ADC, Tennoceru u
korenbHble. AHanmuszatop ABII-02T Ttaxxe
MIPUMEHSETCS B XHUMHUYECKOM, u
He(dTenepepadaThIiBatOel MPOMBIIIIIEHHOCTH,
a TaKXke B JPYrdx o00JacTIX HapoJAHOTO
XO035IMCTBA.

Puc. 2.3. Buemnnii Bug ananuzaropa ABII-
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Puc. 2.4. Buemnuii Buj
ananu3zatropa ABII-02I1.

CFIMAELA SRR

AHATHEIATON BOOMI LA

© Qe

Puc. 2.5. BHemnuii Buj aHaiu3aropa

ABII-02A n ACpH,-06.

Anamuzatop ABII-02I1 B koMIuiekTe c
ACpH,—05 nmorpyxHoro tuna npeaHa3HayeH
IUIST U3MEPEHUI KOHUEHTPAlUK BOJOPOJAA B
razax " KUIKOCTAX HEMOCPEICTBEHHO B
Toukax oToopa mpobd. ACpH,-05 wmoxer
YCTaHABJIMBATbCSI B E€MKOCTH 3aIlOJTHEHHBIE
AHATU3UPYEMOUN Cpelou, HarpuMmep
IIUCTEPHBI ¢ HePTENPOyKTaMHU, METAHTEHKH,
Kojomnpel, maxTtel u  T.JO. ABII-02I1
MIPUMEHSIETC I ONpENENICHUs “‘yreyek’
BOJOPO/JAa B DIIEKTPOJIM3HBIX, B CHCTEMAax
OXJIQXJCHUS TE€HEpPaTOPOB, B EMKOCTSIX C
KUJKUMU SIIEPHBIMU OTXO/JaMHU, a TaKXKe s

MOHUTOPHHTA cocraBa BO3/IyXa
MIPOMBITIUICHHOW 30HBI C IIEIbI0 00ecIeueHus
M0KapOB3PBIBOOE30MACHBIX yCJIOBUI
IPOU3BOJICTBA.
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Anamuzatop ABII-02A B xommiekte ¢ ACpH,—06 mnpenHaszHauen s
U3MEpPEHUN KOHIEHTpaIlMd BOJOPOJA B JKUIKMX M Ta3000pa3HBIX cCpenax Mpu
BBICOKHUX JIABJICHUSIX, B TOM YHCJIE€ B 1-OM KOHTYpe OXJIaXACHUS SACPHBIX PEaKTOPOB.
ACpH,-06 BbINIOTHEHBI B KOpPIyce U3 HEp)KaBEIIICH CTajau, CHa0MXEHbI
KOMIIEHCAaTOPOM BHEIIHETO JaBJICHUS U BBIIEPKUBAIOT HEOTPAHUUEHHOE KOJTUYECTBO
LUKIOB crepuimsaimii  octpeiM  mapoM npu  T=143 °C. CeHcopsl MOIyT
YCTaHABJIMBATLCS B (PEPMEHTEpPhl U OMOPEAKTOPbl OTEYECTBEHHOTO M MMIIOPTHOIO
npounsBoacTB. AHanuzatopsl ABII-02A Takke MOTyT PUMEHSATHCS B XUMUYECKOU U
He(renepepabarpiBatolield MPOMBIIUICHHOCTH, KOTJa HEOOXOAMMO IPOBOJUTH
W3MEPEHUSI KOHIICHTPAIIMX BOJIOPO/Ia MIPH BHICOKHUX JIABJICHUSX.

3. IloaroroBka K padore U NPOBEPKA pad0TOCIIOCOOHOCTH AHAJIU3ATOPA.

Buumanme! [Ilocie TpaHCmopTHpOBaHMS B YCIOBHSX OTPHMUATENLHBIX TEMIIEPATYp
aHAJIN3aTOPHI JOJDKHBI OBITH BBIJICPXKAHBI B TPAHCIIOPTHOM Tape MPH HOPMAIBHBIX YCIOBHSIX HE
MeHee 4 wdacoB. I[lpm oTmpaBke aHanmw3aTopa MO IOYTE B 3WUMHEE BpeMsl roja
aMIIEPOMETPUYCCKHE CEHCOPBHI HE 3allOJIHSAIOTCS PACTBOPOM SJICKTPOJIUTA, O YEeM JIEIaeTCs
COOTBETCTBYIOINIAas 3amMUCh Ha CTP. 2 HACTOAIIETO PYKOBOACTBA. B sTom ciydae Bawm
HE0OXOIUMO BBITIOJHUTE OIEpAIHH I1. 3.3

Ecin Bam ceHcop 3amojiHEH PacTBOPOM JJIEKTPOJIMTA, TO He Tpedyercs
BBIINMOJHATDL OII€pallMi 110 JO0JMBKE JJICKTPOJIUTA WA 3aMCHE MeMﬁpaHHOFO

KoOJIIMa4vyKa.

3.1. Ecnu TpaHCHOpPTUPOBAHHME aHAIU3aTOpPa OCYIIECTBISJIOCH B 3UMHEE BPEMs
rojaa (CM. CTp. 2), BBIIOJHUTE OIepalu 1. 3.3. HACTOAIIEr0 PyKOBOJICTBA.
Ecan Bam AC 3anoJiHeH pacTBOPOM 3JIEKTPOJIHUTA (CM. 3alIUCh HA CTP.
2), TO mepexoauTe K BHINMOJHEHHIO 11. 3.3.6.

3.2. BHewmHui BUJ aMI€pOMETPUUECKUX CEHCOPOB.

Amnepomerpuueckuid ceHCcopbl (AC) BBIITYCKAIOTCS B HECKOJBKUX
BapuaHTax HcnoyiHeHus (cM. 1. 4). Buemnuii Bug AC mokasaH Ha

puc. 3.1.
Cencop ACpH,-01 — nocrasmnsiercst B komiuiekte ¢ ABII-02J1
U'm Cencop ACpH,-03 - nocrasmnsiercst B komiuiekte ¢ ABIT-02T

Cencop ACpH,-04 — nocraBnsiercs B komiiekte ¢ ABIT-02T.

ot CEHCOpPbl  HMMEIOT OJINHAKOBBIC rabapuTHBIC u
MPUCOCAMHUTEIBHBIE pa3Mepbl W OTJIMYAKOTCA BHYTPECHHUMH
napameTpamu. [lapameTpbl Kaxaoro ceHcopa ONTHMHU3UPOBAHBI
it Kaxkaout obnactu mpumeHenust ABII-02 u BeIOpaHbI ¢ yueTom
OCOOCHHOCTEHM peIIeHHs KOHKPETHBIX 3aJlad  aHaJUTHYECKOTO
KOHTPOJISL BOJAOPO/IA.

Puc. 3.1. Buemnuii Bug amnepomerpuueckux cencopoB ACpH,-01,
ACpH,-03 u ACpH,-04.
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I/ICCJIG,HOBaHI/Iﬁ B J'Ia60paTOpHBIX YCIIOBHIX.

Cencopst ACpH,-01 B 0CHOBHOM HUCTIOJIB3YIOTCA JJISI I

Cencopst ACpH,-03 u ACpH,-04 mocraBisitoTcs ¢ =
m3meputenbHoit kamepoit (MK). Jlms toro, 4ToObI T
nocrtatb cedHcop u3 MK HeoOxogumo cHaudana é"

OTKPYTUTh HAKHUJHYI TailKy, a 3aT€éM OCTOPOXKHO

A0CTAaTh CCHCOP.

e L

Puc.3.2. BHemnuii Buj ceHcopa
B U3MEPUTEIBLHOU KaMepe.

Cencop ACpH,-05 moctaBiisieTcss B KOMILUIEKTE C aHAJIU3aTOPOM
ABII-02II. OH ycTaHOBJIEH B TE€PMETUYHOU SUYCHUKE U3
HEpPIKaBEIOIIEH CTaJId U PacCUUTaH Ha MPOBEACHUE U3MEPEHUN Ha
rryounax ao 20 M. B 6a3oBoii moctaBke anunHa kadens ACpH,-05
COCTaBJIISIET 4 M.

[Ipu HEOOXOAUMOCTH MPOBEACHUS U3MEPEHUN Ha TIIyOMHaxX Oojiee
4 M, MRy Kabelst HeoOX0MMO YTOYHUTD MPHU 3aKase.

Puc. 3.3. Buemnuii Bua amnepomerpudeckoro cencopa ACpH,-05 norpyxHoro tumna
B FTEPMETUYHOM STYEHKE.

!
|

Hns toro, 4ToOBI JOCTaTh CEHCOp W3
TEPMETUYHON SYEHKM HEOOXOAMMO CHaualia
OTKPYTUTh HUKHUHN KOPITYC.

3arem, JeBOM pyKoil OepyTcsi 3a BEpXHHM
KOPIYC a MpaBOM 3a CEHCOp U OCTOPOKHO
JIOCTAlOT CEHCOP U3 BEPXHETO KOpIyca.

@
!

Puc. 3.4. BHewmnuii Buj ceHcopa Puc. 3.5.Buemnunii Buag ACpH,-05
0e3 HIDKHETr0 KopIyca. 0e3 repMETUYHON SYCHKH.
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Ipumeuyanue. ACpH,-05 ymioTHs€TCs B BEpPXHEM KOPIYCE€ IO YIUIOTHUTEIBHOMY KOJIBILY.
[Toatomy, nmns Toro utobbl goctaTh AC M3 BEpXHETO KOpIyca, HEOOXOAMMO MPHIIOKHUTH
HeOoJIbIIIOe YCHIINE JUTS IPEOI0JIeHUs cuil TpeHus. CtapaidTech yCuine MPUKIAAbIBaTh BAOIb OCH
AC, He mpuKacasch K MeMOpaHe, 3aKpeIJICHHOM Ha TOPIOBOW IOBEPXHOCTH MEMOpPaHHOTO
Kojmauka. Eciau ceHcop «Ipuinim» B MecTe YIJIOTHEHUS, MONMpoOyHTe MPOBEPHYTh €T0 BOKPYT OCH
[0 YacOBOM CTpelKe OTHOCUTEIBHO BEpPXHEro Kopryca. B nanpHelmieM cmas3blBaliTeé MecTa
YIUIOTHEHMS CEHCOpa BAa3€JIMHOM MJIM BAKYYMHOU CMa3KOM.

Amnepometpuueckue ceHcopbl ACpH,-06 BblllycKaloTCsi B HECKOJIBKUX
BapuaHTax McCHoJHeHus (cMm. Tabmuimy H©Ha puc. 3.8). BuemnHuili Bup
aMIIEPOMETPUUYECKUX CEHCOPOB MOKAa3aH Ha puc. 3.6.

Cencopet ACpH,-06 mocrtaBisitoTcs B
KOMIUIEKTE ¢ aHamm3aTopom ABII-02A.
OHU BBINIOJIHEHBI B KOpIycax W3
HEpI)KaBEIOIIeH CTalld MW CHAOXEHbI
KOMIIEHCATOPOM BHEIIHETO JaBJICHUS.
brnarogapst  3ToMy ~ OHM  MOTYT

UCIIOJIb30BAThCS npu BBICOKUX
JABJICHUSX, B TOM YHclIe B 1-om
KOHTYpE OXJIQXKICHUS SIEPHBIX
PEaKTOpOB. Cencopsl UMEIOT

YHUBEPCAJIbHBIC THUIIOPA3MEphl I HX
YCTaHOBKHU B bepmeHTeph u
Puc. 3.6. BHemHuii BHA cTepuiiM3yeMblXx OHOPEAKTODPBI OTE€YECTBEHHOI'O "

amniepomeTpuyeckux cencopoB ACpH,-06. 3apybexnoro nmpousBoacTs. ACpH,-06
MOTYT YCTaHABJIMBATHCS B

TpyOOIIPOBOJBI U €MKOCTH paboTaromue moja faaBieHneM. CeHCOPhI BBIACPKUBAIOT
HEOrPAaHUYEHHOE KOJIMYECTBO UKIIOB CTEPHMIIM3AIIMK OCTPBIM mapom pu T=143 °C u
P=3 aru.

3.3. 3ameHa MeMOpPaHHOTO KOJIMAa4yKa U PacTBOPA AJIEKTPOJIUTA.

Ecnmu Tpebyercs 3amuTh pacTBOp 3JIEKTpoiHTa (CM. CTp. 2) WU =
3aMEHUTh MEMOpaHHBIA  KOJIMMAYOK, JOCTaHBTE CEHCOp U3
W3MEPUTENIBHOM KaMepbl WA TEPMETUYHOM SYEHKH, a 3aTeM
BBITIOTHUTE onepanuu .. 3.3.1.-3.3.5.

3.3.1. OrtkpyTuTe TrailKy ceHcopa M aKKypaTHO JOCTaHbTE
AICKTPOAHBIM aHCAMOJIh U3 MEMOPAHHOTO Kojmadka (cM. puc. 3.7).

Puc. 3.7. Buemnuit Bug ACpH, 6e3
MEMOPaHHOTO KOJITTavyKa.
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ero pabore.

BHUMAHME He npukacaiiTech K 3JIEKTPOIHON CUCTEME U CTEKISIHHOW T'Wiib3e pykamu. [laxe
HE3HAYUTENbHOE 3arpsi3HEHUE BHYTPEHHUX SJIEMEHTOB CEHCOPA OTPHUIATENILHO CKa3bIBACTCS HA

aHcaMOJIb.

Ipumeyanue. Eciu 351eKTpoAHbIN aHCAMOJIb «IPUIIAID) K KOJIMAYKY, TO B HEM MOT' BBICOXHYTh
pacTBOp DdJieKTponuTa. B 3TOM ciyuae 3aneiite ¢ moMomiplo mmpuna 1 — 2 M
JTUCTUJUTMPOBAHHON BOJBI B 3a30p MEXKIY KOJIMAYKOM U AJIEKTPOJIHBIM aHcamOiem. Yepes 2-3
gaca 3aKpUCTAIIM30BABIINECS COJHM PacTBOpATCS, U Bbl 0e3 ycunmii 1ocTaHeTe ANeKTPOIHBII

3.3.2. Ilpomoiite 31€KTPOAHBIN aHCAaMOIb B AUCTUUIMPOBAHHOW BOJE, OCTOPOMKHO
yAaTuTe OCTaTKH Biaru (UIbTPOBAIbHON OymMaroil M moJIOKUTE €ro Ha caleTky.
IIpomMoliTe KOJMA4OK IUCTUIUIMPOBAHHOM BOJIOM M CTPAXHUTE OCTABIIYIOCS B HEM

Bjary.
[[& NcnonHeHns ACpH:-06
10 0603HayeHne 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

/,ﬂ:j 1 - HWKHKMIA Kopnyc
4
D

15 2 - KONINa4yok MemMbpaHHbIi
3 3 - KONbLO YNAOTHUTENbHOE
y 4 - KONbUO YMIOTHUTENBHOE
8 5 - pacTtBop 3nekTponuTa
14 6 - KaTog
[
7 7 - paTyvK TemnepaTypsbl

8 - konbLUo YMJIOTHUTENBbHOE NJIOCKOE

9 - CTeKNsIHHas rmnb3a

10 - kabenb

11 - BTy/nKa

12 - cucrema membpaH

13 - aHop

| 3 14 - apeHaxHbIN KaHan
\ 15 - kopnyc ceHcopa

N

Puc. 3.8. Buemnuii Bug ACpH,-06.

Jlnst  3amMeHpl  MeMOpaHHOTO
KOJIayka 2 B CTEPUIIU3yEMOM
CEHCope ACpH,-06 (cm.
puc.3.8) cHayaiza OTKpPYTHUTE
HIDKHAM  Kopmyc 1, 3aTeM
CHHUMUTE MeMOpaHHbIN
KoJima4ok 2 (cM. puc. 3.8).

Ilpumeuyanne. B  BepxHen
4acTH MEMOpAHHOTO KOJMayKa
YCTaHOBJICHO TEPMETU3HUPYIO-
miee KOJIBLIO, MO3TOMY
HE00X0UMO IPUIIOKUTH
HEOOJIBIIOE YCUTTUE BIOIb OCH
CeHcopa Ul MPEOJOJICHUS CHUJI
TPEHMUS. Ecmmn KOJIITA4OK
TIPUITHATDY B MecCTe
VIUIOTHEHUS, TO MONpoOyiHTe
MPOBEPHYTH €TI0 BOKPYT OCH.

IIpomonTe AIEKTPOAHBIN
aHcaMOJIb  JUCTUJUITMPOBAHHOM
BOJIOM, OCTOPOYKHO YyJaJuTe
OCTaTKH BJIaru
bunbTpOBAILHONW Oymaroi w
MOJIOKUTE €ro Ha calderky.
[Tpomorite KOJITTA40K
TACTWJIMPOBAHHOM BOJOM U
CTPSIXHUTE OCTAaBIIYIOCS B HEM
BIIATY.
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3.3.3. C nomomipio (yiakoHa — KamneIbHUIIBl 3aJICUTe B CTapbld WM HOBBIN
MeMOpaHHBIA KOJMadoK 1 MJI pacTBOpa 3JEKTpPOJIMTa, HE AojuBas 1-2 MM 110
nepBoro OypTuka Ha koJmauke (cm. puc. 3.7 u 3.8).

Ilpumeuanue. PacTBop »dyeKTposMiTa MPENCTABISIET COOOH Teleo0pa3HbIi
O0ydepusbiit pactBop ¢ kuciasiM pH. [osToMy npu ero 3aqmBKe Ha MOBEPXHOCTH
MeMOpaHbl UM CTEHKaX KOJMadyka BO3MOXKHO 00pa3oBaHUE MYy3bIPHKOB BO3IyXa.
JUis X ynajaeHus cjerka MOCTYYMTEe IO KOJIMayKy COOKYy M OCTaBbTE €ro B
BEPTUKAIBHOM TIOJIO)KEHMM Ha S5 MuHYT. OcraBumimecss ITy3bIpbKM BO3/yXa
BCIUIBIBYT Ha TMOBEPXHOCTh. [locMoTpuTe eme pa3, HET JHM B pPacTBOpE
ANEKTPOJIMTA MY3bIPbKOB BO3AYXa.

3.3.4 Coopky cencopoB ACpH,-01 — ACpH,-05 mnpoBoauTe CleayrOIIIM

obpazom:

1. CnBuHbTE PE3WHOBOE KOJBIIO Ha OOKOBOW IMOBEPXHOCTH MEMOPAHHOTO
KoJImavka Ha 1-2 MM HWXE JPEHAKHOTO OTBEPCTHS (CM.
puc. 3.7 u 4.2). *

2. Bo3pMute 351€KTpOAHBIA aHCAMOJIb U MEJIEHHO BCTaBbTE
ero B MeMOpaHHBIM KOJIMAaYOK B  BEPTUKAIBHOM |
noJyioxkeHuu. M30BITOK pacTBOpa 3JIEKTPOIUTA JOIKEH ?
BBICTYIIUTD Uepe3 JpeHakHoe orBepctue 14 (cMm. puc.4.2).

3. 3akpyTtute railky B MeMOpaHHBIM KOJIA4OK J0 yHopa.
TopuoBass dYacTb 3JEKTPOJAHOIO aHCaMOIs  JIOJKHA
HATSAHYTh MEMOpPaHy Ha KOJIMAYKe B BUJI€ 30HTHKA. =

4. Ypanute ocTaTKu Bjiark ¢ OOKOBOM MOBEPXHOCTH
KOJIMayKa U CABUHBTE PE3MHOBOE KOJIBLIO HA JIPEHAXKHOE
OTBEPCTHE.

5. YcraHoBUTE CEHCOpP B M3MEPHUTENBHYIO Kamepy (CM. puc.
3.9) u 3aKkpyTUTE HAKUAHYIO Taiiky 10 ymopa (CM. pucC. |
3.10 u puc. 3.2)

Puc. 3.9. Ycranoska ACpH, B uameputenbHyo kaMepy

|
ITpu ycranoBke ACpH,-05 B repMeTHUHYIO Y€Ky CHadaia
OCTOPOKHO BCTaBbTE CEHCOP B BEPXHUU KOPIYC SYEHKHU (CM. '
puc. 3.4), a 3aTeM 3aKpyTUTE HIDKHHUI KOpIyC A0 yropa (cMm. ‘
puc. 3.3). -

=
~
Ipumeuanne. ITepen coopkoit ACpH,-05 pekoMenyeTcsa cMazaTh =, i'
BA3€JIMHOM WJIM BAaKyyMHOM CMa3KOM IE€pMETU3HMPYIOLIME KOJIbLA,
PacIONOKEHHBIE B BEPXHEM KOPITYCE.

Puc. 3.10. ®uxcauus ACpH, B uaMepuTenbHON Kamepe.

3.3.5. Coopky cencopa ACpH,-06 (cm. puc. 3.8) mpoBoaute
CJIeAYIOIIM 00pa3oMm:
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1. YOeaurech B HalW4YUM TEePMETU3UPYIONIETO Koyiblla 8 Ha OOKOBOM
MOBEPXHOCTH JIEKTPOTHOTO aHCAMOJIS.
2. Bo3pMHTE METATUTMYECKUI KOPITYC C 3JEKTPOJAHBIM aHCaMOJIeM U MEAJIEHHO
BCTaBbT€ B MEMOpAHHBIN KOJIMAYOK 2 B BEPTHKAIBLHOM IOJOKEHUU (pHC.
3.8). U30bITOK pacTBOpa DJJIEKTPOJMUTA JIOJDKEH BBICTYNHUTH 4Yepe3
JpeHaKHbIN KaHal 14 Ha OOKOBOW MOBEPXHOCTH AJIEKTPOJHOTO aHCAMOJIs.
3. Ynanute candeTrkold BBICTYNMBIIME Karlld OAJIEKTPOJIUTa C OOKOBOM
MTOBEPXHOCTH KOJIIAYKa.
4. 3akpytute HWKHUW Kopmyc | ceHcopa no ymnopa. TopuoBas 4acThb
ANEKTPOJHOTO aHCaMOJIsl JOJKHA HATAHYTh CUCTEMY MEMOpPAH Ha KOJMAayKe
B BUJIE 30HTA.
3.3.6. BkirounTe aHanmM3aToOp € MOMOIIBIO KIaBUIIM «BKi», yaepKuBas €€ B TCUCHHE
S cek. llocime BKIIOUEHHMsI aHAIM3aTOpa Pa3dacTCs 3BYKOBOM CUTHAJ, HA JUCIUIEE
cHayvasna nosiButcs jJorotun pupmsl «Anspa BACCEHCy, a 3aTrem HauHeTcs mpoliecc
CaMOJMArHOCTUKH, KOTOpbIN npoanutes oT 30 cex. 1o 1 munyTshl. [locne 3aBepieHns
IpoIecca CaMOAUArHOCTUKH AHAIIM3ATOP NEPENAET B PEKUM U3MEPEHUM.
3.3.7. B ciydyae HEOOXOAMMOCTH MPOU3BEAMTE 3apsi/i aKKyMYJSATOPHOW OaTapew.
NHpukaTop 3apsaa BBIBEJAEH B HIDKHHMM JIEBBIM YrOJI JHCIUIES] aHAIU3aTopa.
3alITPUXOBAHHBIM WHIUKATOP CBUACTEILCTBYET O IIOJTHOM 3apsne Oarapeu. B
cillyyae, €CiId HHJIUKAaTOp HAayHEeT MuraTth (IIpU 3TOM pa3AaeTcsl NPEpPbIBUCTHIN
3BYKOBOM CHUTHaJ), AaKKyMYJATOpHYIO OaTaperdo HEoOXOAMMO 3apsiauTh B
oOs3aTenbHOM nopsake. [loncoeaqunuTe 010K MUTaHUA K aHanu3aropy (cMm. puc. 4.1-
1), a 3aTeM k cetu nepemenHoro Toka 220B ¢ wacroroit 50 I'u. IIpu sToM pucyHok
WHJVKATOpA NMPUIET B JBHKECHUE, CBUICTEIBCTBYsI O MPOTEKAaHUU IpoLecca 3apsaaa.
Hezapsixennast 6atapes MOJTHOCTBIO 3apsaauTes 3a 12-15 vacos.

[lepen 3apsanoM akKKyMyJIsITOpHOW OaTaped HEOOXOJUMO  BBIKIIIOUHUTH
MOJICBETKY MHJuKaTopa. s Gomee ObicTporo 3apsaa OaTapen aHaIU3aTOP MOXKHO
BBIKITIOUNTh. J[7s1 »TOro Haxkmure kinaBumry «Bxin/Beikm» u yaepkuBaiite ee B
Ha)KaTOM COCTOSIHUHU B TEUEHUE 5 CEK.

BHUMAHMWE! biok nuTaHusi CIOy>XUT TOJBKO I 3apsja aKKyMYJSTOPHOU
Oarapen. Okcmulyatanusi npuOopa TMpU  MOJCOCAMHEHHOM OJIOKE MUTaHUsA
3anpeniaetcs! Ilociie moiaHOro 3apsiga akKyMyJSATOpPHOW Oaraped HpuOOp MOXKET
AKCILTyaTHUPOBaThCA 0 MoiHoro ee pazpsaa (okoso 100 wyacoB). 3amperniaercs
3apshKaTh aKKyMYJISITOpHYIO OaTapero 0osee 24 Jacos.




4. YCTPOMCTBO U IPUHIIUII JEVMCTBUS AHAJIM3ATOPA

4.1. Onucanue KOHCTPYKIHMHU U CBOMCTB aHAJIM3aTOpA.
Buemnuit B ananuzaTopa npeacTaBieH Ha puc. 4.1.

ABITI-02

| L A J
© © 1
o

AHAI I ATORr BOJLOPOLA

Puc. 4.1. Buemnuit Buja ananusaropa Bogopona ABIT-02.
1. HzmepurensHoe ycTpoiictBo ABII-02.

Knasuarypa.

Knasuma «Bxii/Beikim.

['padmueckuii nucrIei.

KnaBura BKIIIOUEHUS/BBIKIIOYSHHS MTOICBETKH.

AMIEpOMETPUUECKUN CEHCOP.

A
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Puc. 4.1-1. Buemnnii Buna ananuzaropa sogopoaa ABII-02.

a) — BUJ clieBa, 0) — BUJ CIIpaBa:

1 — pememok

2 — amnepomerpudeckuid cencop ACpH, (mnu UK ¢ ACpH,)

3 — Karylka aJs yKJIaJIKu Ka0emns

4 — rHE3/10 U NOJKIFOUYEHUS OJI0KA ITUTAaHU

5 — rHe3n0 Al nojkiroueHus kaoenst RS-kanana (RS-232)

6 — pazpeMm s noakmoueHuss ACpH,

7 — nepxarensb qis kperieauss ACpH2-05 nnu u3MepuTenbHON KaMephl
8 — BUHTBI COEJIMHSIIONINE BEPXHUIM U HUKHUN OTCEKH aHAIN3aTOpa
9, 10 — HXKHMI ¥ BEpPXHUH OTCEKH aHAIM3ATOPa

11 — MecTO pacnonokeHue akKymyJisiTopa.

AHaJIM3aTOpP COCTOUT M3 M3MEPUTENbHOrO ycTpoiictBa 1 (cM. puc. 4.1) u
aMIEPOMETPUUYECKOTO ceHcopa 6. OH UMEEeT MPOYHBIN, JTUTOW BOAOHEIPOHULIAEMBIN
Kopryc creneHu 3amuThl [P-65. Ha nmueBol manenu aHanmm3aTopa pacmloIOKEH
rpaduueckuii nucred 4 w knaBuatypa 2. Jlucruied  MMeEeT MOACBETKY, YTO
oOJieryaer MOJIb30BaHUWE aHAJIU3aTOPOM B 3aTEMHEHHBIX momenleHusax. Kopmyc
aHajgu3zatopa COCTOMT W3 AByX otrcexkoB 9, 10 (cm. puc. 4.1-1), repmeTuyHO
COCIMHEHHBIX MEXAy CO0O0W C TMOMOIIBI0 IIECTH BUHTOB §, PACIONOKCHHBIX B
yrayOIeHusIX HIKHETo oTceka. Ha 60KkoBOI MOBEpXHOCTH HIKHETO OTceka 9 ¢ neBoit
CTOPOHBI PACIIONIOKEHBI THE3/1a 4,5 IS TOAKIIOYeHUs O0JI0Ka MUTaHus B kadems RS-
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kaHaa (RS-232 wmm RS-485). C mpaBoil CTOpOHBI paclojoXeH pazbéM 6 s
MOAKJIIOYEHHUST amIepoMeTrpudeckoro cencopa 2. [Jns yxnaaku kabenss ACpH,
npenycMoTpeHa Karyuka 3. s kperenus: uameputenbHon kamepsl ¢ ACpH, (viu
ACpH,-05) mpenycmMoTpeH pdepkateilb 7, 3aKpeIuieHHbIM Ha kartymke 3. Jlis
KpEIUIeHUs] aHaju3aTopa Ha MPOOOOTOOPHBIX TOYKAX WIIM IO MECTY» H3MEpEHHUs
IpEeAHA3HAYECH PEMEIIOK |, 3aKpeIyICeHHbIM MOJ KATYIIKOW 3 Ha HMKHEM OTCeKe 9
aHaju3aTopa.

B 3aBucuMOCTH OT BapuaHTa MCIIOJHEHMs aHalu3aTopa (CM. M. 2) U 3aJayu
UCCJIEIOBAHMUSI  AMIIEPOMETPUYECKUH  CEHCOp  MOXKET  YCTaHaBIUBAaTbCAd B
U3MEpPUTENbHYIO0 Kamepy, cTaHnapTHyio ckissHKy BIIK wnam HemocpencTBEHHO «Iio
MECTy», Hanpumep, oOnuopeakTop, GepMeHTep, TPyOONPOBOI U T.J.

Ananuzatop paboTaeT MojJ YHpaBJICHUEM MHUKPOKOHTpOJUIEpAa U HUMEET
npoctoil ¥ ynoouslid just Ilomp3oBarenst mporpammubiil uHTEepdeiic. bonbiioi
rpaduyueckuil JUCIUIeil U KiaBuaTypa U3 BOCbMHM KJIaBUII 1O3BOJIsOT [losb30BaTento
yOpPaBJIATh pabOTONW aHaIW3aTOpa, OCYUIECTBIISTH PA3IMYHBIE BUJbI HACTPOEK H
KaMOpOBOK, 3alUChIBaTh W BBIBOJAWTh HH(POPMALMIO HA AUCIUICH aHalM3aropa,
KOMITBIOTEp M JIp. BHEIIHUE YCTpOWCTBA. BkitoueHue (BBIKIIOUEHHUE) aHAIU3aTOpa
OCYILIECTBIJISIETCS. C MOMOIIbIO KiaBumu 3 (cMm. puc. 4.1), mpu 3ToM HEOOXOAUMO
YAEPKUBATh €€ B HAXATOM COCTOSHUM B TeueHHe 5 cek. Bxmrouenume Ha 30 cek.
(BBIKJIFOYEHHE) TOJICBETKM JHCIUIES OCYLIECTBIISIETCS ¢ MOMOIIbI0 KiaBumu 4. J{ns
YBEJIMYEHHSI BpEMEHH JACHCTBUS MOACBETKU 10 3 MUH. HEOOXOMMO HaXKaTh KJIaBULIY
MEepPEMEIICHHUS]  Kypcopa «BIOpPaBO», «BIIEBO», WU  «BBEPX». YIpaBJICHHUE
aHAIM3aTOPOM OYEHb IPOCTOE U CBOJAUTCS K BbIOOPY HYXHBIX onuuid «MeHwo» U
OTBETaM Ha BOIPOCHI myTeM Haxatus kiaBuil «Jla» (BBom) m «Her» (Otmena).
OyHKIMEN YEeThIPEX KIABUIL CO CTPEIKAMU SIBISAETCS IMEPEMEIICHUE Kypcopa Ha
JUCIUIEE aHaJIM3aTOpa WM YCTAHOBKAa BBOJMMBIX LU(PP NOJOOHO KJIaBHUIIAM
«bonbme» «Menbme». KnaBumm «Bnpao», «BieBo» TakKe HCHONB3YIOTCS IS
MEPEIUCThIBAHUS CTPAHUI] OJIOKHOTAa WM MPOTOKONA. AJITOPUTMBI YIPABICHUS
IOCTPOCHBI TakUM 00pa3oM, YTO AaHAJIM3aTOp «BEAET» OMNEepaTopa, HCKIIoYas
BO3MOJKHBIC OIITMOKH B €T0 padoTe.

Untepdeiic [lomp3oBaTenss W mOporpaMMHOE  OOECTICUCHHE  PEaTH3yIOT
BBITIOJIHEHUE CIIEAYIOMUX GYyHKIUNA U PEKUMOB padOThl aHAIH3ATOpPA:
- YCWIECHHE CUTHAJIOB aMIIEPOMETPHUYECKOIO0 CEHCOpa M BCTPOEHHOIO AaTyMKa

TEMIEPaTyphl, UX U3MEpPEHUE, MpeoOpa3zoBaHe U 0TOOpaKeHHE Ha AUCILIEE;

- CaMOJIMarHOCTHKY paboTOCIOCOOHOCTH aHalW3aTopa M aMIEepPOMETPUUYECKOTO

CEHCOpa;

- BBIOOp W3MeEpsSeMOil BEIWYWHBI: MMAPUUATBLHOTO JABJICHHUS  BOJOPO/JIA,

MPOLIEHTHOTO COAEPKAHUS UM MAaCCOBOW KOHIIEHTPAIUU;

- BbIOOp yAOOHOH ais omepaTopa €IUHHUIBI HU3MEPEHHUS C BO3MOKHOCTBHIO

NOCJIEYOUINX [TEPEXO0B B APYTHE €IUHHULIBI;

- KaIMOpOBKY aHAJIM3aTOpa MO HYJIEBOW TOYKE, aBTOMATHYECKYIO KaIHMOPOBKY
no [II'C HacellieHHOW MapamMu BOJABI U CHCIHAIBbHYIO KaIHOPOBKY MIpH
oOMOIIM ycTpoiicTBa g kanuoposku YK-01;
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- BO3MOXKHOCTb BHECEHHS KOPPEKIIMM Ha W3MEHEHHUE OapoMeTpuuecKoro
JIaBJICHUS U COJICHOCTH;

- ABTOMAaTHUYECKYIO KOPPEKIMIO CUCTEMATUUYECKHUX IOTPEIIHOCTEH H3MEPEHU,
00yCIOBIEHHBIX 3(PHEKTOM «OXJKACHUS MEMOpaHb» U «IOTpeOICHUEM
Bojiopoaa AC;

- mepenady uHOpMaIMK Ha KOHTPOJUIEP UK nepcoHanbHbIi KoMmibioTep (I1K)
¢ momotbio 1udposoro kanana RS-232;

- TPOTOKOJMPOBAHUE PE3YJHTATOB M3MEPEHUN B SHEPTrOHE3aBUCHUMYIO MaMSTh C
3a/1aBa€MbIM HHTEPBAJIOM, C BO3MOXXHOCTBIO mepenaun gaHHbIXx Ha [IK u
BBIBO/Ia HA JUCILICH aHAJIM3aTOpA B TAOJIUYHOM WJTU TPaPUUIECKOM BUJIE;

- 3aIUCh PE3YIHTATOB U3MEPEHUN B AJIIEKTPOHHBIN OJIOKHOT C BO3MOKHOCTBIO UX
nepenaun Ha [IK u BbIBOIA HA qUCIUIEH aHAIU3aTOpa;

Kaxnplii u3 BapuaHTOB HcnoysiHeHUs aHanmszatopa ABII-02 opueHTHpOoBaH Ha
KOHKPETHBIE 00JIaCTH HAPOJHOTO XO35UCTBA U KOHKPETHBIE 3a/lauyl aHAJTUTUYECKOTO
KOHTpOJIsl Bojopoda. B 3aBucuMoctd OT 00JacTH TPUMEHEHHUS U 3aJa4yu
UCCIICJIOBAHUSI ~ aHAJIM3AaTOP  KOMIUIEKTYETCS  CHEUHUAIbHO  pa3pa0OTaHHBIM
aMIIEpOMETPUUYECKUM ceHCcopoM. bnaronaps ynusepcanpHocTy aHaim3aropa ABII-02
KaXbli1 CECHCOP COBMECTHM C U3MEPUTEIIBHBIM YCTPONUCTBOM aHAIN3ATOPA.

4.2. Onucanue CBOMCTB U KOHCTPYKIUM aMIIEPOMETPUYECKUX CEHCOPOB.

AMIEpOMETPUUECKHE CEHCOpBI, HCIoib3yeMble B aHanuzatope ABII-02, mo
CBOMM (PYHKIIMOHAJIBHBIM BO3MOXKHOCTSAM JICJIATCS Ha JiBa THIMA: CEHCOPHI
napruaibHoro  gasieHuss Bojgopona (ACpH,) w  ceHcopsl  KOHIICHTpAIuu
pactBopenHoro Boaopoaa (ACcH,) [1,2].

AMIIEpOMETPUYECKHE CEHCOPBI IMapluanbHOro gasieHus Boaopona (ACpH;)
MOTYT TIPUMEHSATHCA JJIsl aHaju3a Kak ra3o00pa3HbIX, TaK W KUIKUX cpeld. Takue
CEHCOPBI BBICOKO CEJIEKTHBHBIE K BOJOPOAY U HE IMOJBEPKEHbI BIUSHHUIO APYTUX
NMEKTPOXUMHUYECKA AaKTUBHBIX Ta30B, HWOHOB, OHOJOTMYECKHX MOJIEKYJI H
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX CHUCTEM, MPHUCYTCTBYIOIIUX B aHAIU3UPYEMOM
cpene. IIpororunmom ACpH, sBnsercs snektpon Kmapka [3]. «Dupma «Anbda
BACCEHC» Beimyckaer mects Moaudukammuii ACpH,, KOHCTPYKIIMHM KOTOPBIX
pa3paboTaHbl C y4eTOM OCOOCHHOCTEH M CHenudUKU MPOBEJCHUS H3MEPEHUN B
pPa3TUYHBIX 00JIACTAX HAPOJHOTO XO3SWUCTBA MPH PEIICHUH PAa3HOOOPa3HBIX 3a1ad
AHAJIUTUYECKOTO KOHTPOJS BOJAOpoJa. KOHCTPYKTHMBHBIE MapamMeTpbl U MaTepualbl
AJIEMEHTOB KaXKJIOrO BapuUaHTa UCIOJIHEHUS CEHCOpa ONTUMHU3UPOBAHbBI, YTO
obOecrieumiio aHanuzatopam Bojopoja ABII-02 nydmme MeTpojiorTHYecKue u
AKCIUTyaTallMOHHBIE XapaKTEPUCTUKU IO CPABHEHUIO C U3BECTHBIMH 3apyOCKHBIMU U
oreuecTBeHHbIMU aHanoramu. ACpH, o0mamaroT o4YeHb HHU3KUM TMOTpPEOJICHHEM
BOJIOpO/Ia U3 aHAIM3UPYEeMOH cpenbl. biarogaps sTomMy CBOWCTBY OOecreunBaeTCs
«HEPA3PYLIAIOUIUN KOHTPOJIb» aHAIM3UPYEMOU KUAKOCTU U JOCTUTaeTCsl BBICOKAS
HAJIe)KHOCTh U JIOCTOBEPHOCTh PE3YyJbTAaTOB H3MepeHuil. CeHCOphl 3TOro THUMa
kanuopytores mo I[1I'C u atMmochepHOMY BO3AYXY, TOIATOBEYHBI, TPOCTHI U HEJOPOTH
B 9KcIuTyatamnuu. Takue ceHcopsl B KoMiuiekTe ABII-02 mMoryT Mcnosib30BaThCsl IS
aHajau3a BOJOpPOJa B rasax, B IPECHBIX M cOJeHbIX Bojax. [lpu um3mepeHusix B
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cojieHbIX Bogax B aHanu3atope ABII-02 npemgycmorpeHa BO3MOKHOCTH BHECEHUS
KOPPEKIIMM Ha coJeHocTh. llompaBka Ha COJEHOCTh JOJKHA BHOCUTHCS TIO
pe3yibTaTaM  KOHJIYKTOMETpHUYEeCKHMX u3MepeHuil B mepecuere Ha NaCl.
Awmniepomerpuueckue ceHcopel ACpH, B kommuiekte ABII-02 MoryT Ttakke
MCIIOJIB30BAThCS ISl M3MEPEHHM MacCOBOM KOHIEHTpAIMd BOJOpPOAAa B HEBOJIHBIX
KUJKOCTSIX OPraHUYEeCKOr0 M HEOpraHU4eckoro mnpoucxoxiaeHus. Crenyer
3aMETUTh, YTO TaKUe W3MEPEHHUs OYIyT MPOBOJMUTHCS C MEHBIIEH TOYHOCTHIO IO
CPaBHEHUIO C M3MEPEHUSIMU KOHUEHTPAIMM BOJOPOJAa B BOJHBIX pacTBOpax. ITO
oObsicHgercs TeMm, uro curHail ACpH, npsmo mnpomopruuoHalieH MapuuagIbHOMY
JIaBJICHUIO  BOJOpPOAA, a  TeMIlepaTypHble  3aBUCUMOCTH  KO3((UIIMEHTOB
pacTBOPUMOCTH BOJOpPOAA B OTUX IKUAKOCTIX HE SBISIIOTCS JOCTOBEPHO
yCTaHOBJICHHbIMU. bojiee anekBaTHbIMM JaHHOW 3ajadye HUCCIENOBAHUS SIBIISIOTCS
aMIIePOMETPUYECKHE CEHCOPhI KOHIEHTPAIMKU pacTBOpeHHOro Bogopoaa ACcH,.

AMIIEpOMETPUYECKHE CEHCOPBI  KOHIEHTPAIlMU  PACcCTBOPEHHOIO  BOJIOPOJA
(ACcH;) Moryt mnpuMeHSTbCS A aHalau3a >KMJIKUX Cpell C HEU3BECTHBIMU
K03 UIIMEeHTaMH PacTBOPUMOCTU BoAoponaa. CeHcopsl 3TOro Tuiia, o0jaaasl TeMu
xe pocromHctBamMu uyto U ACpH,, omimuarorcs cBouMH (YyHKIHOHATBHBIMU
CBOICTBaMHU, a UMEHHO, U3MepuTenbHblii curHan ACcH, npsiMo mpomnopimoHalieH
MacCOBOM KOHIIEHTpAIlMU PACTBOPEHHOTO BOJOPOJAa B AHAJIU3UPYEMOW KUIAKOCTH.
JlJist 5TOrO THIa CEHCOPOB HE TPeOyeTCss BHECEHHE KOPPEKIMM Ha TeMMepaTypHYIO
3aBUCUMOCTh KO3((UIIMeHTa pacCTBOPUMOCTH BOJIOPOJA B UCCIEAYEMOMN KUAKOCTH.
KanubpoBka TakuxX CEHCOPOB MOXET MPOBOJUTHCSA IO IUCTUIUIMPOBAHHON BOjeE,
HACBIILIEHHON BOJOpOJIOCcCO/iepKalield ra3oBoil cMmechto. Ilpuopurer coznanus AC,
paboTalmuUX B pEXUME HU3MEPEHHs MacCOBOW KOHIIEHTPAallUM  BOJOPOJA
npuHamexut pupme «Anbpa BACCEHC.

Koncrpykimsa ACpH,-01 sBnsiercs 0a30BOl MOJENBIO aMIEPOMETPUUECKHX
CEHCOPOB MapLHUaIBLHOTO AaBieHus Bojgopoaa. Buemnuii Bug ACpH,-01 nmokasan Ha
puc. 4.2.
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Puc. 4.2. Buemnuit Bug ACpH,-01, ACpH,-03 u ACpH,-04.

ACpH,-01 mpencraBisieT coO0H AIEKTPOIUTHICCKYIO STUCHKY, 00pa30BaHHYIO
AJIEKTPOJHON CHUCTEMOM: - aHOAOM 13 M KaromoMm 6, MOTPYKEHHBIMU B PacTBOP
ANEKTPOJIUTA 5. DIEKTPOXUMHUYECKas STYeiKa pacIooKeHa B KOpIiyce 2 U OTAeleHa
OT aHATM3UPYEMOU CpeJlbl Ta30IPOHUIIaeMON MeMOpaHoi 12. DinekTpoaHas cucreMa
3aKpEeIUICHA B CTEKIITHHOM LIUJIMHIPUYECKOU THIIb3€ 9 Tak, 4To aHoA 13 pacnoiioxkeH
BJIOJIb €€ OCHU M KOHTAKTUPYET C PACTBOPOM IJIEKTPOJIUTA 5 CO CTOPOHBI TOPLIOBOM
4acTH TWIB3bl 9, a Karog 6 pacmoyiokeH Ha OOKOBOW TOBEPXHOCTH THIIB3BI 9.
lNazonmponunaemass MemOpaHa 12 3akpersieHa Ha TOPUOBOM 4YacTu Kopiyca 2.
I'epMern3anusi  SJIEKTPOJMTUYECKONM  SYEMKH  OCYILIECTBIAETCA C  IOMOIIBIO
VIUIOTHUTEIHHOTO Kosiblia 3 u raiiku 1. Ha OokoBo¥M MOBEpXHOCTH Kopmyca 2
MMeEeTCs IpeHaKHOe oTBepcTHe 14 nms yaanenust n30bITKa pacTBOpa dJIEKTPOIUTA S.
Amnepomerpuueckuii cencop ACpH,-01 cHabGxeH cuCTEMON TEpMOKOMIICHCAIIUH,
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BBOJIMMOI Ha TEMIIEpaTypHYIO 3aBUCUMOCTh PACTBOPUMOCTH BOJIOPOJIa B BOJIC U/HIIU
Ha CBOMCTBa ra3onpoHuIIaeMoi MeMmOpaHbl. JlaTuMk Temmneparypsl 7 BIAsH B
TOPIIOBYIO YacTh CTEKJISIHHOM Twib3bl 9. PacnonoxeHnue natdyvka tTemMmnepaTrypsl 7 U
aHoga 13 B HEMOCPEICTBEHHOW OJM30CTH OT AaHAJIU3UPYEMOW IKUIKOCTH
00€CleunBalOT BBICOKYIO TOYHOCTb M  3KCIPECCHOCTh u3MepeHuil. Takoe
pacrnoyioKeHHe JaTdyhka TeMIlepaTypbl 7 TO3BOJSET HCKIIOYHUTh OIIUOKH TIpH
KaJIMOpOBKE CEHCOpa, BO3HUKAIOLIME H3-32 «OXJIAXKIACHHUS» MeMOpaHbl BCIEICTBHE
UCIIAPEHHS] BJArd C €€ IMOBEPXHOCTU. PaBEHCTBO NOCTOSIHHBIX BPEMEHH OTBETA
aMIEPOMETPUYECKOTO CEHCOpa Ha M3MEHEHUsS KOHIIGHTpaluMW BOAOpOAA U
TEMIEPATypbl aHATU3UPYEMOW SKUJIKOCTH TIO3BOJISIET CHU3UTH JAUHAMUYECKYIO
MOTPEIIHOCTh U3MEPEHUN U O00ECMEeYUTh BBICOKYIO TOYHOCTH TEPMOKOMIICHCAIIHH.
ACpH,-01 MoxeT ycTaHaBIMBaThCS B MPOTOYHYIO M3MEPUTEIbHYIO KaMmepy WM B
KOJI0bI ¢ KoHMYecKuM nutudom 14/23 (manpumep cranaapthbie ckisHku BITK-150-
29/32-14/23 - mpousBoautens "Creknonadbcepruc”, r. Kimun, M.O., mmudp npu 3akaze
560). bnaronaps manoMy noTpeOJIEHHIO BOJIOPOJa aMIIEPOMETPUUECKUM CEHCOPOM,
OH MOXET MCIOJIb30BAThCS IS «in Vitro» u3mMepeHuil B Mukpomnpobax (50 mki). B
stom ciyyae ACpH,-01 ycranaBnmuBaeTcss B M3MEPUTEIBHYIO KaMepy s
«mukpoananuza» (MKMA) puc. 4.4.

Koncrpykius ACpH,-03 ornuuaercs ot 6asoBoii mogenu ACpH,-01 6Gonee
BBICOKOW YYyBCTBUTEIBHOCTBIO, TTOATOMY JUIMHA KaOeJsl ’TOTO CEHCOpa MOXKET OBITh
o >KelaHuro 3akazuuka ypenuueHa 10 10 m. CeHcopbl 3TOM MOaU(UKAIIMK MOTYT
yCTAHABIMBATHCSI B IPOTOYHYIO H3MEPUTEIBHYIO KamMepy M B KOMIUIEKTE
ananuzatopa ABII-02I" npenna3zHaueHsl A1 aHATUTUYECKOTO KOHTPOJISI BOJIOPO/IA B
MOTOKE Ta30B, MPOTEKAIOIIUX Yepe3 U3MEPUTEIILHYIO KaMepy.

Koncrpykimsa ACpH,-03 ortnuuaercs ot momenu ACpH,-01 noseimeHHON
YyBCTBUTEJIBHOCTBHIO U MPEICIbHO HU3KOM BEJTMYMHONW OCTATOYHOTO TOKA.

Koncrpykimsa  ACpH,-04 ormmgaercs or moxenu ACpH,-03  namnuuem
JIOTIOJIHUTEJIPHOW 3aluTHOM MeMmOpanbl 8 (cMm. puc. 4.2), pacrnojoXeHHOW Ha
BHEIIIHEH TOBEPXHOCTH Ta30lpoHHUIlaeMoi MemOpaHbl 12. Hamnume memOpanbl 8
oOecrnieurBaeT JIOMOJHUTEIBHYIO CTENEeHb 3alllUThl JJICKTPOJHOM CHUCTEMBl H
ra3ornpoHuiiaeMo MemOpanbl 12 OT TOBpEXIEHUM, BBI3BAHHBIX IepenajgamMu
TABJICHUM B aHAIM3UPYEMOH KUIKOCTU W HAJWYUEM B HEM TBepAbIX "acTull. Kpome
TOro, Onarojapsi 3alllUTHOW MeMOpaHe 8§, CHM)XAETCS 3aBUCHMOCTH IMOKa3aHHWUM OT
CKOPOCTH ITOTOKA aHAJIU3UPYEMOM )kuAKOCTU. birarogapst atum corictBam ACpH,-03
u ACpH,-04 B xommuiekte ¢ ananmu3aropoM ABII-02T Hanum mmpokoe npuMeHEeHue
B TEIUIOPHEPTeTUKE WU TMPOMBIIIICHHOCTH TPU OMPEAEICHUM CIIEAOBBIX KOJIMYECTB
BOJIOPOJA B KHUJKOCTSAX, HAIpUMEp, MPU ONEPATUBHOM XHWMKOHTPOJIE€ MPOIIECCOB
BojtonoaArotoBku Ha TOLl, I'POC, ADC u tennocersax. s pemieHus 3TUX 3aaad
ACpH,-03 u ACpH,-04 ycraHaBnuMBarOTCsS B MPOTOYHBIE U3MEPUTEIILHBIE KaMephl,
CHa0XEHHbIE BCTPOCHHBIM OOpaTHBIM KiamaHoM (cMm. puc. 3.2). Bricokue
METPOJIOTHYECKUE XapaKTEPUCTHUKHU, CBOWCTBEHHBIE ATUM CEHCOpaM, OOECIeUnIIU
«HEpA3PYIIAKIIUN» KOHTPOJIb aHATU3UPYEMON MPOOBI, YTO MO3BOIMIO OTKA3aThCs
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OT TIEPEJIMBHBIX YCTPONUCTB M CTAOMIM3aTOPOB PACX0/1a, TPATUIIMOHHO MPUMEHSIEMBIX
B aHAJIOTMYHBIX MIPUOOPAX 3apyO0eKHOTO U OTEUYECTBEHHOTO IIPOU3BO/ICTBA.
Koncrpyknus ACpH,-05 otnnuaercst ot 6a3oBoit mogenu ACpH,-01 tem, uto
aMIIEPOMETPUYECKUII ~ CEHCOpP  YCTAHABJIMBACTCS B  TEPMETUYHYIO  SIUCHKY,
MpeHa3HAYCHHYIO JUIS TPOBEACHUS M3MEpPEeHUM Bojopoaa Ha TiyomHe g0 20 M.
Buaemnuit Bug ACpH,-05 nokaszan Ha puc. 4.3. B 6a30Bo# mocraBke JajiMHa KaOems
ACpH,-05 cocraBiser 4 M. Ilpu HeoOXoaumocTu JivHA KaOesss MOXKET OBbITh
coTJlacOBaHa MpHU 3aKase.

1. AMIIEpOMETPUYECKUN CEHCOP.
2. 3auUTHBIA KOpIyC.

3. KOnb110 YIUIOTHUTEIBHOE.

4. 3amuTHas ramka.

5. KOnb110 YIUIOTHUTEIBHOE.

6. Kob110 YIJIOTHUTEIBHOE.

7. dpenaxxHoe oTBepcTHE.

Puc. 4.3. Buemnuii Buag ACpH,-05 norpy>xHoro tumna.

['epmeTnyHas sdeiika, coctosiias u3 kopmyca 2 (cMm. puc. 4.3) u raiku 4,
U30JIUPYET aMIIEpPOMETPUIECKUM ceHCOp | OT aHAMM3UPYEMOU KHUIKOCTU C IIOMOIIIBIO
YIUIOTHUTENBHBIX Kosiel] 3, 5 u 6. [Ipu 3akpyunBaHuu raiku 4 10 ymopa KOJbIo 6
nepopMupyeTcs W TepMETH3UpPYET JpeHaxkHoe oTBepctue 7. Kopryce 2,
BbIcTynaromuii 3a npeaenslt ACpH,-05, 3amuinaer 4yyBCTBUTENbHYIO YaCTh CEHCOpa
OT BO3MOKHBIX YJIapoB. B HMkHe# yacTu Kopiryca 2 BBIIIOJIHEHBI YETHIPE OKHA, Yepes
KOTOpBIE MMYy3bIPbKH CBOOOJHO BBIXOAST MPHU IMOTPYKEHUH CEHCOpa Ha TIIyOUHY.
Cdepuueckas ¢popma ayBcTBUTeNbHOM nmoBepxHoctu ACpH,-05 Takxe crnocoObCcTByeT
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CBOOOJHOMY YJAJCHHUIO IMy3bIPHKOB BO3/yXa, MOJHHUMAIOIIMXCA BBEpPX B Ipoliecce
asparuu. Manioe notpebienue Boaopoaa diekTpogHoit cuctemoit ACpH,-05 wu
JOCTaTOYHO OOJIBIIME OKHA B HIKHEW YacTH KopIilyca 2 TMO3BOJISIIOT MCIOJb30BaTh
ABII-02IT nna wu3MepeHuid BOAOpPOJAa Kak B TNEPEMEIIMBAEMBIX, TaK U B
HETIOJIBIKHBIX KHUIKOCTSX.
Monudukanus cencopa ACpH,-06 otnnuaercst ot 6a3zoBoit Mmonenun ACpH,-
01, Tem, 4TO €ro KOHCTPYKLHS BBIIIOJIHEHA B KOPIYCE M3 HEPIKABEIOLICH CTAIA U
cHa0keHa KOMIIEHCATOPOM BHelIHero aasienus. biaarogaps stomy ACpH,-06 moryt
OPUMEHATHCS JJI ONPEAEIICHUS KOHLIEHTPALMU BOJAOPOAA B JKUJKOCTIX U ra3ax MpH
BBICOKHX JIaBJIICHUSX, B TOM YHUCJE B 1-OM KOHTYpE OXJIAXKAEHUS SIACPHBIX PEAKTOPOB.
DnekTpoiHas cucteMa ceHcopa (cM. puc. 3.8), coctosiiias u3 karoga 6, anoja 13 u
pacTBopa JJICKTPOJIUTA pa3MelleHa B KOJIMadyke 2 W3 IMJIACTMACChl, YCTOMYMBON K
BBICOKMM TeMIlepaTypaM W JaBjiieHUsIM. Ha TOpIoBod MOBEPXHOCTH KoJayka 2
3aKperieHa cucrema mMeMOpaH 12, BwleprKuBarolas nepenaabl gaBieHus. C sToi
1EeJbI0 Ha OOKOBOW MOBEPXHOCTH MEMOPAHHOTO KOJIMAauyka 2 TakKKe PacMoiokKeH
KOMIIEHCaTop nAaBiieHus. biarogaps pe3uHoBbIM KosbllaM 3, 4, u 8 obecrieuynBaeTcs
repMETHU3aIUs AJIEKTPOTHON CUCTEMbI CEHCOpa MPHU 3aKPYUUBAHUHN HUXKHETO KOpIyca
I Ha xopmyc ceHcopa 15. Ha kopmyce 15 ceHcopa 3akperyieH pa3zbem s
noAktoueHus: kadens 10, COeAUHSIONIETO CEHCOP C U3MEPUTEIbHBIM yCTPOUCTBOM
ABII-02. Cencopet ACpH,-06 BbIllyCKalOTCA B HECKOJBKHUX HCIIOJIHCHHUSX,
OTINYAIOUIUXCS TA0APUTHBIMU U MIPUCOCTUHUTENbHBIMU pazMepaMu. O003HaYEHUS U
yHU(ULIHUPOBaHHBIE pa3Mephl ucrnosHenuit ceHcopoB ACpH,-06 mpu 3akaze u B
JOKYMEHTAIMH IPYTrOoro U3enusi NpuBeAeHbl B Ta0uIle Ha puc. 3.8.

4.3. Onucanne KOHCTPYKIIMUA U3MEPHUTEJIbHBIX KaMep.
Jnsa  pewenus  psga
KOHKPETHBIX 3aaa4
AHAJIUTUYECKOTO KOHTPOJIS
Bojiopoa  (upmoit  «Anbda
BACCEHC» BBIITY CKarOTCS
HECKOJIBKO MoAupUKAITAN
U3MEPUTENBHBIX KaMep.
W3meputenpHasg KaMmepa IS
MHKpPOAHAJIN3a (MKMA) F
nokazaHa Ha  puc. 4.4.
Amnepomerpuueckuii ceHcop 1 —
YCTaHaBJIMBAETCSI B Kopiyc 2
W3MEPUTEIIBHOM  KaMmMepel U
bukcupyercs B HEHl ¢
IOMOIIIBIO raku 3. 6
UyBCTBUTEIIbHAS 4acTh
CEHCOpa TEePMETU3HPYETCA C
NOMOIIBKO  YIJIOTHUTEJIBHOTO Puc.4.4. MamepuTenbHaa kKamepa gna MUKpoaHanusa.
PE3UHOBOTO Kojmayka 4 Tmpu

Y]

o ek

1. AMNepoMeTpUYECKUIA ceHcop.

2. Kopnyc usmepuTenbHOW Kamepbl.
3. Marka.

4. YNNOoTHWUTENbHbIW KonMnayok.

5

6

. BxogHo W wryuep.
. BblxogHoW WTyuep.
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3aKpy4MBaHuM raiiku 3. st BBoJa aHAIM3UPYyeMO TTPoObI IPEAYCMOTPEH BXOHOM
mtyuep S5, a musg Beixoaa mrynep 6. C momompto MKMA MOXHO TPOBOIUTH
U3MepeHus B MUKpooObemax xkusikocteit (50-100 M) 1 ra3os.

Usmepurenpable Kamepbl a1 aHaius3a B noToke razoB (MKII) u B moToke
xunkocrert (MKIDK) nokazansl Ha puc. 3.2, puc. 3.9 u puc. 3.10. KoHcTpykIiuu stux
U3MEpPUTENIbHBIX Kamep oTianyarTcas oT NKMA pacnosnoxkeHueM BXOAHOTO U
BBIXOJIHOTO IITYLIEPOB, a TakkKe crmocodom repmetusanuu AC.

Konctpykmusa UKIDK ornuuaerca or UKIIT
Haju4ueM oOpaTHOTO KIamaHa, PaclojoKeHHOTO B
HIDKHEW YacTH U3MEPUTEIHHOM KaMmephl (CM. pHC.

e 4.5).

OOparHblii  KJamaH yCTaHaBIMBAETCS Ha
HIWKHUM IUTyLEp, KOTOPBIA 3aKpyuyuBaeTCcsi B
U3MEPUTEIBHYIO KaMepy (CM. puc. 4.6).

e Puc. 4.5. YcranoBka o6paTHOTO
é knamnana B MKIDK

Puc. 4.6. YcranoBka o0paTHOTO
KJlaraHa Ha IITYyLep.

B nmaHHBIX KOHCTpPYKUHMsAX anekTpoaHas cucteMa AC repMmeTusupyercs ¢
noMonipl0 Koielia 4 (cM. puc. 4.2), yCTaHOBJIEHHOTO Ha OOKOBOIl IMOBEPXHOCTHU
MeMOpanHoro konnauka 2. Ilpm 3akpyumBanuum raiiku (cm. puc. 3.10) pesuHoBOe
KoJib1l0 4 (cM. puc. 4.2) nepexkpriBaeT ApeHaxxkHoe oTBepctue 14 B xopnyce AC. [ns
KpEIUIEHUs] W3MEPUTEIBHBIX KamMep Ha NpuOope MNpeayCMOTPEH CHEUUaIbHBINI
JepKaTeNb, 3aKpEeIJICHHbIM Ha THUIBHOM CTOpoHE aHanu3aropa (cM. puc.4.1-1).
[IpucoenuuurtenbHble MITyLIEpa paccuvTaHbl Ha mnonaBonsimue TpyOku u3 [IBX ¢
BHYTPEHHHUM auameTpoM 6 MMm. Ha nuHUU BXOJa MOXKET YCTaHaBIMBATHCS (DUIBTD,
amumaronuii AC OT TBEpABIX YacTUIl MPUCYTCTBYIOIIMX B aHAIU3UPyEeMOMU
AKUIKOCTH WIH rase.

4.4. TlpuHuun paéoThl aHATH3ATOPA.

Pabora ananu3aTopa OCHOBaHA Ha TMOJSAPHU3ALMU AHOAA OTHOCHUTENIBHO
BCIIOMOTATEILHOIO AJIEKTPOAa U UBMEPEHUU TOKA JICTIOJISPU3allii, BO3HUKAIOIIETO B
pesynbTate aud@dy3un BOIOpoAa W3 HUCCIEAYEMOM JKUIKOCTH M MOCIEIyHoUIel
AIEKTPOXUMHUYECKOU peaKIuy €ro OKUCIEHHUS, MPOTEKAIOIIEH 10 CXeMe

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

Curnaner AC ¥ jgaTyuka TEMIIEpaTypbl YCWIMBAKOTCS B IPEIBAPUTEIIHLHOM
ycunurene, HopMmupyroTcss u mnojarorcs Ha AIIIl. Ilocnme pacyeta u BHECEHUS
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aBTOMATHUYECKUX KOPPEKIM Ha TEeMIEpaTypHyl 3aBUCUMOCTb KO3 (HUIIHEHTA
pacTBOPUMOCTH  BOJOpOAA B BOJAE€ W/WIM TEMIEPAaTypHYIO  3aBUCUMOCTD
kordduIeHTa TPOHUIIAEMOCTH BOJOpOJa B Ta30MpOHHUIIaEMONl  MeMOpaHe,
NOJIyYeHHBIH B HM3MEPUTEIHHOM YCTPOMCTBE CHUTHAJ OTOOpakaeTcsi Ha JHCIUIee
aHajgu3zatopa B BbIOpaHHOW omepaTopoM eauHuile usMmepenus. Curnan AC B
u(pOBOM BHUE MOXET IepeaaBaThcsi Ha KoMmibioTep yepe3 RS-232 umum RS-485.
Pe3ynbTaThl U3MepeHU MOTYT TaKXe 3alliChIBATHCA B SHEPrOHE3aBUCHUMYIO MaMSITh
B ¢opmaTe BBIOPAHHOTO MPOTOKOJIa (HENpEephIBHAS JTUCKPETHAs 3alucCh W/WIU
AIIEKTPOHHBIN OJIOKHOT).

5. O6mme cBexenus.

5.1. O0mme cBegeHuss 00 wu3MepsieMbIX BeJIMYMHAX M eIUMHHUIAX
U3MeEpeHHUs.

[Ipy  aHaNIUTUYECKOM  KOHTpOJIE  BOAOpOAAa B  Tra3ax  CUMTAETCSH
oOLIENPU3HAHHBIM XapaKTepU30BaTh €ro napuuaibHbIM AaBieHueMm (pH,) u/wnu
koHueHTpamueit (cH,). s nu3mepennii mapuuaibHOro AaBJICHHUS BOJOPOJa OOBIYHO
UCIIOJB3YIOT CIIEIYIOIINE €OUHULIBI U3MEpEeHUs: MM.pT.cT, klla. [lox mapuuanbHbIM
JaBJI€HUEM BOJOpPOJAa B Tra30BOM CMECH MOHUMAIOT Ty YacTh OOILEro JaBJICHMS,
KOTOpasi MPUXOAUTCS HAa MOJIEKYJIbl Bojgoposa. [lapunanbHoe naBieHue BOJIOPOJA B
rasze 3aBUCUT OT OapomMerpuyeckoro nasieHus (B) m BnaxHocTu. s uckitoueHus
OLIMOOK KaJIMOPOBKM BO3HHUKAIOIIMX H3-32 HEOMNPENEICHHOCTH B 3HAYEHUU
BJI&KHOCTU Ta30BOM cMmecu, B aHaimuzatope ABII-02 mnpexycMoOTpeH pexum
aBToMatuueckoil kanuopoBku o I1I'C HackleHHOM apaMu BOBI WU MOJTy4aeMOM
¢ momolkko ycrpoiicta s kanuOpoBku YK-01. ITpu npoBenennn aBTokainOpoBKU
aHaIM3aTOp 3alpalllBacT 3HA4YeHHEe aTMOC(HEpPHOro [aBJIEHUS M  YUYUTHIBAET
JABJICHUE HACBIIIEHHBIX BOJSHBIX MAPOB MPU TEMIIEpaType KaTuOpPOBKHU.

JUist u3MepeHuil KOHIEHTpallMM BOJOpOAa B razax OOBIYHO HCIOJB3YIOT
BEJINYMHY «IIPOLEHTHOE COJIEPKAHUE BOJOPOIa», a B KAUYECTBE €AUHHULIBI U3MEPECHUS
- 00beMHBIC TTPOTICHTHI (00. %).

[Ipy aHamMUTHYECKOM KOHTPOJIE BOJOPOJA B  JKHJIKOCTSX  CUHUTAETCS
oOLIeNpU3HAHHBIM XapaKTepU30BaTh €ro mnapuuaibHbIM aAaBieHueMm (pH,) wu/wnu
koHueHtpamueit (cH,). I[lapuuanbHoe paBieHHe BOAOPOJA B JKHIKOCTH PaBHO
napiyaJibHOMy [ABJIEHUIO BOJOpOJa B Tra3oBoM (a3ze ¢ KOTOpPOM KHUAKOCTb
HaxOJUTCS B COCTOSSHUM JAMHAMHUYECKOro paBHoBecud. Jma  u3MepeHuit
napuuaibHOro JaBlieHWs Bojopoaa B aHanuzatope ABII-02 mpemycmoTpeHbl 1Be
€AUHULBI U3MepeHus: MM.pT.cT. U Klla. ITpu npoBenennn n3MepeHuii mapuruagIbHOro
JNABJICHHUSI BOJIOPOJAa B JKUAKOCTH AaHAJIM3AaTOpP AaBTOMATUYECKHM KOMIIEHCHPYET
CUCTEMATHYECKYI0 OIIMOKY M3MEPEHHUsI, U3BECTHYIO B JINTEpAType Kak KO3 UIIMEHT
«KnakocTe-rasy.

JIist u3MepeHuil KOHUEHTpaIMU BOJAOPO/Ia B KUJIKOCTAX OOBIYHO HCIONb3YIOT
BEJIMYMHY MAacCOBOM KOHIIEHTPALUU BOJIOPOJA, BEIPAKEHHON B MI/J, MKI/J WJIM ppm.
VYuuteiBag uro curHan ACpH, mnpsmo nponopuwonanien pH, u 3aBucur oOT
TeMmrneparypel  aHanuzupyeMou  skuakoctu  ABII-02  BHoOcUT  J1BOiHYIO
TEMIIEpaTypHYIO KOMIIEHCAlMi0 Ha JIu(Qy3nOHHBIE CBONCTBA Ta30MpPOHUIIAEMOM
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MEMOpaHbl M TEMIEPATYypHYIO 3aBUCUMOCTh KO3(puiueHta pacTBOPUMOCTU
BoZopoaa B Boxe. Ilpyu 3TOM aHanmm3aTop TaKKe KOMIIEHCHUPYET CHCTEMATHYECKYIO
omnbKky wusMepenund <« Kuakocth-raz». B Tex ciywasx, korma wusmepenus cH,
OPOBOAATCS B COJICHBIX BOJAX, AaHAJU3aTOp AaBTOMATHYECKH KOPPEKTUPYET
pe3yJbTaThl UBMEPEHUN B COOTBETCTBUU C COJICHOCTBIO, 3aJJaHHOW B IEpECUETE Ha
NaCl.

Jns peanuzaiuu U3MEPEHUM KOHIICHTPAIIMU BOJOPOJAa B 3THX €AUMHUIIAX
MPOBOAAT aBTOKaIMOpoBKY aHanm3atopa mo I[II'C HackimeHHON MapaMu BOILI U
noJlyyaeMol C TMOMOIIsl0 ycTpoiictBa s KanubOpoBku YK-01. bmarogaps
peaTu30BaHHBIM B aHaJIU3aToOpe ajlropuTMaM BbIOOpa W Mepecuera eAUHUIL
n3MepeHni, Bbl MOXeETe OCYIIECTBIATh NMEPEXO] U3 OJHOW €IUHUIBI U3MEPEHUS B
JIpyryro 0e3 HEOoOXOAMMOCTH MEpPeKaTuOPOBKU. AHAIM3aTOpP CaMOCTOSTEIBHO
OMPEeIeIUT HEOOXOAUMOCTh BHECEHUS T€X WJIM UHBIX TEPMOKOMIIEHCAIINM, BHITTOJIHUT
BCE HEOOXOIUMBIE MEPECUEThl, CBSI3aHHbIC C U3MEHEHUEM H3MEPSIEMOUN BEIUYUHBI,
€AUHUIIBI U3MEPEHUS U MapaMeTpoB KaluOpoBKU. [Ipu 3TOM nuamnazoHbl HACTPONKH
TOKOBOTO BBIXOJIa W TIPEJEIOB PETyJIUPOBaHUS CUTHAIW3AIMA aBTOMATHYECKHU
WU3MEHSATCSI B COOTBETCTBUM C BhIOpaHHOUW BaMu eTUHUITBI U3MEpPEHUS.

5.2. O0mue cBeeHUs M0 KAJIMOPOBKe aHAIM3AaTOpa.

Curnan ACpH, sBusiercss nuHeWHOW (yHKIHMEW MapluaIbHOTO JIaBJICHHUS
Bojziopoja. [losTomy 11t KamMOPOBKM aHAIM3aToOpa HYKHO MMETh BCETO JIBE TOUYKHU:
ATAJIOHHYIO HYJIEBYIO TOUKY (Hampumep atMoc(hepHBIM BO3yX, YUCTHIH a30T, aproH
WU Jp.) U Cpely C W3BECTHBIM MaplHalbHBIM AAaBJIECHUEM BOJOPOJAA, HAIPUMEP
noBepounyto razoByto cmech ([II'C) w3 arrectoBanHoro OawioHa WIH
npurotaBnuBaemyto B YK-01. Jlpyroe BaxkHOE OOCTOSITENIBCTBO CYIIECTBEHHO
yIpouiaromiee npoueaypy KaauOpoBKH U MOBEPKH aHAIM3aTOPOB 3aKIII0YAETCA B TOM,
YTO pa3HHIlA MOKA3aHHI MPU U3MEPEHUSAX B Ta3€ U KUJIKOCTH HAXOISAUIEHCA C HUM B
PAaBHOBECUHU COCTABJISIET MMOCTOSIHHYIO U MAJIYIO BEJIMYUHY, KOTOpask aJrOpUTMHYECKU
KOPPEKTHPYETCH. [ToaToMy  kanuOpoBKYy U MOBEPKY  aHaJM3aTOpOB,
npeaHa3HaueHHbIX sl u3MepeHuid pH, u cH; B XHMIKOCTSIX MOYKHO HPOBOJUTH IO
[II'C. IToHATHO, YTO OT TOYHOCTU KATHMOPOBKH 3aBHCHUT TOYHOCTH M3MepeHuid. Tak,
HaIpUMep, NMPU U3MEPEHUSIX B 00JACTH HU3KUX 3HaueHuW pH, TOYHOCTH aHanm3a B
OOJIBIIEH CTENEHU 3aBUCUT OT TOYHOCTU KaTMOPOBKM HYJIEBOM TOYKH, U HA0OOPOT,
TOYHOCTh U3MEpeHuU B obOyactu Oonbimux pH, B OombIneil cremeHn 3aBUCUT OT
TOYHOCTHU KanmnOpoBku aHanu3aTopa mo [1I'C.

B ananuzarope peanu3oBaHbl ClIeyIONINE BUIBI KATHOPOBOK:

e KaJUOpOBKA MO HYJIEBOU TOUKE;
e apromaTuyeckas kanuoposka mno [1I'C;
e crienuagbHas KaTnOpOBKa.
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KannbpoBka HyJI€BOM TOUKH.
ITpu u3mepeHusax B 00JaCTH MaJIbIX KOHLEHTPaLUi BOAOPO/Ia, OIUMOKH, CBSI3aHHBIE C
HETOYHOCTBIO KaJUOpPOBKM HYJIEBOW TOYKH, MOTYT IPHUBECTH K 3HAUUTEIbHBIM
omnoOKkamM u3MepeHui. /[t mpoBeneHus: TakMX U3MEpPEeHU HamH pa3paOoTaHbl J1BE
moaudukanuu cerncopoB: ACpH,-03 u ACpH,-04. ['maBHBIMU OTJIMUUTEIbHBIMU
OCOOEHHOCTSIMH 3TUX CEHCOPOB SIBJISIFOTCS MIPEAEIbHO HU3KOE 3HAaYEHHE OCTAaTOYHOIO
TOKa CEHCOpa, €ro CTaOMJIBHOCTh BO BPEMEHU M oOecrieueHue padoThl CEHCopa B
YCIOBUSIX  «HEpa3pylIarollero» KOHTPOJIA AaHAIM3UPYEMOM  KUAKOCTH. [l
oOecrieyeHus: BBICOKOW TOYHOCTHM HW3MEPEHMH KOHIUEHTpaluil Bojgopoia B
MUKpPOIpPaMMOBOM 00JIaCTH, MBI PEKOMEHAYEM TIIATEIbHO MPOBOAUTH KaTuOpPOBKY
HYyJIeBOU TOYKHU. {151 KanuOpOBKU 3TOM TOYKH MOKHO HCIIOJIB30BaTh aTMOC(HEpHBIi
BO3J1yX WJIM T'a3bl BBICOKOM YMCTOTBI, HE COAEPKAILIKE BOJAOPOA.

ABTOKaJIMOPOBKA MO MOBEPOYHOU ra30BON CMECH.

Jnst uckimodeHuss OmMOOK KalIMOPOBKM, BO3HUKAIOMIMX U3-3a W3MEHEHUS
BiaxHoctu [II'C, aBToMaTnueckyto KauOpoBKY HeoO0xoaumo mnpoBoauTth mno [1I'C,
HACBIIIEHHON NTapaMu BOJIbI.

[Tpu npoBeaenuu apromMmaruyeckor kanuobposku no I1I'C ananuzarop ABII-02
CHayajia u3MepseT TeMreparypy MeMOpaHbl ¢ MOMOIIbIO BCTpoeHHoro B AC natuuka
TEMIIEPATyPhbl U KOMIIEHCUPYET TEMIIEPATYPHYIO 3aBUCUMOCTh €€ MPOHUIIAEMOCTH T10
BOJIOPOJTY, @ 3aT€M PACCUUTHIBACT YpaBHEHNE KATMOPOBOYHOM MPSMOM, TOCTPOCHHOM
B KoopamHarax: pacdyeTtHoe 3HadeHUE (pHy)pees 0T ucTHMHHOTO (pHi)per B
KanmuOpoBOYHOU cpene. bnarogapss 3ToMy KaJiuOpoBKa W HM3MEPEHUS BEITUUYUHBI
napiuaibHOro AaBieHUS (€IUHUIBI U3MEPEHUs: MM.PT.CT., k[1a) uau nmporeHTHoro
collepKaHusl BOJAOpoJa (eAMHMIIBI M3MepeHus: 00. %) MOryT NpOBOAMTHCS MpU
temneparypax or 0 mo 50 °C. Ilpu KanmuOpoBKE M HM3MEPEHHAX BOJOPOAA B
KUJKOCTSIX B €AMHUIIAX MACCOBOW KOHIIEHTpauuu (MI/J, MKI/J, ppm) aHaau3aTop
KOMIIEHCUPYET TakKe TeMIIepaTypHYIO 3aBUCUMOCTb KO3 (UIIMEHTAa paCTBOPUMOCTH
BoZopoaa B Boje. [losTomy kanuOpoBKa MU HU3MEPEHHUS MACCOBOM KOHIIEHTPALMH
BOZOPO/Ia B BOJIE TAKXKE MOTYT MPOBOAUTHCS MPH JIIOOOW TeMIlepaType B AUANA30HE
ot 0 1o 50 °C. Uuremnexkryanbabie anroputMbl ABIT-02 mossonsror Bam npoBoauTh
KaJTuOpOBKY B JIFOOOW BBHIOPAHHOW €IUHUIIE U3MEPEHHUs, a 3aTeM MPU U3MEPEHUSX
NEePEeXOAUTh B JIOOYIO JAPYTyI0 equHully usmepenus. [Ipu atom He TpeOyercs elie
pa3  OpOBOAUTH  KadUMOpOBKY. AHaNIM3aTOp  CaMOCTOSATEIbHO  ONpPENETUT
HEOOXOJUMOCTh BHECEHHMS TE€X WM HWHBIX TEPMOKOMIICHCAIIUM, BBITIOJIHUT BCE
HEOOXOIMMbIC TEPEeCUeThl, CBSI3aHHBIC C M3MEHEHUEM KaK M3MEpsSIeMOU BEJIUYWHBI,
TaKk W €IUHUIBI u3MepeHus. Ecnu uszMepeHus OyAayT NOpPOBOJUTHCS B BOJAX C
M3BECTHBIM COJIECOJIEP)KAHUEM, aHATTU3ATOP TAK)KE BHECET KOPPEKIIMIO HA COJIEHOCTbD.

CnemnmanbpHas kanubpoBka. [Ipu cnernuanbHON KanmuOpoBKE aHalM3aToOpa B
KayecTBE CTAHJApTHOrO oOpas3lia ¢ M3BECTHBIM  COJEp’KaHUEM BOAOPOJA
UCIIOJB3YETCSI BOJAOPOJOCOJEpIKAIAsA Ta30oBas CMECh, IOJydaemass C MOMOILIBIO
ycTaHOBKH KanmuOpoBouHo YK-01.
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5.3. OO6mme cBeieHUs MO BBEICHNIO KOPPEKIIMi B MpoLecce U3MepeHuii.

5.3.1. Koppexkuusi Ha u3MeHeHHe 0apOMETPU1eCKOr0 JaBJICHUS.

N3mepsiemblie BenumunHbl «lIpolieHTHOE conep:kaHue Boxopoja B razax» (00.
%) He 3aBUCAT OT OapomeTpuueckoro aasieHus. Tak kak curHan ACpH, npsmo
npornopuonanes pH,, TO mnpu TpoBEeAECHUH W3MEPEHUH B OTUX EIWHHUIAX
HEOOXOUMO CIEIUTh 3a M3MEHeHusMu Oapomerpuueckoro nasieHus (B). Ecnum
0apoMeTpHUecKOoe JaBICHUE OTIMYACTCS Ha BeIMUMHY Oosee yeM 10 MM.pT.CT. OT
3HAYEHHSI 3alMCAHHOTO B SHEPrOHE3aBUCUMYIO MaMATh MpU MOCTIeAHENH KaTuOpOBKe,
TO HEOOXOIMMO OTKOPPEKTHUPOBaTh 3TO 3HaueHue. J[lng »Toro B pexume
«YCTAHOBKA» (cm. puc. 8.3-1, 8.3-2) HE0OXOaMMO BBECTH TEKYILIE€ 3HAUYCHHE
O6apomeTrpudeckoro nasieHus. [Ipu 3Tom He TpeOyeTcss MPOBOIUTH aBTOKATUOPOBKY
CHOBAa. OTH 3aMeyaHUs B TMOJHOM Mepe OTHOCATCA K 3aJayaM H3MEpeHHi
MPOLEHTHOTO COJEPKaHUs BOJOPOAA IMPH MOBBIIIEHHBIX aBICHHUIX, HApUMEDP B
Oapokamepax U B cocyJax pabOTaroUX M0 U30BITOUHOM JJaBJICHHH.

5.3.2. Koppekuusi Ha COJIEHOCTb.

N3BecTHO, YTO C YBEJIMYEHUEM COJIEHOCTH MacCOBas KOHLEHTpaUus BOAOPO/Ia
B BOJHBIX pacTBOpax yMmeHblaercs BcieAcTBue 3gdexra Ceuenona. [losTomy npu
IIPOBEICHUH U3MEPEHUI MAacCOBOW KOHLEHTPALMHM BOAOPOJAA (€IMHHULIBI U3MEPEHHIM
MI/J1, MKI/JI, ppm) B BOJaX C CoJiepKaHueM coJieit 6osiee 1 1/ HEOOXOAMMO BBOAUTH
KOPPEKIHUI0 Ha COJIEHOCTh. ClelyeT MOMHHUTh, YTO PA3NHMUYHBIE COJHU IO-PA3HOMY
«BBICANIUBAIOT» BOJOPOA. OOBIMHO KOPPEKIUI0O Ha COJICHOCTh BBOJUTH IIO
MOKa3aHUsIM KOHAYKTOMeTpa B nepecuere Ha NaCl.

bonee anexkBaTHBIM CpEACTBOM HW3MEPEHUsI KOHLEHTpAlMW BOAOPOJA B
KUIKOCTSAX C HEU3BECTHBIMU KO3 duureHTamMu pactBopuMoctu sBisitoTess ACcH,.

5.3.3. Koppexkuusi CcHCTEeMATHYECKOH  NOTPEeHIHOCTH  H3MEPEeHMIi:

Koappuuument «Kuakocrh-I'az».
IIpn anamuse xunkocrer mna ACpH, XxapakTepHbl CUCTEMATUYECKHE MOTPEIIHOCTH
m3Mepenuit. Ilpupona mogoOHBIX OMIMOOK CBs3aHa ¢ HeuaeanbHocThi0O ACpH, u
nmoJipooHo omucana B [1,2,6]. OTu omMOKK MPOSIBISIOTCS B pPa3HUIE IMOKa3aHUM
ACpH,; B razoBoii (a3ze u KUAKOCTH, HAXOMSIICHCS C HEH B COCTOSHUU
JMHAMHUYECKOTO paBHOBecusi. B nutepatype [6] 3Ta ommOka mosiyduia Ha3BaHUE
KOd(PUIMEHT «KUIKOCTh-Ta3». st Hanbonee coBepreHHbIX KOHCTpYKIit ACpH,
Kod(puImeHT «KuAKOCTh-ra3» coctarisietr oT 0.1 mo 2 % (t.e. mokazanuss ACpH, B
KUAKOCTH MeHbIe mokazanuiit ACpH, B rasoBoii ¢aze Ha 0.1 - 2%). Jlna ACpH,-01,
ACpH,-05 u ACpH,-06 xo3ddunment «xuakoctb-raz» ne npesbimaer 0.1 — 0.5 %.
Hns ACpH,-03 u ACpH,-04 BemnumHa Kod(pdULIKEHTA <(«KHIKOCTh-Ta3» HE
npesbiaeT cootBerctBeHHO 0.5 u 0.8 % mpu pacxoje aHATU3HPYEMOU KUIKOCTH
6onee wem 0.5 n/gac. B amamuzatope ABII-02 peanu3oBan anroputM BHECEHUS
KOMIIEHCAIIUU CUCTEMATUYECKOU MOTPENTHOCTH (GKUJIKOCTh-Ta3y.

Biausinne ckopocTu moroka aHaausupyemoin xuakoctu. Curnan ACpH,
3aBUCUT OT CKOPOCTH TIIOTOKA AHAIM3UPYEMOM JKHJIKOCTH B OKPECTHOCTH
ra3onpoHuIlaeMoil MeMOpaHbl. J[ns MHUHUMU3AIUU BIMSHUSA CKOPOCTH MOTOKAa Ha
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u3MepuTenbHbI curHan napamerpsl ACpH, ontuMusupoBanbl U BeIOpaHbl UCXOJIS
U3 YCJIOBHS 00€CIeUeHUsl «HEPA3PYLIAIOLIEro KOHTPOJISH aHATU3UPYEMON KUIKOCTH.
B ACpH;-01, ACpH,-05 u ACpH,-06 ucnonb3ytoTcss MHUKPOKATO/bl, MOITOMY
BJIMSIHUE CKOPOCTH MoToka Ha curHal AC He3HayuTeNnbHO Ojarojaps Majomy
NOTpeOJICHUIO BOJIOPOJa CaMHM CeHCOpoM. Jlnsi obecneyeHuss H3MEpEeHH B
MUKPOTpaMMOBOM  00JIaCTU  KOHIIGHTpAIMii HEOOXOAMMO TPUMEHSTH KaTObI
oonbirero nuametpa. [lostomy B ACpH,-03 u ACpH,-04 ucrons3yroTcsi KaTobl
auamMeTpoM 10 1 MM. DTH CEHCOpPBl YyBCTBUTEIbHBI K CKOPOCTH MOTOKA B MANa30HE
or 0 no 0.5 n/gac. IIpu ckopoctsax noroka 6osee 0.5 j/yac 3aBUCUMOCTb CUTHaJIa
ACpH,-03 u ACpH,-04 ot ckopoctu moTOKa He3HauuTenbHa. I[loaTomy mnpu
CKOPOCTSIX MPOTOKa aHaIM3upyemon skujukoctu Oonee 0.5 n/gac He Tpedyercs
MPUMEHATh CHEUUATbHBIX TEPEIMBHBIX YCTPOMCTB M CTaOWIM3aTOPOB pacxoja.
[enecooOpa3HOCTh MPUMEHEHUSI ITUX YCTPOMCTB OINpaBlaHa TOJBKO MPHU pacxojax
meHee 0.5 /gac. ABTOMATHYECKYI0  KOPPEKIMIO  OUIMOOK  H3MEpPEHHS,
OOyCJIOBJIEHHBIX MaJbIMH pacxoAamMHd, MOXKHO OOeclneuuTh MyTeM 3aJlaHus
korpdunmenta <«OKuaKoCcTh-ra3», MNpPeaBAPUTENBHO HW3MEPEHHOTO MpU JTAHHOM
pacxone (cMm. [Ipunoxenue 1).

6. YKASAHUE MEP BE3OITACHOCTHU U PEKOMEHJAIIUU 110
IKCIIVIYATALIUN AHAJIN3ATOPA.

6.1. Dkcrutyatauus aHaiu3aTopa 0€3 03HaKOMJIEHUSI C HACTOSIIIIUM PYKOBOJCTBOM HE
PEKOMEHTyeTCs.
6.2. TexHuueckoe OOCIYKMBAHHE AaHAIM3aTOpPa M PEMOHTHBIE PabOThl JOJKHBI
MPOBOJUTHCA MPU OTKJIFOYEHHOM MMUTAHUU.
6.3. llepen mnoakmroueHneM OJOKa MHUTAHHUS CIEIYET HPOBEPUTH COXPAHHOCTH
M30JISIUMHU ITHYPa U BUJIKU MOJKIIOYEHUS K CETH.
6.4. IIpu 3xcruryaranyuy aHanu3aTopa 3arnpeiiacTcs:
- NPOU3BOJUTH COECIMHEHHE U Pa3beAMHEHUE KaOelel, 3aMblKaTh KOHTAKThI RS-

KaHaJla IpU MOJKIOUYEHHOM K OJIOKY NMUTaHUs aHAJIU3aToPE;
- paboTaTh pU HEUCIIPABHOM AHAJIU3ATOPE;

[Ipu oOHapykeHMHM HEUCHPABHOCTH HEOOXOAMMO BBIKJIIOUYHUTH aHAIU3aTOp |
BBI3BaTh CHEIMAINCTA.
6.5. He nomyckaercsi IpUMEHSITh IIHYP U COCAMHUTEIbHBIE KAOEIH ¢ MOBPEXKICHHOM
U30JIAIIUCH;
6.6. Ilpu pabGore ¢ amMmepoOMETPUUYECKUM CEHCOPOM CJEAYyeT COOI0aTh
OCTOPOKHOCTb, oOOeperasi CTEKIIHHYI0 TWIb3y OT yzAapoB. llpu npmutensHOM
XpaHEHHH AaMIIEPOMETPUYECKOro CeHcopa B HepaboueMm cocTosiHuu (Oonee 6
MECALIEB) HEOOXOAUMO CIHTh PAaCTBOP 3JIEKTPOJIUTA, MPOMBITH KOPIYC CEHcopa
TUCTUJUTMPOBAHHOM BOJIOM M OJIETh €r0 HAa aMIIEpOMETPUUYECKHIT ceHcop (cM. 1. 3.3).
[Ipy ycTaHOBKE aMIEPOMETPUYECKOIO CEHCOpa B H3MEPHUTEIBHYIO KaMepy
HEOOXOAMMO  NPOBEPUTh  HAIMYME T[EPMETU3HPYIOLIEro  Kosibla 4  wiH
YIUIOTHUTENBHOTO KoJinayuka 4 (cM. puc. 4.2 u 4.4).
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6.7. Ilpu pabore u MexperiameHTHOM oOciyxuBanun AC He HomycKaercs
MPUKJIAAbIBaTh MeXaHuueckue ycuius k kademo AC. Ilpu pabote wiam AIUTEILHOM
xpanenun AC c pacTBopoM anekTpoiuTta (Oosnee 1 roma) MOTyT BO3HHUKHYTH
TpyIHOCTH ¢ pa3zbopkoii AC wu3-3a BBICHIXaHUS pacTBOpa »JJEKTPOJIUTA H
Kpuctaymuzanuu cosieir B kopnyce AC. B aTtom ciaydae HEOOXOAUMO OTKPYTHUTh
raiiky 1 (cm. puc. 4.2) ¥ ¢ MOMOIIBIO MITIPHUIIA 3ATUTh | MJT TUCTUIIITUPOBAHHOMN BOJIBI
B BEPXHIOIO 4acTh Kopmyca 2. 3aTeM yJaluTe Ta30lNpoHUILIaeMyl0 MeMOpaHy H

norpysure TopuoByro yacte AC B crakan ¢ Bojmod. Yepes 2 — 6 wyacos
aMIIEPOMETPUYECKUN CEHCOP MOXHO JOCTaTh M3 KOPIyca, HE MPUKIAIbIBas 0COOBIX
YCHJIUM.

6.8. Bo wu3OexaHue 3arps3HEHUsS DJIEKTPOAHOW CHCTEMbI HE JIOMyCKaercs
MPUKACATHCA PYKaMU K MOBEPXHOCTHU AJIEKTPOIOB.

6.9. Bo u3bekanue noBpexaeHns Kabems ceHcopa B MECTaX COEIMHEHUS C CEHCOPOM
U C pa3beMOM HEOoOXOOUMO COONIONATh AKKYpPaTHOCTh IPU HAMOTKE KaOens Ha
KATYIIKY.

6.10. Bo n3z0exxanue BbIX0Ja U3 CTPOS aKKyMYJIATOPHOM OaTapeu dKCIuTyaTalus
npubopa Ipu MOACOEAMHEHHOM O10Ke nuTanus 3anpemaercs! [Tocine noaHoro
3apsAa akKyMYJIITOPHOU OaTtapeun npudop IOJIKEH IKCILUTyaTUPOBATHCS 1O ITOJIHOTO
ee paspsja.

7. IOAI'OTOBKA K PABOTE

BHUMAHMUME! Ilocne TpaHCHOPTUpPOBaHUSI B YCIOBUSX OTPULATEIBHBIX TEMIIEpaTyp
aHaJIU3aTOPbl B TPAHCIIOPTHOM Tape MOJHKHBI OBITh BBIACPXKAHBI NMPH HOPMAIBHBIX YCJIOBUSX HE
MeHee 4 uyacoB. [lpm TpaHCHOpPTHpPOBKE B  YCJIOBHUAX OTPULATENBHBIX  TEMIEpPATyp
aMIIEPOMETPUYECKUE CEHCOPHl HE 3alOJHAIOTCA PACTBOPOM JJIEKTPOJIATA, O 4YE€M JEJIaeTCs
COOTBETCTBYIOIIAs 3alMCh Ha CTP. 2 HACTOALIET0 PYKOBOJCTBa. B 3TOM citydyae Bam HeoOxoaumo
BBITIOJIHUTH Onepanuu 1. 3.3.

7.1. O0uue TpeOOBaHUA K YCTAHOBKE AHAJIU3ATOPOB BOAOPOAA.
Anamuszatopsl  ABII-02 npegna3HaueHsl U1 NOPOBEACHUS  HU3MEPEHHUM B
7a00paTOPHBIX, TMPOMBILUIEHHBIX WM TOJIEBBIX YCIOBUAX. B 3aBUCHMMOCTH OT
BapuaHTa WCIOJHEHHUS  aHajIu3aTropa AaMIEPOMETPUYECKUH  CEHCOpP  MOXKET
YCTaHABJIMBATHCA B U3MEPUTEIBHYIO Kamepy, (hepMeHTep, OMOpeakTop, TpyOOnpoBO
WJIM HEMOCPEACTBEHHO B aHAIU3UPYEMYIO CpEAy.

[Ipu mpoBeneHNHN U3MEPEHUN KOHIEHTPALMH BOAOPOJA B MOTOKE XKUIAKOCTEH
WIM Ta3oB, PEKOMEHAYETCS Ha JIMHUM BXOJAAa aHaJU3HPYyEeMOW MpoObl YCTaHOBUTH
perysarop aAaBieHus (Ipoccelib) W XOJOAWIbHUK. Perynstop naBieHust JOJKEH
o0OecrieuynBaTh  pEryjJupoBaHME  pacxXxoJa  aHAIM3UPYeMOH  mpoObl  uepes
m3meputenbuyto kamepy AC B auanasone ot 0.1 go 10 n/gac. XonoAnIbHUK TOTKEH
obecrieunBaTh OXJIAKICHUE aHATU3UPYyeMoil mpobsl 1o Temmeparypsl 0 — 50°C. C
LEIbI0 YMEHBIIEHUS] BPEMEHU TPAHCIIOPTHOTO 3ama3/ibiBaHus U 3G (deKToB “moacoca
BO3/lyXa~ PEKOMEHIYeTCsl AaHalu3aTop YCTaHaBIMBAaThb B HEMOCPEACTBEHHOM
O0nu3ocTd OT MNpoOOOTOOpHON TOukH. [l mojBoAa aHaNMM3MPYyEMOM MpoObI K
u3meputenbHoit kamepe AC nmomyckaeTrcs ucnosib3oBanue Tpyoku uz [IBX naunoi
He Oosiee 1 M C BHYTPEHHUM JTUAMETPOM HE MeHee 4 MM U TOJIIMHOW CTEHKU HE
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menee 1 mm. [Ipu npoBegeHUM U3MEPEHHI BOJOpPOAA B MUKPOTPAMMOBOM 00siacTu
KOHIEHTpAI[MU HUCIOJIb30BaHUE TPYOOK M3 CHUIIMKOHOBOM PE3WMHBI HE JOIMYCKAETCH.
CnuB ananu3upyemMoil mpoObl AOKEeH ObITh CBOOOAHBIM. [yst 3TOro momyckaercs
ucnosb3oBanue Tpyoku u3 [IBX ¢ BHyTpeHHuUM nuamerpoMm He meHee 4 MM. [l
yA0OCTBa MOAKIIOYEHUSI BXOAHOU TPYOKH K MPOOOOTOOPHBIM TOYKAM B KOMIUIEKT
MOCTaBKU BKJIFOYEHBI IJIACTMACCOBBIE MEPEXOTHUKH.

7.2. BkioueHne aHAIM3aToOpa

BximtounTe ananuzaTop ¢ MOMOIIbIO KIaBUIU «BKi», yepkuBasi ee B TeUeHUE
5 cek. Ilocne BKIIIOUEHHS aHAIM3aTOpa pa3facTcsl 3BYKOBOM CHUTHAj, Ha JHCILIEE
cHavasa nosiButcs jiorotun ¢pupMmbl «Anbha BACCEHCy», a 3arem Ha4HETCS TIpoI1iecc
CaMOJIMarHOCTHKH, KOTOpbIi pouutes oT 30 cek. 1o 1 munyThl. [locne 3aBepienus
npoliecca CaMOAMarHOCTUKH aHAIIM3AaTOP MEePEerIeT B PEKUM U3MEPEHHI.

[Ipumevanue. s mosipu3alnv 3JIEKTPOJOB aMIIEPOMETPUYECKOrO CEHCOpa OH
JIOJIKEH OBITH MOAKIIOYEH K U3MEPUTETLHOMY YCTPOUMCTBY aHaIu3aTopa B TeUeHHe 9-
12 gacoB. Ilpum BeikmoueHnn aHanmm3atopa AC momspusyercss OT Oaraperkd,
YCTaHOBJICHHOW B HMKHEM OTCEKE aHaju3aropa. batapeiiky HeoOXoauMo 3aMeHsITh |
pa3 B 2 roza.
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8. HACTPOMKA U YIIPABJIEHUE PEXKUMAMMU PABOTHI
AHAJIM3ATOPA.

8.1. Bkurouenne anajau3aropa u uHTepdeiic mporpaMmel.
Bxurounte ananmzatop. [locnme ycmemHoro 3aBepuieHHs] AHArHOCTUYECKUX TECTOB
aHAIM3aTOp TEPEXOIUT B PEKAM W3MEPEHHUS, W Ha JUCIUIEE aHaIM3aTopa
OTOOPAXKAIOTCSI PE3YNIbTaThl M3MEPEHHUS KOHIICHTPAIIUA BOJOPOJIa B BBHIOPAHHOU
eMHULIC U3MEPEHUs, TeMIEepaTypa, BpeMs U jara (cM. puc. 8.1).
— WHnukamms npeBsIeHUs JUana3oHa MIKaIbl CaMOTIHCIIa

Nunukanus BkItoueHUs (BBIKITIOUEHNS) 3BYKOBOUM CUTHAIM3AIIAN

Nupukanus npoTOKOJIMPOBAHUS B SHEPrOHE3aBUCUMYIO MTAMSTh
Nuaukanys NOpeBBIICHUS BEPXHEro (HUKHETO) YpPOBHS
CUTHAJIM3aluH
v v— MHMHaukanus BKIFOYCHUS ICKTPOHHOTO OJIOKHOTA
= s
E = = EI 2 2 .0 t C:l CTpoka  «UKOHOK» W  TIOKa3aHUs

TEMIEPATyPhI
20 .4 ...

Cj [Tokazanust BoJopoga B BbIOpAaHHOU
10:0° 201002 [ r

CANHHUILIC N3MCPCHHA

Cj Bpewms, nara usmepenust u 0003HaueHUE
YCJIOBUM MPOBEICHUS U3MEPECHUM:
Puc. 8.1. OxHo pe3ynbTaTtoB usmMepenus. [ — u3Mepenus B razoBoi ¢ase;
K — u3mepenus B )KUAKOCTSX;
C — u3mepeHus B COJIEHBIX BOJAX.

CHusy orT aucruiess aHanuzatopa (cMm. puc. 5.1) pacrnoiiokeHa KiaBuaTypa,
cocrosias U3 BochbMu KiaBuil. C MOMOIIBIO 3TUX KJIaBUIll Bl ynpasinsere paboToi
aHanuzatopa. Jlucrned uMeeT MOJCBETKY, 4YTO CO3/JaeT yaoO0cTBa B paboTe ¢
aHAJM3aTOPOM B 3aT€MHEHHBIX MNOMENICHUsAX. KIlaBUIIM KiIaBUATypbl BBIIIOIHSAIOT
cienyromue QyHKIUN:

@ - KJIaBuIIIa BKJIIOYCHUA-BBIKIIOYCHUWS ITUTAHUA,

- KJIaBuIIa BKIIOYCHMUA-BBIKIIOYCHHNSA ITIOACBCTKH,

< _ nasnma «BBO/l» Bemonnser gynkuuu Bxoga B I'JTABHOE MEHIO,
BBOJIa JITaHHBIX, BbIOOpa ONIMHA MEHIO W YTBEPAUTEIbHBIX OTBETOB «JIA» Ha
BOIPOCHI, BRICBEUHMBaEMbIe Ha Tpa)uIecKOM JHCILICE;

C - xnaBuma «CBPOC» BbIONHSAET (YHKIMIO OTKa3a OT BBIIOJHEHHS
IpeuIaraéMblX Ha JUCIUIeE AEUCTBUH M BO3BpaTa K MpeablAyIIUM onuusiM MeHro. C
[IOMOIIIbIO ATOM KIABUIIM TaKXke JarTcs oTpuuarenbHble oTtBeThl «HET» Ha
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BOIPOCHI, BbICBEUMBAEMbIE Ha TpaduueckoM auciuiee. [lpu cpabaTbiBaHuM 3ByKOBOM
CUTHAJIM3aLMKU YAEp KaHUE 3TOU KJIABUIIM B HAXKATOM COCTOSIHUM B TEUEHHUE 5 CEK.
Otkirouaer 3ByKOBOM curHail. IIoBTOpHOE ynep:kaHUE HTOW KJIAaBUIIM BKIKOYACT
3BYKOBOM CHUTHAJL.

Yerblpe KIABUIIM, pacCHOJIOKEHHbIE B yrjax pomoa,
A BBIMIONHAIOT ~ (YHKIMM  TEepeMelleHus  Kypcopa B
HaIPaBJICHUIX, YKa3aHHBIX CTPEIKAMH.

Kornma anammuzatop TpeOyeT BBECTHM YHUCJIOBBIE WU
< > CHMBOJIbHBIC  3HAYEHHUs, KJIABUIIAMU CO  CTPEJIKaMH
«BITPABO», «BJIEBO» BbiOUpaeTcsi 3HAKOMECTO IS

BBOJIa KOHKPETHOM LU(PPbI UK cuMBOJIa. C TOMOIIBIO 3THX

KJIABUIIl TAKXKE OCYIECTBIsACTCA (QYHKLMS MPOJUCTHIBAHUS
v JNAHHBIX, 3allMCAHHBIX B DOHEPrOHE3aBUCUMYIO MaMITh M
AJIEKTPOHHBIN OJIOKHOT.

Korpa ananusatop TpeOyeT BBECTH YHMCIIOBBIE WM CHUMBOJIBHBIE 3HAYEHUS,
kiaBum  co  crpenkamu  «BBEPX», «BHM3»  BbmonHAOT — QyHKUHIO
«MPOJIUCTHIBAHUS («OOJIBILIE» M «MEHBIIE») M BBIOOpPA KOHKPETHBIX LU(Dp HIU
CUMBOJIOB.

B pexume «3mepenue» npu Haxatun knaumm «BHUM3» ocymectBisercs
3aMKCh TAHHBIX B 3JIEKTPOHHBINA OJIOKHOT.

OnHoBpemenHoe Haxatue kimaBum «BHU3» wu  «BBOI» B okHe
«KAJIMBPOBKA» no3BosisieT BOWTH B City’eO0HOe MEeHI0. OTIUU CIIyKEOHOTr0 MEHIO
MO3BOJISIIOT MPOBECTU KANMOPOBKY JaTUMKA TEMIIEPATypbl, JIEKTPOHUKH U BBECTH
3HaueHue Korpduurenta « Kuakocte-ras.

OnnoBpemennoe Haxarne kiasuml «BHU3» m «BBOJIl» B okHE ycTaHOBKa
YCIOBHM HM3MEPEHUN TMO3BOJUT BaM BOCCTAaHOBUTH 3aBOJICKHE HACTPOUMKH
aHaJIM3aTOopA.

Bo Bpemst paboThl aHanM3aToOpa Ha AUCIIIEE MOTYT HOSBIIATHCSA COOOILEHUS:

Hooscanyiicma noooxcoume - >1o cooOIEHUE NOABISETCS IPH OYEHBb OBICTPOM
M3MEHEHUM CHMIHAla JaTdvKa M aHalu3aTtopy Ui HpPOBEIeHHs OO0Jee TOYHBIX
U3MEpeHHi  TpeOyeTcs HECKONBKO CEKyHA JUIi  BbIOOpa  ONTHMAIbHOIO
KO3 pUIMeHTa yCUIIEHUS! CUTHAJIa CEHCOoPa.

CEHCOP HE TIIOJK/IFOYEH — 510 coo0leHue TIOSBIIAETCS, KOT/Ia CEHCOP HE

MOJIKJTFOYCH K aHAIM3aTOPY WM TTOBPEXKIICH €ro Kabeb.

HecMoTpss Ha [OBOJNBHO CIOKHOE W Pa3BETBICHHOE MPOTrPAMMHOE
oOecrieueHne, aHaIM3aTop HMEEeT TMpocTod U yaoOHbi mns  [lomb3oBarens
nmporpaMmMHbIi  uHTEpdelic. bonpmoi rpaduyecknii JUCIUIEH W KIaBHATypa U3
BOCBMHU KJIABUII TO3BOJISIOT [lonb30Barenio ympaBisiTh pabOTON aHamM3atropa,
OCYILECTBJISITh PA3JIMYHbIE BUAbl HACTPOCK U KaTUOPOBOK, 3alMCHIBATh U BBIBOJIUTH
uHopMaIMI0O Ha JWCIUICH aHaimM3aTopa ©W Ha KommbeloTep. [lomb3oBanme
aHAJIM3aTOPOM TMPEEITHHO TIPOCTOE U CBOAUTCS K BHIOOPY HYXKHBIX OMIIUNA B MEHIO U
OTBETAaM Ha BOITPOCHI, BBICBEUMBAEMBIE HA JIUCIUIEE, C MOMOIIBIO ABYX KiIaBull «/la»
(BBon) u «Her» (COpoc). ANTOPUTMBI YIIPABJICHHS MOCTPOCHBI TAKUM 00pa3oM, 4TO
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aHAIM3aTOp «BEAET» OllepaTopa, MCKII0Yas BO3MOXKHbIE COOM M OIIUOKH B €ro
pabore. [lpuBenennoe Huxke onucanue uHtepdeiica Ilonp3oBarens nmomoxer Bam
OBICTPO  OCBOUTH paboTy ¢ aHanuzaropoM. Ilpu onucanum uHTEepdeiica
[Tonwp3oBaTens HaJ WLTFOCTPAIIMEH KaXI0TO OKHA YKa3bIBA€TCs LIETI0YKa OMIUH, TIPU
BBIOOpPE KOTOPHIX BBI BEIXOIUTE HA 3TO OKHO.

8.2. 'naBHOe MeHI0.
JAucmiei JaHHbIX ¢—> T[JABHOE MEHI0

- N Jlmst BXoAga B TJIaBHOE MEHIO

I TTAEHOE HEHH** Haxxmute kiaBumy «BBO/». Ha

g I::E.UI'IE*IJCIBHI':[ JUCIUIee aHajiM3aTopa MOSIBUTCA OKHO,

W OnSHOERET **TJIABHOE MEHIO**, noka3annoe
JHarHo-THES Ha puc. 8.2-1.

MporoEoIIe POESHTE B 3TOM OKHE € IIOMOIIBIO KIIABMILI

Emopmzor nepeMenieHus kypcopa Bwl mMoxere

BBIOpaTh OJIHY U3 TSATU OIIIUM.

Puc. 8.2-1. OkHo «I'11aBHOE MEHIO»

KanubOpoBku - Bxox B mento «Kanubposku» mo3soiut Bam mposectn
KaaMOpPOBKY HYJIEBOM TOUYKM QHAM3aTOpPA, BBINOJIHUTH ABTOKAIMOPOBKY 110

aTMOC(epHOMY BO3AYXY U CHEIMalbHbIE BUIbI KaTUOPOBOK (MOJpOOHOE ONMUCaHUE
pexuma «K KAJIMBPOBKA» npuseaeno B 1. 9.)

YcraHoBKHM - Bxog B MeH0 «YCTaHOBKM» IIO3BOJIMT Bam BBecTH
OapoMeTpuueckoe aaBiaeHue, kodpduuueHT «KuaKocTb-raz», COJIeHOCTh, BbIOPATH
U3MEPSIEMYI0 BEIIMYMHY W €IUHUILy W3MEPEHHUS BOJIOPOJia, YCTaHOBUTH 4Yachl U
HAaCTpOUTh MHTEp(ECHbIE YCTpOHCTBA. DTO MEHIO HCMOJB3YETCS JISI HACTPOUKHU
aHaJu3aTopa Ha pelieHrue KOHKPETHBIX 3a7a4 aHAIUTUYECKOT0 KOHTPOJISL BOJIOPO/IaA.

JMciuieif JaHHBIX '™> rJIaBHOE MEHI0 ™ yCTAHOBKH

B rmaBHOM MEHIO BBHIOEPUTE OMITHIO
TEVOTAOHOERE L*F «YcranoBku» u Haxkmure «BBOJl». Ha
JTUCITICE aHaIu3aTopa IOSBUTCS OKHO,
**VCTAHOBKA**, u3o0pakeHHOE Ha

"
13

WOTIOEMIL MESM-BIIM .
EOMHEMI] HEMepeHHMA

I e T puc. 8.2-2.
TFHT_’:‘"I'“;EI&“'”'E_ _ B »SToM OKHE ¢ IIOMOIIBIO KJIABHII
< CTaHOERa Sacok nepeMenieHus Kypcopa Bbel  Moxere

BBIOpAThH OJIHY U3 YETHIPEX OIIIUIA.

Puc. 8.2-2. Oxno « YCTAHOBKA»
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JAuarnocTuxka — sxoxm B ommumio «JIMATHOCTUKA» mossoiautr Bam
BBIIIOJIHUTh ~ JIMaTHOCTHUYECKUE TECThl  OTHENbHBIX OJIOKOB  H3MEPUTEIBHOTO
YCTPOMCTBA U aMIIEPOMETPUUYECKOTO CEHCOPA.

Jucmiieii JaHHBIX ™> TrJIaBHOE MEHI0 r—> JAMATHOCTHKA

B rnaBHOM MeHIO BBIOEpHUTE

FEIMATHOCTHEL®* om0  «JAATHOCTUKA» u

B CeEoo ra Haxmute «BBOJ/l». Ha gucmee

- - . aHajJu3aTopa MTOSIBUTCS OKHO,
HMCOIITI=HA

ﬁal Jp— ** IMATHOCTUKA**, wu3zo0paxeH-

HOE Ha puc. 8.2-3.

Puc. 8.2-3. Oxkno IMATHOCTHUKAY.

HpOTOKOJIHpOBaHHe - Bxox B onuuio «IIPOTOKOJIMPOBAHUE)
Mo3BOJIUT BaMm 3a1aTh MHTEpBaN BPEMEHHU MJIsl MEPUOJUUYECKON 3alUCH PE3yIbTaTOB
U3MEPEHUN B HSHEPrOHE3aBUCUMYIO TMaMSTh, OCYIIECTBISATh BKIIOYEHUE U
BoikioueHue pexuma «I[IPOTOKOJIMPOBAHUME)», BbhIBOAUTH pE3yJbTaThI
M3MEPEHUN Ha AUCIUIEN aHAIN3aTOPA U KOMIBIOTEP, a TAKKE MPOU3BOAUTH YAAICHUE
JAHHBIX U3 SHEPrOHE3aBUCUMOM MaMSITH.

Jucmuieii JaHHBIX T™> TrJIaBHOE MEHI0 ™> IMPOTOKOJIHPOBAHHE

*NIPOTOEOQIIHPOEAHME® B rmaBHOM MeHIO BBIOEpHTE
FPEaTATE METSPEST onuuo  «[IPOTOKOJIMPOBAHUE»
BRI TS TE u Haxmure «BBO/». Ha nucnnee
ERECT TSEEEY aHaJm3aropa HOSIBUTCS OKHO
**IPOTOKOJIMPOBAHUNE**,

Uy MoTHTE IIAMATEH

n300pakeHHoe Ha puc. 8.2-4.

Puc. 8.2-4. Oxno «ITPOTOKOJIMPOBAHUE»

DJIEKTPOHHBIN OJIOKHOT - Bxoxa B omnuuio «bJIOKHOT» mnossonutr Bam
OCYILECTBUTh BKIIFOUEHUE M BBIKIIFOYEHUE PEKHMMA 3aIIMCH JAHHBIX B JJIEKTPOHHBIN
OJIOKHOT, BBIBOJAMTH PE3YyJIbTaThl U3MEPEHUHN Ha JUCIUIEH aHaIM3aTOpa U KOMIIBIOTED,
a TaKkkKe TMPOU3BOJUTH YAAJICHHE [aHHbIX U3 OJOKHOTAa. 3aluch [JaHHBIX B
AIEKTPOHHBIN OJIOKHOT ocyiiecTBisiercs B pexume «U3SMEPEHUE)» naxatuem Ha
kyapuiry «BHU3».
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Juciiel JaHHBIX '™> rJIaBHOE MEHI0 ™ 3JIEKTPOHHbIH 0JIOKHOT

:‘JIEL'I_TT,E iH_H HH B rnaBHOM MeHIO BbIOEpUTE OMIIMIO

EINUEHOT «bJIOKHOT» u naxmure «BBO/».

Ermmurirs Ha nwucriee aHanu3aTopa TMOSBHTCS

O T HTR OKHO *%3 JJTEKTPOHHBIA

]:[I_'n:u:];.j:ljl]:l]::; BJIOKHOT**, uzo0pakeHHOE Ha pHC.
8.2-5.

Puc. 8.2-5. Oxno «JIEKTPOHHBIN BJIOKHOT

8.3. Menwo «YCTAHOBKA»

Jluciieii naHHBIX ™ rIaBHOE MeHIO > YCTAHOBKH IL—> YyCTaHOBKA

D10 MeHo (cMm. puc. 8.3-1) mcmonb3yeTcss sl HACTPOWKH aHajIu3atopa Ha

++VOTAHOEE &+ pelieHue KOHKPETHBIX 3aJ1a4

AQHAJIMTUYECKOI'0 KOHTPOJIsI BoAOpoAa.
WO IIOBI f-'j; M2 —HI ;'Z'I . Bxonx B MeHIO «YCTaHOBKa» II03BOJIUAT
E -]I I u H=1{ EI:. =HEA Bam BBecTn JaHHBIC II0 YCJIIOBHAM
Heare L ‘i' = I':':[ COOE IpOBEACHUS W3MEPEHNM, BBI6paTB
VoS HOERS YSOnE U3MEPSAEMYIO BCIIMYUHY U COUHUIY

U3MEPEHUS BOJOPOJA, YCTAHOBUTH YaCHI

Y HaCTPOUTh UHTEp(PEiCHbIE YCTPOHCTRA.
Puc. 8.3-1. Oxkno «YCTAHOBKA»

YcTaHOBKA YCII0BUM U3MEPEeHUI.

MeHI0 ycTaHOBKA > yCTaHOBKA YCJIOBHI H3MepeHH i
I[Ipu  BeIOOpe  ommuu  «YcCaoBUH
u3MepeHui» (cM. puc. 8.3-1) Ha gucriee vCTAHOBEL VCIIOEMH

dHaJIM3aTopa OTKPBIBACTCA OAHO M3 TPCX BI{EPEHHITI
OKOH B 3aBHUCHMOCTH OT YCTaHOBHCHHOﬁ

NpeBAPUTENLHO equHuIsl maMeperns. | ¥ BADOM . TAEJISHILE
Ecim B ommmm «YCTaHOBKA €IUHUIL
U3MEpEeHUs» ObLIUM BBIOPAHBI EIUHUILIBI
u3Meperust 00. %, TO Ha JucIUIee
aHaIM3aToOpa  BBICBEUMBACTCS  OKHO,
NOKa3aHHOE Ha puc. 8.3-2 Puc. 8.3-2 OkHO ycTaHOBKH
0apoMeTpUUECKOTO JaBICHUS.

[Tpu HaxxaTuu kiaBumm «BBoa» Ha AWMCIUIee aHAIM3ATOPa MOSBUTCS OKHO JJIS BBOJA
JTaHHBIX OapomeTrpuyeckoro masieHus (puc. 8.3.-3). 3HaueHue OGAPOMETPUUECKOTO

JABJICHUA BBOJMTCS C TMOMOIIBIO KIIABHUII MEPEMEIICHUS Kypcopa M KIIABHUILIA
«BBO/I».
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'BEEOT

VOopaHOEMTS SHaAYSHIS
BapoMeThHY e o oD
OaEIISHMA M HAaXMMHTe

F60.0

Puc. 8.3-3 OxHO ycTaHOBKHM 0apOMETPUYECKOTO JTaBICHUS

MeH10 ycTaHOBKA

YCTAHOBEA YCIOEBMHA
MSMEPEHMH

bV BEapou. DAEIIeHIMS
CoONMEHOCThH

Y raHOBKA YCJOBHii H3MepeHuii

Ecinm B ommum «YcCTaHoBKa €IMHUII
U3MEpEeHUs» ObUIM BBIOPAHBI €IUHUIIBI
U3MEPEHUSI MAacCOBOWM  KOHIIEHTPAIUU
BOJOpPOJIa, TO TMpU BHIOOpPE  OMIMH
«YcinoBuit uamepenuit» (cM. puc. 8.3-1)
Ha JIMCIUIEE AaHAJIM3aTopa OTKPBIBACTCS
OKHO, IOKa3aHHOE Ha puc. 8.3-4

Puc. 8.3-4 OxHO ycTaHOBKHM 6apOMETPUUYECKOTO AaBJICHUS U COJICHOCTH

IIpu BBIOOpe omuuu «CoNeHOCTh» Ha
JUCIUIEE aHajlu3aTopa BBICBEUMBAETCS
OKHO TIOKazaHHoe Ha pwuc. 8.3-5. C
MOMOIIBIO KJIABUII nepeMeleHus
Kypcopa 51 KJIaBUIIY «BBO/I»
OCYULIECTBIISIETCS BBOJI 3HAYEHUS
COJICHOCTH B aHAJIM3UPYEMOU KUIKOCTH B
nepecuere Ha NaCl.

Puc.

VOTAHOBK L COMEHOCTH

02007

8.3-5. OKHO yCTaHOBKH COJICHOCTH

MeHI0 ycTaHOBKAa I CTaHOBKA YCJOBHIi H3MepeHHii
Ecnu B onuun «YcTaHOBKa €IMHHULl U3MEPEHUs» ObUIa BhIOpaHa U3MepseMas
BEJIMUYMHA NapLUaIbHOrO JNABJIEHMs BoJIOpoAa (MM. pT. cT., klla), To mpu BbeIOOpE

VOTAHOBEL VOIIOEMHA

H2MEPEHMH

P Eapom. TaEITSHILS
Frpmoore Taz

ONIUU «YCJIOBUH H3MEpEeHUi» (CM. puC.
8.3-1) Ha JTUCILIIEE aHanM3aropa
OTKPBIBAETCS OKHO, MOKA3aHHOE Ha PUC.

8.3-6

Puc. 8.3-6. OkHO YCTaHOBKH
OapoMeTpUUYeCcKOro JaBJICHHS U BbIOOpa
Cpeasl rae oynyT MPOBOJUTHCS

usMepenus pH,.
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I[Ipu BeIOOpe ommum  «Kuakocte/['a3» Ha  nOucIuiee  aHaAIM3aTopa
BBICBEUMBAETCSl OKHO MTOKa3aHHOE Ha puc. 8.3-7.
C moMomIpio KJIaBHII MEepeMeIIeHus Kypcopa u kinapumu «BBOJl» ocymecTisiercs
BBIOOp cpenbl T1e OyAyT IPOU3BOAUTHCS u3MepeHus pH, (B )KUIKOCTH WK B Ta30BOM
daze). [Ipu BeIOOpE omiuu «KUAKOCTH)»
aHanmu3atop ~ OyJeT  aBTOMAaTUYECKH

E mapoM cpene By oer

IPOMIEBONMTRECA KOMIIEHCUPOBATh CHUCTEMATHYECKYHO

AHAaTHI! TOTPEIIHOCTh M3MEPEHHI, H3BECTHYIO

P IROCTE kak kodppunuent «Kunaxocts-I'az» (cm.
Taz m. 5.3.3).

Puc. 8.3-7. OxHO BbIOOpa B KaKkoil cpesie
OyIyT MPOBOAMTHCS M3MepeHus pHo.

YCcTaHOBKA €IMHUI U3IMECPECHUA
Jlucuieil AaHHBIX T—> rIaBHOE MEHI0 'T—> YCTAHOBKH —>
YCTaHOBKA €INHHI H3MEpPEeHUs

; o [Tpu BXOJ¢E B OITIHIO

EHE EPHE TE I'IT:-: HE:E:;!_IE H¥H «YCTAHOBKA enunui usmMepeHus»

EETMYMHY aHAIU3aToOP npeiaract Bam

FMacooras HoHIISHD B BEIOpaTh M3MEpsAEMyI0 BennuuHy. Ha

II POLTEHTHOS COTSFH . JUCIITIee aHaJIM3aTOpa BHICBEYMBACTCS
NapHameHos TIET. OKHO, IT0Ka3aHHOE Ha puc. 8.3-8

Puc. 8.3-8 OxHo BbIOOpa U3MepsieMoit
BEJIMYUHBI

C momoIpio KJIaBUII MEPEMENICHUs Kypcopa BbIOEpHUTE OJHY U3 OMIUN Ha
muctiiee (cMm. puc. 8.3-8) m Haxmwute kiasuimy «BBOJ». B 3aBucumoctu oT
BBIOpaHHOM Bamu oniuu Ha AUCIIIEE MOSBUTCS OJTHO U3 TPEX OKOH.

EIHEETPHMTE E,I[I'II-:[I'I]'J;:'-"J
M=MEFEHHA EI-IEEP_I’ITE EJHHHIIY
; I:II'.-"..'? M=MEPEHHMAI

MEDS I OB BREMHES ITHOITSHTE

PPM
—- EHEEFMTE ETMHHMITY

Puc. 8.3-9a H=MEPEHHAI
Puc. 8.3-96 ,_
oML pT.OT.
Puc. 8.3-98 mlla

8.3-9. OxHa BbIOOpA €AMHUI] UBMEPECHUSI.
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B nepBom oxHe (cMm. puc. 8.3-9a) ananuzatop mnpeanaraer Bam BbIOpaTh
€IMHULY W3MEPEHUs MacCOBOM KOHLEHTPALlUM BOAOpOAA IPU H3MEPEHUSIX B
KHUJIKOCTAX: MI/iI; MKr/im; ppm. Ilpu mpoBepeHMHM u3MEpeHHH B ITHX €IMHULAX
aHaIM3aTOp  BHOCUT  JBOMHYIO  TEPMOKOMIICHCAllMIO, KaKk Ha  CBOMCTBa
ra3onpoHMIlaeMo MeMOpaHbl CEHCOpa, TaK U Ha TEMIIEPaTypHYIO 3aBUCUMOCTD
K03 puIieHTa pacTBOPUMOCTH BOJOPOA B BOJIE.

Bo BTopom oxne (cM. puc. 8.3-90) ananuzatop mnpensaraeT Bam BbIOpaTh
oOBbeMHbIe NMPOIeHTHI (00. % - ucnosb3yercs Mpu aHanuse ra3os). [Ipu nposenenun
U3MEPEHUI B 3TOM €IMHMIIE aHATU3aTOP BHOCUT TEPMOKOMIIEHCAIIMIO TOJIBKO Ha
CBOICTBA Ira30MPOHUIIAEMON MEMOPAHBI CEHCOPA.

B Ttpetbem oxne (cMm. puc. 8.3-9B) ananmuzaTop npemsiaraer Bam BbIOpaTh
CAMHUILY HM3MEpPEHUsl MapUuualbHOrO JaBi€HUS BOJOpoAa: MM.pT.cT. uiau Klla.
W3mepenns B 3TUX €AMHUIIAX HCIONb3YIOTCA KAk JJis aHaidu3a TIa30B, TaK MU
Kuakocteu. IIpu mposeneHMM U3MEpPEHMM B 3TUX E€OMHULIAX AHAIU3ATOP BHOCHUT
TEPMOKOMIIEHCAIIMIO TOJIBKO Ha CBOMCTBA Ta30MpOHUIIAEMOl MeMOpaHbl CEeHcopa.
[locne BrIOOpa enuuuLl U3MepeHus (Mm. pt. cT. win klla) Ha Aucruiee aHanu3aropa
BBICBETUTCSI OKHO TMOKa3aHHoe Ha puc. 8.3-7. Ilpu BbIOOpe omiuu <« KUAKOCTH»
aHanu3atop ~ OyJdeT  aBTOMAaTUYECKH  KOMIIGHCHUPOBAaTh  CHCTEMAaTHYECKYIO
HOTPEIIHOCTh U3MEpEeHU, u3BecTHYI0 Kak «Koapdunuent XKuakocts-I'a3» (cm. m.
5.3.3).

[Tocne naxatusa knasumm «BBO/]» Ha aucruiee ananu3atopa MOSIBUTCS OKHO
pe3yJbTaToOB U3MEpEeHH (CM. puc. 8.1), B KOTOpOM OHM OTOOpakaroTcsi B BRIOpaHHOU
Bamu egunune usmepenus. Ecnu Bbl 3aX0TUTE M3MEHUTH €IMHUIYY U3MEPEHHS B
npoiiecce padboThl, TO MHTEIUIEKTyaldbHble aaropuTMbl ABII-02 mo3Bosist Bam 3T0
caenatb, He TMpuberas K MPOBEIEHUIO TMOBTOPHOM KamuOpOBKU. AHaIU3aTOP
CaMOCTOSITEJILHO ~ ONPENENTUT  HEOOXOJUMOCTh BHECEHUS TE€X WIM  HHBIX
TEPMOKOMIIEHCAIIM}, BBIMOJHUT BCE€ HEOOXOJUMbBIE TIEPECUEThI, CBSI3aHHBIE C
U3MEHEHUEM H3MEPSIEMOM BEIWYMHBI, €JAUHUIIBI M3MEpPEHUs U IapaMeTpoB
KanmOpoBku. Kpome Toro, aHanu3aTop CaMOCTOSITENIbHO ONPEIEIUT HEOOXOAUMOCTh
KOMIICHCAIlUX CHUCTEMATHYECKOM MOTPEIIHOCTH U3MEPEHUM, W3BECTHOM Kak
«Koapduuuent XKuakocts-1"a3».

YcranoBka unrepgeiicon
Jucmuieil AaHHBIX T—> rjaaBHoe MeHl0 T—> ycTaHOBKH & T
—> YCTAHOBKAa HHTep(eiicoB

— s ITpu BXOJIC B OIIHIO
HACTPUMEA «YCTAHOBKA MHTEP®ENCOBy
HMHTEP®EMCOE aHanM3aTop mpeiaraeT Bam BeIOpaTh
B PS paEaTa uHTEp(ENCHOE  yCTPOMCTBO Ul
CHIHATMIAIIHMI HacTporku. Ha nucmiee ananmm3zaropa
BBICBEUMBAETCA OKHO, IMOKa3aHHOE Ha

puc. 8.3-10.

Puc. 8.3-10 OxkHo BBIOOpA

uHTepdeicoB
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Hacrpoiika unrepgeiicoB - RS-kanasna
Jucniieii TaHHBIX > rJaBHOE MEHI0 [I—> YCTAHOBKH IL—>
ycTaHoBKa uHTepdeiicoB m—>  Hacrtpoiika unrepdeiicoB o—>

RS-kanana

Hacrpoiika RS-Kanana

B okne «HACTPOMKA
MHTEP®ENCOB» (cM. puc. 8.3-
10) Be1Gepute omuio «RS-xanana»
n Haxmure knasuiry «BBOJI». Ha
JUCIUIEE  aHajIu3aTropa MOSBUTCA
OKHO, IMOKa3aHHOe Ha puc. 8.3-11.

YCTALHOEEH

P2 EAHLITL
Eremmny T
SATATE HHTSDEAT

Puc. 8.3-11 Oxno «YCTAHOBKMU RS-xaunama»

B »sTtomM okHe Bbl MOXeTe BKIIOYWTH/BBIKIIOUUTH MEPUOJUYECKUNA COpOC
pe3ynbTaToB M3MepeHuit mo RS kanamy, a Takke 3agaTh MHTEpPBAl BPEMEHH IS

BBIBO/JA.

Jlnst Toro uToOBI 3a1aTh HHTEPBAT (cM. puc. 8.3.-11) BeiOepuTe onmuio «3aaaTh

EranrmTe MHTESDEAT

LS HHELX

ﬂﬂ MHMHH ﬂ T CeH

WHTEpBaI», W HAKMUTE KIABHUILY
«BBO/l». Ha pgucmiee ananuzatopa

EFpeMeHI 0nA EEEOIS TOSIBUTCSl OKHO, TIOKAa3aHHOE Ha pPHC.

8.3-12.

Puc. 8.3-12 OxHO BBOJa HHTEpBaA
BpEMEHHM IS BBIBOJA PE3yJIbTaTOB
VU3MEpEeHUN

3ajaHue WHTEpBajla BPEMEHHM OCYIIECTBISCTCS C TOMOIIBIO  KJIABHII
nepemenieHust kKypcopa. Ilocie BBoJa JaHHBIX aHAIM3aTOP BEPHETCS B OKHO

«HACTPOMKA MHTEP®EMCOB» (cMm. puc. 8.3-10). M3 3TOro OKHa MOXKHO
HAaCTPOUTDH MapaMCTpbl CUTHAJIU3AllUH.

HACTPOMKA UHTEP®ENCOB Curnajiu3anuu

Jlucmuieil AaHHBIX T=> rjaBHOEe MEHI0 T—> YCTAHOBKH I—> YCTaHOBKA

nHaTepdeiicoB r—> Hactpoiika
Hacrtpoiika Curnanausanuu

B OKHE «HACTPOMKA
UHTEP®ENCOB» (cM. prc. 8.3-10)
BbIOEpUTE Oonuuio «CHUTrHATU3ALMI)
u Haxmute knasumy «BBOJ». Ha
JUCIUIEE aHaJIM3aTOpa BBICBETHUTCS
OKHO, ITOKa3aHHOE Ha puc. 8.3-13.

Puc. 8.3-13 Oxno «HACTPOUKA
CUTHAJIN3ALIN»

uHTepdeiico —>  CurHaamsanuu

HACTPOMEL
CHTHATTHMZAITHM
FEcpHHMME VPOESHE
HiMHMM YDOESHE
BrpnmyrTe
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B »stom okxHe Bbl MOXET€ HACTPOUTh BEPXHUW M HIKHHUM YPOBEHb
cpalaThIBaHUs CUTHAIM3AIMH, & TAKKE BKIIOUNTh/BBIKIIIOUUTH CUTHAIU3ALUIO.

E: ESNITE E: E P ::_‘: HI‘I ITI I[J'ISI HAaCTPOUKHU CUTHAIMU3AINUU I10

e T 1T e P - BEPXHEMY YPOBHIO B OKHe puc. 8.3-13
pedell ChabaTHEAHMA BbIOEpUTE omniuio «BepxHuil ypoBeHb)
CHI'HaANIHMZaIIHI

u Haxwmure kinasumy «BBOJ/I». Ha
JUCIUIEE  aHaJIW3aTopa  BBICBETUTCSA

;w "'I ﬂ .ﬂ 6% OKHO, IIOKa3aHHOE Ha puc. 8.3-14.

Puc. 8.3-14 OxHO HAacCTpOMKHU BEPXHETO

npejena cpadaTblBaHUSI CUTHATU3AINY.
C nomouipl0 KIABHUII MEPEMENICHHUSI Kypcopa BBEAUTE 3HAYEHHE BEPXHETO
npejena cpabaTbiBaHUs CUTHAIM3AMU U Haxmute kinaBuiny «BBO». Ha gucriiee

aHaM3aTropa BBICBETUTCS OKHO,
nokazaHHoe Ha puc. 8.3-15. Jluda
BKJIIOUCHHUSI CUTHAJIM3ALUKU BBIOCPUTE
onuuio «JIA» u Haxxmute « BBO/I»

Ermmuyrrs
CHIHATTHMSSIIMNE II0
EEP-HEHNY ypoeHI0?

-
I
ﬂii

HET Puc. 8.3-15 OkHO BKJTIOUECHUS
CUTHAIN3AINU TI0 BEPXHEMY YPOBHIO

Hacrpoiika HmKkHeEro mpenena cpadaThIBaHWS CUTHAIHM3AIUN OCYIIECTBIIICTCS
aHAJIOTUYHBIM 00pa3oM.

[Ipu cpabGaTbiBaHMM CHUTHAJIU3AIMK HA JKUCIUIEE B CTPOKE MKOHOK IOSBIISICTCS
MUTAIOIMNUK 3HaK, 0003HAYAIOUIUN TPEBBIINICHUE HI)KHETO WM BEPXHEro Ipesena.
JI1st OTKIIFOUEHUST 3BYKOBOTO CHUTHAJIa HaXMUTE KiaBuiny «COpoc» M ynepKupainTe
€¢ B HA)KaTOM COCTOSIHUH B TE€UYCHHE 3-5 ceK. /{11 TOBTOPHOTO BKIIFOUCHHSI 3BYKOBOTO
CUTHAJIa TAaK)Ke HAXMUTE U yJIepKuBaiTe KiaaBumry «COpoc» B HAKaTOM COCTOSTHUU B
TeYeHue 3-5 cexk.

YcraHoBKa 4acoB
Jucniiei fanaplx ™> T1aBHOE MeHI0 T—> YCTaHOBKH
—> YCcTaHOBKA 4acOB

YcTaHOBKAa YacoOB OCYIIECTBIISICTCS W3 YOTAHOEMTE EPEMI
okHa «YCTAHOBKA». B stoMm OkHe

(cm. puc. 8.3-1) BbIOEpUTE  OIILIHIO Haowr - HI-iHE,?’I*BI
«YcTaHoBKa 4YacoB» W HaXMUTE

knapumy «BBOJ». Ha  mucmee ﬂ . 52
aHaM3aTopa BBICBETHUTCS OKHO,

MIOKa3aHHOE Ha pwuc. 8.3-16. M mamumTe EEOJ

YcraHoBuTe Aaty U BpeMs U HOKMHTE
kiasuiry «BBOJI»

Puc. 8.3-16 OkHO yCTaHOBKH 4acOB
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[locne BBOJA TEKyIIEr0 BpPEMEHM W JaThl aHAIM3ATOpP TEPEXOAUT B PEXKHUM
u3Mepenus (cm. puc. 8.1). B HuxkHEN cTpoke OokHa OyJyT BHICBEUMBATHCS BpEMs U
nata. [Ipu akTUBU3AIMU TPOTOKOJMPOBAHUS 3aMHUCh JAHHBIX B DHEPrOHE3aBUCUMYHO
MaMsITh U JICKTPOHHBIM OJOKHOT OyAEeT MPOU3BOAMTHCS B YCTAHOBJICHHOM IIIKaje

BPEMEHH.

8.4. Menw «/IMATHOCTUKA»

JucnJiel JaHHBIX C—> rJIaBHOE MEHI0 T—>

FEIHATHOCTHEL®®

B Cemgcopa
JAHcorIned
Ilarari

IIpu BBIOOpE 3THUX ONIMU Ha JUCIIIEH

IIOKAa3aHHBbIC HUKC

JInarsocruka ceHcopa

B 3TOM OKHE BBICBEUMBAIOTCS TEKYIINE
3HAYEHHUS TOKA, TEMIIEPATYPHI,
YyBCTBUTEIIbHOCTU U 3HAYCHUS
OCTaTOYHOI'0 TOKA CEHCOpa

JIMarHocTuKa 3KpaHa

AMATHOCTHKA
[Ipn BXOJI€ B MEHIO
«IMAI'HOCTHUKA» Ha  gucmiee
aHAJIN3aTopa  OTKPBIBAETCA  OKHO,

nokazaHHoe Ha puc. 8.4-1. B stom
okHe Bbl MoxeTe BrIOpaTh TpU OMIUU
JIMarHOCTUYECKUX TECTOB.

Puc. 8.4-1 OxkHo «/lnarHoctuka»

aHanuzatopa OyIyT BbI3BIBATHCA OKHA,

SHMATHOCTHEL CEHCOPA

Toeme=01E58 58 mA
T= ZZ.0C

S=000.07 i MM pT.or.
Toor= 00008 =24

Puc. 8.4-2a. JluarHocTuka ceHcopa

B mpouecce  BBITOTHEHUS
JTOTO TecTa OKHO JIACILIES
3aMoJIHAETCS. MO0  COUpad 0
IIOJIHOT'O 3aTEMHEHHUS TUCILIES.

Puc. 8.4-26. JlnarHocTrka sKpaHa
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I.IIILET JMATHOCTHEA JIAarHOCTHKA NAMSTH
IMaMaTH
POM E | IlonoxuTeNbHOE TECTUPOBAHUE IIEMEHTOB
SPATY Ol MaMsITU COMpoBoOkaaeTcs 3anuchio OK!
EEPEOHM JE!
EEFEOM1 OE!

Puc. 8.4-2B. JluarHocTuka namstu

8.5. Menrw «ITPOTOKOJIMPOBAHUE»

JucnJieid JaHHBIX T—> IJIaBHOE MEHI0 T—>  NPOTOKOJHPOBAaHHUE

IIpn BXOJI€ B MEHIO
«ITPOTOKOJIMPOBAHHME» Ha *TIPOTOEQIIHPOELHHE®
IUCILJIEE AaHAIM3aToOpa OTKPBIBAECTCS
OKHO, IMOKa3aHHOe Ha puc. 8.5-1. B
3TOM OKHe Bbl Moxere BbIOpaTh

FoamaThE METSDEAT
PHEANYMTE

YEThIPE OMIIHH. ERECT TaHHEN
DY HMoTHTE IISMATR

Puc. 8.5-1. OknO
«ITPOTOKOJIMPOBAHUE)»

[Ipu BbIOOpE mEpBOM oONIMU Ha

JUCIIJIEH aHaIu3aTopa BBI3BIBACTCS EEeIMTE MEHTSPEST
OKHO BBOJla HHTEpBaJia BPEMEHHU EPEMeHM ITd SATIMOM
JUTSl 3aITMCH TAHHBIX, MIOKa3aHHOE Ha T EEEN

puc. 8.5-2. C moMouIpl0 KJIABHUII
MepeMeIleHUs]  Kypcopa BBEIUTE

WHTEpBAJ BPEMEHU ISl 3aluCcU ﬂﬂ H T ﬂ HHH
JAHHBIX W HXMHUTE  KJIABUIIY
«BBO/I».

Puc. 8.5-2. OkHO BBOJ@ MHTEPBAJIa BPEMEHU

[Ipn ycTraHOBKE HWHTEpBaja BpEeMEHU BBl [OJKHBI MOMHHUTb, YTO OOBEM
HE3aBUCUMOM MaMATH XOTA U SIBJISIETCSl JOCTAaTOYHO OOJbLIMM, HO TEM HE MEHee
orpanudeH. Ilpu 3agaHuM UWHTEpBaJia BpPEMEHH paBHOro 15 MwuH., 00BeMa
HHEProHE3aBUCUMOM MaMsTH XBATUT HA IPOBEICHHE 3alICH B TEUEHHUE 6 MECSILIEB.

I[Ipu BeIOOpe onuuu «BxiaoyeHo/BeikmtoueHo»  (cm.  puc.  8.5-1)
OCYUIECTBIISIETCS] BKJIFOUEHUE/BBIKIIFOUEHHE POTOKOJIUPOBAHUS.
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[Tpu BBIOOpe omumu «BBIBOJ AaHHBIX» Ha JUCIUICH aHAIN3aTOpa BHI3BIBACTCS

OKHO BBIBOJIa JTAHHBIX, IOKa3aHHOE Ha
EHEOIL DAHHE puc. 8.5-3. B atom okHe Bbl MokeTe
BBIOPATH OMIMH PEATHU3YIOIINE BHIBOJI
JaHHBIX Ha JWCIUICH aHamu3aTopa
(cMm. puc. 8.5-4a), MOWCK JaHHBIX B
MpoTOKOoJIe TI0 Jate (cM. puc. 8.5-40)
M BBIBOJ TIPOTOKOJIAa JAHHBIX Ha
KOMITBIOTED.

TaR MY HEN BEREOT
Iloricw
EHECD Ha HOMIIBHTSD

Puc. 8.5-3. Oxno «BBIBOJI JAHHbBIX»

C nomompro kimaBum — «BITPABOw, Jama: 20 1002
«BJIEBO» Bpl MoO)keTe MNpOIUCTHIBATH

Ererwag: 10:E7
HpOTOKOH JAHHBIX. HpI/I Ha’XaTHUu KJIaAaBUIIIU

«BBO/l» u3 okna puc. 8.5-4a wnm onuuu H2: 3.47 obd
«ITouck» u3 OKHa BBIBOAA AAHHBIX (CM. T: 210

puc. 8.5-3) BBICBEUMBAETCSI OKHO IOHUCKA -

JaHHBIX 110 Aate (cM. 8.5-40) EEOJ - moMcoe IIo Gare

MNAPLMETPH IIOMCEA - Puc. 8.5-4a. OKHO JaHHBIX IIPOTOKOJIA

,1];3.'1';":1: 1‘ ﬂ ,{:‘3 _ﬂ 1 . C mnoMoupl0 KIABUII MEPEeMENICHUs

Kypcopa yCTaHOBUTE JaTy U BpEMs I

Eperia: EE .'ﬂﬂ IIOMCKAa JaHHBIX B HpOTOKOuE. Jlma
: e noucKa Haxkmure Kinasumy «BBO/I».
Heowxare — BEEOJ Ha  gumcriee  OTKpoeTcs — OKHO,

MoKa3zaHHOE Ha puc. 8.5-4a.
Puc. 8.5-46. OKHO 1TOMCKA JaHHBIX IO JaTe

[Ipu BeIOOpe ommuu «BbBox MaHHBIX HAa KommbioTep» (cM. puc. 8.5-3) u
Haxatuu kinaBumm «BBOJl» ocymiecTBiasiercss mepenada MPOTOKOJA JaHHBIX Ha
koMmmbiorep 1o RS-kamamy. Jlns HaOmoneHWs B peaJbHOM BPEMEHHM ITporiecca
n3MepeHuss Bel MOXKeTe MoJIb30BaThCs MPOrPAaMMHBIM 00ECTICUCHUEM, BXOJISIINM B
KOMIIIEKT IOCTaBKHU *uckera 3.5 «.

JIs OYMCTKM HaMITH B OKHE
«ITPOTOKOJIMPOBAHMUE» (cMm. puc.
8.5-3) BeIOepuTe ommuioo «OYUCTUTH B
naMsATh» W HaXKMHUTC Ha KIIABHIILY BECE SA&TIHMCH CTEPTH
«BBO/l». Ilocne moarBepkaeHUs Ha
JTUCIIIee aHajau3aropa B TEUYCHHE 5
CEeKYHJI OTKPOETCS OKHO, TOKa3aHHOE
Ha puc. 8.5-5.

Puc. 8.5-5. OxHO yaaneHus JaHHBIX.



8.6. Menio «bJIOKHOT»

Juciuieii JaHHbIX T—> ['1aBHOE MeHI0 IT—>

SNEETPOHHIH
ENOEHOT

Exmmuiirs
Oy MoTIHTR
[IpocoTh
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BJaoxkHoT

IIpu Bxone B MEHIO «bIOKHOT»
Ha JUCILIEE aHaIM3aTopa
OTKPBIBAETCA OKHO, IIOKa3aHHOE Ha
puc. 8.6-1. B sTtom oxkHe Bbl moxkere
BBIOPATH TPU OIILIMH.

Puc. 8.6-1. Oxno «JIEKTPOHHBIN BJIOKHOT)»

[Tpu BBIOOpE omIMKM « BKIFOUNTH/BBIKITIOUNTEY» BKIIOYACTCS MW BBIKITIOYACTCS
ANEKTPOHHBIN OnokHOT. [Ipm 3TOM B pexuMe HU3MEpEeHHs B BEpPXHEH CTPOKe
MOSIBIIICTCS MJIM MCYE3aeT «MKOHKa» OJIOKHOTa (cM. puc. 8.1).

ITpu BeIOOpe ommmu «OYUCTUTHY
MPOUCXOANT YJAJICHUE JaHHBIX U3
0JIOKa DSHEProHE3aBHCHMOM  ITaMSTH,
npeaHazHadeHHoro s 3amucu 500
JAHHBIX B JJICKTPOHHBIM OnokHOT. Ha
TUCIIIee aHajau3aropa B TEUYCHHE S
CEKYHJT OTKPBIBAETCS OKHO, TTIOKa3aHHOE
Ha puc. 8.6-2.

SariMos Mo OF

Tama: 01002,
Bvera: 10545
H2: 3245 obE%
T: 2 1'C

Puc. 8.6-3. OkHO «3amuch B OJIOKHOTY

ECE SATIMCH CTEPTH

Puc. 8.6-2. OkHO «OuncTKa OJIOKHOTA)

[Tpu BBIOODE OTIITUHU
«IIpocmotp»  (cm.  puc.  8.6-1)
OTKpBIBAaCTCS OKHO, IIOKa3aHHOE Ha

puc. 8.6-3.
C nomompo knasunl «BJIEBO»
«BITPABO» Brl MOJKETE

MPOJUCTHIBATh JIaHHbBIE, 3alIMCAHHBIC B
AJIEKTPOHHBIN OJIOKHOT.
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9. KAJIMBPOBKA AHAJIN3ATOPA.
9.1. B ananu3aTope peajn30BaHbI CleAYIONIHE BUAbI KAJIUOPOBOK:
o KamuOpoBka o HyJeBOI TOUKE;
e ABromaruueckas kanuoOposka mo [1I'C;
e CrnenuanbHas KaauOpoBKa MpU NMOMOIIM ycTporcTBa s KanubOpoku YK-01
(puc. 9.4).
OO01muMe nojoKeHHusl Mo KaluOpOBKE aHajau3aTtopa npuBeAeHsl B m.a. 5.1 - 5.2.
HACTOSILIETO0 PyKOBOJICTBA.
9.2. IIpouenypa KaauOpPOBKH HYJIEBOIl TOYKH aHAJIM3aTOPA.
B kauectBe cranmapTHoro oOpaslia C HYJEBBIM COJEPKAHMEM BOJOPOJIa MOMKHO
UCIIOJIb30BaTh BO3/IYX.
Ecnu kanmuOpoBka OyJneT NpPOBOAUTHCS B HM3MEpPUTENIbHONW Kamepe, Bawm
HE0OXO0IUMO MPOJYTh €€ IeCATUKPATHBIM 00BEMOM BO3yXa.
Jlis mpoBefieHUsT KaluOPOBKU aHAIM3aTOpa MO HYJIEBOM TOYKE HAXMUTE KIIABUIIY
«BBonm». Ha nmucruiee anamusatopa mosiButcs okHo, **T'JIABHOE MEHIO**,

++T A EHNOE MEHI** nokasanHoe Ha puc. 9.2-1. C nomouipro

KJIABHIIT TIepeMeIICHHSI Kypcopa

B Ea b DoOEEH BplOepure onuuto «KamnOpoBkw» u

YOomaHOBEREH Haxmure «BBOJl». Ha  aucrtee

JAHaATHOOTHES aHaIM3aTopa TTOSIBUTCS OKHO,

II POTOROIMPOESHIME **KAJIMBPOBKA**, mnokazanHoe Ha
Emxorpmor puc. 9.2-2

Puc. 9.2-1. I'maBHOE MEHIO

C nmomo1pl0 KJIAaBHII MepeMelleHus Kypcopa BeiOepuTe onuuio «HyneBoil Toukmn» u
Haxxmure kinasumy «BBOJ/l». Ha naucnee ananm3atopa MOSBUTCA — OKHO
«KAJIMBPOBKA HYVYJIS», noka3zanHoe Ha puc. 9.2-3.

FrEATTHEPOEEAL* Puc. 9.2-2. Oxuo «KAJTMEPOBKAY
PHYI2EQH TOYW R
bETORS JII-IE!IZHZ!E:E;B [Tocne ycranoBku AC B cpeny ¢
CrIeIr. Ba J'.[I'Z[EII_'II:!EI‘:EI. HYJIEBBIM co/iep>KaHhEeM BOJIOpO/JIa
HaXXMUTE «BBom». Ha JTUACILIIEE

aHAJIM3aTOpA MOSBUTCSI OKHO COOOIICHMH,
MoKazaHHoe Ha puc. 9.2-4. B HuxkHen
YaCTH OKHA BBIBOJMWTCSA TEKYIIEE 3HAYEHUE M3MEPSAEMOM  BEJIMYUHBI B
IpeABapuTEIbHO BhIOpaHHOW Bamu eaunuiie msmepenus. llocie crabuamsamuum
MoKa3zaHuil HaxxmuTe kinapuiry «BBO/I».
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FATHEMEYL HYTIG Puc. 9.2-3 Okno «KAJIMBPOBKA
HYJLy

IlomecTHTe ceHCOp HA BO3AYVX
H HA:EMETEe BBO/J]

Mocrase crabMAMNSaITHM
MIORASS M HavuidiTe
'EEOT

0.07 o6%

Puc. 9.2-4 OxHO cooOeHni

BHUMAHUE ! Ecnu Bam ananmzatop paboTaer B peXHME BBICOKOTOYHBIX H3MEPEHUN
KOHIEHTpalui BOAOPOJa B MUKPOTPaMMOBOM 00JaCTH, Mbl PEKOMEHYEM TILATEIbHO IPOBOAUTH
KaJalOpOBKY HYJIEBOM TOYKH.

JI71st TOUHOM KaJMOPOBKH HYJIEBOM TOYKU aMIIEPOMETPUUECKUM CEHCOP JOKEH ObITh
MOJKJIIOYEH K aHAIM3aTopy He MeHee 12 yacoB. Ecim amMmepoMeTpuuecKuil CEHCOP
nepej MpoBeICHUEM KaJTMOPOBKH HE OTKIIIOYAJICS OT aHAJIM3aTopa W HaXOJWJICsAd Ha
BO3YyX€ WJIM B CPEJIC C HU3KUM COJICPKAaHUEM BOJOPO/Ia, TO MOKA3aHUs aHAIM3AaTOpa
JOJDKHBI CHU3WUTBHCA 10 3HaueHud 0 - 5 MKr/)IM3 MeHee yeM 3a 15 muH. Ecim
MOKa3aHUs aHAJIM3aTOpa MPEBBIIIAIOT 5 MKI/J, He0OX0auMo moaoxaate emie 20-30
MUH.,  3aT€M M0CJIe CTaOUIM3aIMY MTOKa3aHui HaxkaTh KiaBuiry «BBO/».

BHUMAHUE ! Eciu Bam HeoOX0oAuMMO NPOBOAWTH H3MEPEHHs CIIEIOBBIX KOHIICHTPAIHI
BOJOPOJA B JKHIKMX WJIH Ta3000pa3HbIX cpefax C BBICOKOH TOYHOCTBIO, PEKOMEHIYyeTCs
THIATENLHO TMPOBOIUTH KaMHOPOBKY HyJeBOW Touku. Jljis 3TOro HEOOXOAMMO YOEAWThCS B
CTaOMIBPHOCTH TIOKA3aHWH aHAJIM3aTopa B TEUEHUE, IO KpaitHed mepe, 15 muHYyT (cM. puc. 9.2-4).
Ecin nmepen xanmubOpoBkoit HyneBout Touku ACpH, Haxoawics B cpelie ¢ BBICOKUM COIEPKaHHEM
BOJOPOJIa U3MEPUTENBHYIO KaMepy clieyeT Oosee TIaTeIbHO MPOIyTh aTMOC(EPHBIM BO3TYXOM.,
a BpeMs JOCTH)KCHHS CTAOMIIBHBIX MOKA3aHWH aHAIM3aTopa yBEIWUYUThH 10 | yaca. YOenuBIIUCH
9TO TIOKA3aHUsl aHAIM3aTopa JAOCTUTIN HHU3KOH M CTAaOMILHOW BO BPEMCHU BEIMYWHBI, HAXKMHTE
kinasuiry «BBO/».

Cronp jyuTenbHasl MpoLeAypa KaMHMOPOBKH HYJIEBOW TOYKH SIBISIETCS HEOOXOIUMBIM
YCIIOBUEM ISl OCBOOOKIEHUSI MOBEPXHOCTH HM3MEPUTENHHOTO 3JIEKTPOAa OT aICOPOMPOBAHHOTO
BOAOPOJA.

Ha nmucruiee anamusaropa B TeyeHHE
3-5 cek. BBICBEUHMBAETCS COOOIIECHHE
«KannbpoBka HYJIEBON TOYKHU
YCIEHNIHO  3aBeplIeHa», a 3aTeM
AHAJIM3aToOp MNEPEXOOUT B  PEKHUM
U3MEpPEHUN u Ha JUCILIEE
O0TOOpa)kaeTcss OKHO, MOKa3aHHOE Ha
puc. 9.2-5

Hf=EE  22.0°C

204

10:07 201002

Puc. 9.2-5. OkHO pe3yJIbTaTOB U3MEPEHUN
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[1epuoAMYHOCTh MPOBEJACHUS KAJIUOPOBKM HYJIEBOW TOYKU OMPEACIISICTCS
TOYHOCTBIO W IMANIa30HOM KOHIICHTPAIIMi, B KOTOPOM MPOBOAATCSA M3MepeHus. Ecnu
HU3MEPEHUs MPOBOIATCA B JMaa3oHe BHICOKMX KoHIeHTparui (6omee 10 06. % wumu
6osee 160 MKr/i1), TO KaTMOPOBKY HYJIEBOM TOYKH MOXHO MPOBOJUTH TOJIBKO TOCIIE
3ameHbl MeMmOpanHoro konmnadka AC. Ecnu usmepeHus mpoBomarcss B 001acTu
HU3KUX KOHIIEHTpaluii Bojopoda (Hampumep meHee 16 mMkr/m uinu meHee 1 006. %),
KaJIUOPOBKY HYJICBOM TOYKM HYXHO TMPOBOAUTH TOCIE 3aMEHbl MEMOpaHHOTO
konnayka AC u He pexe | paza B 3 mecsaua. bonbiiold MHTEpBAI BPEMEHH MEKIY
KalIuOpoBKamMu  oOecreunBaeTcs yHUKAIbHOCTBIO AC HM  TEXHOJOTHEH  ero
M3TOTOBJICHUsI, OJlarofapsi KOTOPHIM BEJIMYMHA OCTATOYHOI'O TOKA CEHCOpa HMeEeT
MpeeIbHO HU3KYIO BEJIMUUHY.

9.3. IIpoueaypa aBTOMATHYECKOH KAJIMOPOBKH aHAJIU3ATOPA.

[Ipn aBTOMaTHYeCKOW KaIMOpPOBKE aHaIM3aTopa B KauyeCTBE CTaHAAPTHOTO
oOpasiia ¢ U3BECTHBIM COJIEP’)KAHMEM BOJOPOJA MCIIOJB3YEeTCsl MOBEPOYHAs ra3oBas
cmecb (III'C) w3 OamnmoHa WM YKUCTBIM BOJOPOJ, IOJIYyYaeMbIi B pPEaAKIIUH
PACTBOPEHMSI METAIITMYECKOTO IIMHKA B pa30aBIEHHON CEpPHOM WIIM COJISTHOM KUCIIOTE.

6.3.1. ABTomMaTH4ecKasi KaJNOPOBKAa aHAJIM3ATOPa MO BOAOPOA0COACPKALIUM
Irc.

IIpu kamubpoBke mo III'C ACpH, moxeT ocTaBaThbCid B HU3MEPHUTEIbHON
kamepe. Eciiu nepen aBTOKaIMOPOBKOM MPOBOAWINCH U3MEPEHHUSI B KUJKUX CPelax,
TO U3 HM3MEPUTENIbHOM KaMmepbl HEOOXOJMMO CIUTh OCTABIIYIOCS >KMIKOCTb. Jlys
sroro MK mocratoT w3 KpoHIiTeiHa, moBopaumBaioT Ha 180 °. Ilpm momorn
nodyautens pacxoaa MK mpoaysaroT atmMochepHbiM Bo3ayxoM (cMm. 1. 9.2.), mocnie
Yero U3MEpUTEIbHYIO KaMepy OIATh YCTaHABIMBAIOT B KpoHIITEHH. [lociie mpoyBKu
Ha 4yBCTBUTEJIBHOU MOBEpXHOCTH AC HE TOJKHO OCTaBaThCs Kareilb BOAbl. baion
C TOBEPOYHOM Ta30BOM CMECBIO, YEPE3 TUIAPO3aTBOP, MOACOEAUHSAIOT K BXOJHOU
TpyOKe Hu3MepuTenbHOW Kamepbl. C MOMOIIBIO BEHTWJISI TOHKOW PEryJupOBKM Ha
penykrope O6amioHna ycraHaBinuBaroT pacxof [II'C paBHbBI HECKOIBKUM Iy3bIpbKaM
[II"C B cexyHy (HabaroAeHUE BEYT MO TUIPO3AaTBOPY).

JUiss mpoBeAeHHS aBTOMATHUYECKOW KaJMOpOBKHM aHaau3aTopa HaXMUTE
kinapumy «BBoa». Ha nucninee ananuzaropa mnosiBUuTcs okHO, **I'JITABHOE
MEHIO**, noka3zanHoe Ha puc. 9.2-1. C moMonipi0 KJIaBUII NEPEMENIEHUs Kypcopa
BoiOepuTe omnmuioo «KAJIMBPOBKW» wu naxmute «BBO». Ha aucree
aHanuzatopa nosiButca okHo, **KAJIMBPOBKA**, mokazannoe na puc. 9.2-2. C
MTOMOILBIO KJIABHIII HepEeMEILECHUS Kypcopa BBIOEpUTE OMILINIO
«ABTOKAJIMBPOBKA» u Haxxmute knaBuiy «BBO/». Ha aucniee ananuzaropa
nosisutcsi okHo «KABTOKAJIMBPOBKA», nokazanHnoe Ha puc. 9.3-1.
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AETOF A TIHMEMIEE L Yo6enurech, uYro BBl  mpaBWIBHO
Mpojeialu BCE BBIINIE H3JIOXKCHHBIC

Y CTaHOBHTE CEHCOP omepanyy M HAKMHTE  KJIABUILY
B KAJTHOPOROYHYIO «BBOJI.
CMECHh

H Ha:KMHATe 'BBO T

Puc. 9.3-1 Okno coobOmennii cKABTOKAJIMBPOBKA»

Ha nucnnee ananmmzaTopa MOSIBUTCS OKHO BBOJIa JAHHBIX 0OapOMETpUUYECKOTO
JABJICHUS, IOKa3aHHOE Ha puc. 9.3.-2.

VOopaHOEMTS SHadeHMe C mnoMomlBbI0 KJIABHUII TEPEMEIICHUS

P POMET R Y SOOI Kypcopa u knasumm «BBO/l» BBegute

,]IELE TIEeHMT M Ha¥YiHme TCKYIICC 3HAYCHHC 6ap0MeTqueCKOTO
'"BED ,I{' JABJICHUSI HA 1aTy KaJTMOPOBKHU.

F60.0

Puc. 9.3-2 OxHO BBOa 0aPOMETPUYECKOTO JaBICHUS.

Ha nucrninee ananu3aTopa OTKpBIBAETCS OKHO JUIsl BBOJA 3HAYEHHSI KOHUEHTPALMU
Bogopoaa B III'C, noka3anHoe Ha puc. 9.3.-3.

C mnoMouipl0 KJIaBULI MEPEMEIICHUS
Kypcopa u kinaBumm «BBOJl» BBenute
3HAYEHUE KOHIIEHTPALlMK BOAOPOJAA B

YCTaHOBUTE BHAYCHME
KOHICHTPAIITI B

KaJ'II/I6p?BO'-IHOM TICC B 06. %.
Tas0BOM CMeCI.
5 4 0 o Puc. 9.3-3. OxHO 111 BBOJIa 3HAYCHUS
] 06.% KoHIleHTpanuu Bojgopoza B I11I'C.

Ilpumeuyanue. ABTOKaTUOPOBKY HYXHO TpoBoauTh 1o [II'C HackImeHHONW mapaM# BOJBI.
Hnsa sroro III'C mpomyckaroT yepe3 yBIKHUTENb K BBIXOAY KOTOPOTO MOJAKIIOYAIOT BXOAHYIO
TpyOKy M3MEpHUTEIbHON KaMepbl. Tak Kak KOHLEHTpAIHs BOJOPOJa B Ta30BOW CMECH 3aBUCHT OT
NABJICHUS HACBHIIICHHBIX BOJSHBIX TApPOB, AHAJIM3AaTOP BBIYUCIUT WCTUHHOE 3HAYCHHE
KoHIeHTpanuu 1o dopmyse A = X*(B-pH,0)/B. [losTomy mocie ABOWMHOTO Ha)KaTHUS KJIABUIITH
«BBom» Ha mucmiee aHanH3aTOpa OTOOpa)kaeTcsl ICTMHHOE 3HAaYeHHE KOHIICHTpAIMH BOJOpOAa B
III'C, nHaceimieHHo# mapamu BoAbl. Ecnu aBTOKanmmOpoBka mpoBoautcsi mo «cyxoi» III'C, To ¢
KJIaBUATypbl HEOOXOMMO BBECTH PAaCUETHOE 3HAUYEHHE KOHILIEHTPAIMKM BOJOPOJa BHIYMCIEHHOE IO
dbopmyre A = X*B/(B-pH,0),
rae: A — pacueTHOe 3Hau€HUE KOHIIEHTPAIMU BOAOPO/a, BBOJUMOE C KIIaBUATYPHI,
X — npouentHoe conepxkanue H, B I1I'C (macnopt Ha I1I'C);
B — GapomeTrpuyeckoe 1aBIeHHEe, MM. PT. CT.
pH>O — naBneHue HACHIIEHHBIX BOASIHBIX MTAPOB MPH TEMIIEpAType U3MEPEHUS.
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Ilocne BBoma 3HaueHHMs KOHUEHTpauuu H, Ha pauciiell ananu3aropa
BBIBOJIUTCSI OKHO COOOILIEHUH, aHAaJOTUYHOE MOKa3aHHOMY Ha puc. 9.2-4. B HumxHel
4acTHM OKHA BBIBOJMUTCA TEKyllee 3HAYCHHE U3MeEpsAeMOM KoHIeHTpauuu Ho,
paccuuTaHHOE IO IPOIUION KaltnOpoBOouHOM xapakrtepuctuke. [locie crabunuzanuu
noka3zanui Haxmute knasuiny «BBOl». Ha nucmiee ananuzaropa B TeueHue 3-5 ¢
BBICBETUTCSL COOOLIeHUE «ABTOKaIMOpOBKa YyclemHo 3aBepuieHa». [Ipu sTom
aHAJIM3aTOpP PACCUYMTAET HOBYIO KAJTMOPOBOYHYIO XapaKTEPUCTUKY M Tepeiier B
pexuM n3Mepenuii. Ha nucruiee anHanm3aropa nosiBUTCS OKHO, aHAJIOTHYHOE puUc. 9.2-
5.

HNurennekryanpuble  anroputMbl  ABII-02 no3Bonsiror Bam  mpoBoauTh
aBTOKaJMOpPOBKY B JI000 BBHIOpAaHHOW €MHHULIE M3MEPEHUs, a MPU HU3MEPEHUIX
NepeXoAUTh B APyrue eauHulbl usmepenus. [Ipum sTom He TpeOyeTcs MpOBOAUTH
ABTOKaJMOpPOBKY CHOBAa. AHAJIM3aTOp CaMOCTOATEIBHO OMPENEIUT HEOOXOAMMOCTbH
BHECEHHUS TE€X WM HWHBIX TEPMOKOMIICHCALIMM, BBIMOJIHUT BCE HEOOXOIUMBIE
IIEPECYETHI, CBA3AHHBIE C U3MEHEHHEM KaK MU3MEPSEMOU BEIUYMHBI, TAK U €IHHULBI
U3MEPEHUSL.

[lepnoiMyHOCTh MPOBENEHUS ABTOKAIMOPOBKU OMPENEISAETCS TOYHOCTBIO, C
Kotopoi Bwl xotutre mnpoBoauTe wu3zMepeHus. I[lpm 3ToM BBl Takke HOJKHBI
YUYUTBIBATh, YTO YyBCTBUTEIBLHOCTh AC MOXKET U3MEHATHCS BO BpeMEHM. bnaromaps
BbIOOPY ONTUMAJbHBIX YCIOBHA pa0OThl M BHYTpeHHHX mapameTrpoB AC oOHH
00€eCreynBalOT CTAa0MWIBHOCTh TIOKa3aHUM NPU IMOCTOSIHHOM OapOMETpHUYECKOM
JABJICHUHU, TEMIIEPATYPE U KOHUECHTPAMUA BOAOPOaA HE Xyxe 3-5 % B TeueHue 3-X
Henens. Ecnmu Bac ynoBneTBOpsieT 3Ta TOYHOCTh, BBl MOXkeTe IPOBOAUTH aBTO
KanuOpoBKy He pexe 1 pasza B 20 nneil. Eciam u3MepeHust mpoBoasaTcs B 00iacTu
MaJblX KOHILIEHTPAaUUWd BOJOPOJA, 3TOT MHTEPBAI MOXET ObITh yBeauyeH 10 1 —1.5
MECSILIEB.

9.3.2. ABTOMaTH4YecKas KaJHOPOBKA 110 YHCTOMY BOJOPOAY.

Jomyckaercst KanuOpoBKa 1O 4YHMCTOMY Boaopoay. Jljis 3TOro BO3bMHUTE
npoOUpKy M 3akpenure ee B mraruBe. [[poOupka 3amoyiHsIeTCsl aKKyMYJISITOPHOM
cepHoil kuciotoil. B Hee Opocarorcsi Tpu H3MeENIbUCHHBIC TpaHyibl nuHKa (800 —
1000 mr). ITocne 3Toro mpoOupky HEOOXOAUMO MOJICOSTUHUTD YEPe3 MEPEXOTHUK, K
BXOJIHOM TpyOKEe H3MEPUTENbHOM Kamepbl (IMpoOMpKa M NEPEeXOAHUK BXOIAT B
KOMIUJIEKT TOCTaBKHM). BpIXoAHYIO TpyOKy pEeKOMEHAyeTCs MOAKIOYUTh K
TUIPO3aTBOPY WJIM MOTPY3UTh B CTakaH ¢ BoAou. IIpu 3ToM Oonblas 4acTh UHKA
JOJDKHA pacTBOpPUThbCS B cepHOM kucinore. Ilocne crabunuzanuu mNOKa3aHWMA
MPOBEUTE aBTOKATMOPOBKY COTJIacHo 1. 9.3.

[Tpumeuanue. [Ipu npoBeneHNN aBTOKATMOPOBKH MO YHCTOMY BOJOPOJY B OKHE I BBOJAA
3HAYECHMs] KOHIEHTpaluu Bojopoaa (cMm. puc. 9.3-3 HEoOX0JMMO YCTAaHOBUTH 3HAUYCHHE
koHeHTpanuu paBHoe 100 00. %. Tak kak KOHIIEHTpAmus BOAOPOJa B KaTMOPOBOYHOM Trase
3aBHCHUT OT JIaBJICHHUS HACBIIEHHBIX BOJSHBIX MApoOB, aHATU3aTOP BBIYHCIUT MCTUHHOE 3HAUCHHE
KoHIeHTpanuu mo ¢opmyine A = X*(B-pH20)/B. TlosToMy mocie JBOWHOTO HaKaThs KIABUIIH
«BBom» Ha muUCIUIee aHAIM3aTOpa OTOOpPaXKAaeTCsl UCTHHHOE 3HAYEHUE KOHIICHTPAIIMU BOAOPOJA C
Y4ETOM JIaBJICHUS HACBIIICHHBIX BOJSHBIX TApOB.
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9.4. Ilpouenypa cnenuajibHOM KAJUOPOBKH aHAJIU3ATOPA.

[Tpu cneruanbHOM KaTMOPOBKE aHAIM3aTOpaA B KadecTBE 00pasiia ¢ M3BECTHBIM
COJIEp’)KaHMEM BOJIOPOJIA HCIOJIB3YIOT BOJIOPOJIOCOAEPKAILYIO Ta30BYH0 CMEChH,
MOJIy4Ya€MyI0 C TMOMOIIBI) YCTAHOBKHU [IJIs MPUTOTOBJIEHUS MOBEPOUYHBIX Ta30BBIX
cMeceit (cM. puc. 9.4).

AC pocTaloT U3 HW3MEPUTENHHON KaMmepbl U C TMOMOIIBI0 (UIBTPOBATLHON
OymMaru wWiIM MapJeBOr0 TaMIOHA YyHAANsAIOT OCTaBIIMECS Kalld BOJbBI  C
yyBcTBUTENbHOU moBepxHOocTH AC. Kamubposky ananuzaropa mpooast no [1I'C,
MoJly4yaeMoOl B pe3yjbTaTe CMEIIMBaHUS (UKCUPOBAHHOIO OOBEMa BO3AyXa C
3aJlaHHBIM KOJIMYECTBOM Ta3000pa3HOr0 BOJOPOJA, BBIIACISIEMOTO B XHUMHYECKOM
peakiiy PaCTBOPEHHS METAITTMYECKOTO IIUHKA B pa30aBI€HHON CEpHON KUCIIOTE

/n +HQSO4 = ZHSO4 + H2 (2)

s mosyuenust noBepouHoit razosoit cMecu (I11'C) ¢ cogepkanuem Boaopojia
ot 3.5 10 7 00. % NpUroTOBHTE HAaBECKY METAIMYECKOro MuHKa Maccoi ot 100 mo
200 mr. [ns Gonee OBICTPOTO MPOTEKAHUSI PEAKIIUA PEKOMEHYETCS HaBECKY ITMHKA
U3MENbYUTh. B3BenmBanrue Npon3BOIUTh Ha aHATMTUYECKUX BECax C IEHOM JeJIeHUs
HE MeHee 1 Mr.

CrnenuanbHyto KaauOpoBky aHanmmuzaTopa mo [II'C mpoBomsT clieayronmm
oOpazoM. CobuparoT ycraHoBky ajisi npuroroBieHus: [II'C B cooTBeTcTBUU C pHC.
9.4. Cocyn 3 ycraHaBIMBAaIOT B HEMOCPEACTBEHHOW OJIM30CTH OT aHalu3aropa.
AMIIEpOMETPUUYECKHUI CEHCOp 5 YCTaHABIMBAIOT B COCYA 3, TEPMETUYHO (DUKCUPYS
€ro C IMOMOINbI0 Talku 4 M PE3WHOBOTO KOJblA. ['MIPO3aTBOP 3aKPHIBAIOT C
MOMOIIBIO MPOOKU 2, IPeIBApUTEIHLHO 3aIMOJIHUB €ro BoJoi. PeakTop 7 3amonHsiOT
aKKyMYJISITODHOM CEpHOM KHUCIOTOW. M3MenbueHHYyI0 M B3BELIEHHYIO HABECKY
METaJNIMYECKOro IIMHKa OpOCaroT B peakTop 7 U OBICTPO COEUHSAIOT €ro CO BXOHOM
Tpyokort 6 emkoctu 3. Ilocne 3aBepiieHus peakiuu (TpeKpalieHue IMpolecca
oOpa3oBaHus my3bIpbkoB H, B peakTope 7) BEeHTWIb 2 OTKPBHIBAIOT M CTPABIMBAIOT
M30BITOK JaBJICHH B cocye 3 yepes rumapo3aTBop10.
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AnanusaTop sogopoaa ABI.
BeHTune.

Cocyg ananpurotoBnedna MNrc.
Maiika.

AMNepoMeTPNYECKUI CeHCOop.
BxogHasa Tpybka.

PeakTtop.

50% akkymynaTopHas KMcnoTa.
. Trc.

10. TmapozaTteOp.

coNODO R LN =

Puc. 9.4. Cxema ycTaHOBKW gnga kanudposku no MNIrc.

A\

NN

CIIEIT. KAJTHBPOBRKA

Beeaure mMaccy
HABECKH IHHKA.

250.0 mrp.

Puc. 9.4-1 OxHO MHCTpYKIHH
«CITETIL. KAJIMBPOBKA»

s MIPOBEICHHUS crienuaIbHOM
KaIMOpOBKM  aHaJM3aToOpa  MCHOJB3Ys
KaMOpaTop HaXMHUTE KiaBuily «BBom.
Ha nucnnee ananuzatopa mOsSIBUTCS OKHO,
**[JIABHOE MEHIO**, moka3zanHoe Ha
puc. 9.2-1. C nomMoHpl  KIABHUII
NEPEMEIIECHHS] Kypcopa BBIOEPUTE OO
«KanubpoBka» n Haxxmure «BBom» (cMm.
puc. 9.2.2). 3arem BbIOEpUTE OIIIHIO
«Cpnen.  KaJiuOpoBKa» U HaXMUTE
«BBO/l». Ha nucnee anamuzatopa

nosiButcs okHO **CIIELL. KAJIMBPOBKA**, moka3zanHoe Ha puc. 9.4-1.
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C moMomipr0 KJIaBUII IEPEMEIICHUS Kypcopa BBEJMTE MACCy HABECKH LMHKA U
Haxxmute kinasuiny «BBOJl». Ha aucrnee ananuzaTopa MmosiBUTCS OKHO COOOIIICHUH,
aHajioruyHoe puc. 9.2-4. B HikHeW 4acTH 3TOro OKHa OyJEeT BBIBOJIUTHCS 3HAUYCHUE
U3MepsieMol BennuuHbl. [locne 3aBepieHns peakliui paCTBOPEHHUS [IUHKA OTKPYTHUTE
BEHTWIb 2 (cM. puc. 9.4) u «cobpocwrTe» n3zdbpiTouHoe Aasienue [II'C B ycTpoiicTBe
st kanuopoBke YK-01. Jloxautech koraa my3sipbku [II'C mpekpatatr BBIXOAUTH
yepe3 ruapo3atBop. [locne crabunmzanuu nmokasaHuii Haxmute kiapuiry «BBOJDy.
Ha nwucrniee awnanuszatropa B TedeHHe 3-5 CEK. BBICBETUTCA COOOIICHUE
«KAJIMBPOBKA VYCIIEIIHO 3ABEPIIEHA». B TedyeHue 53TOro BpeMeHU
aHAIU3aTOp TMPOM3BENET pacyeT KOHIEeHTpanuu Boaopona B III'C, wusmenur
napameTpbl KaluOpOBKH U MEpenseT B pexxuM u3mepenus. Ha nucrnnee ananuzaropa
OTKPOETCSI OKHO, aHAJIOTUYHOE OKHY, ITOKa3aHHOMY Ha puc. 9.2-5.

HNHTennektyanbHble anropuTMel, peanuzoBanHblie B ABII-02 nmo3ossitor Bam
MPOBOJIUTH CIELUATIBHYIO KaMOPOBKY B JIFOOOH BBIOpAHHOM €AMHUIIE U3MEPEHUS, a
3aTeM MpU HU3MEPEHMSIX MEePEXOJUTh B JIOOYI0 APYryro eAuHUIy udmepeHus. llpu
3TOM HE TpeOyeTcs euie pa3 MNpoBOJAUTH KATUOPOBKY. AHAIU3ATOP CaMOCTOSATEIBHO
ONPEEIUT HEOOXOIUMOCTh BHECEHHMSI TEX MJIM MHBIX TEPMOKOMIIEHCALIUMA, BHITOJIHUT
BCE HEOOXOAMMBIE TIEPEeCUYEThl, CBS3aHHbIE C M3MEHEHHUEM Kak H3MEpPSIeMOi
BEJINYMHBI, TaK U €IUHUIIBI U3MEPEHHUSI.

[leppoIMyHOCTh TPOBENECHUS KAJIUOPOBKH OIPEAENSIETCS] TOYHOCTBIO, C
KoTopor Brl xorure mnpoBomuTh usMepeHus. I[Ipm stom Bel Takke DOJKHBI
YUYUTBIBATh, YTO YyBCTBUTEIBLHOCTE AC MOXKET U3MEHATHCS BO BpeMeHM. bnaromaps
BBIOOPY ONTHMMAJbHBIX YCIOBUH pPAaOOTHl M BHYTpeHHHX mapameTpoB AC oHu
00ecreurnBaOT CTaOWIBHOCTh IMOKAa3aHUW TMPU MOCTOSHHOM OapoOMETPUUIECKOM
JABIICHUM W KOHIIEHTpAllMu BojJOpoaa He Xyxke 3 -5 % B TeueHuwe 3-X HEJIETb.
ITosromy, eciim Bac ymoBierBopsieT 3Ta MOTPEIIHOCTh W3MEPEHHM, BBl Moxere
MPOBOJIUTH KAIMOPOBKY HE pexe 1 paza B 20 mueit. Ecim m3mepeHust mpoBOIsITCS B
00JaCTM MHKPO I'PaMMOBBIX KOHILIEHTpAlMi BOAOPOJA 3TOT MHTEPBAI MOXKET OBITh
yBenuueH 10 1 — 1.5 mecsiies.

10. MTOPAIOK PABOTBI.

Bxmtounte ananuzatrop ¢ nomomibio kimaBumu 3 (cm puc. 4.1). Ilocrne
3aBEpIICHUSI MPOLEcCa CAMOJAMArHOCTHKM AaHAIM3AaTOP NEPEXOJUT B  PEXKUM
u3Mepenuid. [IponsBenure HaACTPOIKYy M KanMOPOBKY aHAJIM3aTOpa COMIACHO ILIIL. §, 9
HACTOSIIIIETO PYKOBOACTBA. AHAIIU3aTOP TOTOB K padoTe.

Bam aHanu3zatop SBISE€TCS yHUBEPCAIBHBIM CPEACTBOM HM3MEpPEHHS, C
MOMOIIBI0O KOTOpOro Bbl Mokere pemats pazHOOOpa3Hble 33a/layd aHAIUTUYECKOIO
KOHTPOJISI BOJIOPOJIa B pa3HbIX 00JIaCTSIX HAPOJHOrO x03sicTBa. BriOpanubiii Bamu
BAPUAHT MCIOJHEHUE AHAJINA3aTOpa B HAWIYYIIEW CTENEHH COOTBETCTBYET
KOHKPETHOMY Ha3HAY€HHUIO0 U 00JIACTH €ro NPUMEHEHHMs], ONMMCAHHBIM B I.1I. 2, 3. Jlyid
pelmeHuss APYrux MPUKIAIHBIX 3a7ad Bbl MoXeTe AOMONMHUTENIbHO MPUOOPECTH
COOTBETCTBYIOIIME aMIIEPOMETPUUECKHE CEHCOPhl U HEOOXOAUMBIE AKCECCYaphl.
Kaxnplii W3 CEHCOpOB, YKa3aHHBIX B II. 3, aBTOMAaTHYECKH CTBIKYETCS C
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u3mepurenbHbiM  ycTpoiicTBOM  ABII-02 1o uyBcTBUTENBHOCTH. B ciyuae
npuoOpereHuss Bamu HoBoro cencopa Bam HeoOxomumo OyaeT mHpoBECTH
KaJIMOPOBKY BCTPOCHHOI'O B CEHCOP JaTYMKa TeMIlepaTypbl. MeToauka KaauOpOBKU
JaTYMKa TEMIIEpaTyphbl HAXOAUTCS B CIy>keOHOM MeHIo aHanuzaropa. [ludp nocryna
K 9TOM oniuu MeHI0 Bam Oynet coob1ieH npu HeoOXO0AMMOCTH.

B Tex cmydasix, korga BelOpaHHbI Bamu BapuaHT MCIOJHEHMS aHAIM3aTOPA,
KOHCTPYKTHUBHOE PEIICHHE CEHCOpa U BXOISALIMX B KOMIUIEKT MOCTABKH aKCECCYyapoB
MO3BOJIAIOT NPUMEHHUTHh AHAIM3ATOP Ui DPEIICHUS HOBOM NPUKIATHOM 3a1ayw,
HEO0OXOIMMOCTh TPHUOOPETEHHs] HOBOTO CceHcopa oTnagaer. B stom ciiyyae Bam
HEO0OXOIMMO TPAaBUJIBHO HACTPOUTHh AHAJIU3ATOP Ha PEIICHHWE HOBOW MPUKIIATHOU
3a/1a4H.

B 3TOM paznene npuBOISATCA CBEACHHSI O MOPSAKE pabOThl C aHAIM3ATOPOM
IIPU PELICHUM KOHKPETHBIX 33/1a4 aHAJIUTUYECKOTO KOHTPOJIS BOJAOPOJA, a TAKKE
JAKOTCS] PEKOMEHIAlMY 10 MPUKIAJAHBIM IpUMEHEHNAM aHanu3aropa ABII-02.

10.1. Onpenenenune pH,, cH, B 12a00paTOpHBIX YCJI0BUSIX.

Jlnst  ompenenenus pH, m cH, B kmmkumx ra3000pa3HBIX cpemaax B
1a00paTOPHBIX YCIOBHIX MOXHO HCoab30BaTh ABII-02J1 B kommiekte ¢ ACpH2-01
u u3mepurenbHo kameponn UK. [l nposeaenust usmepenui pH, u cH, npu mansix
o0beMax WIH TPU MaIbIX CKOPOCTSAX TIOTOKA Ta30B W KHUAKOCTEH HCIOIB3YIOT
U3MEPUTENbHYI0 Kamepy mia mukpoaHanuza MKMA. Ilepen ycranoskoit ACpH,-01
B IKMA y0enuTech B HaTUYHK PE3UHOBOTO Koummayka 4 (cM. puc. 4.4) Ha TOPIEBOM
noBepxHocTu ceHcopa. YcranoBute AC B UK u 3adukcupyiite ero ¢ moMoIIb0
raiiku 3. AHamusupyemyto xuakocte B UKMA noparoT yepe3 BXogHOW mTyuep S.
[Ipu anamuze xuakocrer MKMA ycTaHaBIMBalOT TOPU3OHTAIBHO TakK, YTOOBI
BBIXOJTHOM mITy1Iep 6 ObLT pacmonoxeH BBepXy. B atom ciyuae UK 3amomnsiercs 6e3
My3bIPbKOB BO3Ayxa. [lpum aHanmm3e Ta30B BBIXOJHYIO TPYOKY COEAMHSIIOT C
TUIPO3aTBOPOM 4YTOOBI M30€kaTh BO3MOXKHOTO momnanganus Bo3ayxa B UK uepes
BBIXOJHOU mITyep. Ui nogaun aHanu3nupyeMon npoObl JOMYCKaeTCsl UCIOIb30BaTh
MEePUCTATBTUYECKUN HACOC WJIM MHUHHKOMIIPECCOP, KOTOPBHIE MOKHO YCTaHOBUTH B
BBIXOJHOW Maructpanu. CieayeT NOMHUTb, YTO PAcXo]l ra3a WU >KUAKOCTU Yepe3
NKMA nomxeHn cocraBisath He 6osee 20 mia/mMuH. B mporuBHOM ciyuee B UK Oyner
CO3/aBaThCs JAaBJICHUE 3aMETHO oTiuyaromieecss or armochepnoro. KamuOpoBky
ACpH; moxno npoBoauth no I1I'C unm yrctomy Bopopoay (cM. 1. 9) He AocTaBas
AC uz UKMA.

10.2. Onpeaesienne BOAOpoOaa B ra3ax.
Hns pemienust 3tor 3aaaun ucnonb3yioT ABII-02I" u u3MepuTenbHYIO Kamepy
UKIIT".

JUist KOHTpOJISL cofiepKaHus BOJOPOAA B BO3AYyXE€ MPOU3BOJIHBIX NMOMEUIEHUHN
ACpH; ycranasnusator B UKIII', npenBapuTenbHO OTKPYTUB C HEE BXOJAHOW IUITYLIEP
(cm. puc. 3.10).

Ecnu aHanu3upyemplii ra3 HaxoJIWUTCA MO/ TOBBIIIEHHBIM JaBJICHUEM
(otHOCUTENBHO aTMocdepHoro), To ero npomnyckatT uepe3 UKIIT, npensaputenbHo
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ycTaHoBUB pacxon 1-10 y/yac ¢ TOMOIIBI0O BEHTWJIST TOHKOM pEryJMpOBKH Ha
BXoaHOM Mmaructpanu. [Ipu manbix pacxonax Bbeixojanyro Tpyoky UKIID cremyer
COEIMHUTH C TUAPO3aTBOPOM.

Jns obecrieueHus U3MEPEHUM BOJOPOJia B Pa3psKEHHBIX Ta30BBIX CMECAX
aHAJM3aTOP MOXET OBITh YKOMIUIEKTOBAH YCTPOMCTBOM MOATOTOBKH Tra30BOM MPOOKI
VIII'TI-01. C nomomp0 3TOro yCTPOMCTBA OCYUIECTBIISIETCS BCAChbIBAHUE W
OXJIQXKJEHUE aHaJIM3UPYEMOTO rasa c MOCJIE Y FOIIUM OT/ICJICHUEM
CKOHJICHCUPOBAHHOW BJIard M HarHeTaHueM B u3MeputTenabHylo Kamepy ACpH,.
[TpunnunuansHas cxema YIII'TI-01 noka3ana Ha puc. 10.2.

CWCTEME NOATOTOBKK NpobbI

200
280

K npuopy

160

. Ta@0- WK 0CTHONR BRok,

. 3MeeRME

. dnaHey,

Tryba

EMKOCTE INA copa BNard

R

Puc. 10.2 IIpunnunuansuas cxema YIII'TI-01.

10.3 AHAIUTHYECKUI1 KOHTPOJIb KOHIIEHTPAIUN BOJOPO/Aa B NMOTOKE KUIKOCTEH,
HampuMep B XUMHUKO-TEXHOJOTHYECKUX Ipolleccax MOATOTOBKM Boabl Ha TOII,
I'POC, ADC.

PacTBOpeHHBII B BOJIe BOJOPOI BCICICTBHE €TI0 YHUKAIBHOW MPUPOJIBI MOXKET
pacTBOPATHCS B METa/UlaX Co37aBas BBICOKOE JAaBICHHUE B WX KPUCTALIUYCCKOM
pelIeTKe, TPHUBOMASAINCE K HMX pa3pylIeHHIO (BOJOPOJHOE pacxpylmuuBaHue). B
aTOMHOW DHEPreTHKE AaHAJIWTHYECKHH KOHTPOJb PACTBOPEHHOTO BOAOPOJA
HEoOXOoIUM Kak Juisi oOecnedeHus Oe3omacHod pabotet ADC, Tak u JyIs
MPEIOTBPAICHUS  pa3pylieHuss (BCJICACTBHE BOJOPOTHOTO  PAaCXPYITUYUBAHHMS)
TEIJIOTEXHUYECKOT0 000pYI0BaHUS U TPYOOIIPOBOJIOB.
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JUIsl aHAIMTHYECKOrOo KOHTPOJII PAacTBOPEHHOIO BOAOPOJA B HAMIydIlIeH
CTEIEHU MNOAXOMUT HcnoiaHeHue aHanmsaropa ABII-02T. Anamu3atopsl AOJKHBI
YCTaHABJIMBATHCS IO MECTY MM Ha muTe. [l 3Toro HeoOX0AMMO Ha JIMHUMU BXOJa
aHaNMM3MpyeMod TpoObl  YCTAHOBUTH  DPETYJNSITOpP  JaBlieHus  (Ipoccenb) u
XOJIOMUIBbHUK. Perynarop naBieHust 10KeH 00ecreurnBaTh peryjIupoBaHue pacxoaa
aHanu3upyemou npoosl yepe3 usmepurenbuyto kamepy (MKIDK) B auanazone ot 2
1o 50 n/gac. XonOOuIbHUK JOJDKEH OOecrneuuBaTh OXJIaXKJICHHUE aHAIUM3HPYEMOM
po6sl 10 TemmepaTypbl 0 — 50 °C. C 1enap0 yMEHbIIEHHs BpEMEHH TPAHCIIOPTHOI'O
3anas3apiBaHus M 3(PPexToB “mojcoca BO3AyXa®B PEKOMEHAYETCS aHalu3aTop
yCTaHaBIMBaTh B HEMOCPEICTBEHHOM OnM30cTH OT MpoOOOTOOpHOW TOukH. s
MO/IBOJIa aHANM3UpyeMoM mMpoObl K wu3MeputrenabHo kKamepe AC gomyckaercs
UCIIOJIb30BaTh TPYOKH M3 HepxkaBerolled crainu u/uiu rudkyro Tpyoky u3 IIBX c
BHYTPEHHUM JHAMETPOM HE MeHee 4 MM M TOJNIIMHONW CTEHKM HEe MeHee | mwm.
Ucnonb3zoBanne TpyOOK M3 CHIMKOHOBOM pe3uHbl He pomyckaerca. Cius
aHANM3UpyeMOM MpoObl JOKEH ObITh CcBOOOAHBIM. [lii 3TOro jpomyckaercs
UCIIOJIb30BaTh TPYOKHM C BHYTpEHHMM JuamerpoM He MeHee 4 wmwm. Ilepen
U3MEPUTETFHON KaMepoil pPEeKOMEHAYEeM YCTaHOBUTh (DHIBTP TOHKOH OYMCTKH,
KOTOpBIM Bel MOXkeTe 3aka3aTh JONOJIHUTEIBHO.

Jis obecnieyeHus] BBICOKOTOYHBIX M3MEPEHUI KOHILIEHTpalUUid BOJIOpOAa B
MUKpPOTPaMMOBOM 00JIaCTH, Mbl PEKOMEHAYEM TINATEIbHO MPOBOAMTH KaTUOPOBKY
HYJIEBOUM TOUKH (cM. 11.9.).

IIpu noaxmouenun wusMmeputenbHoi kamepol (MKIDK) xk mpo6oorbGopHoit
TOYKE MCMOJB3YHUTE CTAaHAAPTHBIE MEPEXOJHUKH, KOTOpble Bbl MOkeTe 3akazarh Mpu
nokynke ananmsaropa. IIpu ycranoske ACpH,-03 wiim ACpH,-04 B nuzmepurennbHyro
KaMmepy yOeauTech B HaJMYUKM T'€PMETU3UPYIOLIEr0 PE3UHOBOIO KoJjiblia ( CM. puC.
3.9, 3.10). Jns obecnedyeHus: HE3aBUCUMOCTH TMOKa3aHUM OT CKOPOCTH MOTOKa
yCTaHOBHUTE B TpyOKke mpoOooTOOpHUKA pacxoid BoJbI paBHbIM 2-50 si/gac. TpyOky,
COCJIMHEHHYIO C BBIXOJHBIM IITYIEPOM H3MEPUTENBHOW KaMephbl MOJIOKHUTE B
CJIMBHOM JIOTOK.

10.4. AHaIMTHYECKMA KOHTPOJIb BOAOPO/AA B *KUAKOCTSX Ha riryOuHe.

JIns pelieHus 3TOW 3a1auv B HAWJIYUIIEH CTENEHU NOAXOIUT MCIIOJHEHUE
ananuzatopa ABII-02I1, B KOMIUIEKT KOTOPOIO BXOJMT CEHCOP MOTPYXHOIO THUMA
ACpH,-05. ITOT ceHcop yCTaHaBIMBAETCS B TEPMETUUYHBIN KOPIYC U3 HEPKABEIOIIEH
CTaJIM ¥ UMEET HAJCKHYIO 3a/IeTIKy Kabens (cMm. .13, 4).

Jlist obecrieueHrs COXpaHHOCTH CEHCOpa MPHU €ro IKCIUTyaTallid B 00bEKTaX C
WHTEHCHBHBIM MEPEMENTMBAHNEM PEKOMEH]IyeM CEHCOp U €ro Kaleib 3aKpenuTh Ha
mranre. s ymoOctBa MoHTaxka U dkcruryaranmu  ABIT-02IT Ber  moxere
npuoOpecTH crenuaibuyo apmatypy. [lpunnunuansias cxema yctanoBku ACpH,-
05 ¢ momombl0 Takoil apmarypbl npuBeaeHa Ha puc. 10.4. C momoiibio 3TOM
apmatypsl ACpH, MOXeT ycTaHaBIMBAaTbCS B METAHTEHKHU, LIUCTEPHBI U E€MKOCTH
(HampuMep B EMKOCTH C paIMOAKTUBHBIMHU OTXOJaMHu ).
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1. AHanwkzatop.
2. CeHcop.

3. CHOTEMa Norpys eHWA.

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

10.5. AHaJuTHYeCKHHl KOHTPOJb BOAOPOAAa B cOCyAaxX M TpPyOdOmpoBoaax
padoTaImnX Mo 1aBJIEeHHUEM.
Jing pewmieHns 3TOM 3aJaud B HAWIYYIIEW CTENEHH MOAXOJIUT WCIOJIHEHUE
ananuzatopa ABII-02A, B kommekt kotoporo BxoauT ceHcop ACpH,-06,
CHAOKEHHBI KOMIIEHCATOPOM BHEIIHEro JaBJICHUS. DTOT THUIl CEHCOPOB MOXKET
yCTaHABJIMBAThCA B TPYOONpOBOAL W OailmacHble JHHUM Yepe3 CTaHAapTHHIC
¢dnanmel.  Cencopsl  ACpH, BbImyckaioTcsi B HECKOJIBKUX — HCIIOJTHEHHSIX
OTIUYAIONTUXCSI TaOAPUTHBIMU U TPUCOAUHUTENBHBIMUA pa3zmMepamu (cMm. puc. 3.8).
Cencopsl ACpH, BBIIEPKHMBAIOT CTEPUIM3ALMIO OCTPhIM mapoMm mpu 143 °C, yro
MO3BOJISIET WX MCIOJIb30BaTh B (pepMeHTEpax M OMOpeaKkTopax Kak OTEYECTBEHHOTO,
Tak MW 3apyOexxkHoro mpousBojcTB. llepen crepunmsanueit  depmentepa, c
yctaHoBiieHHbIM B HeM ACpH,-06, HeoOX0IMMO OTCOEAMHUTH Kabellb OT CEHCOopa, U
Ha €ro pa3beM HAKPYTUTh 3alUTHYIO 3araymky. [Ipu sTom HeoOxoauMo yoenuThes B
HAJIMYKUU U LEJIOCTHOCTU IEPMETUZUPYIOLIEH IPOKIIAIKHU B 3alIMTHOM 3ariywke. [Ipu
CTEpUJIU3AIINK CEHCOpa B OMOpEaKkTOpe OeBaTh 3alIUTHYIO 3ariIyIlKy HE TpeOyeTcs.
Anammzatopsl ABIT-02A B kommuiekte ¢ ACpH,—06 MOryT HailTH npUMEHEHNE
IpU AHAJUTUYECKOM KOHTPOJE PACTBOPEHHOTO BOAOpoda B 1-OoM KOHType
OXJIQXEHUS SIIEPHBIX PEAKTOPOB.
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11. Texunuyeckoe 00CTy:KMBAHUE AHAJIM3ATOPA.
Ecnmu Bam ananmzatop HyXZIaeTcs B TEXHHYECKOM OOCITYKHMBAaHWUU, PEMOHTE

WU TIEPHOINYECKON TOBEPKE, CBSHKUTECh C CEPBHCHBIM LIEHTPOM (GUPMBI « Albda
BACCEHC»

CepBuchbiii ieHTp « @upma « Anbpa BACCEHC)y BoinonHsEeT BeCh
KOMILJIEKC PaboT M0 TEXHUYECKOMY OOCITYKUBAHUIO aHAIM3ATOPOB UX MEPBUYHOMN U
nepuoanueckoi mosepke B opranax [OCCTAHJIAPTa PO.

11.1 DnexTpoHHBIN OJIOK aHATN3aTOpa KpailHEe PEIKO HYKIACTCS B

00CITy’KUBaHUH U
peMoHTe Onaromapsi BBICOKOMY KauyeCTBY IIPOM3BOJICTBA aHAJIN3aTOPOB,
WCIIOJIb30BAaHUIO HAJICKHBIX KOMILUIEKTYIOUIUX, MPOYHOCTH, T€PMETUYHOCTU U
BBICOKOW CTENEHU MNPOMBIIUIEHHON 3amuThl Koprmyca aHanuzatopa (IP-65).
Kaxnplii aHanm3aTop B KOMIUIEKTE C JATYMKOM MOJIBEPraeTcsl UCIBITAHUSAM Ha
HaJIeKHOCTh B TeueHue 1 mecsmna. Ilepen ormpaskoit [loTpedutento Kaxbii
aHAJIM3aTOp MPOXOJUT MPEANPOJANKHYIO TOATOTOBKY M TECTUPOBAHHE
paboTOCIIOCOOHOCTH €ro OCHOBHBIX OJokOB. B mepuoamueckoit 3amene
HYKJIa€TCsl TOJIbKO OaTapeika, yCTAaHOBJICHHAS] B HUKHEM OTCEKE aHAIN3aTopa.
3ameHa OaTapeiiku OCYIIECTBIAECTCS TPU TEXHUYECKOM OOCITyKHMBAaHUU
aHanM3aTopa Mepel MPEeACTAaBICHUEM €ro JUisl €KEroJHOM MepUOIUYECKOM
noBepku B opransl [OCCTAHIAPTa P®.

10.1. AmmepoMeTpuyecKue CEHCOphl Ojarojgapsi OpPUTHHAIBHBIM TEXHUYECKUM
PEIICHUSIM, UCIOJIb30BAaHUIO OJArOpOJIHBIX METAJIOB U BBICOKOMY KayeCTBY
IPOM3BOJICTBA HMMEIOT HEOTPaHUYEHHbIH CpOK chaykObl. B To 3xe Bpems
CEHCOPBI HYXXJIAIOTCA B TPOBEJACHUU MEXPETIAMEHTHOTO OOCITYy>KUBaHUS,
BeIMoNTHsieMoro [lorpedutenem B mporiecce skcruryaranuu. K atum padoram
OTHOCSITCS 3aMeHa MEMOpaHHOrO KOJMayka W TeJIMeBOro  pacTBopa
anektponuta (cMm. 1.m. 3, 4). IlepuoAMYHOCTH 3aMEHBI JJICKTPOJIUTA U
MeMOpaHHOI'0 KOJayKa 3aBUCUT OT YCJIOBHM JKCIUTyaTallMM aHajdu3atopa U
JI0JKHA MPOBOJUTHCS HE peke 1 pa3a B roj, a Takxke B CIASAYIONIUX CIIydasx:

e Hapymiena nenoctHocTh MeMOpaHbl. BHEIMIHUM MOPU3HAKOM HTOTO CIyKaT
BUJIMMbBIC KaleJbKU 3JEKTPOJINTA HAa TOPIIOBOM MOBEPXHOCTH CEHCOPA, a TaKkKe
3HAYUTEIbHOE YMEHBIIICHUE YPOBHS JIEKTPOJIUTA B KOPIIYCE CEHCOPA;

e MeMOpaHa BBITSIHYJIaCh U HE JIOCTATOYHO CHJIBHO HATATHUBAETCS TOPIIOBOM
YaCThIO CTEKJISTHHOM THib3bl (cM. puc. 4.2). [IpusHakoM criaboro HaTSHKEHUS
MeMOpaHbl SBISETCS 3HAYUTEIBHOE CHUIYKEHUE OBICTPOJEHCTBUS U BBICOKOE
3HAYEHUE OCTATOYHOI'0 TOKA CEHCOPA;

o [lokazanusi aHanmu3atopa NpU U3MEPEHUSX WIH KaJuOpOBKE HECTaOMIIbHBI U
UMEIOT OOJIBIION Apeiid.

Ecniu B ceHcope BO3HMKIA Kakas-TO HEMOJIaJKa TMPEXKIE BCEro IMPOBEPHTE

IEJIOCTHOCTh KabOesisi W CTEeKJISHHOW TWib3bl. Hanmuume TpemmH W CKOJIOB Ha

crexyisiHHON runb3e AC cBUAETENBCTBYET O HecoOmogeHun I[loTtpebutenem mep

npeaocTopoxkHocTelt (cM. m. 6). HeakkypatHoe oOpamenue ¢ AC u HecoOoieHre
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Mep MPEIOCTOPOKHOCTEH MOXKET MPHUBECTH K ero notepe. [lpu BhISICHEHUH TPUYUH
OTKa30B MOT'YT OKa3aThCsl MOJIE3HBIMH TecTbl paboTocrnocobHoctd AC. DTU TECThI
MOKHO Takke IPOBOJUTH MPU 3aMEHE MEMOpPAHHOIO KOJIayka W pacTBOpa
AIEKTPOJIUTA.

Tect Nel. [IpoBepka COnpOTUBICHUS U3OISAIUU MEXIY KaTOAOM U aHOIOM.

1. CHumuTe MemOpaHHBIM Kommadok (cM. puc. 3.7, 3.8) u mpomoiite
ANEKTPOAHBIM aHcamMOlb B AUCTWUIMpOBaHHOW Bojge. C MOMOIIBIO
bunbTpoBaIbHON OyMarv yJajauTe Karld BOJbI U TIHIATEIBHO MPOCYIIUTE
TOPIIOBYIO YaCTh CTEKJISTHHOMN THIIB3HI.

2. B riaBHOM MEHIO BOMIUTE B OMIIMIO JUATHOCTUKA CEHCopa. (cM. 11. 8.4).

3. Ecnu Tok ceHncopa (IceHc) umeet Oau3Koe K HYJIO 3HaueHue (cM. puc. 8.4-
2a) W COMNOCTaBUM C BeJIMYMHOM ocTtatoyHoro Toka (I oct), TO
CONPOTHUBJICHUE W3OJISIIIUM HAXOAUTCA B TIpeaesiax HopMbl. Ecim Tok
CEHCOpa 3HAUYUTEIBHO OTIMYAIOTCSA OT HYJIsI, NONpoOyiTe GoJiee THIATEIbHO
BBIIIOJIHUTH M. | HacTtosimero tecta. BpICOKOe 3HAUY€HHME TOKAa CEHCopa
CBUJICTEIICTBYET O HAPYIICHUU COMPOTHUBJICHUS U30JSIIIUU. K BO3MOKHBIM
OPUYMHAM CJIEIyeT OTHECTH HapyLIEHUE LEJOCTHOCTU KalOess, TPEelIHbI
WU CKOJbl B CTEKJISTHHOM THWJIb3€, a TAKXKE MOMNaJaHue BJIard B pa3beM
ceHcopa. B mocinegHem — ciywyae — cieayeT — MPOMBITH  pa3beM
JTUCTUJUTMPOBAHHOM BOJOM, a 3aTeM TINATEIbHO NPOCYLIUTh B TEUYEHUE
CYTOK Ipu TeMneparype 6imskoi k 40-60 °C.

Tect Ne2. IlpoBepka naTumka Temreparypbl. DTOT TECT BBIOJHSIETCS IMOCHE

BbINTOTHEHUA TecTta Nel.

1. B okne «/luarHoctuka ceHcopa» HaOMonaiiTe 3a TMOKAa3aHUSIMM KaHaja
u3Mmepenus temneparypsl (T). BosbmuTe ceHcop 3a miiacTMaccoBylO AeTallb
U BBIIOXHUTE Ha CTEKISIHHYIO TUJIB3Y CEHCOpa, HampaBissi CTpPYIO
aJIbBEOJIAPHOTO BO3/yXa Ha TOPILIOBYIO YacTh CTEKJISIHHOW THIb3bl. Eciu
TeMIeparypa OKpy)Karomero Bosayxa Hmwke 35 °C, TO IOKa3aHuUs
temmnepatypsl (T) OyayT yBenuuuBaThCs.

2. Tlo Mepe wucnapeHusi BIard CO CTEKISHHOM TUJIB3bl IOKa3aHUs
TeMnepaTrypbl OyAyT yMEHBIIATHCS CTPEMsICh, K MPEKHUM 3HAYCHUSIM.
Takoe moBeneHue ceHcopa CBHUAETEIBCTBYET 00 OTCYTCTBMM OOpPBIBOB B
kalese U pazbeMe ceHcopa. Ecnu mokazanusi Temneparypbl HE MEHSIOTCS,
TO TO-BUAMMOMY, K KaOeli ceHcopa MNPUKIAIbIBATUCh HEAOMYCTUMO
BBICOKME MEXaHUYEeCKUE ycuiaus (CM. 1m.6), 94To MOIJIO IPUBECTH K OOPHIBY.
B sToM ciydyae cBsSKUTECh C CEpBUCHBIM ILeHTpoM  « @upma Aubda
BACCEHC». PeMOHT Takoro ceHcopa BO3MOXEH TOJBKO B Clydae oOphiBa
kabens y pasbema. [Ipu HETOMyCTUMO BBICOKMX MEXAaHMYECKMX HarpyskKax
Ha KaOellb MOXKET TaKXe MPOU30HTH OOpBIB MPOBOJOB Kabemns HaTyuka
TeMIiepaTypbl. B 3TOM ciyyae TecT mpoBeIeT aHaJIU3aTOpP U BBICBETUT Ha
aucruiee Haanuch « Jlatumk He moakmrodeH». B 3ToM cimydae Takoke
CBSKUTECH C cepBUCHBIM LIeHTpoM «DPupma Anbpa BACCEHCy
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10.2. M3mepurenbHas Kamepa.

[Ipu npoBeieHUH aHATM30B B MOTOKE KUIKOCTEH coliepKallux OOJbIIOE KOJIUYECTBO
B3BEIICHHBIX YacTHI] HAa BHYTPEHHEH TOBEPXHOCTH W3MEPUTEIBHOU KaMephbl
MOSIBIIAIOTCS.  OTJIOKEHUS, YXY/IIIAIINE €€ MPOo3payHocTh. B sToM ciywae Bam
ClIeAyeT €€ TPOYHMCTUTH C TIOMOIIBIO MapJeBOr0 TaMIIOHA 3aKPEIIEHHOTO Ha
nepeBsHHOM manouke. st 3 (PeKTUBHOCTH OYUCTKH MOXKHO HCIOJIb30BaTh JIIOOBIC
MOIOIITUE CPEJICTBA, HAIIPUMEDP CTUPATBHBIA MOPOIIOK. VICIomb30BaTh OpraHMYECKHE
pacTBopuTenu (AMXJIOpITaH, XiIopodhopM U JOp.) He pekomeHnayerca. Ilpu
MPOBEJICHAM YUCTKH HW3MEPHUTEIBHONH KaMephl JKEIaTeIbHO TaKXKe IPOMBITh
oOpatHbIi KiamaH (cM. puc.4.5, 4.6). JIjist UCKITIOUEHHUST BOBMOXKHOCTU JIabHEUIIIEero
3aCOpPEHUST M3MEPUTEIBHOW KaMephbl IeJecO00pa3HO YCTAaHOBUTH (DHIBTP TOHKOM
OYHCTKH.

12. Bo3MoOKHbIE HENOJIAAKHU U CIIOCOOBI X YCTPAHEHHS.

Breminue nposiiennsi | BeposTHbie mpUYnHbI Cnioco0bl ycTpaHeHUs

1. Awnammzatop He | Pazpsanuncs [ToacoenuuuTe OIOK MUTAHUS

BKJIFOYAETCS AKKyMYJISITOP K aHaJM3aTopy U MOA3apsIUTE
aAKKYMYJISITOD

2. Ha ngucninee ananu- [I. Cencop He noaxitoueH | [TogkiounTs ceHcop

3aropa 3aropaeTcsi | K aHaJIU3aTopy

coobmenue «CeHcop

HE MOJIKIIOUYCH 2. OOpsbIB Kabemns CBsikuTeCh C  CEPBHUCHBIM

LEHTPOM I10 BOIPOCY PEMOHTA
WJIU 3aMEHBI CEHCOopa

3. Ilokazamms  He | 1. Beicox pacTBop JlonuTh pacTBOp ANEKTPOJIUATA
3aBUCAT OT KOHUEH- | 3JIEKTPOJIUTA U 3aMEHUTh MEeMOpaHHBIN
Tpaluy BOIOPOIA. KOJIa4OK.
2. OOpsIB Kabes CBsizaTbCI C  CEPBUCHBIM
HEHTPOM (PUPMBI IO BOTIPOCY
pEMOHTa Wi 3aMEHBI
ceHcopa.
4. Ilpu xanu6poske no | Hapymeno IIponsBecTy BHEIIHUNA OCMOTP
BO3JIyXy CEHCOP UMEET | COMPOTHUBIICHUE CEHCOpa M BBINOJIHUTH TecT
OOJBIION OCTAaTOUHBIN | U30JAIMU B ceHcope unu | Nel.  Ilpu  oTpunareiabsHoMm
TOK B pa3zbeMe CeHcopa pe3ynbTare  CBA3aTbCs  C

CEPBUCHBIM IIEHTPOM (UPMBI
0 BONPOCY pEMOHTAa WIIU
3aMEHbI CEHCOopA.

5. Tlokazanus cencopa | 1. Hapymena 1enoct- | 3aMEHUTD MeMOpaHHBIN
HECTaOUJIbHBI BO | HOCTh MEMOpaHbI KOJIMA4OK.

BpEMEHU TIpH TOCTO- | 2. BriTsnymace mMemOpa- | OGecriednTh TpeOOBaHUS 10
SHHOM KOHIIEHTpAILMM | HA U3-3a [PEBBILICHUS | TEMIIEPATYpE U PACXOIy BObI
BOJIOpOJA. TeMneparypbl © (WIW) | Yepe3 M3MEPHUTENIbHYI0 Ka-
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pacxojia BOJIbl

Mepy. 3aMEHUTh MEMOpaHHBI
KOJIMAa4yoK

6. Ilocne BKkItOUEHUS
aHaJIM3aTOpa  BBIXOJ
HAa pabouuil pexumM
npesbimaeT 20 MUHYT

Paspsinunace Garaperika

3aMeHUTh MATbYUKOBYIO
Oarapenky.

7. beicTponencTBue
CEHCOPA CYLIECTBEHHO
YMEHBUINIOCH

BriTsinynace

MemOpaHa

Hn3-3a IMPCBLIIIICHUA

TEMIEPATyPhI
pacxoja BOJIbI

u  (unn)

Obecnieunth TpeOOBaHUS TIO
TEMIIEPAType U PACXOIy BOIBI
yepe3 H3MEPUTENbHYI0 Ka-
Mepy. 3aMeHUTh MeMOpaHHBIN
KOJIITAY0K
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Ipunaoxenue 1.

IIpouenypa BHeceHUus1 KOppeKIUM OIIMOKH «KHAKOCTB-ra3»

1. JIns Toro 4To0bl aHAM3aTOP BHOCWIJI KOPPEKILIMIO HA OIMUOKY OKHIKOCTb-Ta3y,
CBOMCTBEHHYIO0 BailleMmy ceHcopy, HEOO0XOAMMO BBHIIIOJHUThH CIEAYIOIINE
NEUCTBUSL:

3.1. Haxxmure knaBuiy «BBoa» u Boiiaute B ['maBHOE MeHIO (cMm. puc. 8.2-1).
3.2. BriGepure onuuto «KanuOpoBka» U HAKMUTE KiIaBuIlly «BBom»
3.3.  Haxwmwure xknaBumy «BHU3» u, yaepkuBas €€ B HaXaTOM COCTOSHHH,
Haxxmute «BBoma». Ha aucrnee aHanm3zaTopa BBICBETUTCS CIYyKEOHOE MEHIO,
CHYXEEHOE MEHH B OTI;I((I))I;?EI?I}:;?CeHHa (l;)II(/IIfI:éH1B_5116epI/ITe
EATTHMEFIEEL: onuio «Omumbku K-I'» u Haxmute

TeMIIepa Ty e «BBon». Ha nmucruiee ananmsaropa
[Iommpaera T BBICBETUTCS OKHO, TIOKa3aHHOE Ha PUC.
AMeRTPOHMEN I11-2

Owribers #-T.

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

koahummenta « Kuakocts-razy. [lociae BBoga B 9HEPrOHE3aBUCUMYIO MTAMSITh

3Ha4YeHUs KodduineHTa

«KuakocTs-ras» aHaau3aTop Erenrire owrg F s
aBTOMAaTHYECKH Oy/IeT BHOCUTH HMHIOIHOCITE-I'EE=
KOPPEKIHUIO IPU IIPOBEAECHUU

) L 1)
M3MEPEHNUM B )KUAKOCTAX. [Ipu 2 . 5 .{

HN3MCPCHUAX B I'a3daX KOPPCKIUA
BHOCHUTLCA HC 6yneT

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

IIponenypa BHeceHUsI KOPPEKIIUN HA 3aBUCHMOCTH CHTHAJIA CEHCOPA OT
CKOPOCTH MOTOKA AHAJTU3UPYEMOM KUIKOCTH.

Cucremarnyeckas omuoOka <«OKUAKOCTH — Ta3» Takke TNpOosBIAETCS B
3aBUCUMOCTH CHUTHaJla CEHCOpa OT CKOPOCTHM IOToKa. B Tex ciywasx, Korjaa
U3MEpPEHHsI TPOBOJAT TPHU MOCTOSHHOW CKOPOCTH TOTOKA, 3Ty TOTPEIIHOCTH
U3MEPEHUS MOKHO UCKIIIOUUTh. J[J1s1 3TOro cHayaia HeoOXO0AMMO BBIOJHUTH I.11. 1,
2 meroauku II1 P3. 3atem HeoOXoauMO coOpaTh YCTaHOBKY, 00€CIEUMBAIOIIYIO
TpeOyeMyI0 CKOPOCTh MPOTOKA AUCTHUILIMPOBAaHHOW BOAbI, HackieHHo# I1I'C, uepes
n3MepurenbHyto kamepy AC. Takas ycTaHOBKa, HallpuMeEpP, MOXET ObITh COOpaHa ¢
UCIIOJIb30BAaHUEM MEPUCTAIBTUYECKOIO HACOCa C€ PEryJHpyeMbIM  PacxoJOM.
YcraHoBUTE pacxo]l AUCTUUIMPOBAHHOM BOJIBI YE€pe3 M3MEPUTENIbHYI0 KaMmepy
OJIM3KUI K peaIbHOMY PacXoAy aHAIM3UPYEMOM KUAKOCTH Ipu ee aHanuze. [locie
JOCTHKECHHS] YCTOWYMBBIX MOKA3aHUM MPOU3BEANTE UX OTCYET. 3aT€M BBIIOJIHUTE TI.
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3 meromuku, onucanHoit B II1 P3D. Ilocrme BBOJga B SHEProHE3aBUCMMYIO TMaMSTh
3HaueHus1 kodddunmenta <«OKuaKocTh-raz», aHalu3aTOp aBTOMATHYECKH Oyaer
BHOCHUTBH KOPPEKIMIO MPU MPOBEACHUHN U3MEPEHUMN B KUAKOCTAX. [Ipu n3amepeHusx B
razax KOppeKIus BHOCUTHCS He Oy/IeT.
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UCCIIEN0BATEIbCKUX
YUPEKICHUM.

ABII-02 I
TY 4215-002-66109885-
2010

ACpH,-03
TY  4215-002-66109885-

2010

H3mepuTenbHas kamepa
UKIT noau UKAT
[HoOynurTens pacxoaa

[IpeqHaszHaueH st U3MEPECHUU
KOHIIEHTpAIlMM  BOJOpOJAa B
ra3z000pa3HbIX cpenax.
[IpumensieTca st onpeaeieHus
“yTeuek” BOJIOpOJA B
AJIEKTPOJIM3HBIX, B  CHUCTEMax
OXJIAKJICHUS TE€HEpPaToOpoB, B
E€MKOCTSIX C KUJKUMHU SIICPHBIMU
OTXOJaMH, a  Takxke A
MOHHUTOPHHIA COCTaBa BO3/yXa
IIPOMBIIIVIEHHON 30HBI C LIEIBIO
obecrieueHus
M0>KapOB3PHIBOOE30MACHBIX
YCIIOBUH MIPOU3BOJICTBA.

ABII-02 T ACpH,-04 HN3mepenuss Bogopoaa B BOJE B
TY 4215-002-66109885- | TY  4215-002-66109885- | TOM YHKCJIC B MHMKPOIpaMMOBOM
2010 2010 JAana3oHe KOHLEeHTpanui. s
KOHTPOJIA MPOLIECCOB
HN3mepuTenbHas kamepa BOJIOXHUMIIOITOTOBKH B
VIKIDK temnosnepreruke: TOL[, [POC,
¢ 00paTHBIM
ADC, TemoceTd, KOTEIbHEIE.
KJIANIAHOM .
[IpuMeHAOTCS B XUMHYECKOM,
HeTsIHOM u MUIIEBOMN
MPOMBIIIJIEHHOCTH M BOEHHO-
MIPOMBIIIJIEHHOM KOMILICKCE.
ABII-02 11 ACpH,-05 [IpennasHadyeH 11 WM3MEPEHUM
TY 4215-002-66109885- | TY  4215-002-66109885- | KOHLICHTpALlMK BOJAOPOJA B ra3ax
2010 2010

JaTYMK NOrpyKHOro
THIIA, BHINOJHEH B
repMeTHYHOM KOpIyce
U3 HepKaBerueH
CTAJIHU

U JKHAJIKOCTSIX HEMOCPEICTBEHHO
B TOUKax oTOopa mpod. Moxer
yCTaHABIUBAThCS B  €MKOCTH
3allOJIHCHHBIC  aHAIM3HPYEMOKH
Cpeloii, HampUMep MHUCTEPHBI C
HePTEPOAYKTaMH, METAaHTEHKH,
KOJIOJIIIBI, MAXTHI U T.JI.

[TpumensieTcss UIsl ompeaeIeHus

“yTeuek” BOJIOpOJA B
AJIEKTPOJIM3HBIX, B  CHCTEMax
OXJIQXJIEHUSI TEeHEepPaTOpoB, B

CMKOCTAX C JKUAKHUMU AJCPHBIMU
oTXo4aMu, a TAaKXKC JIIA
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MOHHUTOpPUHTA COCTaBa BO3yXa
IIPOMBIIIVICHHOH 30HBI C IEIBIO
obecrieyeHus
MI0’KapOB3PHIBOOE30MACHBIX
YCJIOBHI IMPOU3BOICTBA.

ABII-02 A
TY 4215-002-66109885-
2010

ACpH,-06

TY  4215-002-66109885-

2010
Crepunusyemsle
CEHCOPBI MpU
temmeparype 143 °C u
JTABJICHUHU 3 aTH.
Brimmonnen B koprryce
U3 HEPKABEIOIIEH CTanu
Tunopaszmep
YTOUHSIETCS MPU 3aKas3e.

[IpeqHaszHaueH st U3MEPEHUU
KOHIICHTpAIlMd  BOJOpOJia B
KUJKUX U Ta3000pa3HbIX cpefax
IIPU BBICOKUX JABJICHUSIX, B TOM

yucie B l-om  KoHType
OXJIAXKJCHUS AJIEPHBIX
peaktopoB. CeHCOppl  MOTYT

yCTaHaBJIUBATHCSA B (pepMEHTEPHI
U OMOpEaKTOpPbl OTEYECTBEHHOTO
U UMIIOPTHOTO  IPOMU3BOJICTB.
Anammsaropsl ABII-01A Ttaxxe

MOTYT MPUMEHSITHCS B

XUMHYECKOM u
HedTenepepabaThi-Baroeh
MPOMBIILJIEHHOCTH, KOT/Ja
HEO0OXO0AMMO MPOBOJUTH
U3MEPEHUs KOHIIEHTpaIuu
BOJIOpOJIA npu BBICOKHX
JIaBJICHUSX.

ABII-02 C ACcH,-01 N3mepenus KOHIIECHTpALIUU

TY 4215-002-66109885- | TY  4215-002-66109885- | BOAOpOJAa B JKHIKOCTAX C

2010 2010 HEU3BECTHLIMHU

BeinonHeH B KordpuLeHTamMu

TEPMETUYHOM KOpITyCe
CO BCTPOCHHOM
MAarHUTHOM MEIIaJIKOM
U yCTPOUCTBOM
MEXaHUYECKON OYUCTKH
3JIEKTPOJIOB.

PacTBOPUMOCTH BOJOPOAA.
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2. TEXHUYECKUE XAPAKTEPUCTUKHU

OcHoBHbIE TeXHUYECKHE XapakTepucTuku ananuzaropa ABII-02 npuBeneHs! B
Tabsuie 2.

Tabnuna 2.
TEXHUYECKUE XAPAKTEPUCTUKU 3HAYEHUE
TEXHUYECKUX
XAPAKTEPUCTHUK
Jlnama3zoHbl MOKA3aHUN:
- KOHIIEHTpaluu BOJAOPO/Ia, MKF/I[M3 0-2000
- KOHIIEHTpaluu BOJAOPO/Ia, MF/I[M3 0-20.00
- MPOIICHTHOTO COJIEP>KaHUsI BOJIOpOa B razax, 00. % 0—-100.00
- TapUMAJIBbHOTO JABJICHUS BOJOPOJIA, MM.PT.CT 0-2000.0
klla 0—-200.00
- TEMIIEPATYPHI aHATU3HPYEMOIi skuakocTH, °C 0-50
[Ipenensl momyckaeMoro 3HaY€HUsT OCHOBHOM aOCOJIIOTHOU
MOTPEIIHOCTH aHAJIU3aTOPA MPU U3MEPEHUH:
- KOHIEHTPALUH BOJOPOA B )KUAKOCTSX,
B quanasonax: 0 - 200 Mxr/aqM’ +(2.0+0.03*A)
200 - 2000 MKr/mM’ + (0.05*A-2)
2.00 — 20.00 mr/n +(0.10*A-0.1)
- MPOLIEHTHOT'O COJIEpKaHMs BOAOPOA B ra3zax
B nuanasonax: 0 - 20 06. % + (0.1 +0.03*A)
20 - 100 06. % +(0.05*A-0.3)
- MapLUHAIBHOTO AaBJIEHUS BOJAOPOAA
B nuanaszoHax: 0 - 20 kIla +(0.1+0.03*A)
20 - 200 kIla +(0.05*A-0.3)
0 —200 mm.pT.cT. +(1.0+0.03*A)
200 — 2000 mm.pT.CT. +(0.05*A-3)
- Temmeparypsl, 'C +0.3
[Ipenensl gomyckaeMon CUCTEMAaTUYECKOW MMOTPEITHOCTH
<<}KI/IILKOCTL-ra3»1, %, He Ooiee 3
Bpewms ycranosnenus 90 % nokazanuii npu
“ckauKk000pa3HOM™ U3MEHEHUU KOHIIEHTPAIMU BOJIOPOIa
npu 25 °C, cek, He Gosee 30
ABTOMaTHYECKasi CUCTEMa CUH(A3HOU TeMIepaTypHOU Ha cBoicrtBa
KOMIIEHCAIIUH MeMOpaHbI U Ha
K03 pULHEHT
PacTBOPUMOCTHU
BOJIOpOJIa
Buibl kanubpoBoK: ITo BO3myxy
ITo HyneBoOM TOUKE ITo noBepouHOM
KanubpoBka ra3oBOi cMecu
Koppekius 6apoMeTpuueckoro gaBaeHuUs €CTh
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KOppeKHI/IH Ha COJICHOCTb

CCThb

TpeBoskHas cUrHANHU3ALMSA 110 BEPXHEMY U HUKHEMY
pEeryJaupyeMbIM IpeiesiaM coJiepKaHusi BOJAO0POia

3ByKOBasi, CBETOBas,
CyXH€ KOHTaKThI

Bpewms yctanoBienus pabouero pexuma

IIOCJIC BKIIIOYCHMS, MUH, HE OoJjiee 20
ToxoBBIN BEIXOI, MA 0/4—-20,mmu 0 -5
B03M0OXHOCTH HACTPOMKH IIKAJIBI CAMOIIKCIIA HA €CTh
TpeOyeMblIil 11ana3zoH U3MEPEHUS U 3aJJaHus
kod(ppunmenta macmradupoanus (Km) npu aBapuiinom Km=2; 5; 10; 20
3allKaJIMBaHUK CaMOTHUCIIA
B03M0OXHOCTH TPOTOKOIMPOBAHUS PE3YIHTATOB €CTh
U3MEPEHUN C UX COXPAHEHHEM B MaMSITH aHAIM3aTOpa U
OTOOpaKeHHEM Ha JuCIUiee B TAOJUYHOM U Ipaduueckom
BHJIAX.
DNeKTPOHHBIN OJOKHOT €CTh
BbIxo/1bl HA KOMIIBIOTED RS-232 n RS-485
[ToTpebnsemast MotHOCTh, B*A, He Oosiee, 6€3 Mo ICBETKH 0,07

C IIOJICBETKOH 0,7
Hanpsixkenue nuranus 220 B, 50 I'g
Jlucnen ¢ moacBeTKOn ['paduyeckmii
KnaBuarypa Knonounas
["abapuTHbIC pa3zMepbl, MM, He OoJiee:
- U3MEPUTEIIBHOTO YCTPOMUCTBA 220x116x100
- rpaUYeCcKOro JUCILIES 80x50
- U3MEPUTEIIBHON KaMephl 100x90x30
- AMIIEPOMETPUYECKOTO CEHCOopa 16x80
- JIJIMHA KaOeJsi, M HE MeHee 2
Macca ananu3zaropa, Kr, He 0ojee 1,2

[Ipumeyanue: A - moka3aHusl aHAIM3aTOPa B BHIOPAHHOW €IMHUIIE U3MEPEHUS.

3. COCTAB U3IEJIUA 1 KOMIVIEKT ITOCTABKH

B KOMIIIEKT MOCTaBKY BXOJAT U3/EIUS IEPEUUCICHHBIE B Ta0. 3

Tabmauua 3.
HaumenoBanne O6o3Hauenue nokymeHTta | KonndectBo
1. Ycrpoiicteo  u3mepurenbHoe | HXKHKOK 941429.002-03 |
ABII-02
2. CeHcop aMIiepOMETpUUYECKUI HXXTOK 941429.000- |
02I1C
3. Kamepa n3zmepurenbHas HKIOK 4.146.001-04 |
NHCTpyMEHTBI U IPUHAJICKHOCTH
4. DIIAKOH C BICKTPOIHTOM | HXIOK 6.870.062-01 | 1
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5. Pa3pem RS-kanaina ‘ ‘ 1*
3amnacHble YacTH
6. Kopnyc ACpH, B cbope HKIOK 8.634.142 3
7. KoJib110 pe3UHOBOE HXXTOK 8.623.160-01 1
DKCITyaTalMoOHHas TOKYMEHTAIUs
8. KoMIUIEKT 3KCITyaTaliOHHOM HXIOK 4215-002- 1
JTOKYMEHTAIUHU 66109885-2010PD

*) onpezensieTcsi BAPUAHTOM MOCTaBKH

4. TIOBEPKA AHAJIN3ATOPA.

4.1. TloBepka aHaNM3aTOPOB MOJKHA MPOU3BOJUTHCS HE PEXE OJHOro paza B 12
MECSIIIEB, a TAKXKE MOCIIE PEMOHTA U JUIUTEIHHOTO XPAHEHUSI.
4.2. YcnoBus NOBEPKHU U MOJATOTOBKA K HEM.
4.2.1. ITpu poBeACHNH TTOBEPKH JOJKHBI COOJIIOIATHCS CASAYIONTNE YCIOBHS:
- TemIepaTypa okpyxkaromen cpeast 293 +5 °K, (20 + 5) °C;
- OTHOCHTEJIbHAs BJIaXHOCTH 65 + 15 % npu temmeparype Bozayxa 293 + 5 °K, (20

+5)°C;
- armocdepnoe nasnenue ( 99,9 + 6,6) klla, (750 + 50) mm.pT.CT.;
- Hamnpspkenue cetu 220 +22 B, 50 + 0,5 I'.
4.2.2. Tlepem mpoBeneHHEM TOBEPKM aHAIM3aTOpa HEOOXOJUMO BBITIOJHHUTH
MOJATOTOBUTENIbHBIE padoThl. JIIsi »TOro pasMecTuTe TMOoBepsAeMOoe W3JACIUe M
HEeoOXoIMMoe 00OopyJoBaHHE Ha paboyeM crosie, 0O0ecreyuB yao0CTBO pabOTHI U
MCKJIFOYMB T0MaJJaHie Ha HETO MPSMbBIX COJIHEUHBIX JIyUYeH.

3areM MOATOTOBBTE aHANM3ATOP K pabore coriacHo pazgeny “TlomroroBka k

paboTe” HACTOSIIEr0 PYKOBOJICTBA IO AKCILUTYaTaIl|H.
4.3. TIpoBeaeHne TOBEPKHU.
4.3.1. TloBepka aHanM3aTopa 3aKIIOYaeTCsd BO BHEIIHEM OCMOTpE aHalu3aTropa,
OTIPEJICNICHUH  CUCTEMATH4YeCKOM  morpemHoct <« OKUAKOCTh-raz», MpeiesioB
JIOITyCKaeMou a0COTIOTHOM MOTPEITHOCTH U3MEpPEHUI, KOHIIEHTpaIuu
(mapuuanbHOTO JABJEHUS) BOJOpPOAQ, TEMIEpaTypbl U BPEMEHH YCTAHOBIEHUS
ITOKa3aHUMU.
4.3.2. Ilpu nmpoBeICHUH BHEIIHETO OCMOTpPa JIOJKHO OBITh TPOBEPEHO:
- OTCYTCTBHE MEXaHUYECKUX MOBPEXKICHUN, BIMIIOUIMX HA TOYHOCTH MOKa3aHUU

aHaJIM3aTopa;
- YHUCTOTa Pa3bEMOB U THE3I;
- COCTOSIHME COCJIMHUTEIBHBIX MPOBOJIOB;
- COCTOSIHHME JIJAKOKPACOYHBIX MOKPHITUMA U YETKOCTh MAPKUPOBKH.

AHanmM3aTophl, HUMEIoMUe JAePEeKThl, KOTOpbIE 3aTPYyJHSAIOT padboTy ¢
aHaJIM3aToOpPOM, OPaKyIOT U HAIMPaBJISIIOT B PEMOHT.
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4.3.3. OmnpeneneHue CUCTEMATHYECKON MOTPEIIHOCTH <(GKHIKOCTh-Ta3» MPOBOISAT
nocijie KaJMOpPOBKM aHAJIM3aTopa MO ABYM TOYKAM COIVIACHO M. 9 pyKOBOJACTBa MO
AKCIUTYaTalH.
ACpH, paboTaeT B pexxume U3MEpeHHs MaplMaIbHOTO JaBieHus: Bojgopoaa [1-
3], u ero curHan siBIsETCS TUHEHHON (QyHKIHMEH ero napiualbHOTO JIaBJIECHU. DTHUM,
B YAaCTHOCTH, OOBSACHATCA, 4TO TMoKa3aHUus AC NpaKkTUYECKH COBMANAOT MPH
u3Mmepenusx pH, B razoBoit (aze u KUAKOCTH, HAXOMASIIEHUCS C HEHl B COCTOSHHUU
JUHAMHYECKOTO paBHOBeECUs. B TO ke Bpems, M3-3a HEUACAIBHOCTH NapaMeTpoB
ACpH, uM xapakTepHa CHUCTEMAaTHYECKasl MOTPEIIHOCTh U3MEPEHUM, U3BECTHAS KAK
kodpbunmenT «XKuakoctb-raz» (cm. m. 5.3.3. PD). Benuuuna 3TOH MOrpenIHOCTH
nocTtosiHHa st kaxzaoro wucnoiHeHuss ACpH, u HopMupyercs B TEXHUYECKHUX
xapakTtepuctukax (cM. 1. 2). [Ipu uzmepenusix pH, u cH, B xkuakocTsx anamuzarop
aBTOMAaTHYECKHM KOPPEKTUPYET 3Ty MOTPElIHOCTh. braromaps »TomMy pa3HHIA
MOKAa3aHWi aHanu3aropa npu wusMepenusx pH, m cH, B xuakoctm u rase
HaxOJSIIUMCA C HEW B COCTOSIHUM JMHAMUYECKOTO PABHOBECHS, OKa3bIBACTCS
CKOMIICHCUPOBAaHHOW. BBeneHuMe aBTOMATUYECKOW KOPPEKIMU CUCTEMATUYECKOM
MNOTPEIIHOCTU (KUJAKOCTBH-Ta3)» IO3BOJISIET HUCTIBITAHUS MO OMNPENEICHUIO MPEEIIOB
JOMyCKaeMoil abCOIIOTHON MOTPEUTHOCTH M3MEpPEHUs MaplUUalbHOTO JIABJICHUS U
KOHIEHTpAIlMM PACTBOPEHHOIO0 B BOJAE BOJAOPOJAa MPOBOJUTH MO  METOJUKAM
onucaHHbIM B ILIL 4.3.4.1 - 4.3.4.2, ucnonb3ys npu 3tom [II'C. Ilepen npoBeneHnem
ATUX WCHBITAHUNA OMNPEeAeNIioT KO3(D(PUIMEHT <«CKUIKOCTb-Ta3» U BBOJAT €0
3HAUEHHWE B AaHaIM3aTOp /I TOCIEAYIOIIe aBTOMAaTUYECKOM KOPPEKIMH
pe3ynbTatoB u3mepenuii (I11 PO).
4.3.3.1. Ilepen ompeneneHHEM CUCTEMATHUUYECKOW MOTPEUIHOCTH «KUJIKOCTh-Ta3
HEO00X0IUMO OOHYJIUTH KOA(P(MUIIMEHT, KOPPEKTUPYIOIIUNA JaHHYI0 omuOKy (cm. I11
PD). Onpenenenuie cucTeMaTHUYECKOW MOTPEIIHOCTH «KUIKOCTh-Ta3» MPOBOAAT Ha
ycrtaHoBke YK-01, BXoasimeld B KOMIUIEKT ITOCTAaBKM aHAIM3aTopa. Y CTAaHOBKY JUIS
npurotoBienus [II'C coOuparor B coorBeTcTBUU co cxemoi puc. 9.4 PO. Cocya 3
3aMoJHAIT Ha ¥4 00beMa TUCTUJUIMPOBAHHOM BOJIOM M MOMENIAIOT B HETO aKTUBATOP
OT MarHUTHOM MEIIAJKU. 3aTEM B HETO YCTaHABJIMBAIOT aMIIEPOMETPUUECKUN CEHCOP
5, repMeTuyHO (UKCUPYS €ro ¢ MOMOUIbI0 Talku 4 W PE3UHOBOro Kojbla. B
rupo3atBop 10 ¢ MOMOIIBIO MINPHUIIA 3aJIUMBAOT 3 MJI JTUCTUIUIMPOBAHHOW BOABI U
3aKpYy4YMBaIOT BEHTWJIb 2. PeakTop 7 3amoJIHAI0T aKKYyMYJISITOPHOM CEPHOUM KUCIOTOM.
W3MenbueHHYI0 M NPEIBAPUTEIBHO B3BEIICHHYIO HAaBECKY METAIMYECKOrO LUHKA
Maccorr 70 + 10 Mr OpocaroT B peaktop 7 U OBICTPO COEAUHSIOT €ro C BXOJHOM
TpyOkoit 6 emxoctu 3. Ilocne 3aBepiieHuss peakiuu (MpeKpalieHue Mnpolecca
oOpa3oBanus my3blpbkoB H, B peakrope 7) BXOAHYIO TpyOKy 6 IMEpeKpbhIBaIOT C
MIOMOIIBIO 3aKUMa, U OT HEE OTCOEIHHSIOT peakTop 7. 3areM cocyl 3 3HEPruyHO
BCTpAXUBAalOT B TedueHue 10 — 15 MuHyT, Hacelas OUCTWUIMPOBAHHYIO BOIY
Bogopoaocosepxkamieit I[II'C, mosydyeHHOM B pe3yjbTaTe CMENIMBaHUA BO3AyXa B
o0beMe cocyla U BOJOpPOJA, MOJYYEHHOTO MPH PACTBOPEHMM HABECKH IMHKA B
pa30aBiIeHHON cepHOM KUCIoTe. 3aTeM COoCy[ KJIaayT OOKOBOM MOBEPXHOCTHIO Ha
MarHUTHYIO0 MEIIAJKy, MPU 3TOM YyBCTBUTEIbHAs mnoBepxHOcTh ACpH, momknHa
HaXOJWUTHCS B BOJE. BKIIOYAIOT MAarHWTHYIO MELIAJKy M IOCJIE JTOCTHUKEHHUS
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CTaOWJIbHBIX T[IOKa3aHUM MPOU3BOJAT HUX OTCYET. 3aTeéM €MKOCTh 3 CTaBiT Ha
MarHuTHYI0 MEIIAJKy B BEPTUKAIbHOM MOJOKEHHM, TaK YTOObI UyBCTBUTENIbHAS
noBepxHocTh ACpH, Haxonunace B razoBoi (hase u Ha Heill He ObLIO Kameilb BOJBI.
[Tocne moctukeHUsi CTaOMIBHBIX MOKA3aHUM MPOU3BOIAT MX OTCUET W BBIUUCISIOT
3HaueHue koddduimenta « Kuakocts — ra3» mno ¢popmyse

K= (A, — A,,)/A,*100, (5)

rae: Ay u Ay - TIOKa3aHUs aHaJIM3aTopa IMpU M3MEpPEHUsix B ra3oBoil (aze u B
KUAKOCTH (BOJI€) COOTBETCTBEHHO, HAXOAIICHCS C HEM B COCTOSTHUU PaBHOBECHSI.
Pe3ynbTaThl MCHBITAHUNM CYUTAIOT YAOBJIETBOPUTEIIBHBIMHM, €CJIM BBIYHUCICHHOE
3HAUYEHHUE CHCTEMATHYECKOW TMOrPEIIHOCTH  COOTBETCTBYET TEXHUYECKUM
XapaKTEepUCTUKaM Ha MOBEpseMblid aHaan3aTop (1. 2. HACTOSIIEro NacnopTa).

IIpumeuyanue. /g TOoro yToOBI aHANIM3aTOP BHOCHJ KOPPEKLUIO HA OIIMOKY <GKUAKOCTBb-Tas3,
CBOWCTBEHHYIO BamieMy ceHcopy, HEOOXOIUMO BBINMOIHUTH AeiicTBus 11 PO.

4.3.4. OnpeneleHue NpeIesioB J0MyCKaeMOW a0COIFOTHON MOTPEITHOCTH U3MEPECHUS
KOHIIEHTpauu (mapiuaJbHOTO JaBJICHUS) BOJOPOJA MPOBOJAT IMOCIE KaTUOPOBKH
aHaju3aTopa Mo ABYM TOYKaM COIUIACHO M. 9 pyKOBOJCTBA IO IKCILTyaTallUH.
UcnbiTanuss MOryT TPOBOJMUTHCS KaK MO  ATTECTOBAHHBIM  MOBEPOYHBIM
BojopoaocoaepkamM ra3oBeiM  cMecsaMm  (III'C) mocraBnsembiM B OayutoHax
(m.4.3.4.1), Tak ¥ 1O Ta30BBIM cMecCAM MosrydaemMbiM B ycTaHoBke YK-01 (11.4.3.4.2),
KOTOpasi BXOJUT B KOMIUIEKT MocTaBku aHanuzatopa. (IIpu mokynke ananmzaropa
HeoOxoauMocTh npuodpeTenus YK-01 cormacoBsiBaeTcs ¢ 3aKa3dyuKkoM. )

4.3.4.1. MeToiMKa UCTIBITAHUN TIO OINPEACIICHUIO MPEIETIOB OCHOBHON a0COMIOTHOM
MOTPEIIHOCTA M3MEPEHUs KOHIEHTpaluu (MapluaibHOrO0 JaBJICHUS) BOJIOpOJA C
ucnonbzoBanueM [1I'C B 6aiuonax.

Jjist mpoBeIeHUs! UCIIBITAHUM COOMPAIOT YCTaHOBKY MOKa3aHHYIO Ha puc. 4.1.
AMIEpOMETpUUECKUI CEHCOp 4 yCTaHaBIMBAOT B U3MEPUTENBHYIO KamMmepy,
BBIXOJIHYIO TPYOKYy KOTOPOH TMOJICOETUHSIOT K BBIXOAY yBIaXHUTENs 5. BxomHoi
mryuep UK coeauHsroT ¢ ruipo3aTtBopoM 7.
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Cencop AnannsaTop

|| ¥BnaxHuTeno f__l

| |- ——{ Mnaposarteop

R N

nrc

Puc. 4.1. Cxema yCTaHOBKHM JUIsl ONpPEACIICHUS TPEICIOB OCHOBHOW aOCONIOTHOM
MOTPEIIHOCTA U3MEPEHU KOHIEHTPALUHU BOJIOPOA.
1 — 3 noBepounslie ra3zoBble cMmecu, 4 — ammnepomerpuueckuii cencop ¢ UK, 5 —
YBJIQXHUTEIb, 6 BXOJHAs TpyOKa, 7 — THAPO3aTBOP.

[ToBepKy MpOBOAAT ClEIYIONUM 00pa30OM:

[ToouepenHO MOACOSANHSIOT BXOAHYIO TPYOKY (6) yBIaXHUTENS 5 K OatoHaM
(1, 2, 3) ¢ aTTeCTOBAaHHBIMU TOBEPOYHBIMU Ta30BBIMH CMECSIMHU BOAOpOA C
a30TOM:

"T'az Nel" - 0% Bosopoia (omycKaeTcst HCIOJIb30BaTh aTMOC(EPHBIN BO3TYX),
"T'az Ne2" - 15 + 5 % Bogopojia B a3orte,

"T'az Ne3" - 90 +5 % Bomopozaa B a3oTe (AOMyCKaeTCs UCTOb30BaTh BOJOPO/I
MOJIy4YaeMbld B  PE3yJbTaT€ pPACTBOPEHUS METAUIMYECKOIO0 IMHKA B
pa30aBICHHOMN CEPHOM KUCTIOTE).

C noMonipo peayKkTopa Ha 0JJHOM U3 0auioHoB (1-3) ycTaHaBIMBAIOT pacxojl
[II'C paBublii 2 —10 mnOy3sIppbKOB B CEeKyHAY (HaOmoAeHUE BEIyT IO
ruapo3atBopy). [II'C nponyckaioT B TeueHre 15 MUHYT, BBITECHSS MIPU 3TOM
OCTaTKU BO3/yXa U3 mMaructpaiu v Haceimas [1I'C napamu BoJibI.

ITocme  AOCTMXKEHWST  YCTOMYMBBIX  MOKAa3aHWM  MPOU3BOIAT  OTCYET
KOHIICHTpaluu  (MapuualibHOTO  JIABJIEHHs])) BOJOpOJa B  BBIOpAHHOU
omeparopoM eamHHUIE wu3MepeHus (00. %, xlla, Mm.pT.cT., MI/m), u
TeMIEpPaTyphl.

st kaxnoit I[II'C npousBoasaT 3 + 5 usmMepeHuil.

PaccunThiBalOT KOHILICHTPALMIO W/WUIW TapiidajibHOE JIaBJICHUE BOJOPOJA B
[1I"C, HachIlEeHHBIX TapaMu BOJBI 110 (popMyiam:
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Xj = (B -pH;0)/B*Yj (1)
(pH2)j= (B - pH;0)*Yj (2)
Cj = (CH2)mac*Xj/100 (3)

rae: B — GapoMmeTpuyeckoe JaBJICHHE;
Yj - npouentHoe conepxanne Bogopona B I1I'C;
Xj, (pH)j u C — pacueTHble 3HAYCHUS MPOLIEHTHOrO conaepkanus (00. %),
napryagbHOro JaBjeHUs Bojgopoaa (MM. pT. cT. wiu klla) u KOHUEHTpauu
PacTBOPEHHOT0 BOAOpoAa (MKI/J, MI/it), cooTBeTcTBYIOIIME j-0i1 I1I'C;
J —unowmep III'C
pH,0 = (1,014*10°*exp(-5233/(t+273))-0,2401)*(B/760,0)  naBnenue
HACBIIIEHHBIX BOJSIHBIX MAPOB MPU TEMIIEPATYPE UBMEPECHUSL;
(CHy) a5, - TAOIWYHBIE 3HAYEHUS KOHIICHTPAIIMM PACTBOPEHHOTO B BOJIC
BOJZIOpPO/Ia, TIPU Temreparype usmepenus (¢ ) (naHHbie OepyTcs U3 TaOIUIIBI B
[12).
t — TemriepaTypa u3Mepenus, C

BeraucnsoT 3Ha4YeHUS OCHOBHOM aOCOMIOTHOM TOTPENIHOCTH IS KaXKI0ro
u3MepeHus (4j i) no popmyie

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

rae: Aji — mnoka3zaHusd aHalIu3aTopa B BBIOPAHHOM ONEPATOPOM E€IUHULE

m3Mmepenus 114 j-ro II'C u i-ro uamepenus;

I — IOPAIKOBBIN HOMEDP U3Mepenus, i =3 + 5 B j —ou [1I'C;
Jiis kaxnoi I[II'C BBIYMCIAIOT 3HAYEHUST OCHOBHOW aOCOJIFOTHOM IMOIPEIIHOCTH
usMepennit (Aj) xax cpemsee apupmeTHyeckoe aOGCOMOTHBIX MOTPENMIHOCTEH MO
COBOKYIIHOCTHA U3MEPEHUN

K] (06. %) =ZA]Z(O6%)/11 (7)
Aj (pH.) =ZAji(pH2)/n (8)
Aj (Cuy = 2. Ni(cH,) I m )

rae: n — KoJudecTBo uaMepenui nis J-ou III'C, n =3 + 5;

Pe3ynbTaThl MOBEPKHM aHAIM3aTOpPA CUHUTAKOT YIAOBJIETBOPUTEIBHBIMU, €CIU
OCHOBHasi a0COJIIOTHAasi TMOrPEIIHOCTh HM3MEPEHUN MPOLEHTHOTO COJEp KaHMS,
NapUUaIbHOIO AABJIEHUA U KOHUEHTPALUUHU PACTBOPEHHOTO BOAOPOAA ISl KAXKIOU U3
I[II'C Haxoautrcsi B COOTBETCTBUM C TEXHUYECKMMHM XapaKTEPUCTUKAMHU Ha
MoBEPsIeMbIi aHaIU3aTOP (I1. 2. HACTOSIIIETO MACIoPTa).

4.3.4.2. Meroauka WCHBITAHUNA 10 ONPEACICHUIO MPEAECIOB OCHOBHOM
aOCOJIFOTHOM TOTPEIIHOCTH W3MEPEHUsS] KOHIEHTpaluu (MapluaibHOTO JIaBJICHUS)
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Bogopona 1o III'C, monmydaembix ¢ mnomonipto ycraHoBkun YK-01 (3amenser
Metoauky 1.4.3.4.1 npu orcyrcrBuu I1I'C B Oanmnonax).
Omnpenenenre MPOBOJAT IMOCE KaTUOPOBKHM aHAM3aTopa MO JIBYM TOYKaM
COTJIacHO I. 9 pyKOBOJICTBA MO HKCILTYaTAIHH.

IIpumeuanue. I[loBepka aHaIM3aTOpPOB 1O JAHHOW METOAWKE IMO3BOJISIET OTKAa3aTbCid OT
npuobperenus [1I'C B OannoHax.

Cobuparor ycraHoBKy YK-01 B COOTBETCTBHHU CO CXEMOM MpEICTaBICHHON Ha
puc. 9.4 pyKoOBOACTBA IO HKCILUIyaTallMd. AMIIEPOMETPUYECKUN CEHCop 5
ycTaHaBiauBaloT B cocyn 3 mns npurotosienust [II'C u QukcupyroT ¢ momoinso
raiiku 4.

HcnplTanust 10 ONpENeCHUI0  TPEACIOB  JOMyCKaeMoW  aOCOJIFOTHOM
MOTPENTHOCTA W3MEPEHHUs KOHIEHTpaluu (MapluaibHOrO JaBJIEHUS) BOJIOpOJa B
eauHUIAX u3MepeHus 00. %, klla, MM.pT.CT., MI/JI, MKI/1 MPOBOJAAT TOCIE
KaJIMOpPOBKM aHalM3aTopa IO JBYM TOYKaM COIJIACHO M. 9 pyKOBOJCTBa TIO
DKCIUTyaTallMk. 3aTeéM U3MENbYAlT S5-7 TpaHyldl METAUIMYECKOrO0 IMHKAa U
B3BEILIMBAIOT TPU - MATh HaBeCOK Maccor oT 50 g0 300 Mr Ha aHATUTUYECKUX BECAX C
MOTPEIIHOCThI0 B3BemMBaHuss MeHee | wmr. Cocyn 3 TIIATENBbHO NPOJYBAIOT
aTMOC(EPHBIM BO3JYXOM C MOMOIIBI0O MHUKPOKOMIIPECCOpa M 3aKpbIBAIOT BEHTUIb 2
Ha Tuapo3arBope. PeakTop 7 3amONHSIOT aKKyMYJISITOPHOM CEpHOM KHCIOTOM 8.
OnaHy #3 HaBECOK METANIMYECKOTO IMHKa OpocaloT B peakTop 7 M OBICTPO
COCUHSIOT €r0 ¢ BXOJAHOU TpyOKon 6 eMkocTH 3. J{ys Gosiee OBICTPOro MpOTEKAHUS
peakIuu PEeKOMEHAYETCsl HaBECKy IIMHKA H3MEJIbUHTh, a PEAKTOp 7 TMOTPYy3UTh B
crakan ¢ terioi Bogoi (50 — 80 °C). IMonyuaeMslii B peakiMyi pacTBOPEHUS [[HHKA
BOJIOPOJI CMEIIMBAETCs ¢ aTMOC(hepHBIM BO3AyXOM B oOBeMe cocyna 3, oOpasys
MOBEPOYHYIO Ta30BYI0 CMEChb, IPOLIEHTHOE COJEpKaHUE BOAOpPOAAa B KOTOPOM
OTIPEIEIISIIOT TI0 PpopMmyIie

Xj=Vj/(Vi+Ve)*100 (7)

rne: Vj=(myM)*8.31(t+273.15)/B - o0beM BOIOpOJA, BBIIECICHHBIM IIPH

PacTBOPEHUU HABECKH ITUHKA, JT

M - monsipHas Macca IuHKa, r/Mojb, M=65.39

m; - Macca j —OW HaBECKU IMHKA, T

t — remnepatypa I1I'C, °C

B — 6apomeTrpuueckoe napienue, klla

Ve - o6bem cocyna, 1, (cM. Tabi. 3 , m. 3 HAaCcTOAIIETO MacmnopTa),

[Tocne 3aBepiieHus peakuuu (MpekpaiieHue oOpa3zoBaHus IMy3bIpbkoB H, B
peakTope 7) BEHTWIb 2 OTKPBIBAIOT M CTPABJIMBAIOT M30BITOK JIaBJIEHUS B cocylie 3
yepe3 ruapo3atsop 10. I[Tocie crabunuzanuu nokasaHuil (mpuMepHO Yepe3 5 MUHYT)
MPOU3BOJAAT OT 3—X J0 5-TH H3MEpPEHUM ¢ UHTepBaJoM B | MuHYTY. 3atem
orcoequHstoT peakrop 7 u goctaroT ACpH, u3 cocyna 3. AMnepoMmeTpuyecKuii
CEHCOp BBIJIEPKUBAIOT B aTMOochepHoM Bo3ayxe (kak [II'C ¢ HyneBbIM coep:kaHueM
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BosI0pojia) B TeueHue 25-30 munyT. [locne noctmkeHus: ycronuuBbix nmokazanuii AC
B aTMOC(EpPHOM BO3AYyX€ MPOU3BOJSIT UX OTCUET.

HcnibITaHus! TOBTOPSIOT JI KaXKJ0M U3 OCTABUIMXCS HABECOK METAILIMYECKOTO
nuHka. [locie KaXaoro MCHBITaHUS COCYA 3 THIATENIbHO MPOIYBAIOT BO3JAYXOM C
MOMOIIbI0 MUHUKOMITpECCOpA.

Hna xaxmou III'C  BRIMMCISAIOT 3HAYEHUS OCHOBHOM  aOCOIOTHOM
MOTPEIIHOCTU U3MepeHuit (4j) no hopmynam (1) —(9)

Pe3ynbpTaThl MOBEpKH aHAIM3aTOpPa CUMUTAIOT YJIOBJIETBOPUTEIBHBIMH, €CIU
OCHOBHAasl a0COJIOTHas MOTPEIIHOCTh H3MEPEHH KOHUEHTpaluu (mapuualbHOIo
JaBi€HUs)  BOJOpOJA  HAXOAUTCA B COOTBETCTBUM €  TEXHUYECKHUMH
XapaKTepUCTUKaMU Ha MOBEpAEMbIi aHAIU3aTop (1. 2 HACTOSIIEro NaclopTa).

4.3.5. OnpeneneHre BpEMEHU YCTAHOBJICHUS MOKA3aHU.

[IpoBepky BpeMEHHM YCTAaHOBJICHMS T[OKa3aHUW PEKOMEHAYETCS COBMELIATh C
UCIIBITAHUSIMU 110 OIPEACIICHUIO MPEAEIIOB JOMyCKaeMOM OCHOBHOM IMOIPELIHOCTH
M3MEPEHUI KOHLIEHTPALlUK BOJOPOAA.

4.3.5.1. IIpn npoBeneHnn UCHBITAHUM 110 MeTOAMKE 1. 4.3.4.1 mpoBepKy BpemeHU
YCTaHOBJICHHSI IOKa3aHUI IPOBOJAT CIEAYIOIUM 00pa30OM.

1. Beixognyro T1pyOky wu3MeputenbHo kKamepsl ACpH, (cm. puc. 4.1)
OTCOEIUHSIOT OT YBIWKHHUTENS U MPOAYBAIOT aTMOC(PEPHBIM BO3IYXOM C
MOMOIIIBIO0 MOOYAUTENS pacxoja (Tpylia, WIK MUHUKOMIIPECCOP» ).

2. C noMoniplo peayKkTopa Ha OJTHOM M3 OallsIOHOB ycTaHaBiauBaroT pacxon [1I'C
paBHbIil 5 -10 my3sipekoB B MuHyTY. [locne crabunuzanuu nokazanuii ACpH,
B BO3/yX€, BBIXOJHYIO TPYOKY MOJCOCIUHSIOT K YBIAXHUTENIO (DUKCUPYS
BpeMs JocTuwxkeHus 90% mnoka3aHuld OT pacyeTHOM KOHUEHTpauuu Xij,
BBIYHMCIICHHOM 10 popmydie (1).

Pe3ynbTaThl NOBEPKH aHAIM3aTOPa CYUTAIOT YIOBIETBOPUTEIbHBIMH, €CIIH BPEMS
YCTAaHOBJICHHUSI TIOKa3aHUM COOTBETCTBYET TEXHUYECKUM XapaKTepUCTUKAM Ha
MOBEPSAEMBIN aHaIM3aTop (CM. 1. 2).
4.3.5.2. Ilpu npoBeAeHUU HCIBITAHUN 1O MeToAuKe M. 4.3.4.2 MpOBEpPKY BpEMEHU
YCTaHOBJICHUSI OKa3aHUN MTPOBOJIAT CIEAYIOIIUM 00pa30OM.

e CoOuparor yctaHoBKY st mpurorosiienusi [II'C B cOOTBETCTBUM CO CXeMOM
IIPUBEICHHON Ha puc. 9.4. AMIEpOMETPUYECKAN CEHCOP 5 YCTAaHABIMBAIOT B
cocyln 3, repMeTHUYHO (PUKCUPYS €ro C MOMONIbI0 Tallku 4 W PEe3UHOBOTO
Konpla. PeakTtop 7 3amonHAIOT AKKyMYJATOPHOM CEPHOM  KHCJIOTOM.
W3MenbueHHYI0 U B3BELIEHHYI0 HABECKY METAJUNIMYECKOT0 [IMHKA MOMENIAtoT B
peakTop 7, KOTOpPbIA OBICTPO COEIUHSIIOT ¢ BXOJHOM TpyOkoil 6 emkoctu 3.
[Tocne 3aBepmieHust peakuuu (TpeKpalieHue Tmporecca 00pa3oBaHUs
y3bIpbkoB H, B peakTope 7) BEHTWIb 2 OTKPBIBAIOT U CTPABIIUBAIOT U30BITOK
JaBJICHUA B cocyae 3 uepe3 ruapo3arsop 10.

e [locne cTabwin3anuu MoKa3aHUM MPOU3BOJAT UX OTCYET. 3aTEM OTKPYUYUBAIOT
railky 4 u nocrator ACpH, u3 emxoctu 3, (QuUKCUpys HpU 3TOM BpeMs
noctxkeHus 10 % 30HBI MOKa3aHUI OT YPOBHSI CUTHAJIA CEHCOpPa B EMKOCTH C
IIc.
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e Pe3ynbTaThl MOBEPKU AHAIM3ATOPA CUUTAIOT YAOBIECTBOPUTEIBLHBIMH, €CIIU

BpEMSI YCTAHOBJICHUSI MOKA3aHUI HAXOJUTCS B COOTBETCTBUM C TEXHUYECKUMHU
XapaKTepUCTUKaMU Ha MoBepsAeMblil aHanu3aTop (1. 2).

4.3.6. Onpenenenue npeaeaoB JI0MycKkaeMoil a0COTIOTHONW MOTPEITHOCTH U3MEPEHU N

temnepatypbl Ha ormeTkax 0, 25, 50 °C mikansl mpoBepseMoro mpuodopa myreM

CpPaBHEHHMSI €ro MOKa3aHUM C MOKa3aHWsMU HTajioHHoro tepmomerpa (TJI-4 wim

TEpMOMETpP 0o0JIee BEICOKOTO KJlacca TOYHOCTH).

1 G

Puc.4.2. Cxema yCTAHOBKH JUUISL TIOBEPKH NPHOOPA.

1 - TepMOCTAT XKHAKOCTHOH; 2 - STATOHHBIH TEPMOMET]; 3 - MATHHTHASA MEIIANKA,
4 - aMIepOMETPHUECKHH CEHCOP; 5 - BOA4; 6 - TEPMOCTATHPYEMBIH CTAKAH,
7 - aHanuzarop eopopona ABII
4.3.6.1. B cOOTBETCTBUM CO CXEMOI MOKa3aHHOM Ha puc. 4.2., cOOMparoT yCTAHOBKY U
MPOBOJAT CIEAYIOIINE ONIEPALINH:
® T[Orpy’KaroT 4yyBCcTBUTENbHYIO YacTh ACpH, u tepmomerp Ha rimyouny 20-30
MM B TEPMOCTATUPYEMBIM CTaKaH C MHTEHCUBHO MEPEMEIIMBAEMOM BOJOW,
MMEIOLIEN TEMIIEPATYPY IMOBEPSIEMON OTMETKH ILIKAJIBL;
® TJIOCJIC BBIACPIKKK B BOJC B TCUCHHUC HC MCHCC 5 MHUHYT CHUMAIOT ITOKa3aHHU:A
TEeMIIepaTypbl TEPMOMETPA AHAIU3ATOPA U 3TAJJOHHOIO TEPMOMETPA.

IIpumeyanue. KonnyecTBO OTMETOK HIKAJIbI MOXKET OBITh YBEIMUYEHO MIIM YMEHBLIEHO UCXOJS
U3 PeaJbHOT0 IUara3oHa MU3MEPEHUH TeMIIepaTyphbl MOBEPSEeMOro mpubopa, HO ¢ 00sS3aTENbHBIM
BKJIFOUEHHEM HayaJbHOIO M KOHEYHOT'0 3HAYEHM Juana3oHa H3MEpEHUI MoBepseMoro npuoopa.

4.3.6.2. llpenen A,

TeMIlepaTypbl pUOOPOM PaCCUUTHIBAIOT 1O (hopmyJie

OCHOBHOW JIOITyCKaeMOM a0COJIFOTHOM MOIPEIIHOCTH U3MEPEHHUS
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Ap=T°-T' (8)

1
rae: 1 —3HaueHHWe TeMIepaTyphl Cpebl, K3MEPEHHOE TPUOOPOM;
0
T'” 3nauyenue TemrepaTypbl Cpeibl, K3MEPEHHOE STAJOHHBIM TEPMOMETPOM.
4.3.6.3. Ecnu 3HaueHwue AT’ pPacCUMTaHHOE JJIs KaXIOro0 BBHIOPAHHOI'O 3HAYEHUS

OTMETKHM IIKajbl TEMIIEpAaTyp, HE IMPEBBIIIACT 3HAYEHHUS, YKAa3aHHOTO B II. 2,
pe3ynbTaThl UCHBITAHUN CUMTAIOTCS YIOBICTBOPUTEIBHBIMU, a MPUOOP MPUZHAIOT
IPUTOAHBIM K JaJbHEWIIEMY MPOBEACHHUIO MCIBITAHUNW. B TPOTUBHOM cilyyae
npubop OpaKyroT.

4.3.7. Tlo pe3ynpraraM TOBEPKH BBIJAETCA CBUIETEIBCTBO O MEPBUYHON WU
TIEPUOANYECKON TTOBEPKE.

HPUMEYAHHUE. IloBepky aHanu3aTOpoB B COOTBETCTBUM C JaHHOM METOJIMKOW MOTYT
ocymectBisaTe ['TI BHUMOTPU (TOCCTAHLAPT P®), «POCTTECT MockBa» u peruoHaIbHbIC
LCM. Ilpenmnpusitie-u3roToBUTEINb « ®upma « Amspa BACCEHC» ocymecTBiseT
JanpHeHIyo noaaepxky csoux Ilokynarenel, npeniarast yciayru 1o CEpBUCHOMY OOCITYKHBAHHUIO
aHAJIN3aTOPOB, UX IOATOTOBKE K MPOBEACHUIO INEPUOJUYECKONW IOBEPKHM M IPEACTABICHHUIO
aHaJIN3aTOPOB B opraHbl I'occTangapTa Ui IPOBEIEHUS IEPUOANYECKON TOBEPKHU.

5. TIPABUJIA XPAHEHUA

5.1. AHanuzatop B YMNAaKOBKE MNPEANPUITUSA-U3TOTOBUTENS JOJKEH XPAaHUTHCS B
3aKPLITOM TIOMEIIEHUH Tpu Temmneparype or 5 mo 50 °C W OTHOCHTEIBHOU
BIIakHOCTH He Oonee 80 % mpu temmepatype 25 °C (ycnosus xpanenus 1 mo FTOCT
15150).

5.2. Ilpy nIUTENbHOM XpaHEHUU aAMIIEPOMETPUUECKHX CEHCOPOB Y IMOTpeOUTENs
(Gonee 6 mecsileB) HEOOXOAUMO CIUThH PACTBOP AJIEKTPOIUTA.

6. TAPAHTUU U3I'OTOBUTEJIA (ITOCTABLHIUKA)

6.1. TlapanTuiiHbpli CpOK OJKCIUTyaTallud aHajIu3atopa IMpu  COOIIOJCHUU
[ToTpeOuTenem yclioBUW 3KCIUTyaTalldd, YCTAHOBJIEHHBIX HACTOSILIKUM MaclOpPTOM,
cocTaBisieT 24 Mecsila co AHS MPOoJAaku mpudopa.

6.2. I'apaHTUIHBIN CPOK XpaHEHUs 0e3 NepeKOHCEepBallMi NMPHU COOIIOACHUMN MPaBUII
XpaHeHus - 3 roja.

6.3. B TeueHue rapaHTUMHOrO CpOKa MpHU COOJIIOACHUU TMOTPEOUTETIEM MPABUII
IKCIUTyaTallMM  NPEANpPUSITHE-U3TOTOBUTENL  O€3BO3ME3IHO PEMOHTUPYET WM
3aMEHSCT aHAJIN3ATOP WM €ro 4YacTH IO MNPEAbSABICHHUI0 TapaHTUHHOIO TajoHa
(ITpunoxenue 1).

7. CBEAEHUSA O PEKJIAMALUAX

B cnydae oTkasa aHanuzaTopa win 0OHapyKEHUsI HEUCIIPAaBHOCTH B €ro padbore
B IIEPUOJI ICUCTBUS 0053aTENIbCTB, a TAKKE OOHAPYKEHUS HEKOMIUIEKTHOCTH TPHU €r0
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NEPBUYHON MPUEMKe, Biajieiel] Mprudopa AOHKEH COCTaBUTh aKT O HEOOXOJAMMOCTU
OTIPaBKU MpuOOpa NPEANPUATUIO-U3TOTOBUTENIO, WM  MOCTABIIMKY, WU
MPEANPUATHIO, OCYIIECTBIIAIONIEMY FrapaHTUITHOE 00CTyKUBaHUE.

8. CBUAETEJbCTBO O ITPUEMKE

AHanu3atop BoJI0Opojia MOPTATUBHEIN MHOTOGYHKIIMOHATRHBI ABII-02,
3aBojAckoM  Homep  Ne COOTBETCTBYET  TEXHUYECKHM
YCIOBUSM
TVY4215-002-66109885-2010 u nipr3HaH rOJHBIM JJI SKCIUTyaTaIUH.

JlaTa BeIyCcKa 20 T

M.IL
IToanucy Uiy OTTUCKU JIMYHBIX KIIEUM, OTBETCTBEHHBIX 38 IIPUEMKY.
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Ipuaoxenue 1.

“®dupma "Ansbha BACCEHC"

[IpennpusiTue U3roTOBUTEIH

FTAPAHTUUMHBINU TAJOH Nel

Ha PEMOHT (3aMEHY) B TCUCHHE rapaHTUMHOTO CPOKa aHaIM3aTopa BOAOPOJa
ABII-02 TV 4215-002-66109885-2010

Howmep u nara Bblltycka

(3amoJiHAeTCs 3aBOIOM U3TOTOBUTEIIEM )

[IpuoOperen

(mara, HOANMKCH U LITAMI TOPTYIOLIEH OpraHU3aLi¢)
BBenen B skcruryaTanuto

(maTa, MOAINCH)
MPUHST HA TApAHTUHHOE OOCITYKUBAHUE PEMOHTHBIM MTPEATPUITHEM

(mara, moAMHCH)
M.II. PykoBoauTens peanpusaTus

“Pupma "Axsbha BACCEHC"

[IpennpusiTue U3roTOBUTEIH

TAPAHTUWUHBIA TAJTOH N2
Ha PEMOHT (3aMEHY) B TE€UE€HHE rapaHTUMHOTO Cpoka aHanu3atopa Bogopoaa ABII-
02 TV 4215-002-66109885-2010

Howmep u nara Bellmycka

(3aIIOJHAETCS 3aBOJIOM U3TOTOBUTEIIEM )

[IpuoOperen

(mata, MOAMKCH M MITAMIT TOPTYIOIIEH OpraHnu3aIiH)
BBeneH B skcrutyaranuro

(mara, moAMKCH)
MPUHSAT HA TapaHTUHHOE 00CITYKUBAHUE PEMOHTHBIM MPEATPUITHEM

(nmaTa, moAMMCH)

MLII. PykoBoauTenps NpeanpusiTus




Ta6m/ma 3dBUCHUMOCTH KOHIOCHTpAIWHU BOJOPOJIa B HHCTHHHHpOBaHHOﬁ BOAC OT

TeMIlepaTyphl pu aTMochepHOM J1aBiieHuu 760 MM.PT.CT.
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Ipuiaoxenue 2.
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Ipunaoxenue 3.
MeToauka KaJMOPOBKHU JATYNKA TeMIIEPATYPbI

IIpu BeIyCKE M3 MPOU3BOACTBA BCTPOCHHBIM B aMIEPOMETPUUECKHUN CEHCOP
JaTYUK TEMIIEPaTypbl KaTHOPyeTCs MO METOJUKE, aJTOPUTM BBIOTHEHHUS KOTOPOM
3amMcaH B cly)keOHOM MeHIo aHanmu3aropa. Ilpuberath k KanumOpoBKe JaTyuka
TEMIIEPATYPBI CIEAYET TOJBKO NPH 3aMEHE CEHCOpa Ha HOBBIM. B 3TOM ciydae
MOAKIIOUUTE HOBBIM CEHCOP K H3MEPUTEIBHOMY YCTPOWCTBY M  BKIIOUUTE
aHanm3aTtop. /[ mpoBeaeHusT KanuOpPOBKH AaT4nKa TeMiiepaTypbl Bam Heobxoammo
coOpaTh YCTaHOBKY IIOKa3aHHYI0 Ha puc. 4-2. C MOMOIIBI0 3TOW YCTaHOBKH
HEOOXO0MMO 00ECIIEYNTh TP OTMETKH IIKaJIbl TEMIEpATyphl B auamnasone 5 -50°C.
Ecou B Bameld nabopatopum HET TEpMOCTaTa, MOXKHO TPU OTMETKHU UIKAJIbI
TeMIlepaTypbl obecniednTh Oosiee MpocThiM criocodom. [[mst aTtoro Bam HeoOxoamm
TEPMOC, CTakaH C JUCTWUIMPOBAHHOW BOJOM KOMHATHOM TEMIIEPATYpPHl H
IJIACTUKOBBIM CTakaH €O JbAOM. B TepMoc HaneuTe AUCTHILUIMPOBAHHYIO BOAY
nogorpetyio g0 50 +5°C. B crakaHe co JIbJIOM BBIMIOJHUTE OTBEPCTHE qruameTpom 10
MM. /{11 yBenM4EeHUs THaMeTpa 3TOro OTBEPCTUA 10 16 MM 3aimeiTe B HErO0 TEIUIOn
Bojbl. Yepes 5-10 MuHyT Boja B JyHKE OyJeT UMETh TeMIepaTypy TasHUS JbAa ~
0°C.

Jns mpoBefieHrs KaTuOpOBKU JlaTYMKa TEMIIEpaTypbl HEOOXOIUMO MEPEUTH B
ClIy>ke0HOE MEHIO KaJInOPOBOK.

Haxxmure knaBumy «BBon» u BonauTte B [ 1aBHOE MEHIO.
Bri6epure onmuto «KannbGpoBka» u HaxxMuTe KiaBuiry « BBom»
Haxwmure knaBumy «BHU3» W,

CIIZHEEHOE MEHH yaepxknBas ~— ee B HAKATOM
ELTITMEPOEBE L ; coctosaHuu, Haxkmute «BBom». Ha

AUCILICC aHalIn3aTOpa BBICBCTUTCA
CJ'IY)KC6HOC MCHIO, IIOKa3aHHOC Ha

CHOTeMHES Rall-KH

Hymmeeor ToY R pic. I13-1
I[Io =raYeHwM0 O

Puc. I13-1. Ciy:xeOHOE MEHIO.

B  oTkpeIBIIeMcS OKHE  BEIOEpHTE S . "
b P CNYVXEEHOE MEHD

om0  «CHCTEMHBIC KaJUOPOBKH» U KA TTHMEDNET A -
T L g Y

Ha)KMUTE «BBom». Ha UACILIEE

aHaJM3aTopa BBICBETUTCS OKHO, ;-:1-{:11 Fa T

nokasanHoe Ha puc. [13-2. SNeETPOHRMEH

Qurtbrst #H-T.

Puc. I13-2. OKHO CHCTEMHBIX KaJTHOPOBOK.

) Bribepute OITLINIO
«TEMIIEPATYPbI», naxxmute «BBOJl». B orkpsiBmiemcs okune (cm. puc. [13-3)
BbIOEpHUTE oniuto « HwkHel Touku» u Haxkmute «BBO/I».




EANHEPOIEEL:

P HiiwHEe ToY R
EepxHer 70N
[Monopassa T

TEMIIEpAaTypON HWKHEH OTMETKH IIKaJbl:
5+1°C wiam B JIyHKY B CTaKaHe CO JIbIOM.
IIOKa3aHUM
tepmomerpa (cM. Puc. [13-4.) u Haxxmure

Jlo)knurech  yCTaHOBJICHUS
«BBO/I».

Puc. I13-4. OxHO OKa3aHUN TEPMOMETpA.

ELTTHEFOEEL
TEMIIEF. CEHCOPL
EEeIMTs TeMIISpaTVDw
[TEFECH mowed

000.0°C
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Puc. I13-3. Oxno «KanubpoBka
JaT4hKa TEMIIEPATYPhD».

[Torpy3ure CEHCOp v
00pa31oBbIf TEPMOMETP B
TEPMOCTATUPYEMBIN CTaKkaH c

IL&&.HI’IEH! IE‘II--I.-I-
[Mocmae crabiIHMIalIrae
MIOKNaSaHMKE HaMMHTS

'EEOT
256°C

B otkpsiBlIEMCS OKHE

(cMm. Puc.
[13-5.) BBeauTe TEMIEPATYpPY HIKHEH
TOYKH C MOMOILBIO KJIABUII NIEPEMELIEHUS
Kypcopa u Haxmute «BBO/]».

Puc. I13-5. OxHO BBOAA TEMIIEpATypPHI
HUKHEH TOYKH LIKAJIBI.

[Tocne coobuenns 00 ycnemuon KanuOpoBKe HIKHEW TOYKU HA 3KpaHE BHOBb
MOSIBUTCSI MEHIO KanuOpoBKU AaTuynka temmneparypsl (Puc. [13-3). Bribepute omnuto

«Bepxnen Toukm» u Haxmure «BBO/».

[lorpy3ute ceHcop M OOpa3LOBbI TEPMOMETP B TEPMOCTATHUPYEMBIA CTaKaH

WM TEPMOC C TEMIEPATYypOM BEPXHEHM OTMETKM IIKAJIbI

YCTAHOBJICHHSI TIOKA3aHUM TEPMOMETpPA

Cuuraiite ITOKa3aHHe 00pa3IoBoro
TEPMOMETpPa H C TIIOMOIIBIO KJIABMIII
NepeMeneHusl Kypcopa BBEIHUTE  3TO
3HAUYCHUE.

Puc. I13-6. OxkHO BBOJIA

TEMIIEPaTypbl HUKHEN TOUKHU LIKAJIbI.

U, JO0KJIaBIIHCH
(cm. Puc. II3-4.), naxmute «BBO/».

ELTIHMERIEEA
TEMIIEFP. I'EHC'DI A
EremgMTe TeMIIepaTy
ETOPOM mos e

¥

040.0C
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[Tocne cooOienus 06 ycrenHoi kantuOpoBKe BEpXHEH TOUKM Ha YKpaHe BHOBb
MOSIBUTCSL MEHIO KaMOpoBKHU natuuka temrepatypsl (Puc. 113-3). BoiGepure omniuto

OrIwcTHTeE TAaTYHME E
CREeIy O BOMEATHOM
TEMITSPATY RO M

«ITonpaBka T» u Haxmurte «BBO/I».

Brinonanure HHCTPYKIHIO

MOKa3aHHYI0 Ha JHUCIUIee aHaau3aTopa
(cm. puc. [13-7.) u Haxxmute «BBOI».

HamuuTe EBEOT Puic. T13-7. OKHO ¢ HHCTpYKIEH

nokazanuii Tepmometpa (cm. Puc. [13-4.) u
Haxmute «BBOJ». CuwuraiiTe noka3zaHue
TeMIepaTypbl ¢ 00pa3loBOro TEPMOMETpa U
BBEJUTE ATO 3HAYCHHUE C KJIABUATYPHI (CM.
puc. [13-8.). Haxmure «BBOJI».

Puc. I13-8. OkHO 1J1s1 BBOJIa TEMIIEPATYPHL.

I[O}KI[I/ITGCB YCTaHOBJICHUA

Erengrre reMiaepaTipy
STE TIOHHEODD
TEPMOMeTa

020.0°7T
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Ipuiaoxenue 4.

HNucTpykuust mo padore ¢ anaauzatopom ABII-021" co BCcTpoeHHBIM
MHKPOKOMIIPECCOPOM.

Anammszatop  ABII-02I°  MOXeT  IOCTaBIATBCA  CO  BCTPOEHHBIM
MUKPOKOIIPECCOPOM (B JaJIbHEHIIEM - IOMIIA).

Jst BKJIIOUCHHUS MOMIIBI
Ha)XMUTe KiaBuuly “BrnpaBo”. B neBom
BEPXHEM YIJIy OKpaHa  3aropurcs
UKOHKa 00O3Havaromas padoTy MOMIIbI
(cm.  puc. [I4-1). Tlo wucreueHuu
BPEMEHU PABHOTO HMHTEPBANY pPadOTHI
MOMIIbI OHA TIOTACHET.

Puc. TT4-1. OxH0 rMenennii

J5a 3amanus uHTEpBasia paboThI **VCTAHOBEA**
IOMNbl BOMIUTE B MeHIO «lJ1aBHOE N .
MEHIO» => «YCTaHOBKa» W BbIOEpHUTE VOoNMOBMHM M3M-HIMH.
onuuto «MHTEpBana noMmen (CM. puc. EXT{HILIT HEIMepeH™ 3
[14-2). Tlocme HaxaThd KJIABUIIH I‘IHTEP@EI‘&CDB
«BBOom»  aHanmM3aTOp  MPEMIOKHUT YoraHOERAS YacoB
BBECTH BpeMsi paboThl MOMIIbI ( CM. HuETepnEaTa ITOMITE

puc. [14-3).

Puc. T14-2 OxnHo «YCTaHORKAY.

EEEINMTE EPEMA Ilpu moMoLIH KJTaBHII
PLEOTEH ﬁi‘iHHﬁ MEpEMEIICHUS Kypcopa BBEIUTE BpeEMs

paboThl oMbl U Haxkmute “Box”. s
BO3BpalllcHUss B  OKHO  HM3MEpPEHHI
Ha)XMuTe KiaBuiry “OTMeHa” aBa pasa.

Puc. I14-3. OkHO yCTaHOBKH BpEMEHU
DabOTHI TOMITBI

Buumanme! Ecnu u3MepeHuss KOHLEHTpaUUU KHUCIOpOAa MPOBOASTCS B
MarucTpajisix WM €MKOCTAX padoTaloIIMX IMPU JABIEHUSAX HUXKE aTMOC(HEpHOro,
HEOOXOMMO B KayecTBE BXOJHOW TPYOKM MCHOJIb30BaTh BXOJHYIO TpYyOKy
MUKpPOKOMITpeECCOpa.

Ecnu u3MepeHrs KOHUEHTpaIMy KUCIOPOJa MPOBOASTCS B MarucTpajsix WU
€MKOCTSX paloTarolmux MpU JABIEHUSAX BbIIIE aTMoc(epHOro, HEOOXOIUMO B
KayecTBE BXOJHOU TPYOKH HCIIOIB30BaTh BXOAHYIO TpyOKy UK.
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IIpunoxkenue 5.
BoccraHoBiieHHe 3aBOJACKUX IApaMeTPOB

K mporiegype BOCCTaHOBIEHHUSI 3aBOACKUX MapaMeTPOB CIEAyeT MpuderaTh
TOJBKO B KpallHUX ciay4dasx. [I[pm 3TOM HYKHO YETKO BBINOJHATH WHCTPYKLHH,
BBICBEUMBAEMbIC HA JUCILIEEC aHAIU3ATOPA.

JIns BOCCTAaHOBJIEHUS 3aBOJCKMX MapaMETpPOB HYXHO BOWTH B OKHO
«YCTAHOBKA» u, yaepxusas knasuiry «BHWU3», naxate knaBumy «BBO/I». B
MOSIBUBIIEMCS Ha JKpaHE CIIY)KEOHOM MEHIO YCTaHOBOK HEOOXOIMMO BBIOPATH
ONIIUI0 «3aBOJI. HACTpOUKKU» U HaxaTb «BBOJ/I». [lna BoCCTaHOBJIEHHUS 3aBOJICKHUX
YCTaHOBOK B JHAJIOTOBOM OKHE BhIOepuTe omnmmio «JIA» n Haxkmute « BBO».

BocoraHOEMTH
BAEOICKME VOTAHOERMY

A
HET
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