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Omiauuumenvnwvie ocooennocmu ananuzamopoe ABII-01
1.

Y HuBepcansrocTh aHaJIU3aTOPOB u HIUPOKUIA aCCOPTUMEHT
amriepomerpuyeckux ceHcopoB (AC) MO3BOJSIOT pemiarh JoOble 3a7auu
AHATUTHYECKOTO KOHTPOJISI BOJIOPO/Ia B JIFO00I OTpaciy HAPOIHOTO XO3sICTBA

AMnepOMeTqueCKHe CEHCOPBI (AC) o0nmagaroT  yJIy4dIICHHBIMU
METPOJIOTUYECKUMHU U AKCILTyaTallMOHHBIMU XapaKTepUCTUKAMU,
HEOTPAaHUYEHHBIM CPOKOM CITy>KObI, BBICOKOM HaJI€KHOCTBIO, IPOCTOTOM B
oOcnyxxuBanuu u  pabore. Ilapamerpbr kaxgoro wucnoiaHeHuss AC
ONTUMHU3UPOBAHBI JUJI PELIEHUS] KOHKPETHBIX 3ajlad  aHAIMUTHYECKOIO
KOHTPOJISL BOJOPO/IA, & UX KOHCTPYKIUU Pa3zpabOTaHbl C YU4ETOM CIEeUPUKU
IPOBEICHUSI U3MEPEHUH B PA3TMYHBIX 00JIACTSIX.

MHOFO(I)yHKL[HOHanLHHe BO3MOKHOCTH aHAJIM3aTOpa MO3BOJISIIOT MPOBOJINUTH
U3MEPEHUS NapLHUaIbHOTO JABICHUS U KOHLICHTPAUMU BOAOPOAA B KUIAKOCTAX
U Ta3ax B JI00OM BBIOPAHHOI OlepaTopoM €IMHMIIE U3MEPEHUs. AHAIU3aTop
TaKKe MO3BOJISAET MPOBOAUTH U3MEPEHUS TEMIIEPATYPHI.

Bnaroz[apﬁ opurnHasibHOcTH  AC  oOecnieunBaercsd:  “Hepa3pyllarOIIHiA
KOHTPOJIb” aHAJIM3UPyEeMOM MpoObl, MIMPOKUIN Juana3oH, BEICOKAas TOUHOCTb U
JOCTOBEPHOCTh M3MEPEHUM, BBICOKAsl CEJIEKTUBHOCTh, O3KCIPECCHOCTh H
CTAOWJIBHOCTh IOKa3aHUM, a TaKK€ MX HE3aBHCHUMOCTb OT CKOPOCTH MOTOKa
AHAIM3UPYEMON KUIKOCTM W HAJIM4YMSg B HEH MelarouuX KOMIIOHEHTOB H
B3BEIIEHHBIX YACTHII.

Ananuzamoput 6ooopooa ABII-01 obecneuusarom:
I paxyupoOBKY HYJIEBOM TOUYKH MO aTMOC(EpHOMY BO3IYXY. I pangyupOBKY IO

MMOBEPOYHBIM Ta30BbIM CMECSM. Cneurpaz[ynpOBKy 10 Ta30BOM CMECH,
MOJIy4aeMOM € MOMOIIBIO YCTPOUCTBA i rpaayrupoBku YK-01.

B osmoxHOCTB BBIGOpA YI0GHOM IS OIIepaTOpa ¢IMHHIBI H3MEPCHUSL.
Koppekmuio B 3aBHCHMOCTH OT 6aPOMETPHUECKOTO JABICHHS H COICHOCTIL

CI/IFHaJ'H/IBaI_[I/I}O BbIXOJa MOoKa3aHUuM U3 3aJaHHBIX IIPCACIOB U BO3MOXKHOCTDb
pa60TbI B COCTaBC CUCTCMBbI ABTOMATHYCCKOI'O YIIPABJICHHA C IIOMOIOBIO
«CYXHUX KOHTAKTOB.

I[HCTaHuHOHHon nepeady CHUTHAJOB C IIOMOIIBIO TOKOBOTO BBIXOJIA,
ndpooro kanama RS-485(USB).

Janucs mokasaHuii Bo BHYTPEHHIOIO SHEPrOHE3aBUCUMYIO IIaMSTh B PyYHOM
pexume  «bIOKHOT» M B  HENPEPBIBHOM  IIEPUOJUYECKOM  PEKUME
«IIpoTokonupoBanue.

Y no6usit uHTepdeic. Iloxnceerxa rpau4IecKoro AUCILIES.

I epmernunocts kopmyca, crereHs mplieBnaroamuTsl [P-65.
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AMATISATOP BOLOPOMA

Puc. 1. Buemnuii Bua ananuzaropa sogopoja ABIT-01



1. PACITAKOBKA AHAJIU3ATOPA.

[Ipn nmonyuenun ananuzatopa yOenuTech, UTO YIAKOBKAa HE BCKpbITAa U HE MOBpexJeHa. Eciu
BHEIIHUII OCMOTp YMAaKOBKH TMO3BOJISIET MPEIINOJIOKUTH O €€ BO3MOXKHOM BCKPBITHHM WU
MOBPESXKJICHUM  aHaiu3aropa MNP TPAHCIOPTHPOBKE,  HE3aMEMJIUTENbHO  BBI3OBUTE
MIPEACTABUTENS TPAHCTIOPTHON KOMIIAHUM U BCKPOMTE YIIAKOBKY B €TI0 IPUCYTCTBUHU.

[Tonoxxute ymakoBKy C aHAJIM3aTOPOM Ha pabO4YMi CTOJ M pacriakyiTe ee (pacroyioKeHUe
KOMITIOHEHTOB B KOHTEMHEpe MoKa3aHo Ha pucyHke 1.1).

B KOMIUTEKT MOCTaBKH aHATM3aTOPa BXOIAT:
¥ H3mepuTenbHOE YCTPOICTBO aHATM3ATOPA C CETEBBIM KaberneM
¥ AmnepomeTpudeckuii ceHcop

m KommiekT 3amacHBIX YacTed u HpHHaﬂHe)KHOCTeﬁ K aMIICpOMCTPHUICCKOMY CCHCOpPY, B

KOTOPBIN BXOJST:
» D1aKkoH C 2NEKTPOIUTOM
» MewmOpanHbie Koumauku B cbope (3 wr.)
» Komb1o pe3nHoBoe (Ha CTEKJITHHYIO THIIh3Y CEHCOPA)
W3mepurenbHas kamepa ¢ mpucoeaAnHuTenbHbIMU TpyOkamu (¢ ABII-01T, ABII-01T)
IlepexoaHuk
Hepxarenb kaMepbl

KoMmiaekT MOHTaXHBIX MeTeIb

B 8B B

PyKoBOJICTBO 110 DKCIUTyaTally, IaCIIOPT

I[OHOHHI/ITGJIBHO MOTYT OBITH 3aKa3aHbI CJICAyromee nu3aeiaus:

VYerporictBo st rpagynpoku YK-01

YcrpoiictBo nmoarotoBku razosoit npoOsl YIII'TI-01 (xk ABIT-01T")

W3mepurenbHas kamepa ains Mmukpoananuza MKMA

Y B

OuUIbTp TOHKOM 04rCcTKH ra3oB u xkwuakocteit (k ABII-01T, ABII-01T)

W3BnekuTe W3 KOHTEHHEpa IIACTMAcCCOBYIO KOpoOKy ¢ Habopom 3UIl m koMIUIeKT
KpETIeKHBIX JeTaneil. 3aTeM aKKypaTHO U3BJIEKUTE aMIIEPOMETPUUYECKHN CEHCOpP M U3MEPUTEILHOE

ycTpoiicTBo. Pacmionoxxure ux Ha pabouyem croie.

IIpumeuyanue. AC MOJIKITIOYEH K U3MEPUTEIBHOMY YCTPOWCTBY aHAJIU3aTOpA.



2. OBJIACTHU INPUMEHEHHUSI AHAJIMBATOPOB ABII U OBO3HAYEHHE
BAPUAHTOB UX UCITIOJITHEHU A

Ananuszatopsl ABII-01 ucnone3yrores:

- Ha MPEenpUATHUAX TEIUIOBOM M ATOMHOM DJHEPreTHKU Ul aBTOMAaTUYECKOTIO
KOHTpPOJISI pacTBOPEHHOIO BOAOPOAA B XHMMHKO-TEXHOJIOTMUECKHX IIpoLeccax
MIOATOTOBKH BOJBI;

- B CHCTEMax OXJAXJIEHUS TE€HEpPaTopoB, B EMKOCTSIX C JKUIKUMHU SACPHBIMU
OTXOJaMHU JIJIsl OIpeieNieHus “yTedueK” BOAOPO/a;

- B l-oM KOHType OXJaXIEHHUs SAEPHBIX PpEaKTOPOB Ha OOBEKTAX AaTOMHOM
DHEPreTUKU JUISl TPOU3BOJICTBEHHOIO KOHTPOJS COAEPXKAHMS MOJIEKYJISIPHOTO
BOJOPOAA;

- 171 MOHUTOpPHMHIA COCTaBa BO3/lyXa IMPOMBILUIEHHON 30HBI C LIEJBI0 00eCIeYeHUs
M0’KapOB3pbIBOOE30MACHBIX YCIOBUM TPOU3BOICTBA;

- B XUMHMYeCKOH W  HedrenepepaOaThIBalOLIE  MPOMBILUIEHHOCTH  JUIS
IIPOU3BOJCTBEHHOTO KOHTPOJISI BOAOPOJA B XMMHUKO-TEXHOJOTMYECKUX Ipoleccax
CHHTE3a OpraHMYeCKWX ¥ HEOPraHWYEeCKHX COCIUHEHWH, KpekuHra Hedru,
IIPOM3BOJCTBA AMMMAKA, ITIOJIMITUIICHA U T.1L.;

- B Hay4YHO-MCCJIEZJOBATEIbCKUX YUPEKACHUAX aTOMHOU TPOMBIIIIIEHHOCTH;

- B AaBTOMOOWIBHOM MPOMBINUIEHHOCTH TMpPHU CO3JAHUH HKOJOTHYECKH YHUCTHIX
BOJIOPOJHBIX JIBUTaTEIIEH.

Jlyist 3amucy Ha3BaHMsI aHAM3aTopa Mocje o0o3HadeHus Tuna aHanuzaropa ABII mudpamu
«01» yka3pIBaeTCs CTAalMOHAPHbBIM BapHAHT €ro HUCHOJHEHUus, OykBamu «I'», «T», «A»
yKa3bIBaeTCs 00J1aCTh €ro MPUMEHEHUS:

® «A»- ATOMHas dHEpreTuKa

e «TI»- TeruoBas sHEepreTuka;

e «I'»-I'azoananusarop;

BapuaHTel HCIOJNHEHUS aHAIU3aTOPOB OTIMYAIOTCS aAMIIEPOMETPUYECKUM CEHCOPOM U
MIPUHAJIEKHOCTSIMH, BXOAAIMMYU B KOMIUIEKT €r0 IOCTAaBKH.

Anamuzatop ABII-01I' B xommiekre ¢ ACpH»—03 npenHazHaueH i1 W3MEpEeHMH
KOHIIGHTPAaLlMd BOJOpPOJia B Tra3000pa3HbIX cpeAax. AHaIM3aTop MOXET KOMIUIEKTOBAThCS
YCTPOHCTBOM MOATOTOBKHU TrazoBoii mpoosl YIII'TI-01.

ABII-01T' npumensercs Ui  ONpeleNeHHs ‘yTeueK  BOJOpOJa B JJIEKTPOJIU3HBIX, B
CUCTEMaX OXJIa)KJIEHUS T€HEPaTOpPOB, B EMKOCTAX C KMJIKHUMHM SIIEPHBIMU OTXOJaMH, a TaKkKe JJs
MOHUTOpPHHIAa  COCTaBa  BO3[yXa  IPOMBIIUIEHHOW  30HBI C  LeJIbl0  oOecredeHus

HO)K@.pOBSpHBO663OHaCHBIX YCJIOBI/Iﬁ IIpOU3BOACTBA.



9
B xummueckoit u HedrenepepabarbiBaroleil mpombluieHHOCTH aHanuzarop ABII-01T

OPUMEHSAETCS M IPOU3BOJICTBEHHOIO KOHTPOJISI KOHIEHTpAalUMd BOAOPOJAa B XHMMHKO-
TEXHOJIOTMYECKHUX Mpolleccax CHUHTE3a OPraHMYEeCKUX W HEOPraHWYECKUX COEAMHEHUMN, KPEeKHUHTa
He(TH, IPOU3BOJCTBA aMMHAKa, MOJUITUIIEHA U T.JI.

Anammzatop ABII-01T B xommiekre ¢ ACpH,—-03 nmm ACpH,—04 u nporouHoit
u3mepurenbHoit kamepodt MKIDK npennasHauen 1 M3MEpEeHUN KOHIIEHTpALMKU BOJOpOAA U
TEMIIEPATYPHI B IOTOKE KUJKOCTEH, B TOM YUCIIE B MUKPOTPaMMOBOM JMANa30HE KOHIEHTPALMH.

[Ipumensiercs OpU  aHAJIUTUYECKOM  KOHTpPOJIE M YNPABICHUMHM  IPOLECCAMU
BOJIOXMMITOATOTOBKM B aTOMHOW M TermoBoil sHepretuke: TOL[, ['POC, ADC, Tenmocetn u
KOTEJbHBIX. [IpUMeHseTcs Takke B XMMHUYECKOH HedTenepepabaThIBaIONLICH MPOMBIIIIEHHOCTH U
JIpyTUX 00JacTsX.

Anamuzatop ABII-01A B xommuektre ¢ ACpH,—-06 mnpenHasHaueH aias U3MEpEHHM
KOHIIEHTPAllMM BOJOPOJA B KMIKUX M Ia3000pa3HbIX CpeAax IMpPHU BBICOKMX [ABJIECHUSAX, B TOM
yuciae B 1-OM KOHType oOXJaxaeHus saepHbelx peakTtopoB. Cencopsl ACpH,—06 cHaGxeHbl
KOMIIEHCATOPOM THIPOCTATHYECKOTO JABJICHUS U BBIIIOJIHEHBI B KOPITYCE U3 HEPXKABEIOLIEH CTaJH.
Konctpykuus cencopoB ACpH,—06 BblIepKMBaeT HEOrPaHUYEHHOE KOJIMYECTBO IIMKIJIOB
crepuiuzanuii octpeiM napom mpu T=143 °C u naBnennu 3 aTu.

Anammzatopel  ABIT-01A mnpuMeHstoTcs B XUMHYECKOH U HedTenepepabaThiBaroiei
NPOMBIIIJICHHOCTH, KOTJa HEO0OXOAMMO IMPOBOAMTH H3MEPEHHUS KOHLEHTPAIMM BOAOPOAA MpHU
BBICOKHX JIaBJICHUSX.

Ananmuzatopel ABIT-01A MoryT Takke HCIONB30BaThCA B OMOTeXHOJOTHU. KOHCTpYKIMN
ceHcopoB ACpH,—06 ycranaBnuBaroTcsi B (epMEHTEpbl M OHOpPEaKTOpbl OTEUECTBEHHOTO U

HUMITIOPTHOT'O TPOU3BOJACTB.
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3. MOATI'OTOBKA K PABOTE U ITPOBEPKA PABOTOCIHOCOBHOCTH
AHAJIN3ATOPA.

3.1 Ecam TpancmopTupoBaHHE aHAIM3aTOPa OCYIIECTBISUIOCH B 3UMHEE BpeMs rojaa (cwm.

3alUCh Ha CTp. 2), BBHINOJHUTE omepauuu m. 3.3. Hacrosmero pykoBojactBa. Eciam Bam AC

3aI0JIHEH PACTBOPOM JIEKTPOJINTA (CM. 3aIllUCh Ha CTP. 2), TO NEPEXOJUTE K BBIIIOIHEHHUIO 11. 3.3.6.

3.2. BHeurnuit BUJ aMIIepOMETPHUECKIX CEHCOPOB.
Awmnepomerpuueckuid  ceHcopbl  (AC)  BBIMYCKAlOTCS B HECKOJIBKUX
ucroHeHusX (cM. 1. 4.2). Baemnuit Bug AC nokasad Ha puc. 3.1
Cencop ACpH,-03 - nocrasnsiercs B kommiekre ¢ ABII-011°, cencop ACpH»-04
— nocrasinsgercs B komiuiekre ¢ ABIT-01T. OTu cencopsl UMEIOT OAMHAKOBbIE
rabapuTHbIE U MPUCOECIUHUTEIbHBIE pa3MEpbl U OTIUYAIOTCS BHYTPEHHUMH
napameTrpamu. Ilapamerpbl KaXkJoro ceHcopa ONTHMHU3UPOBAHbI A KaKIOH
obnactu npumenenuss ABII-01 u BbIOpaHbl ¢ yuyeToM O0COOEHHOCTEH pelieHus

KOHKPCTHBIX 3a/1a4 aHAJIMTUICCKOI'0O KOHTPOJIA BOAOpOAA.

Puc. 3.1. Buemnuii Bun amnepomerpuueckux cencopo ACpH,-03 u ACpH,-04

Cencopet ACpH»-03 n ACpH;-04 mnocraBisitoTcs ¢ H3MEPUTEIBHOU

kamepoit (MK). [Ing toro uto6s1 nocrath cencop u3 MK Heobxomumo cHavana

OTKPYTHUTb HaKHJIHYIO TaliKy, a 3aTE€M OCTOPOXHO JI0CTAaTh CEHCOP.

Puc. 3.2. BHemHui BUI CEHCOpa B UBMEPUTEIBLHOM KaMepe.

Amnepomerpuueckue cencopbl ACpH;-06 BbIycKaroTCsl B HECKOJIBKUX MCHOJHEHUSIX (CM.

tabnmuiy Ha puc. 3.4). BHemHuii Bum ceHcopoB moka3zaH Ha puc. 3.3. Cencoper ACpH,-06

NOCTaBIAIOTCA B KoMIuiekre ¢ a”anu3aTopoM ABII-01A. OHu BBIIOJIHEHBI B KOpIycax u3

HEepKaBEIOLIEH CTamy M CHAOXEHbl KOMIIEHCATOPOM T'HJIPOCTATUYECKOro JaaBlieHus. biaromaps

STOMY OHU MOTYT YCTaHABIMBATHCS B TPyOONPOBOJBI M €MKOCTH paboTaronife Moj AaBJICHUEM, B

TOM YHCJIE B |-OM KOHTYype OXJIaXKICHUS SAEPHBIX PEaKTOPOB.
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CeHcopsl BBIIEP>)KUBAIOT

HCOTPAaHUYCHHOC KOJINYECTBO OUKJIIOB
CTepWIIM3ALMU OCTPbIM mapoM npu T=143

°C u P=3 aTm.

Puc. 3.3. BHemHuil Buj CTEpUIN3yEeMbIX

amnepomerpuueckux cencopoB ACpH,-06

MNcnonHenns ACpH2-06
O6o3HauyeHne AC | d, mm| D, mm| L, MM

ACpH2-06-01 25 25 70
ACpH2-06-02 19 25 150
ACpH»-06-03 19 19 200
ACpH:-06-04 22 22 250

/,il:j 1 - HWXHUI KopnyC
4

D 15 2 - KONINA4oK MeMbpaHHbIi
3 3 - KOMbLO YMIOTHUTENbHOE
y 4 - KONbLO YNIOTHUTENBHOE
3 5 - pacTBOp 3nekTponuTa
\ 14 6 - KaToR
6 7
7 7 - [aTyuK TemMnepaTypbl
9
13 8 - KONbLO YNIOTHUTENBHOE NI0CKoe
)

9 - CTeKNsHHas rnnb3a

10 - kabenb

11 - BTynKa

12 - cucrema membpaH
13 - aHog
3 14 - apeHaXkHbIA KaHan

15 - Kopnyc ceHcopa

Puc. 3.4. ACpH,-06
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3.3. 3amMeHa MeMOpPaHHOTO KOJITTaYKa M/MJIH 3aJIMBKA PACTBOPA JIEKTPOJIMTA.

Ecmu TpeOyercst 3aimMTh pacTBOp AJIEKTPOJIUTA WM 3aMEHUTh MEMOpaHHBIA KOJMAYOK,
JIOCTAaHbTE CEHCOp U3 M3MEPUTENbHOM KaMepbl WM TepMETHYHOM fYEHKH, 3aTEM BBINOJIHHUTE
onepauuu .. 3.3.1-3.3.5.

3.3.1. OTkpyTHTE TaliKy CEHCOpa U aKKypaTHO JOCTaHbTE 3JEKTPOHBIN aHCAMOIIb U3
MeMOpaHHOTo KoJmadka (cM. puc. 3.5).

BHUMAHUWE

He npukacaiitech K SJEKTPOAHOM CUCTEME W CTEKJISTHHOW THIIb3€
pykamu. [laxke He3HAuWTENbHOE 3arps3HEHHE BHYTPEHHUX JJIEMEHTOB
CEHCOpa OTPHIIATEIHHO CKa3bIBACTCS HA €ro padoTe.

Ecnu anexTpoaHbslit aHcaMOJ1b MPUIIUT K KOJINAYKY, TO, O-BUANMOMY,
B HEM BBICOX PacTBOp AJIEKTposiuTa. B 3TOM ciyyae 3aneiiTe ¢ HOMOIIBIO
mmpuna 1 — 2 M IUCTHIITMPOBAHHON BOJBI B 3230p MEKIY KOJMAYKOM U
AIIEKTPOJIHBIM aHcambiieM. Uepe3 2-3 yaca 3aKpUCTAILTU30BABIINECS COJIH

pactBopsTcs, U Bbl 6€3 ycunuid jocTaHeTe 3ISKTPOAHBIA aHCaMOJThb.

Puc. 3.5. Buemnuii Bun ACpH, 6e3 memOpaHHOTO KoJITIavyKa.

3.3.2. IlpomoiiTe >NEKTPOAHBIA aHCAMOIb B JUCTUILTUPOBAHHON BOJE, OCTOPOXKHO YJIAIIUTE
OCTaTKW BIIard (PrIbTpOBaJIBHOW Oymaroil u mojoxkute ero Ha canderky. [IpomoiiTe Kommadok
TUCTUJUTMPOBAHHOW BOJON M CTPSXHHUTE OCTABIIYIOCS B HEM BIIATY.

s 3amenbl MmemOpaHHOTO Kojimauka 2 B crepuim3yemoMm ceHcope ACpH,-06 (cm. puc.3.4)
CHayvaja OTKPYTHUTE HIDKHUN Kopiyc 1, a 3aTeM CHUMHUTE MEMOpPaHHBINA KOJIITAYOK 2.

Ilpumeuanue. B BepxHel yacTn MEMOPaHHOTO KOJIMTaYyKa YCTAHOBJIECHO T€PMETU3UPYIOIIEe
KOJIBIIO, TIO9TOMY HEOOXOIMMO TPHIOKHUTH HEOOJBIIOE YCHUIHE BJIOJb OCH CEHCOpa IS
IpeosIoNieHHsI Cuil TpeHus. Ecnu Konmadok «IpHiIuI» B MECTE YIUIOTHEHHS, TO MONpoOyiiTe
IPOBEPHYTH €r0 BOKPYT OCH.

[IpomoiiTe »IEKTPOAHBIA aHCAMOJIb JTUCTHWIJIMPOBAHHOW BOAOH, OCTOPOXKHO YIAJIWTE
OCTaTKU BJard (GUIbTPOBAILHOW OyMaroi u rosioxkure ero Ha canderky. [I[pomoiiTe Konmayok
JUCTUITMPOBAHHOM BOJOHM U CTPSAXHUTE OCTABILYIOCS B HEM BIIAry.

3.3.3. C nomompio (rakoHa — KameJbHUIBI 3aJIedTe B CTaphlii WJIM HOBBIM MeMOpaHHBIN
KOJIMa4yoK 1 MII pacTBOpa 3JEKTPOJIUTA, HE JojauBas 1-2 MM 70 mepBoro OypTHUKa Ha KOJMadyke (CM.
puc. 3.4 u 3.5).

[Ipu 3anuMBKE 3JEKTPOJIUTAa Ha IMOBEPXHOCTH MEMOpaHbl WIM CTEHKaX KOJITadyka BO3MOXKHO

oOpa3oBaHue My3bIPEKOB BO3ayXa. Jist MX yajaeHusl clerka MOCTYYUTe 10 KOJMAvYKy COOKY U
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OCTaBbTC €TI0 B BCPTHUKAJIIBHOM IIOJIOKCHHUU Ha 5 MUHYT. OcraBuinecs IMy3bIPbKKU BO3JYyXa

BCIUIBIBYT Ha MOBEPXHOCTh. [locMoTpuTeE eliie pa3, HET JU B PaCTBOPE 3JIEKTPOIUTA ITy3bIPHKOB
BO3/yXa.

3.3.4. Coopky cencopoB ACpH»-03 — ACpH,-04 npoBoasT ciieayromumM o0pa3om:

1. CaBuHbTE pe3WHOBOE KOJIBIIO HA OOKOBOW MOBEPXHOCTH MEMOpPAaHHOTO Kojmayka Ha 1-2
MM BHH3 C JPEHAXKHOTO OTBEPCTHS (CM. puc. 3.5 u 4.2).

2. Bo3pMuTe 31€KTPOIHBIN aHCAMOIIb U MEIICHHO BCTaBbTE €r0 B MEMOpPaHHBIN KOJTIAYOK B
BEPTUKAJIBHOM MOJOXEHUU. J30BITOK pacTBOpa 3JEKTPOJIMTA JIOJDKEH BBICTYNUTh 4Yepe3
IpeHaxHoe oTBepctue 14 (cMm. puc.4.2).

3. 3akpyTure raifky B MeMOpaHHBIA KOJIMa4doK 110 yrnopa. Toprosas
9acTh AJIEKTPOJHOTO aHCAMOJIS TOJDKHA HATSHYTh MEMOpaHy Ha KOJIAayKe B
BUJI€ 30HTHKA.

4. VYpganure OCTaTKH Biard ¢ OOKOBOH
IIOBEPXHOCTH KOJMAYKa U CABUHBTE PE3UHOBOE KOJIBIO

Ha JPCHAKHOC OTBCPCTUC.

5. VYcTaHOBHTE CEHCOp B HM3MEPUTEIBHYIO

Kamepy (cM. puc. 3.6) U 3aKpyTUTE HAKUAHYIO raiiKy 10

; 8 ynopa (cM. puc. 3.7 u puc. 3.2).
Puc. 3.6. Ycranoska ACpH, B Puc. 3.7. ®uxcanus ACpH,
U3MEPUTENIBHY IO KaMmepy. B U3MEPUTEIIBHOMN Kamepe.

3.3.5. Coopky cencopa ACpH;-06 (cMm. puc. 3.4) IpoOBOAST CIEAYIONUM 00pa3oM:

1. Yb6emurech B HaJlWMYUM Te€PMETU3UPYIOMIETO KOJbla 8 Ha OOKOBOW ITOBEPXHOCTH
3JIEKTPOTHOTO aHCaMOITsI.

2. Bo03pMUTE METAIITUYECKHI KOPIYC C IEKTPOAHBIM aHCAMOJIEM U MEJJICHHO BCTaBbTE B
MeMOpaHHBIH KOJIMA4YOK 2 B BEPTUKAIBHOM MosokeHHH (puc. 3.4). M30bITOK pacTBOpa
3JIEKTPOJIUTA JOJIKEH BBICTYIUTh Yepe3 APeHAKHbIN KaHal 14 Ha GOKOBOW MOBEPXHOCTH
3JIEKTPOTHOTO aHCaMOITsI.

3. Vnpanute candeTkoil BBICTYMUBIINE KAallld SJEKTPOJIUTA C OOKOBOM MOBEPXHOCTU
KOJITayKa.

4. 3akpyTtuTe HIKHMM Koprryc 1 ceHcopa g0 ymopa. ToprioBas 4acTb 3JEKTPOIHOTO

aHcaMOJIsg AOJIDKHA HATAHYTb CUCTEMY MeM6paH Ha KOJIITA4YKE B BUAC 30HTA.
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3.3.6. IlogcoenuHute BWIKY IIHypa aHald3aTopa K CETH INepeMeHHoro Toka 220B c

ygactrotod 50 I'm. Ilocne BkIOYeHMs aHanM3aTopa Ha €ro JUCIUIEE CHayasla MOSBUTCS JIOTOTHII
®upmbl «Anbha BACCEHC», a 3aTeM HauHETCS MPOIIECC CaMOAMArHOCTHKH, KOTOPBIH UIUTCS OT 3
1o 5 munyt. Ilocime 3aBepuieHMs Mpolecca CaMOAMATHOCTUKM AHAIU3ATOP MEPEXONUT B PEXKHUM

U3MEpPEHUM.
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4. YCTPOMCTBO U MPUHIIUII IEHCTBUSI AHAJIU3ATOPA

4.1. Onucanue CBOWCTB M KOHCTPYKIIMU M AaHAJIM3aTOpA.

ARANUSATOR (BO/ORO)DVA

23.3C

345

23 30 17.08.17.

ABMN =01

LEORONT)

)
©
&

Puc. 4.1. Buemnuii Bua ananuzaropa kuciaopoaa ABIT-01.
1 — Kopmiyc, 2 — I'paduueckuii nucrueii, 3 — KnaBuarypa, 4 — MoHTaxHbIE TIETIH,S —
I'epMOBBOIBI WITH pa3beMbl Kabelneil CEHCOpPOB, 6 — AMIIEpOMETpUIECKHil ceHCcop, 7 —

Pazwemsl naTEpdeiicoB. 8§ — Bron muranus, 9 — Kabens cencopa.

Brewmnuii Bux aHaim3atopa mpeiacTaBieH Ha puc. 4.1. AHamuzatop COCTOMT U3
M3MEPUTENIBHOTO YCTPONCTBA U aMIIEPOMETPUIECKOTO ceHCcopa. MI3MepUTENbHOE YCTPONHCTBO UMEET
NPOYHBIM, JUTON NbUIEBIaroHENpoOHUIaeMblii Koprmyc 1 crenmenu 3ammurtsl [P-65. Ha nuuesoit
MaHeIu aHaJu3aTopa PAcmojoKeH rpaduueckuil guctuie 2 u kiaBuarypa 3. Jlucrield u KHOIKH
KJIaBHATYypbl HMMEIOT IOJCBETKY, YTO 00JierdaeT MOJb30BaHHME AHAIM3AaTOPOM B 3aT€MHEHHBIX
nomeneHusx. Koprnyc anammzaropa COCTOMT U3 IBYX OTCEKOB, TEPMETHUHO COEIMHEHHBIX MEXKIY
co0ol C MOMOIIBbI0 BUHTOB. Ha HIKHEH CTEHKE KOpIyca pacIioIOKEHBI TePMOBBOJA S5 KaOens
aMIIEpOMETPUYECKOr0 CeHcopa 9, repMoBBOJ 8 A MOAKIIOUEHMs Kaless MUTAHUs, pa3beMbl 7

TOKOBOTO BBIX0J1a, KOHTAKTOB pelie («CyXHUX KOHTakToB») M LuppoBoro kanama RS-485(USB).
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BJ'Ial"OI[apH TaKOMY PCHICHUIO obecneunBaeTcs HaAgC)XKHasa 3aliuTa OT BO3MOXKHOI'O ITOIIadaHMA

BJIard BHYTpb KopIyca. /[y KpeluleHns aHalnu3aTropa Ha IMUTE WIN «II0 MECTY» IpeIHa3HAYEHBI
YeTbIpe MOHTAKHBIE METIH 4, pacrojlaraéMble Ha ThJIbHOM CTOpPOHE KOpIyca.

B 3aBucumocCTH OT BapHaHTa MCIIOJHEHMs aHauu3aTopa (CM. I. 2) W 3aJa4M UCCIIEIOBAaHUS
aMIIEPOMETPUYECKUN CEHCOP MOJKET YCTAaHaBIMBATbCS B U3MEPUTEIBHYIO KaMepy WIn
HETMOCPECTBEHHO «II0 MECTY», HallpUMep, B ONOpeakTop, TpyOOIpoBO/I, a9POTEHK U T.1.

Wntepdeiic Ilomp3oBaTenss W mOporpaMMHoe OOecHeueHHe peaqu3yioT BBIIOJIHEHUE

CIIeTYIOIHMX (PYHKITUH U PSKUMOB pabOTHI aHATTU3aTOpA:

BBHIOOpD M3MeEpsEeMON BEJIWYMHBL: MAPHUAIBHOTO JaBJICHHUS BOAOPOAA, MPOIEHTHOTO

COJIEpXaHUs WU MaCCOBOUM KOHIICHTPALINH;

- BbIOOp ynOOHOW Al omepaTopa €AMHUIBI U3MEPEHHUs] ¢ BO3MOXHOCTBIO IMOCIEAYIOMINX
MIEPEXO0/I0B B APYTHE EAMHHUIIBI;

- TPaayupOBKH aHAJIM3aTopa IO HYJIEBOW TOUKe (BO3MyX) M MO TMOBEPOYHOM Ta30BOM cMecH
(IIT"C) u3 6ayioHa UK MoJyyaeMoi ¢ MOMOILBIO yCTaHOBKH rpagyupoBoyHoit (YK-01);

- HACTPOWMKYy CTaHIapTHOro TOKoBoro Bbixona (0-5, 0-20, 4-20 MA) Ha TpeOyeMblii Juana3oH
M3MEpPEHUs C BO3MOKHOCTBIO aBTOMAaTHUECKOI'0 U3MEHEHHs MacIllTada 1IKabl caMonucia B
Clydyae TMPEBBIIICHUS BEPXHEro MpeAena HW3MEpPEHHUs] € OJHOBPEMEHHOW aBAapUHOMN
CUTHAJIN3aluei;

- YCTaHOBKY BEpPXHEro U HIDKHEro IpeiesoB cpalaThIBaHHMs CHUTHAJIH3ALMMU C Teperaydeit
YIPABJISIOUIUX CUTHAJIOB C TOMOIIBIO «CYXUX KOHTaKTOB);

- BO3MOXHOCTb BHECEHMsS KOPPEKUMM B T[OKa3aHHUs aHaJIM3aTOpa B 3aBUCUMOCTH OT
0apOMETPUYECKOTO JaBICHUS U COJICHOCTH;

- mepenady nHGoOpMaIMK Ha KOHTpOJUIEp win nepcoHanbHbiid Kommbiorep (I1K) ¢ momorpio
uugposoro kanana RS-485(USB);

- IPOTOKOJIMPOBAHME MMOKA3aHWW aHAJIU3AaTOPa BO BHYTPEHHIOK YHEPrOHE3aBUCUMYIO MTAMSTh,
BO3MOKHOCTh Tepefauyd 3alpoTOKOJMpOoBaHHBIX JaHHbIX Ha [IK wnm Ha paucruei
aHamu3aTopa B TAOJIMYHOM BUJIE;

- 3amUCh IOKa3aHWU aHaJIM3aTopa MO KOMaHJAE C KJIABUATYphl B 3JIEKTPOHHBIA OJOKHOT ¢
BO3MOXHOCTBIO X niepeaayu Ha [1K u BbIBOJIa Ha TUCIUIeH aHAIU3aTOPA;

Kaxnpiii u3 BapuantoB ucnonHeHus aHanuszatopa ABII-01 opueHTHpoBaH Ha KOHKpETHbBIE
0o0IacTH TIPUMEHEHUSI W KOHKPETHBIE 3aJauyd aHAJUTUYECKOrO KOHTPOJS BOJIOpoOJa U
KOMIUIEKTYETCS CIEUalIbHO pa3pabOTaHHBIM aMIEPOMETPUYECKUM CeHcOopoM. bmaronaps
yHuBepcaibHOCTH aHamu3atopa ABII-01 kaxaplii CEHCOp COBMECTUM C HM3MEPHUTEIbHBIM

YCTPOHCTBOM aHAJIU3aTOPA.
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4.2. OnucaHue cBOICTB B KOHCTPYKIIMHA aMIIEPOMETPUYECCKHUX CEHCOPOB.

AMIlepOMETpUUYECKHE CEHCOPBI, HcTlob3yeMble B aHanu3aTope ABII-01, sBustorcs ceHcopamu
napiuaibHoro gasieHust Bojpopojga (ACpH,;) u MoOryT mNpuMEHATbCS JUIsl aHadu3a Kak
ra3oo0pa3HblX, TaK U JKUAKUX cpeld. Takue ceHcopbl 00Jalai0T BBICOKOM CEIEKTUBHOCTBIO K
BONOPOAY U HE IOJBEPIKECHBI BIIMAHUIO APYTHX DJICKTPOXMMHMYECKH AKTUBHBIX Ia30B, HMOHOB,
OMOJOTMYECKHX MOJEKYT W OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX CHCTEM, MNPUCYTCTBYIOLIUX B
ananmusupyemoit cpeze. [Ipororunom ACpH, sBnsiercs snektpon Kmapka. «®Pupma «Anbga
BACCEHC» Bointyckaet uyetbipe mMoaupukanmu ACpH,, KOHCTPYKIIMM KOTOPBIX pa3pabOTaHBI C
Y4eTOM OCOOCHHOCTeH M CHeuu(UKHd NPOBEICHHS H3MEPEHUIl B PpaszIMuYHBIX 00JacTAX mpU
pelIeHnH pa3HOOOpa3HBIX 3aJad AHAJTUTHUYECKOrO KOHTPOJs BoJOpoAa. KOHCTpYKTHBHBIE
napaMeTpbl U MaTepuaibl IEMEHTOB Ka)KJOr0 BapHaHTa MCIIOJIHEHUS CEHCOpa ONTHMHU3MPOBAaHbI
JUIsL PELIEHUs] KOHKPETHBIX 3a/ad aHAJIWTUYECKOTrO KOHTpOJIsl Boaopoda. bmaromaps stomy
aHaimu3atopsl  Bomopona  ABII-01  oOmamaroT  yJaydmIeHHBIMH —~ METPOJIOTHYECKUMHU |
9KCITyaTallMOHHBIMU ~ XapakTepucTukamu. biaromapss mnpeaenbHO HHM3KOMY —IOTPEOJICHHUIO
BOJIOPOJIa aMIIEPOMETPUYECKHM CEHCOPOM, OOECHeunBaeTCd «HEpa3pyLIAIOMUi KOHTPOIbY
AHAIM3UPYEMOU JKUJIKOCTH W JIOCTHTAeTCsl BBICOKAS TOYHOCThb, HAJAEKHOCTh U JIOCTOBEPHOCTH
pe3ynbratoB u3mepenuil. Cencopsl 3toro tumna rpagyupytores no I1I'C u atmocdepHomy Bo3nyXy,

JIOJITOBEYHBI, IPOCTHI U HEAOPOTH B 3KcIulyaTauuu. Takue ceHcopsl B koMmiuiekte ABII-01 moryt

HCIIOJIB30BAaThCA JIs aHalIn3a BOJOPO/Ja B ra3ax, B IIPCCHBIX U COJICHBIX BOAax.

Koncrpyknusa ACpH,-01 saBnsercs 0a30BOH MOJENbIO aMIIEPOMETPUUYECKHX CEHCOPOB

napuuaibHOro AasieHus Bogopoaa. Buenrnuii Bugy ACpH,-01 nokaszan Ha puc. 4. 2.

ACpH,-01 npencrasisier co00ii MEKTPOIUTHUECKYIO sTUeiKy, 00pa30BaHHYIO 3JIEKTPOTHOM
CUCTEMOH: - aHoxoM 13 wm karogoM 6, NOTpYXEHHBIMH B pacTBOp JJIEKTPOIUTa 5.
DneKTpoXUMHUECcKas slueliKa pacrojio’keHa B KOpIyce 2 M OTAENIeHAa OT aHaJIU3upyeMoil cpeibl
razonpoHmmaeMor MemOpanoil 12. DmekTpomHasi cHCTeMa 3aKperyieHa B CTEKJISTHHOM
MWIMHIPUYECKON Tuib3e 9 Tak, 4To aHoA 13 pacroiiokeH BJOJb €€ OCH U KOHTaKTHUPYEeT C
pacTBOPOM 3JIEKTPOJUTa 5 CO CTOPOHBI TOPLIOBOM 4YacTH T'WJb3bl 9, a KaTox 6 PACIONOXKEH Ha
OOKOBOI MOBEPXHOCTH THIIB3HI 9. ["a3omponumaemas memOpana 12 3akperuieHa Ha TOPIOBOW YacTh
kopryca 2. [I'epMmeTusanus 3JIEKTPOJIUTHYECKOM SYEUKHM OCYIIECTBISETCS C  MOMOIIBIO
VIUIOTHUTENHHOTO KoJblla 3 u raiiku 1. Ha 60k0Boil moBepXHOCTH KOpITyca 2 UMEETCSl TPEHAKHOE

otBepcTue 14 mus ynaneHnust u30bITKa pacTBOpa 3JIEKTPONIUTA 5.
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1 - ramika

10

| | 2 - Konmavok MeMOpaHHBIK

7 - DaTYHUK TeMIEPATYPEI

INININININS

15

8 - MeMmOpana 3aimmTHas

DK B9 3 - KOJBIIO YIUIOTHHTEILHOE
T T B

3::: :::;i 4 - KOIBIO YIIOTHUTENLHOE
KX %

i"" "‘;i 5 - pacTBOP EKTPOIUTA

] ¢ ‘ 2

d 6 - katon Ag/AgCl

I

)| I

|

’P
U

9 - cTexIsIHHAA THIIb3a

4
M 10 - kabennb

1\~ — 5 11- TpyOka TepMoycaaHas HiIH
n YIUIOTHHTENLHbIH KONMMAa40K
' 6 12 - memBpana rasonpomnuaemas
7 9 13 - anox
N— 14 - oTBEpCTHE IPEHAKIOE
‘; Y ,;; b 15 - npope3b B KOpryce
t_JI L
[ o - 1 1
13 8 12

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

Amnepomerpuueckuil cencop ACpH,-01 cHaOxeH cucteMoil TepMOKOMIEHCAIUH, KOTOpast
BBOJIUTCSI Ha TEMIEPATYPHYIO 3aBUCUMOCTh PACTBOPUMOCTH BOJIOPOJA B BOJIC M/MIU HA CBOMCTBa
ra3onpoHuIaeMoil MemOpanbl. JlaTduk TemmepaTypsl 7 BHAassH B TOPIOBYIO YacThb CTEKIISTHHOW
ruib3bl 9. PacnonokeHnue matumka TeMmrepatypbl 7 U aHoja 13 B HEMOCPEACTBEHHOW OJIM30CTH OT
aHAJTM3UPYEMOM JKHUIKOCTH OOECIEeYMBAIOT BBICOKYI0 TOYHOCTb M HIKCHPECCHOCTh HM3MEPEHHH.
Takoe pacnojoXeHue JaTYuKa TEMIEePaTypbl 7 MO3BOJIIET UCKIIOYUTh OIIMOKH MPU TpagyHdpOBKE
CEHCOpa, BO3HUKAIOIIME M3-32 «OXJAXJIEHUS» MEMOpaHbl BCIEACTBHE HCHApEHUs BJIaru c ee
oBEpXHOCTU. OJIMHAKOBBIE IIOCTOSIHHBIE BPEMEHM OTBETA aMIIEPOMETPUYECKOIO CEHCOopa Ha

HU3MCHCHUA KOHLCHTPALMKU BOAOPOAa M Ha U3MCHCHHC TCMIICPATYPbI aHaJ'II/I3I/IpyeMOI71 KUIKOCTHU
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MO3BOJIOT CHU3UTh JUHAMHWYCCKYHO MOTPCHIHOCTD I/ISMepCHI/Iﬁ 1 00€eCIIeUYnTh BBICOKYIO TOYHOCTH

tepmokoMmieHcauu. ACpH;-01 MOXeT ycTaHaBIMBAaTHCS B IPOTOUHYIO U3MEPUTEIBHYIO KaMepy.

Koncrpykuua ACpH,-03 otnuyaercs ot 6azoBoit monenn ACpH;-01 mnoBbleHHOM

YYBCTBUTCJIIBHOCTBIO U IMPEACIIBHO HHU3KOM BEIUUYMHOM OCTATOYHOI'O TOKA.

Koncrpykuus ACpH,-04 otnnuaercs ot moaenu ACpH»-03 Hanuuuem AONMONIHUTETBHON

3amuTHOW MemOpansl 8 (cM. puc. 4.2), pacmoiOXKEHHOW Ha BHEIIHEH IMOBEPXHOCTH
ra3ornpoHuaeMoit memopans! 12. Hannune memOpansl 8 obecriedrBaeT JOMOTHUTEIBHYIO CTEICHb
3alUThl AIEKTPOJIHON CUCTEMBI U Ta30MPOHULIAEMOIl MeMOpaHbl 12 OT MOBpeXIeHUH, BbI3BAHHBIX
nepenajgamMu JaBJICHUN B aHAJU3UPYEMOM KUIKOCTH M HAJIMYUEM B HEW TBEpAbIX yacTuil. Kpome
TOTro, ONarojapst 3alUTHOH MeMOpaHe 8§ CHUXKAaeTcs 3aBUCUMOCTh MOKa3aHUN OT CKOPOCTH MOTOKa
QHAIM3UPYEMON KHUAKOCTU. OTO TMO3BOJMIJIO OTKa3aTbCsl OT TEPEIUBHBIX YCTPOWCTB U
CTa0MIIN3aTOPOB PACXO/a, TPATUIIMOHHO NMPUMEHSEMBIX B aHAJIOTUYHBIX MPUOOpaxX 3apyOekHOTO U
OTEYECTBEHHOTO Mpou3BoJicTBa. biaaromapst atum coiictBam ACpH,-03 u ACpH;-04 B komIuiekTe
¢ a"anuzaropoMm ABII-01T Hanuu mmpokoe NTpUMEHEHUE B TEIIOAHEPTETUKE U TPOMBILIIEHHOCTH
IIPU ONPEIETICHUN CIIEOBBIX KOJIMYECTB BOAOPOIA B KUJIKOCTAX, HAIPUMEP, [IPU aBTOMATUYECKOM
XUMKOHTpoJIe mporieccoB BogonoaroroBku Ha ADC, TOLl, 'POC u rtemnocersx. [ns pemenus
stux 3amady ACpH,-03 u ACpH;,-04 ycraHaBiauBarOTCs B MPOTOYHBIE U3MEPUTEIBHBIE KaMEPHI,
cHaOKeHHBIE BCTPOCHHBIM 00paTHBIM KilanaHoM (cM. puc. 3.2, 4.5, 4.6).

Monudukarms cencopa ACpH,-06 ortnmuaercs ot 6azoBoit mogenu ACpH,-01, tem, uTto

€ro KOHCTPYKIUS BBITIOJHEHA B KOpIyCce M3 HEp)KaBEIOUIeH CTalM M CHaOKeHa KOMIIEHCATOPOM
BHemHero paasiieHus. bnaromapst stomy ACpH;-06 Moryt mnpuMeHSITbCS [Jid ONpeAeeHus
KOHIICHTPAIlMU BOJIOPOAA B KUIKOCTSIX M Ta3axX MPH BBICOKMX NABICHHUSIX, B TOM 4HUCIE B 1-oM
KOHTYpE OXJIQXJCHHS SICPHBIX PEaKTOPOB. ODIEKTPOAHAs cucTemMa ceHcopa (cMm. puc. 3.4),
cocTosmas u3 kKaroga 6, aHoma 13 u pacTBOpa SJEKTPOJIMTA pa3MelieHa B KOJIMAuke 2 W3
MJIACTMACChl, YCTOMYMBOM K BBICOKMM TEMIIEpaTypaM M JaBjieHUsAM. Ha TOpIioBON MOBEpXHOCTU
KOJIMayka 2 3aKperieHa cucTtemMa MeMOpaH 12, BwiaepkuBaromas nepemnanbl gaBieHus. C 3Toi
[eNbI0 Ha OOKOBOH IMOBEPXHOCTH MEMOpPAHHOTO KOJIMAayka 2 TaKkKe PaCIOJOKEH KOMIIEHCATOP
naBicHHs. braaromapst pe3sMHOBBIM KosbllaM 3, 4, 1 8§ oOecrednBaeTCsl TePMETH3ANS JIEKTPOTHOM
CHUCTEMBbI CEHCOpa MpHU 3aKpyYMBAHUU HWKHETO 1 m BepxHero 15 koprycoB ceHcopa. Ha kopmyce
15 ceHcopa 3akperuieH pa3beMm JUis MonKItoueHust kabens 10, COENMHSIONIETO CEHCOp C
n3MeputenbHbiM - ycrpoiictBoM ABII-01. Cencopsr ACpH,-06 BbImyckaroTCsi B HECKOJBKHX
UCTIOJTHEHUSX, OTJIMYAIOIIMXCSl Ta0APUTHBIMU U TIPUCOCAHHUTEIBHBIMU pazmepamu. O003HaUYCHUS
¥ yHU(UIUPOBAHHBIE pa3Mephl ucnogHeHui ceHcopoB ACpH,-06 mpu 3aka3e u B TOKyMEHTaIUH

JIpYroro u3Jenus MpuBeAeHbI B TabauIle Ha puc. 3.4.
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4.3. OnucaHue KOHCTPYKIUM U3MEPUTEIbHBIX Kamep.

Jns pemieHus psiaa KOHKPETHBIX 33/a4 aHAIMTHYECKOTO KOHTPOJST BOIOpPOAa, (UpMOi
«Anbppa BACCEHC» BbIycKaroTCst HECKOJIBKO MOIU(PUKAINNA U3MEPHUTEIBHBIX KaMep.

WsmeputenbHas kamepa ans mukpoananusza (MKMA) nokaszana Ha puc. 4.4.

AmMniepomerpuueckuii  ceHcop 1

yCTaHaBIMBaeTCs B Kopmyc 2 H

WU3MEPUTEIILHON KaMephbl u

N

OGN0
QOO0
R0
DCRXRANARR

(GUKCUpYETCS B HEH C TOMOIIBIO KN

raiiku 3. YyBCcTBUTEIbHAs YacTh
CEHCOpa  TIepMETU3HpYyeTCs ¢

IIOMOIIBIO YIULIOTHUTCIIBHOT O

pe3uHOBOrO Kojimauka 4 1pu

3aKpydrMBaHUM Taiiku 3. J{ns BBoza

1. AMNEepPOMETPUYECKUA CEHCOP.

2. Kopnyc uameputenbHOW Kamepbl.
3. Mavika.

4. YNNOTHUTENbHbIA KONna4ok.

5. BxogHoi wryuep.

6. BoixogHoW WwTyuep.

aHaJIN3UpyeMoi poOBI
IIPEAYCMOTPEH BXOJHOM MITyLEp

5, a g Beixoja mryuep 6. C

IIOMOIIILIO NKMA MOKHO

HpOBOI[I/ITL I/IBMepeHI/ISI B
Puc.4.4. ameputenbHaa kamepa Ana MUKpoaHanusa.

MUKpooOBbeMax xuakocrerd (50

MKJI) ¥ Ta30B.

HsmepurenpHble kaMepbl i aganms3a B rortoke raszoB (MKIIT) u sxuakxocrer (MKIDK)

nokaszanel Ha puc. 3.2, puc. 3.9 u puc. 3.10. KoHCTpyKIMM STHX H3MEPUTEIBHBIX Kamep
ornnyatorcs oT MKMA pacnonioskeHHeM BXOAHOTO M BBIXOJHOTO INTYIIEPOB, a TAaKXKe CIOCOOOM
repmeruzanun AC.

Koncrpykuuss  UKIDK  ornuuaercs ot UKIID
HaJIMYMEM OOpaTHOTO KJanaHa, pacrlooKEHHOTO B HMKHEH

‘ YaCTH U3MEPUTEIHLHOM KaMephl (CM. puc. 4.5).

Puc. 4.5. O6patnsiii knanan B MKIDK

} -
‘ - OOpaTHBIli KJamaH YCTAHABIMBAETCS HA HIDKHUN H [l
E o —
MTYHEP, KOTOPBIM 3aKPYYHUBACTCI B U3MEPUTCIBHYIO KaMepy u_J

‘ (cm. puc. 4.6).

Puc. 4.6. YcTaHoBKa 00paTHOTO KJIalmaHa Ha IITyIep.
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B naHHBIX KOHCTPYKIOUAX 3JICKTpOAHAsA CUCTEMaA B AC repmMeTu3npycCeTcsa € IMOMOMIbBIO

Kosibla 4 (cM. puc. 4.2), yCTaHOBJICHHOTO Ha OOKOBOM MOBEPXHOCTH MEMOpPAaHHOIO KoJmauka 2.
[Ipn 3axkpyuuBanuu raiiku (cMm. puc. 3.7) pe3uHoBoe koiplo 4 (cMm. puc. 4.2) mnepekpbiBacT
npeHaxkHoe otBepctre 14 B kopriyce AC. [{ns KperuieHus U3MEPUTEIIbHBIX KaMep Ha IIUTE WM «I10
MECTY» MPEAYCMOTPEH CIELMAIBHBIM  JepXKaTellb, BXOJAIIMA B  KOMIUIEKT IIOCTaBKH.
[IpucoenuHuUTENbHBIE INTYLIEPA pacCUYUTaHbl Ha monaBoasauie TpyOku u3 [IBX ¢ BHyTpeHHUM
nuamerpoM 6 MM. Ha nuHUMM BXo#a MOXET ycTaHaBiIMBaTbcs GuibTp, 3ammmatommid AC ot

TBEP/BIX YaCTHUL] IPUCYTCTBYIOIINX B aHATU3UPYEMOU KUIKOCTH WM Tase.

4.4. Ilpunuun padoThl aHAJIU3ATOPA.

Pabora ananmu3aTopa OCHOBaHa Ha TMOJSIPU3ALMH aHOAA OTHOCUTENIFHO BCIIOMOTaTEIbHOTO
AIIEKTPOAA M U3MEPEHUH TOKa JIENOJISPU3allii, BOSHUKAIOIIETO B pe3ynbTare aupdy3un Bogopoaa
U3 HUCCIIEAYeMOH MXHIKOCTH M IOCIEAYIOIIEH 3JIEKTPOXMMUYECKOM pPEaKLUU €ro OKHCICHHS,
HpOTEKAaroIeH 1Mo cxeme

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

Curnanel AC u gaTyuka TemmepaTypbl YCHIMBAIOTCS B NPEIBAPUTEIBLHOM YCUJIUTENE U
oungposeiBatoTcd. Ilocie pacueToB U BHECEHUS] aBTOMAaTUYECKON KOPPEKIMK Ha TEMIEPaTypHYIO
3aBUCUMOCTh KO3((UIMEHTa NMPOHUIIAEMOCTH Ta30IpPOHHMIIaeMO MeMOpaHbl M TeMIEpaTypHYIO
3aBHCUMOCTh KO3((UIMEHTa pacTBOPUMOCTH BOJOpPOJAa B BOJE, PE3yJbTaT OTOOpa)kaeTcs Ha
JHCIIIee aHAJIM3aTopa B BEIOPAHHOW OrepaTtopoM eauHule n3Meperus. OTHOBPEMEHHO pe3yJbTaTr
M3MEPEHHS MOXKET BBIBOJIUTHCS B aHAJIOTOBOM (popme yepe3 TokoBwIid Beixoa 0 — 5, 0 —20 unu 4 —20
MA, a Takxe uepe3 uupposoil kanam RS-485(USB). Pe3ynbraThl uM3MepeHHH MOTYT Takke
3alMChIBAThCS BO BHYTPEHHIOIO SHEPrOHE3aBUCUMYIO NAMATh B PEKHMMax IPOTOKOJUPOBAHUS U

AJIIEKTPOHHOTO OJIOKHOTA.

S. OO0mue cBegeHus.

5.1. OOmme cBegeHHs 00 U3MepPsieMbIX BeJINYMHAX U eINHULAX U3MEPEeHHUs.

PesynbraToM aHATUTHYECKOrO KOHTPOJS BOJOpOJA B Ta3ax MPHUHIATO CUUTATh €ro
napruanbHoe nasienue (pH;) wim konnentpanuio (cH;). Ilox mapruansHbIM gaBiIeHHEM BOIOpOAA
B ra30BOIl CMECH MOHMMAIOT Ty YacTh OOILEro JaBlE€HUS, U3MEPSEMYI0 OOBIYHO B MM.pPT.CT. WU
k[la, koTOpas mpUXOAUTCS Ha MOJIEKYJbl Bojgopoaa. [lapunansHoe AaBieHrHE BOAOPOAA B BO3IyXe
3aBUCUT OT Oapomerpuueckoro nasieHus (B) m naBieHus BOASHBIX MapoB, T.€. OT BIAKHOCTU
BO3ayxa. Jlis W3MepeHHs KOHLEHTpalMKh BOAOPOJAa B ra3ax OOBIYHO HCIIOJIB3YIOT BEJIUYHHY
«TIPOLICHTHOE COJEp aHHe BOJOPOJIa, a B Ka4eCTBE €IUHUIIbI U3MEPEHHs - 00bEMHBIE TPOLECHTHI

(06. %) nnu ppm.
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Pe3y.]'II>TaTOM AHAJIUTUYCCKOI'0O KOHTPOJIA BOAOPOJa B KHUAKOCTAX NPHUHATO CUUTATH €Tro

napUyalbHOE JaBJIeHUE WM KOHIeHTpauuio. [lapiuanbHoe gaBieHre BOI0Opo/ia B )KUAKOCTH PaBHO
MapurabHOMY JIaBJICHUIO BOJIOPO/Ia B Ta30BOM (haze, C KOTOPOH JKUIKOCTh HAXOTUTCS B COCTOSTHUN
JUHAMUYECKOro paBHOBecus. sl M3MepeHMs KOHIEHTPALUU BOJAOPOJA B JKUAKOCTSAX OOBIYHO
UCTONb3YIOT BEIMYMHY MAacCOBOM KOHIEHTpallMK BOJOPOJA, BBIPAKEHHYIO B MI/J, MKI/I WIH
ppmw. B nanHom Buzae usmepenuid ABII-01 BHOcUT [BOIMHYIO TeMIEpaTypHYH0 KOMIIEHCAIMIO,
YUUTHIBAIONIYI0 KakK JIU(QQY3HMOHHbIE CBOHCTBA Tra30NpOHHUIIAEMOM MeMOpaHbl, TakK U
TEeMIIEPaTyPHYIO 3aBUCHMOCTh KO PHIIMEHTa pAaCTBOPIMOCTH BOAOPO/Ia B BOJIE.

bnaronapsi peann3oBaHHBIM B aHalIM3aTOpe aIrOpUTMaM BBIOOpPA M IiepecueTa €AMHUI]
u3MepeHuii, Bel MoxeTe OCyLIECTBIATh MEPEXo]l U3 OJHOM eIMHHIIBI U3MEpPEHHs B Apyryio 0e3
NEeperpaayupoBKU. AHAIM3aTOP CaAMOCTOSATEIBHO OMPEAETUT HEOOXOAUMOCTh BHECEHHUS TeX WU
WHBIX TEPMOKOMIICHCAIIMHA, BBITOJHUT BCE HEOOXOIMMBIC TIEPECUETHI, CBSI3aHHBIC C W3MEHEHHEM
U3MEpsSIeMOIl BEJTMUMHBI, €ANHULBI U3MEPEHUS U NMapaMeTpoB IpaayupoBku. [Ipu sToM HacTpolika
uHTeppEcCOB aBTOMAaTUYECKHM HW3MEHUTCS B COOTBETCTBMM C BblOpaHHOM Bamu enununein

U3MEPECHMUSL.

5.2. OOmme cBefeHHs 110 TPAYHPOBKe AHAIH3ATOPA.

Curnan ACpH, sBusercs nuHelHOW GyHKIMEH MNapHUaIbHOTO MJAaBICHUS BOJOPOJA.
[TosToMy 111 TpPaAyMpOBKHM aHAIM3aTOPa HYKHO MMETh BCErO JIBE€ TOYKU: 3TAJOHHYIO HYJIEBYIO
TOUYKYy (Hampumep arMoc(epHBI BO3AyX, YHCTBIM a30T, aproH WM Jp.) U CPedy C HU3BECTHBIM
MapiyajibHBIM  JIaBIIGHUEM BOJOpOJa, HampuMep ToBepouyHyro TrazoByro cmech (III'C) wu3
aTTeCTOBaHHOTO OaymioHa wiau mnpurotaBnuBaemMyio B YK-01. IloHsATHO, 9TO OT TOYHOCTH
IPaJydpOBKM aHAIM3aTOPA 3aBUCUT TOYHOCTh M3MepeHui. Tak, Hampumep, IpH HU3MEPEHUSX B
o0nacTH HU3KMX 3HaYeHUH pH, TOYHOCTH aHanu3a B OOJbIIEH CTENEHM 3aBUCHUT OT TOYHOCTHU
IPaIyHpPOBKH HYJEBOW TOYKH, W HA0OOPOT, TOYHOCTh W3MEpPEHWH B oOmactu Oonbmmx pH, B
OOJIBIIIEH CTENEHU 3aBUCUT OT TOYHOCTH TpaayupoBKHU aHanu3aTopa mo I1I'C.

Jpyroe BaxkHOEe OOCTOATEIHCTBO, CYIIECTBEHHO YMPOINAOIIEe MPOLEAYPY TPaayUpPOBKH U
MIOBEPKHU aHAJIM3aTOPOB 3aKJIIOYAETCS B TOM, YTO Pa3HMIA NOKA3aHUM NPU U3MEPEHHUSX B rase U
AKHUJKOCTU HaxoJslIeics ¢ HUM B PaBHOBECHM COCTABIISIET MOCTOSHHYIO U Majyl0 BEIMYHUHY,
KOTOpasi alrOpuTMUYECKH Koppektupyercs. [1o3ToMy rpaaynpoBKy M IOBEpPKY AHAIA3aTOPOB,
NpeAHa3HauYeHHbIX U1 u3MepeHuid pHy B )kuIKOCTSIX MOkHO npoBoauTh 1o [1I'C.

B ananuszaTtope peanu3oBaHbl CIEAYOMNE BUABI TPAAyHPOBOK:

® TIpaJyHpOBKa IO HYJIEBON TOUKE;
e rpaxyuposka o [1I'C;

¢ CleHraJibHag rpalyupoBKa.
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I'paayupoBKa HVJIEBOW TOYKH.

[Ipu u3MepeHusx B 00JACTH MalbIX KOHILIEHTpPALMil BOJOPOJAa HETOYHOCTH I'PaJyHpPOBKH
HYJIEBOII TOYKM, MOXXET NPUBECTU K 3HAYUTEIBHBIM OLIMOKaM u3MepeHuil. s rpaayupoBku
HYJIEBOM TOYKM MOKHO HCIIOJIb30BaTh aTMOC(EpHBI BO3AyX WIM Ta3bl BBICOKOM UYUCTOTHI, HE
coJZieprKalue BOJOPOI.

I'paayupoBKa 10 HOBEPOYHOM Ia30B0Oii CMeCH.

[Ipu npoBeneHUM TPaTYUPOBKU MO aTMOC(HEPHOMY BO3AYXY B aHAIM3ATOPE YUUTHIBAIOTCS
pe3ysbTaThl M3MEpPEHHs] TeMIIepaTypbl MEMOpaHBl € IMOMOIIBI0 BcTpoeHHOoro B AC mardmka
TemrepaTrypbl. bmarojgaps KoMIEHcallud TEMIIEpaTypHOW 3aBUCHUMOCTH €€ IPOHUIAEMOCTHU
IpayupoBKa U HW3MEPEHUE BEIMYMHBI MapLUaIbHOTO JIABJICHUS WIM NMPOLEHTHOTO COJEpXKaHUs
BOJIOPOJIa MOTYT MPOBOAUTHCS Tipu Temmeparypax ot 0 mgo 50 °C. Ilpu u3MepeHun BOJOpOIa B
KUAKOCTAX B E€JUHHUIIAX MAacCOBOM KOHLEHTPALlMM KOMIIEHCHPYETCS TaKXe TeMIepaTypHas
3aBUCUMOCTh KO3((UIMEHTa pPacTBOPUMOCTH BOAOpoAa B Boje. IloaToMy m3MepeHuss mMaccoBon
KOHIIEHTPAIIMKM BOJOPOJAa B BOJE TaKXKE MOTYT MPOBOAUTHCA Hpu Temmeparypax or 0 mo 50 °C.
Anroputmbl  ABII-01 mo3BosiAT TpPOBOIUTH TpagyHpOBKY B JIIOOOW BBIOpaHHOW eTUHMIIE
U3MEpPEHMs, a 3aTeM MEpeXOAuTh B JIOOYI0 IPYryl0 €IUHHUIYy H3MepeHus 0e3 MOBTOPHOMU
IpagyupoOBKU. AHAIM3aTOP CAMOCTOSITEIBHO ONPEAEIUT HEOOXOIUMOCTh BHECEHHS TE€X WIIM MHBIX
TEPMOKOMITEHCALIUH, BBIOJHUT BCE HEOOXOAMMBIE MEPECUEThl, CBA3aHHBbIE C M3MEHEHHEM Kak
M3MEPSAEMON BETMUMHBI, TaK U €AMHUIIBI U3MEPEHHUS.

CrnenmnanbHas rpaaynpoBka. [Ipu npoBegennu crienuaibHON I'padyHpOBKH aHAIM3aToOpa B

KauecTBE CTaHJApTHOro oOpa3la ¢ W3BECTHBIM COJCP)KAaHUEM BOJIOPOJA  HCIIOJIb3YeTCs
BOJIOPOJIOCO/ICPIKAIIlasi Ta30Bas CMeECh, TOJy4aeMas C IOMOIIBI0 YCTaHOBKH T'PaIyHpPOBOYHON

VK-0I.

5.3. OOmme cBegeHMs 110 BBEJACHUIO KOPPEKIUH B Ipolecce M3MepeHHii.

5.3.1. Koppekuusi Ha u3MeHeHHe 0apOMETPHUYECKOr0 JaBJIeHHUS.

Nzmepsiemble BenmunHbl «[IporieHTHOE cofepikanue Bojopona B razax» (00. %) u ppmv He
3aBUCAT OT OapoMeTpuuecKoro napiaeHus. [loaTomy npu n3MepeHu JaHHBIX BEJIMYUH C IIOMOIIBIO
CEeHCOpa MapUUAJbBHOTO  JaBJIEHUS HEOOXOOUMO  CIEAMTh 33  W3MEHEHMAMH  OOIIero
6apomerpudeckoro nasneHus (B) c¢ menpio uckimrodeHus ero BiausHuA. Ecin Gapomerpuueckoe
naBiieHue oTaudaercs 0onee yem 10 MM.pT.CT. OT IaBJICHHUS, HIMEBILIETO MECTO BO BpEMs IOCIIEIHEN
rpaJyupOBKHU, TO HEOOXOAMMO BBECTH HOBOE 3HaueHue. /[t 3Toro B pe’kuMe YCTaHOBKHU YCJIOBHM
U3MepeHus: HeoOXOAMMO BBECTH TEKylllee 3HadeHHe OapomeTpuueckoro aasieHus. IIpu 3Tom He

TpeOyeTcsi MPOBOAUTH I'PayHPOBKY CHOBa. Te ke NeHCTBUS NpPeANPUHUMAIOT sl U3MEpEeHHUs
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COACPpKaHNA BOAOPOJda IIPU IOBBIMICHHBIX HABJICHUAX, HAIIPUMCEP, B 6ap0KaMepax H CcocCylaax,

paboTaronux npu U30BITOYHOM JABICHUU.

IIpu mnpoBeneHUMH H3MEPEHUN MapHUaJbHOTO JaBJICHHS BOAOPOJA WM MacCOBOM
KOHIEHTPALlMU BOAOPOAA B JKUIKOCTSX, BBOAUTH KOPPEKIUIO HA M3MEHEHUE 0apOMETPHUYECKOro
JABJICHUS B IPOMEXKYTKaX MEXIy TpaAyHpOBKaMH He CIIeJlyeT, TaK KaK MapluuaibHOe JaBJeHHE, Ha
KOTOpOE pearupyer CEHCOop, OT 00IIero 0apOMETPUIECKOTO TaBIICHUS HE 3aBUCHT.

5.3.2. Koppekuusi Ha COJIEHOCTb.

N3BecTHO, YTO € YBEJIIMYEHHEM COJICHOCTH MaccoBasi KOHLIEHTpAIMsl BOJOPOJa B BOJHBIX
pacTBopax yMmeHblmaercst BeaeacTBue dddexra Ceuenona. [ToaTomy mpu mpoBeneHUN H3MEpPEHUN
MaccOBOM KOHIICHTpAIMM BOAOpOJa (E€OUHHIIBI M3MEPEHUW MI/J, MKI/JI, ppmw) B BOJax C
coJepkaHueM cojeil Gosee 1 1/1 HEOOXOIMMO BBOJHMTH KOPPEKLHUIO Ha cojieHocTh. Cremyer
IIOMHHTb, YTO Pa3JIMYHBIE COJHU IO-Pa3HOMY «BbICAIMBAIOT» BOJIOPOA. OOBIYHO KOPPEKIHIO Ha
COJIEHOCTb BBOJAT IO MOKa3aHUSAM KOHAyKToMeTpa B niepecyere Ha NaCl.

5.3.3. Koppexuusi cucremarudeckoii mnorpemnoctu wusMmepenmii: Kodpdunuenr

«XKuakoctb-I'a3y.

IIpu ananuze xuaxocreid ans ACpH, XapakTepHbl CHCTEMaTHYECKHE MOTPEIIHOCTH
m3mepenuil. [Ipupoma momoOHBIX OmMOOK cBsi3aHa ¢ He uueanbHOCThI0O ACpH,. OTn ommOku
MpOsABISAIOTCA B pasHuile nokazanuii ACpH, B rasoBoii (aze u KHIKOCTH, HAXOASIIEHCS C HEH B
COCTOSIHUM JIMHAMHYECKOTO paBHOBecHs. B nmreparype sTa ommOka NOTy4Yuia Ha3BaHUE
KOX(QPHUIHUEHT «KUIKOCTh-Ta3». st Hanbonee coBepmeHHBIX KOHCTpYKImid ACpH, xoaddurment
«KkuakocThb-razy coctasiusier oT 0.1 mo 2 % (t.e. moka3zanus ACpH; B XKHOKOCTH MEHBIIE
noka3anuii ACpH; B ra3oBoii daze Ha 0.1 - 2%). JIng ACpH,-06 ko3 punimeHT «KuaKocTb-raz» He
npesbimaer 0.5 %. Hdns ACpH»-03 u ACpH,-04 BenmunHa xo3((UIIMEHTA CKUAKOCTH-Ta3» HE
npeBbimaeT coorBercTBeHHO 0.5 m 0.8 % mpu pacxone aHaTM3UPyEeMOU KUIKOCTH Oojee yem 0.5
n/gac. B anammzatope ABII-01 peanu3oBaH aJirOpuT™M BHECEHUS KOMIICHCAIIUM CHUCTEMATHYECKOM
MOTPEIIHOCTH «OKUJIKOCTH-Ta3».

5.3.4. Biiusinne CKOPOCTH MOTOKA AHAJIU3UPYEMOM JKUAKOCTH.

[Ipu ManbIx pacxojax aHAIU3UPYEMOW KUJIKOCTH Yepe3 MU3MEPUTEIbHYI0 KaMepy CHTHall
ACpH; 3aBuCHUT OT CKOpPOCTM MOTOKa. /[[J1 MUHMMU3AIMK BJIUSHHUS CKOPOCTH IOTOKA Ha
M3MEpUTENbHbIN curHan napamerpsl ACpH, onTUMU3HMPOBAaHBI W BBIOPAHBI UCXOMAS U3 YCIOBUSA
o0ecrieyeHnss «Hepa3pylIAoWEero KOHTPOJsA»  aHanmuszupyemor kuakoctd. B ACpH»-06
HCIOJIb3YIOTCS MHUKPOAHO/Ibl, IOATOMY BJIMSIHHE CKOPOCTH MOTOKAa Ha curHail AC He3HAauYUTEIbHO
Oylarogapss MaJioMy TOTpeOJEHUI0 BOIOpOJa caMuM ceHcopoM. Jlist oOecrieueHuss W3MepeHui B
MHUKpPOTPaMMOBON 00JIACTH KOHIIEHTpAIMii HEOOXOJUMO MPUMEHATh aHOJbl OONBILEro AUaMETpa.

[Toaromy B ACpH,-03 u ACpH,-04 ucnons3yrorcss aHOABI AMaMETPOM 10 1 MM. DTH CEHCOpHI
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YYBCTBUTCIIbHBI K CKOPOCTH IIOTOKA B JUAIIA30HC OT 0 a0 0.5 m/qac. HpI/I CKOPOCTAX IOTOKA boiee

0.5 n/gac 3aBucumocth curHana ACpH,-03 u ACpH,-04 ot ckopocTH MOTOKa HE3HAYUTEIbHA.
ITosTOMy mpm CKOpOCTAX NPOTOKAa aHAIM3MpyeMoil skuakoctu Oosee 0.5 n/gac He Tpelyercs
IPUMEHSATh CIIEHUAIBHBIX NEPEIUBHBIX YCTPOUCTB U cTaOMINU3aTopoB pacxoxa. LlenecoobpazHocTs
NPUMEHEHHUs 3TUX YCTPONCTB OIpaBJiaHa TOJNbKO Mpu pacxonax meHee 0.5 n/gac. s Tex ciydaes,
KOTJ]a CKOPOCTb ITOTOKA aHAJTU3UPYEMOH JKUAKOCTH CTAOMIN3UPOBaHa U HAXOIUTCS B TMAa30HE OT
0.1 go 1 n/uac cucTeMaTHYECKyIO MOTPEIIHOCTh MOXHO aBTOMAaTHYECKH KOMIIEHCHPOBATH ITyTEM
3amaHus Kod¢pdunnenta «Kuakocte-rasy, NpeABapUTEIbHO U3MEPEHHOIO HPU JaHHOM pPacxofe

(cwm. Tlpunoxenwne 1).

6. YKASAHUE MEP BE3OITACHOCTHU U PEKOMEHJIAILIUU 11O
IKCIIYATAIIUU AHAJIN3ATOPA.

6.1. Dxcrmyaramus aHajgu3zatopa 03 O3HAKOMIJICHHS C HACTOSIIUM PYKOBOACTBOM HE
PEKOMEHIyeTCsl.

6.2. Texnuuyeckoe O0OCITyXMBaHHE aHAIM3aTOpAa W PEMOHTHBIE PAOOTHI  JIOJKHBI
MPOBOAUTHCA MPHU OTKIOYEHHOM MUTAHUU.

6.3. Ilepen BKIIIOUEHUEM aHAJIU3AaTOPA B CETh CIIEYET MPOBEPUTH MPABHIBHOCTh YCTAaHOBKHU
MPEIOXPaHUTENS, COXPAHHOCTD U3OJISIIIUH CETEBOTO IIHYPa U BUJIKU MOJKIIOYCHHS K CETH.

6.4. Ilpu skcrulyaTaliiy aHaau3aToOpa 3anperacTcs:

- TPOU3BOAMTH COEIMHEHUE U pa3beUHEHNE KalOesel Mpy BKIIOYEHHOM B CETh aHAIN3aTOPE;
- 3aMBIKaThb KOHTAaKThl TOKOBOTO BBIXOJa M LUGPOBHIX KaHAJIOB MpPHU BKIOYEHHOM B CETh
aHaINU3aToPE;
- paboTaTh MpU HEUCIPABHOM aHAJIN3ATOPE;
[Ipn oOHapyXeHMH HEUCHPABHOCTH HEOOXOAMMO BBIKIIOYMTH aHAJIU3aTOp M BBI3BATh
crienpanucTa (aapec U KOHTakTHBIE TenedoHsl Ha 1 cTp. PD).

6.5. He nonyckaercs:

- NPHUMEHSATH IIHYP U COCTMHUTENIbHBIC KaOenu ¢ MOBPEXACHHON U30Is1IHEH;
- NPUMEHATh HECTAHJAPTHBIE NPEAOXPAHUTEIH.

6.6. Ilpu pabore ¢ amMIepOMETPUUYECKUM CEHCOPOM CJEAyeT COOJI0IaTh OCTOPOKHOCTB,
obeperasi CTEKJIISIHHYIO THUIB3y OT yaapoB. [Ipum IIUTENsHOM XpaHEHUU aMIIepPOMETPHYECKOTO
ceHcopa B HepaboueMm cocTosiHUU (Oojiee 6 MecsIeB) HEOOXOOUMO CIUTh PACTBOP 3JCKTPOIUTA,
IIPOMBITH KOPITyC CEHCOpa JUCTUUIMPOBAHHON BOJOM M OJIETh €r0 Ha aMIEPOMETPUUYECKUN CEHCOp
(em. m. 3.3). Ilpum ycTaHOBKE aMIEPOMETPUYECKOTO CEHCOpa B H3MEPHUTEIBHYIO Kamepy

HCOGXOI{I/IMO MMPOBECPUTH HAJIMYNC TCPMETHUUPYIOIICTO KOJIbLA 4 nnmm YIUIOTHHUTECJIBHOI'O KOJIITa4YKa

4 (cm. puc. 4.2u4.4).
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6.7. Ilpu pabote u MexperiaMeHTHOM obciayxuBaHuu AC He J0IMyCKaeTcs MPUKIIAAbIBATh

MexaHnueckue ycunus kK kabemio. Ilpu pabore wnm mmurensHoM xpaneHuun AC ¢ pacTBopoM
anekTposinta (6onee 1 roma) MOTYT BOSHHKHYTh TPYJHOCTH C pa3bopkoit AC m3-3a BBICHIXaHHS H
KPUCTAJUTM3allUA COJIEH pacTBopa 3iekTponuTta B kopnmyce AC. B srtom ciydae HeoOXOoaumo
OTKPYTHUTH Taiiky 1 (cM. puc. 4.2) U ¢ MOMOIIBIO MIMPHUIA 3aTUTh | M JUCTUIUTMPOBAHHOW BOJBI B
BEPXHIOIO YacTh Kopmyca 2. 3aTeM yaanuTe Tra30MpoHUIIaeMyI0 MeMOpaHy U MOTPY3UTE TOPIIOBYIO
yacth AC B cTakad ¢ Bojou. Yepes 2 — 6 4yacoB aMIIEpOMETPUUECKUI CEHCOP MOXHO JI0CTaTh U3
KOpITyca, He MPUKJIAIbIBasi OCOOBIX YCUITHI.

6.8. Bo m30exxaHue 3arpsi3HEHUS AJIEKTPOJHON CHUCTEMBI HE JOIYCKAeTCs MPUKAcaThCs

PYKaMH K IIOBCPXHOCTHU JICKTPOIOB.

7. MOAT'OTOBKA K PABOTE

7.1. O6mue TpeGoBaHNs K YCTAHOBKE AaHAJIM3aTOPOB BOJ0POJA.

Amnanuzaropsl ABII-01 MoryT ycraHaBiMBaThCs B JaOOPAaTOPHBIX WIIM HPOMBIIIJICHHBIX
yCIOBUAX “TIO MECTy’ WIM Ha LuTe. B 3aBUCMMOCTH OT BapHaHTa HUCIIOJHEHMS aHaIu3aTopa
aMIEPOMETPUUYECKUN CEHCOpP MOXET YCTaHAaBIMBAThCS B M3MEPUTENbHYIO Kamepy, COCY.
paboTaroluii Mo JaBieHUEM, OMOPEaKTOp, METAHTEHK MJIM HENOCPEACTBEHHO B aHAIU3UPYEMYIO
cpeny. B ucnonnenusax ananuzatopo ABII-01, npenycmaTpuBaromux NOCTaBKY U3MEPUTENIbHON
KaMepbl, pacCTOSTHHE Ha KOTOPOE OHA MOJKET OBbITh yAaJieHa OT aHaJIM3aTopa ONpeaesieTcs JNIMHON
ka0Oenst AC. M3meputenbHas Kamepa JOJDKHA OBbITh 3aKpeIuIeHa B Jiep)Karese, BXOJSIIEM B
KOMILIEKT MIOCTABKH.

[Tpu mpoBeieHNHU HETIPEPBIBHBIX U3MEPEHUH KOHLIEHTPAIMH BOAOPOA B MTOTOKE KUKOCTEH
WIA Ta30B, PEKOMEHIYETCS Ha JIMHUHM BXOJa aHAIM3MPYEMOW NpOObI YCTaHOBHUTH DETYJIISTOP
pacxojna (ZIpoccelib) U XOJOAMIBHHUK. PerynsTtop pacxoma A0MKeH 0OeCreYrBaTh PEryJIMPOBAHUE
pacxojia aHaJTU3HPYyEMOM TpoOBl uepe3 m3mepurtenbHyto kamepy AC B mmamazone ot 0.1 mo 50
n/gac. XoNoAWIbHUK JTOJKEH 00eceuynBaTh OXJIaKICHUE aHAIM3UPYEeMON IPOObI 10 TeMIIEpaTyphl
0 — 50°C. C 1enbio yMEHbIIICHUSI BPEMEHH TPAHCIIOPTHOTO 3aras3jibiBanust U 3QPEeKToB “mojcoca
BO3JyXa”  PEKOMEHIYETCS aHaJlM3aTop YCTAHABIMBAaTh B HEMOCPEICTBEHHOM OnM30CTH OT
npo6ooTOopHOM ToukHu. [[ns momBoja aHanM3uUpyeMod NpoObl K u3MepuTelbHOW kKamepe AC
JIOMyCKAeTCsl MUCIIOJIb30BaHUE TPYOKH W3 HepiKaBeroled cranu win rudkoit TpyOku u3 [IBX ¢
BHYTPEHHUM JHAMETPOM HE MeHee 4 MM U TOJIIUHON CTeHKH He MeHee | mm. [Ipu mpoBenenun
HENpPEePBIBHBIX U3MEPEHUI BOAOPOJa B MUKPO IPaMMOBOM 00J1aCTH KOHUEHTPALUH UCIIOJIb30BAHNE
TpyOOK W3 CHIIMKOHOBOH pe3uHBl He Aomyckaercs. CIMB aHalIM3UpyeMOW MpoObl AOIKEH OBbITh
cBOOOIHBIM. [l 3TOrO AOMmycKaeTcst ucnonab3oBaHue Tpyoku nu3 [IBX ¢ BHyTpeHHUM nuameTpoM

HE MeHee 4 MM.
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7.2. YcTaHOBKa H3MEPHUTEJIBLHOI0 ycTpoiicTBa anaau3zaTopa ABII-01

Amnamuzatop ABII-01 BeimonHeH B repmernyHoM Ookce. Ha 3anHeil creHke aHanmm3aropa
YCTaHABIIMBAIOTCS YEThIPE MOHTaXHbIE METIM 4. YCTaHOBOUHBIE pa3Mepbl Uil KpEIUICHUS
aHajgu3atopa mnpuBeAeHb Ha pwuc.7.1. KpemneHnue Ookca MNPOW3BOIAT dYepe3 OTBEPCTUS B
MOHT@)XHBIX METJISIX C MOMOIIBIO BUHTOB M4 unu 1ro0enbHbIX coenuHeHui. Ha pacctosHum He
6onee 1.5 M oT aHanM3aTOpa KpenAr cereByto po3etky 220 B wnu 36B.

7.3. YcTaHOBKA M3MEPUTEIbHON KaMepbl.

W3meputenbHas kamepa ycTaHaBiauBaeTcs B mocTtaBisiemoM BMmecte ¢ MK nepxkarene,
KpEIJICHHE KOTOPOIo OCYLIECTBISAETCS ¢ MOMOIIBIO OJHOIO BUHTA U ABYX WITH(TOB. [l 3TOTO B
MecTe KpeIUIeHHs JepkaTesisi HeoOXOIMMO MOJIrOTOBUTh OJHO pe3bboBoe oTBepcTHe M4 M 1Ba
oTBepcTUsl TOA MWTUDTH AUMaMeTpoM 2 MM corjlacHo puc.7.2. Ilpu cBepieHHMH OTBEpPCTHUH
JUaMETPOM 2 MM BBl MOXKETE MpPEIyCMOTPETh BO3MOXHOCTH ycTaHOBKM MK B BepTuKaibHOM
IIOJIO’KEHUU WX IOJ OCTPBIM YTJIOM K FOPU30HTY. 3aKpENUTE IepKaTeib ¢ MOMOIIBI0 BUHTA M4,
npeBapUTEeIbHO COBMECTHUB IITH(THI B iepaKaTese ¢ OTBEpCTUAMH d=2 MM.

Ycranosure AC B UK u 3akpyTuTe HaKuIHYyO raiiky o ynopa. Ilpu 3akpyunBanuu raiiku
PE3MHOBOE KOJIBIIO HAa MeMOpaHHOM Koimayke JoibkHOo repmerusupoBate AC B HK. 3arem
ycranoBute MK B nmepxartens. AHAIM3UPYEeMyl0 MpoOy TOABOAAT C TOMOIIBIO TPYOKH H3
HepyKaBerolel cranu win Tpyoku u3 [IBX (moauBUHUIXIOpUA).

7.4. llonkJIl04eHUe aHATIU3ATOPA.

Kabenmn TOkOBOro BBIXOAA, peJle «CYXUX KOHTAaKTOB», IudpoBoro uHTepderica
MOJCOEANHACTCS K pazbeMaM Ha KOpIyce aHajau3aTopa B cooTBeTcTBUUM ¢ Puc.7.3. s
CTaHJapTHBIX TOKOBBIX BbIXOMO0B 0/4 - 20 MA wmu 0 - 5 MA cymMma CONpPOTHBICHUHN
PETUCTPUPYIOIIETO MPUOOpPa U OMHUYECKOTO COMPOTHUBIICHUS Kalens He MoibkHa mpesbimarh 700
Owm uin 2,5 kxOM COOTBETCTBEHHO.

[Ipu BBITTyCKE C TPOM3BOJCTBA aHAIM3AaTOp HACTpoeH Ha padory oT cetu 220B 50Imm.
[TepexntoueHne pexuma MUTAaHUS OCYLIECTBIISIETCS YCTaHOBKOHM INPENOXPAHUTENS B IOJIOKECHHUE,
COOTBETCTBYIOIEE MUTAHHUIO aHanu3aropa (puc.7.4.). lns gocTyna B HIDKHUM OTCEK HEOOXOIMMO
OTKPYTHUTb BUHTHI U, IIOTSIHYB Ha ce0s MEpEeAHIO0 MaHeNb, OTKUHYTh €€ Ha netisax. Eciu nuranue
aHajgu3atopa Oynmer ocymiecTBiIsAThess oT cetu 36B 50 I, HeoOXoauMO YCTaHOBWTH
IIPEIOXPAHUTEIL B COOTBETCTBUM C MAPKUPOBKOW BHYTpPHU KOpITycCa.

Buumanue! HomuHanbHble TOKH mnpenoxpanuresaeid aas 220B m 36 B pasnbie u

yKa3aHbl Ha Ta0JIMYKe BHYTPH Kopmyca.
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Puc. 7.1. YcTaHoBKa H3MEpUTEIHLHOTO OJIOKA.

OTsepcTua Ann
YCTAHOBKW KPOHLLTEWHa

Puc. 7.2. YcraHoBKa U3MEPUTEIBLHON KaMEpHI.




Puc. 7.3. I[logkmouenne uaTepdercos.

1. BBo ceHcOpa MiTi BHEITHETO U3MEPHUTEILHOTO 0JI0Ka.
1.1. KaGenbHbIi BBOJ ¢ BHYTPEHHUM MOJIKIIOUECHUEM.
1.2. udporoii naTepdeiic ¢ BHESITHAM ITOAKITIOYCHUACM.

Konrakr | Haznauenue
1 A
2 —
3 B
4 -

2. lNogxmrouenue uugposoro naTepdeiica RS-485 nu USB.

Kontakt | Haznauenne LBeT xabens
1 A /USB-D+ OpaskeBblii
3 B/ USB-D- beno-opamxkeBbIi
4 GND
6 +5B

3. IlonkimroueHne KOHTAKTOB pPEJIE.

Pene 1 Pene 2
Konrakr | HazHaueHue Konrakr Hasnauenue
1 Oo6mmin 2 OO0mu
3 Hop. 3aMKHyT 5 Hop. 3amknyT
6 Hop. pazoMkHyT 7 Hop. pazoMkHyT
4 —
Konrakr | Haznauenue LBeT xabens
1 + OpaHxeBbIil
3 — beno-opanxeBblii

5. KabGenpHbBI BBOI IUTAHUS.
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Puc. 7.4. Hwxuuii oTCek aHamu3aropa.

1 — IIpenoxpaHuTenb B MOJOKEHUH, COOTBETCTBYIONIEM pexxuMy nutanus 220 B,
2 — OTcek 3eMeHTa MUTaHUs YaCOBOM MUKPOCXEMBI,

3 — OTcek dJIeMEHTA TUTAHUS noJjrsipu3anu CCHCOpaA.

7.5. BruawuyeHue  aHaau3zaropa. BxiroyeHue — aHanuzatopa  OCYUIECTBIISETCS
MOACOEIMHEHUEM IITENCENIbHOW BWJIKM MHUTAHUS aHalu3aTopa K po3eTke ¢ HampsbkeHuem 220B
yactoroi 50 I'm.

[pumedanue. J{ns monspu3ayu 3JICKTPOIAOB aMIIEPOMETPHYECKOTO CEHCOpa OH JOJDKCH OBITh
MOJKIIIOYEH K HW3MEPUTEIbHOMY YCTPOMCTBY aHanu3zaropa B TeueHue 9-12 wacos. Ilpu
BhIKITIOYeHHH aHanu3atopa AC monspusyercst OT OaTrapeiiku, yCTaHOBIEHHOM B HIKHEM OTCEKe

aHanmu3aTopa. batapeiiky Heo6xoaumMo 3aMeHsATh 1 pa3 B 2 roja.
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8. HACTPOUMKA U YIIPABJIEHUE PEXKUMAMM PABOTHI AHAJIU3ATOPA

8.1. BkiIloueHne aHAIM3aTOPA U HHTepQeiic NporpaMMblL

Brmrounte ananuzarop. Ha rpadudeckom gucruiee otoOpasurcs orotun GupMel «Anbdha
BACCEHC». 3arem aHanu3aTop NEpeiieT B peXUM H3MEPEHUS M Ha JAWCIUIEE MOSABATCA
pe3ysbTaThl M3MEPEHMsT KOHLEHTpAlUM BOAOPOAa B BbIOpaHHOW eIWHUIE H3MEpEHUs,
TEMIIEpATyphl, a TAKXKe BpeMs U Aata (CM. puc. cM. puc. 8.1).
—— VHauKanys npeBbIeHs Jrarna30Ha IKaibl CaMOIIHCIIA
Wuavkanus BKIOUEHMs! (BBIKIFOUEHHSI) 3ByKOBOM CUTHAJIN3aluU

WHuankaTop NpoTOKOJIMPOBAHUS PE3YIbTaTOB U3MEPEHHI B NaMATh

WNuaukaTop mpeBbILIeHHs TOPOrOBBIX YPOBHEH CUTHATN3AIIUH
WNHaukaTop BKITIOYEHHUS SJIEKTPOHHOTO OJIOKHOTA

Nunukatop omuoku

\4 v v ¢

A 2E(EE) 23.37T

2090 ..

14:78 Z9.08.17. K

<= Crpokxa HKOHOK ¥ MTOKa3aHus TeMIIepaTyphbl

<= [Iloka3aHuss aHaigM3aropa B BBIOpaHHOU

CANHUIEC U3MCPCHUA

<= Bpems, 1ata U3MEpeHHUs U cpeia IPOBEACHUs

U3MEPECHUN:
— U3MEPEeHHs B ra30BOH dase,
— U3MEPEHUs B BOJHBIX )KUJIKOCTSIX.

Puc. 8.1. Okno pe3ynomamog uzmepenus

CnpaBa ot nuciuies aHanuzaTopa (cMm. puc. 4.1) pacmoiiokeHa KiIaBuUaTypa, COCTOSINAs U3
mectr kKHOmok. C MOMOIIBI0 3THX KHOMOK BbI ympapnsiere pabotoif ananuzaropa. [ucruedr u
KJIaBUATypa UMEIOT MOJCBETKY, YTO CO3/1aeT yA00cTBa B paboTe ¢ aHAIM3aTOPOM B 3aTE€MHEHHBIX

nomeneHusx. KHOMKY Ki1aBuaTyphl BBINOIHSIOT CAEAYOMUE QyHKINN:

<

- kHomka «BBO/I» Beimonnsier pyukiuu Bxona 8 [JIABHOE MEHIO, BBoga nanubIx u

BBIOOpA OMIIHI MEHIO;

C — xnonka «OTMEHA» BbInonHseT QYHKIMIO OTKa3a OT BHITONHEHHs MpeIaraeMbIX Ha

JUCIUIee NEHCTBUM M BO3BpaTa K MPEIbIIyIIMM OMNIMsAM MeHro. Haxartue u yaepkaHue STOM
KHOIKM B HAXXaTOM COCTOSIHUM B TEYEHHE 5 CEeK. OTKJIIouaeT 3BYK cuUrHaiuzauuu. [loBTopHOoe

YAEP/KaHUE ITON KHOIKH BKIIFOYAET 3BYKOBOW CHTHAI.
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YeTplpe KHOIMKH, PACHOJIOKEHHBIE B yriax poM0Oa, BBIMOIHIIOT (YHKUMM TEepEeMELICHHUs

Kypcopa B HallpaBJICHUAX, YKA3aHHBIX CTPEIKAMH.

Ecnmu ananmuzaTop TpeOyeT BBEIEHHUS YHMCIIOBBIX 3HAYCHUH, TO
KHomkamu co crpenkamu  «BITPABO», «BJIEBO» BbiOupaetcs
3HaKOMECTO JJIs1 BBOAA KOHKpEeTHOH Im¢ppsl. C TIOMOLIBIO ATHX
KHOTIOK TaK)X€ OCYIIECTBISICTCS (PYHKIUA MPOIHUCTHLIBAHHUS TaHHBIX,
3aMMCAaHHBIX B JHEPTOHE3aBUCUMYIO ITaMSITh.

Knonku co crpenkamu «BBEPX», «BHU3» npu BBeneHuun
YHUCIIOBBIX 3HAYEHUH BBIMOIHIIOT (QYHKIHMIO «IIPOJIUCTHIBAHUS
(«OomBIIIe» U «MEHBIIE») U BRIOOPA KOHKPETHBIX IUDD.

B pexume «M3mepenne» npu Haxxkatuu kHonku « BHU3» ocymecTisieTcst 3anuch JaHHBIX B
3JICKTPOHHBINA OJIOKHOT.

OpnnoBpemenHoe Haxxkatue kHonok «BHU3» u «BBOJI» B HEKOTOpPBIX OKHax IO3BOJSAET
BOWTH B CIy»eOHbIE MEHIO Pa3IMYHOTO Ha3HAYCHMUS.

Bo Bpemst paboTHI aHATH3aTOPa HA JUCIIIIEE MOTYT MOSIBIISATHCS] COOOIICHUS:

K/THTE - 510 coo0IieHne MOSIBISETCS BO BPeMs CTa0MIIM3alliy TTOKa3aHUM.
CEHCOP HE IOJAK/TIOYEH - >10 cooOleHre MOSIBISIETCs, KOTJIa CEHCOp HE MOJKIIOYEH K
aHaTM3aTOPY WK TOBPEXKICH €ro Kalelb.

[Tonmp30BaHME TPOTrpaMMHBIM HHTEP(HEHCOM CBOTUTCSA K BHIOOPY HYXKHBIX ONIIHMIA B MEHIO U
OTBETaM Ha BOMPOCHI, MpeajiaracMble Ha JUCIUIee, ¢ MOMOIIbI0 JBYX KHOMOK «J/lay (BBOJ) u
«Her» (CBPOC). Ilpu onucanun untepdeiica Ilonp3oBaTens Haa WLIIOCTpaLUeil KaXI0ro OKHA
YKa3bIBAETCS LIETIOYKA O, TP BEIOOPE KOTOPBIX BBI BBI3BIBAETE 3TO OKHO.

8.2. I''maBHOe MeHIO.

OxHo usmepennii = I's1aBHOe MeHIO

Jns Bxona B rmaBHoe MeHI0 Haxxmute «BBO/I». Ha nucmiiee ananuszaTopa mOsSIBUTCS OKHO,

**DIIARHOE MEHRE** **[JIABHOE MEHIO**, noka3aHHoe Ha pHC.
8.2-1. B SToOM OKHE C TIIOMOIIBIO KHOIIOK
TarHoCTHES ) 6
YOoraHOERT nepeMeIneHust Kypcopa Bel MoxeTe BBIOpaTh
I"pa.I[EIer OERTL OJIHY W3 IIATH OILIH.
HPDTDRDHHPDBEHHE
EJ‘IDHHDT Puc. 8.2-1. Oxno «I'naenoe menio»
Juarnoctuka — Bxoa B MeHO «/IUMATHOCTUKA» mno3Boaur Bam  BBIOJHUTH

JTUArHOCTMYECKUE TECThl OTHENbHBIX OJIOKOB H3MEPUTENBHOTO YCTPOICTBA W AIIEKTPOIHOM

CHUCTCMBI.
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Oxkno u3mepennii = IJ1aBHoe MeHI0 —> /[MarHocTHKA

B rnaBHOM MeHIO BBIOEpUTE OMIIMIO
«IMATHOCTUKA» u naxmure «BBOJI».

**IHMATHOCTHEA**

Ha gucmoiee aHaJIM3aTopa IIOABUTCA OKHO k-r:'-—"I.I':I"‘lI'“'_"J'

T T
#* TUATHOCTHUKA**, 'II!:I FZIITI2 A
SMATI

Puc. 8.2-2. Okno «/luaznocmuxay

YcranoBkn - Bxoag B MeHIO «YCTAHOBKW» mno3somur Bam BeIOpaTh €IMHMIIBI
W3MEPEHUS, BBECTH 0apOMETPUUECKOE JABJICHHE, COJIEHOCTh, KOPPEKIIUIO OMIMOKH KUIKOCTh-Ta3,
HACTPOUTh MHTEp(EHCHBIE YCTPOWCTBA, YCTAHOBUTH Yachl, U BEPHYTh B CIy4yae HEOOXOIUMOCTH
3aBOJICKHE HACTPOUKHU.

OxHo usmepennii = I['1aBHOe MEHI0 = YCTAaHOBKH

TEVYLTAHOEEMT® B INaBHOM MEHIO  BBIOEpHTE  OIIMIO

W J'IDEI'II?I HBH_HH]?![ «YcranoBkm» u Haxkmure «BBOJ». Ha
EDT{HIIIT HMaMepeHIA JUCIIE  AaHANM3aToOpa  TOSBUTCA  OKHO
HuTepdercor #+yCTAHOBKI**,

HacoE

Sap0l. HACTPOME
Puc. 8.2-3. Oxno «YCTAHOBKH»

I'panynpoBku - Bxox B MeHw0 «['pamynpoBKm» mMO3BOJUT Bam mpoBecTH TpaaynpOBKY
HYJICBOW TOYKH aHAIH3aTOPa, BRIMOTHUTH IpaxyupoBky 1o [1I'C u crieruansHyo TpaayupoBKy MpH
nomont YK-01.

OxHo u3mepenuit = I'1aBHoe MeHI0 = ['paaynpoBku

B rmaBHOM MeHIO BBIOEpHTE  OMITUIO

**FIPANYHPOEELA**

Hymeeoli TOY KM
IIo IIT'C Ha
CrielrpalyHMpoERa

«I'panynpoBknm» u Haxmure «BBO/». Ha

JAUCIIIICC aHaJIn3aTopa IIOABUTCA OKHO,

**T'PAAYHUPOBKI**.

Puc. 8.2-4. Oxkno «I'PAIYUPOBKH)

IIporoxosmpoBanne BxoJ B MeHio «[IPOTOKOJI» no3Bonut 3anaTe MHTEPBAI BPEMEHU
IVl 3alACU PE3yJIbTaTOB U3MEPEHUH B SHEPrOHE3aBUCHMYIO MAMATh, OCYLIECTBUTh BKIIOUEHHE U
BBIKJIFOUCHHE PEXKUMa MIPOTOKOJMPOBAHUS, BEIBECTH JIaHHBIE NTPOTOKOJIA HA AUCIUIEH aHaIU3aTopa

" KOMIIBIOTEP, a4 TAKIKEC YAAJIUTh JaHHBIC U3 BHCPFOHGBaBHCHMOﬁ maMATH.
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OxHo n3mepennii = I's1aBHoe meHio = IlpoToxoupoBanue

B rnmaBHOM MeHIO BBI'6epI/ITe OIIIHNIO

*TIPOTOEQIT*
«IIporoxonupoBanue» u Haxmute «BBO/l». Ha
FoaTaTE HHTEPEAT

OUCIIICC aHaﬂmaTopa ITIOSIBUTCA OKHO
ERpEImnyYdITh POTOKOT*
EmEOT TaHHEX :
Oy MCTITR

Puc. 8.2-5. Oxno «IIPOTOKOJI»

J1eKTPOHHBIN OJOKHOT - BXO/J[ B OTIIHIO «DJIEKTPOHHBIN BJIOKHOT» mo3sonur Bam
OCYILECTBIISATh BKJIIOYEHHUE W BBIKIIOYEHHE PEKUMa 3alKCH JIaHHBIX B AJIEKTPOHHBIN OJIOKHOT,
BBIBOJIMTH PE3YyJIbTAThl U3MEPEHUM Ha JIUCIUIEH aHajiu3aropa M KOMIBIOTEp, a TaKXKe YIAIUTh
JaHHBIE W3 DHEPrOHE3aBUCHUMOW TMaMATH. 3amuch JaHHBIX B  JJIEKTPOHHBIM  OJIOKHOT
ocyuiectBisiercs B okHe « U3BMEPEHUE) naxatuem Ha kHonky « BHI3».

OxkHo u3mepenuit = ['1aBHOe MeHIO = BJIOKHOT

SNEETPOHHNHM

B rnaBHOM MeEHIO BBIOEpUTE  OMIIUIO

«IIporokonupoBanue» u Haxkmure «BBOJI». Ha EIIOEHOT

JMCIIee aHanm3aTopa HOSIBUTCA OKHO BREITHY T

*[TPOTOKOJT*. Oy MCTHTE
[TpocwoTo

Bumeon Ha HOMITERTEP

Puc. 8.2-6. Oxno «bJIOKHOT»

8.3. Menw «IMATHOCTUKA»
B mento « IMATHOCTUKA» (puc. 8.2.-2) Tpu ONUUUA JUATHOCTUYECKUX TECTOB.

JdunarHoctnka = JlnarHocTmka ceHcopa

AMATHOCTHEA CEHCOPA| buc 8.3-1. Oxno  /Juaznocmuxa
Tocemge=  1Z2.340 mA

T= 74 _E'C B 3TOM OKHE BBICBEYMBAIOTCS
8= 0.207 mASmu By TEKyIIMEe 3Ha4YeHUs TOKa  CEHCOpa,
Tocr= 01070 =A TEMIIEpaTypbl, UYyBCTBUTEIBHOCTH U

SHAYCHUSA OCTATOYHOI'O TOKa CCHCOpaA.

JAunarHocTuka = JIuar"ocruka 3KpaHa
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B MMpoONHECCC BBIIIOJIHCHHA 3TOT'0 TCCTA OKHO AUCINICH 3aIlOJIHACTCA MO CIIMpaIk OO0 IMOJIHOT'O

3aIlOJIHCHHUA JUCIIICA.

Cexcopa
P ricrimea
Ilattarr:

Puc. 8.3-2. Oxno «/Juaznocmuxa sxkpana)

JAunarHoctuka = JImarHocTuka maMsATH

[T010KUTENLHOE TECTUPOBAHHE IEMEHTOB ” ) __ .
T MIET NMATHOCTHEL
IHaMsATHU KaACTCA ITNUCHb . HE-LI‘IIITI'I
B QE!
g L | QE!
EEFPEROIM E!
Puc. 83-3. Oxmo «duaznocmuka EEFROM1 OE!

8.4. Meno «YCTAHOBKM»

B mento **YCTAHOBKW** (puc. 8.2-3) Bol MoxeTe BEIOpaTh OJHY U3 TPEX OMLMMA.
YcranoBkn = YcJI0BHA U3MeEpPEHUI

Okno «YCJIOBUS U3MEPEHUM» mokaszano Ha puc. 8.4-1. Onmun «Xunkocts/I'az» u

«CoeHOCTb» BBIBOAATCA HA HKPaH TOJIBKO MPH BHIOOPE €UHUL] U3MEPEHHS BOJOPOAA MPUHSATHIX B

YVICIIOEHMAT HEHEPEHHITI KUJKOCTSX, MO0 TIpH BbIOOpe «KUAKOCTH»

EEPDH TaETIeHMHe MpU OTBETE€ HA BOIPOC O Cpelie, B KOTOPOH
AL OE CI:Z'I'E.-"- la= 6y/lyT IPOBOIUTHCS H3MEPCHHL.
CoOeHoCThR

Puc. 8.4-1. Oxno «YC/IIOBHA
H3MEPEHHH»

YcranoBkn = YcJOBUS H3MepeHHI = bapomerpuyeckoe 1aBJjieHUE
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[Tpu BBIOOpe omiun «bapomerpuyeckoe

nasinenue»  (puc. 8.4-2) MOXKHO  BBECTH
aKTyaJgbHOE aTMOc(epHOe JaBJICHUE.
Puc. 8.4-2. Oxkno «Ycemanoexka

oapomempuueckozo 0asjieHusn)

YcranoBku = Ycia0BusS M3MEpPEHUH

EBeenmre owrbesy
HHMIKOCTE—Tas

2.5%

YcranoBku = Yca0BUS M3MEpPEHUH
[Tpu BeIOOpe ommmu «ConeHoCcTb» (puc.
8.4-4) MOXHO COJIEHOCTH

BBCCTH 3HAUYCHHC

aHaJIM3UpyeMoi kuakocTu B nepecyete Ha NaCl.
«YCTAHOBKA

Puc. 8.4-4. Okxno

COJIEHOCTH)

YcranoBkn = EauHun mdmepeHusi

VOTAHOEMTE SHAaYeHME
BapoMeTpH Y ecKOTD
OSEJISHMA M HAXKMMHTS

'BEOT

7 50.0 mpra

= Kuakocrn/T'a3
[Ipu BBIOOpe ommmu <«OKumkocts/I'az»
(puc. 8.4-3) MOXHO BBECTH OIIMOKY >KHUIKOCTb-

ra3, XapakTepHYIO JUIsl BBIOPAaHHOM KHUIKOCTH.

Puc. 8.4-3. Oxkno «Ycmanoexa owmuoku

HCUOKOCHb-2a3)

= CoJeHOCTD

VCTAHOEBERA CONEHOCTH

000.0 7

[Ipu BeIOOpe omuuu «EnWHUI M3MEpeHHUs» CHadaja BbIOUPAIOT M3MEPSIEMYIO BEIMYHUHY

EINEEPHTE MZHEPAEMYH
EEIIMYHHY

Maccoraa ROHIIEHTD.
[TpoIeHTHOS COTSPM.
[TaprHMankHOS TAEI.

(puc. 8.4-5). B 3aBUCHMOCTH OT BBIOpaHHOM
BEJIMYUHBI Ha JHCIUIEE MOSIBUTCS OJHO W3
TpeX OKOH BBIOOpa €IMHHI] HM3MEPEHHs (puC.

8.4-6...8.4-8).

Puc. 8.4-5. «BBIBEPUTE
HIMEPAEMYIO BEJIHHUHY»

Okno



B okne (puc. 8.4-6) MOXHO BHIOpaThH
€AMHMIY HM3MEPEHHS MacCOBOH KOHIIEHTpalHu
BOJIOPO/Ia IPU U3MEPEHUSX B KMIKOCTIX: MI/JI,
MKT/IL, PPM-maccsl. IIpu [IPOBEJAECHUHN
M3MEPEHUH B 3TUX E€AUHMIAX aHAIU3aTOpP BHOCUT
TEPMOKOMITCHCAIIUIO CBOICTBa

KakK Ha

ra30NpOHUIIAEMON MEMOpaHbl CEHCOpa, TaK M Ha
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ENEEPHTE ETMHHMITY
HM=MEPEHHA

M TI
P riegnS

PPN

TEMIIEPATyPHYIO 3aBUCUMOCTb KO3(h(PUIMeHTa pacTBOPUMOCTH BOJOPO/Ia B BOJIE.

Puc. 8.4-6.

B okne (puc. 8.4-7) moxxHO BbIOpaTh 00BeMHBIE MpoleHThl, PPM-00bema (HCTONb3yroTCs

EHEEPHMTE ETMHIHMITY
HM-MEPEHHA

OEBEEMHEE IIPOLISHTE
PTM / OB%

npu asHaiusze rasos). llpm  mpoBeaeHun

I/I3M€peHI/II\/'I B OTUX CAWMHULAX AHAJINU3AaTOp

BHOCUT  TEPMOKOMIICHCAIIMIO  TOJBKO  Ha
CBOICTBA ra3onpoHUIIaeMON MeMOpaHBbI
CeHcopa.

Puc. 8.4-7.

B okne (puc. 8.4-8) MOXHO BBHIOpaTh €IMHHIY H3MEPEHHS MMapLUAIBLHOTO aBJICHUS

BoJlopoaa: MM.pT.cT. wiu klla. I3mMepenus B 3Tux
€IUHULIAX UCTIOIb3YIOTCS KaK [l aHajIu3a ras3os,
Tak W kuakocred. [losTomy mnpenBapuTenbHO

notrpeOyercss OTBETUTh Ha BONPOC O BBIOOpE

ENEEPHMTE ETMHHMITY
H=MEPEHHA

MM._PT.CT.
cpensl (puc. 8.4-9). wlla
Puc. 8.4-8.
E HE.EI:III:I cpene EIE.?.]IE'I' Puc. 8.4-9. Bvibop cpedvl uzmepenuii
IIPOHMEEQOOHFTECA - .
U TPOBCACHUU U3IMEPECHUU B JTUX
aHamnM=" pit TIPOBREA P
eIMHUTIAX aHaJIM3aTop BHOCHUT
AHMIKOCTE y
TEPMOKOMITICHCAITU IO Ha CBOICTBA
la=
ra3onpoHUIIaeMON MEMOpaHbl CEHCOpa, a IpH

BeIOOpe ommu <« KuJIKoCcTh» aHamu3aTop Oyaer
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TAaKKE€ KOMIIEHCHUPOBaTb CHCTEMATHYECKYI0 IOTPEIIHOCTh H3MEPEHMM, W3BECTHYI Kak

«Koappumment Kuakocts-I'azy.

[Tocne Haxatns «BBOJ/» Ha npucruiee aHaiM3aTopa MOSBUTCA OKHO PE3YJbTAaTOB
u3MepeHuit (cM. puc. 8.1), B KOTOpOM OHH OTOOpakaloTcs B BbIOpaHHON Bamu emnunwuie
u3Mepenus. Ecnu Bl 3ax0TuTe M3MEHUTH SAMHUILY H3MEPEHHUS B TIpoIiecce paboThl, TO aITrOPUTMBI
ABII-01 mo3Bossit Bam 310 chemarb, He mpuOerass K MPOBEACHUIO MOBTOPHOM T'paayHUpPOBKHU.
AHanu3aTop CaMOCTOSTENbHO  ONPENENIUT HEOOXOJUMOCTh BHECEHUS TE€X WJIM HHBIX
TEPMOKOMIIEHCAIMIl, BBIMOJIHUT BCE HEOOXOIHMMBbIE IE€PECUeThl, CBSI3AHHbIE C HM3MEHEHHEM
U3MEpSEMON BENWYHMHBI, EIWHUIBI W3MEpPEHUsT U TMapamMeTpoB TrpaayupoBku. Kpome Toro,
AQHAIM3AaTOP CaMOCTOSATEIBHO OMPENCTUT HEOOXOMUMOCTh KOMIIEHCAIIUA CHCTEMaTHYeCKOU

NOTPELIHOCTH U3MepeHuil, n3BecTHol kak «Koaddunuent XKuakocts-I"a3».

YcranoBkn = MHHTepdeiicoB

IIpu Bxome B ommuio «MHTepdeiico»

HACTPOHEA aHanM3atop mpeayiaraeT Bam  BeIOpaTh A

MHTEP®EHLCOE: HacTpoiiku wuHTepdeiicHoe yCTpoiicTBO (puc.

FToROEODO ERINOIE 8.4-10).
wATIII

EF}:H}C KOHTAKTOE Puc. 8.4-10. Oxno  «HACTPOHKA

HHTEP®EHCOB

YcranoBku = UnrepdeiicoB = TokoBOro Bbixoaa

B OKHE «HACTPOMKA

WHTEP®ENCOB» BriGepute ommiio « TokoBoro TEE 1‘;1[[ HE ITAPAMETPH:
BbIXO/1a». Ha nucmuiee anamusatopa B TEYEHHE 5 CTEHJIEP'I': d-Z0 »ah .

CCKYHZ BBICBCUHBACTCA OKHO, IIOKAa3aHHOC Ha II[HE'HEEDH =

puc. 8.4-11. ﬂ TDUU H_JI:P

Macwrah: Hem

Puc. 8.4-11. Texywyue napamempsl moKo6ozo

8bIX00a

HMZMEHHTE Puc. 8.4-12.
TEK?]_[I;HE ITAPAMETPH™Y 3aTeM MOSIBUTCS OKHO, MOKA3aHHOE Ha

puc. puc. 8.4-12. Ecniu Bsl xoTuTE OCTaBUTH
.-III; iy napameTpsl 0e3 m3MeHeHuit, Boioepute «HET).

HET AHamM3aTop BO3BPAIIAETCS B OKHO HACTPOMKH

uHTEpGEHCOB.




Ecan Bel xoTHTEe M3MEHUTH HACTPOWKH
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TOKOBOTO BBIXOJla, BbIOMpaiiTe «/[A», u Ha

AUCIIIICC AHAJIN3aTopa IIOABUTCA OKHO,

MoKa3aHHOE Ha puc. 8.4-13.
Puc.

8.4-13. Okmno evidopa cmanoapma

EMEEPHMTE CTAHIAPT
TOEOEOTD BRHXOTA

O—20 wh .
Bd—2Z0 wh
0-5 md .

MOK08020 8bIX00a

B 3TOM OKHE € MOMOIIIBIO KHOTIOK TIEpEeMEIICHHs Kypcopa BEIOSpPHUTE CTaHIAPTHBIN TOKOBBII

BbIxo (0-20, 4-20 nnm 0-5 MA), Ha KOTOpBIM HacTpoeH Bam peructpupyromnuii camonucer.

EEEIHMTE THAITAZOH
WEATIN CAMOIIMCITA

0. 1000 YT

Ilocne naxarus «BBO/l» mosiBUTCS OKHO,

9TOOBl MpPH 3alIKaJIMBAHUM TOKOBOTO BBIXOJA
MacimTab mkanel ymenbmancs B 10 pas, Beioepute

«J1A».

Puc. 8.4-15. Okno nepexknwuenusa macuwimaéda

WKAIbl MOK0GO20 6bIX00d

TOEOERH EMXOT
HACTPOEH

TOKOBBIN BBIXOJI HAaCTPOCH (CM. puc.

[Tocne BbIOOpa cTaHgapTa Ha AMCIUIEE
NOSIBUTCA OKHO, MOKa3aHHOe Ha puc. 8.4-14. C
NOMOIIBI0O KHOMNOK IEepeMEIIEHUsl Kypcopa
YCTaHOBUTE JUANa30H IIKaJIbl CAMOIHUCIIA.

Puc.

8.4-14. Oxno mnacmpoiiku wiKaIbl

camonucua

noka3zanHoe Ha puc. 8.4-15. Ecniu Ber xoture

VHeHBWHTE Macwrah
Wweamne B 10 pas nmpi
SAUKaTHMEaSHMI?

A
FHET

ITocie mosBIEHMS COOOIIEHUS O TOM, YTO

8.4-16)

AHaJIU3aTop MEPENIET B PEKUM U3MEPEHUN.

Puc. 8.4-16. Okno undpopmayuu
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B CJIy4dac MPCBLIMICHUS CUTHAJIOM TOKOBOI'O BbIXO/Jda YCTAHOBJICHHBIX MMPCACIIOB, HA JUCILICC

aHaJIM3aToOpa 3aropUTCs WHAMKATOpP MPEBBILIEHUS [Iuana3oHa IIKaisl camonucua. llpu stom
pa3gacTcs TPEepbIBUCTBIM 3BYKOBOM curHai. [ns ero otkmouenuss Haxmute «OTMEHA» un
yaepkuBaiite e€ B TeueHHe 5 ¢ B HaXaTOM COCTOSIHUU. Eciy mokasaHust He BO3BpaIlaloOTCs B
YCTaHOBJIEHHBIN JMaIa30H, OTKOPPEKTUPYHTE AMAMa30H LKAkl camonucua (puc. 8.4-14).

Ycranosku = UuTtepdeiico = YAIIII

B cocraBe aHanm3aTopa MMEIOTCS 2 yHMBEPCAJIBHBIX ACUHXPOHHBIX NPUEMOIIEpENaTUnKa
(YAIIII), ommH W3 KOTOpBIX paboTaeT B pEXWUME cepBepa W BBAACT B LH(PPOBOM BHUJE
UHQOPMALIMIO O pe3yibTaTaXx M3MEpPEeHHH, Apyroil paboTaeT B pexUMe KIMEHTA U CIIyXKHUT Jis
JUCTAHIIMOHHOTO YIIPABJICHHUsSI BBHIHOCHBIMM H3MEpPUTENBHBIMU IpeoOpa3oBaTesiiMU  MpHOOpa.

VAIIII B pexxuMe KJIHEHTAa HE BXOJUT B 0a30BYIO

KOMIIJICKTAalluIo, €ro HaJInu4due OroBapuBacTCAd
3apaHee B ycioBUAX moctaBku. Ha puc. 8.4-17
b CEPEEFP
MpEACTaBIEHO OKHO  BBIOOpa TUIS
ETHEHT P Oopa VAT

HACTPOMKH.

Puc. 8.4-17. Oxno evioopa YAIIII

VAIIIl B pexxume cepBepa MoKeT paboraTh B cocraBe uHTepdeticoB RS-485 wnmm USB
(oroBapuBaeTcs 3apaHee B YCIOBUSIX IIOCTaBKH).

Ecmu BwiOpan RS-485, To mpu BBIOOpE

Erenrre agpec
npmbopa B ceri BE4885

VAIIII Ha JucImiee HOSIBUTCS OKHO,

IpeJcTaBIEHHOE Ha puc. 8.4-18.

Puc. 8.4-18. Okno evioopa aopeca npubdopa 6 01
cemu RS485

Ecmu xe BeiOpan USB, To B OkHE Ha puC.

¥CTAHOEEH 8.4-19 MOXHO BKJIIOYHTH WJIM  BBIKIIOYUTH
USB KEAHAILA HEepeaaTunK, a TaKXKe 3a7aTh MHTEpBAJI BPEMCHH
FPERTHYMTE MEXIy OTIpaBKaMH WH(OpMAIMU Ha TEPMHUHAI

SamaTh HHTepEAaTI

KomnbioTepa (cm. puc. 8.4-20).

Puc. 8.4-19. Oxno ycmanosox USB kanana



41

Eeenrmre HHTE2DEAI
EpeMeHM IJIAd ERIEOQOIS
A HHEBLX

GHHH 1& cCer

Puc. 8.4-20. Okno ycmanosox USB kanana

YcranoBku = UnrepdeiicoB = Cyxux KOHTAKTOB

B okne «<HACTPOMKA MHTEP®EMCOB» (cm. puc. 8.4-10) Beibepute ommuio «Cyxux

PEIIE 1 BRI T KoHTakTOoB» W Haxxmute «BBO/l». Ha nucmnee
MOSIBUTCSI KAPTUHKA, M300pakeHHast Ha puc. 8.4-
0z . <1000 mmpSm .
SAMEHYTH
DHCTED. 0.1 D '_u" I Puc. 8.4-21. Oxkno Hacmpouku  cyxux
KOHmMaKkmoe

C nomormpio kHOTIOK «BreBoy», «BrnpaBo» M0oxkHO mepemeniaTte Kypcop (MUTaHUE HaIIHCH)
M0 HacTpanBaeMbIM TapaMeTpaMm: HOMEp pele, pas3pelieHne Ha cpabaTbiBaHHE DpeTe,
KOMITapupyemasi BeTMYMHA, TIOPOT KOMIAPUPOBAHUS, OOJIbIIIE/MEHBIIIE KOMITAPUPYEMON BETUYHHBI,
TUCTEPE3NC, UCXOJHOE COCTOSIHUME KOHTAKTOB. C moMoOIIbi0 KHONKU «BBOm» AaHHBIE mapameTpsl

MOKHO U3MCHUTB.

YceranoBkn = Yacos

YcranoBka yacoB ocymiecTBisiercs: B okHe «Y CTAHOBKI». Bribepute ommuio «HacoB» u

Haxmute «BBO/I». YcranoBute naty u Bpems (cM. puc. 8.4-22 u 8.4-23) u naxxmure «BBOJ]».
¥CTAHOEHTE JATY ¥CTAHOEMTE EFEMA

YOO . MeCII] . DOT. Hacwe @ MHEyTH

7.08.17. 0:52

M mamurrse EEOJ

M HaxuHre BEEBOJ

Puc. 8.4-22. Okno ycmanoexku oamaul Puc. 8.4-23. Oxmo ycmanosku epemenu

Ilocne BBOAA TEKyHIEro BPEMEHM M AaThbl aHAIM3aTOp MEPEHJEeT B OKHO U3MepeHui. B

HIKHEH cTpoke OKHa OyayT BbICBEUMBATHCS BpeMs U jaTa. [Ipu akTUBH3alMU MPOTOKOJIMPOBAHUS
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3alUCH JTaHHBIX BO BHYTPEHHIOIO YHEPrOHE3aBUCHUMYIO MAaMATh U DJIEKTPOHHBIA OJOKHOT OyIyT

IMPOU3BOAUTLCA B YCTaHOBJIeHHOﬁ IIKaJIC BPECMCHH.

8.5 Menio «ITPOTOKOJI»

I'maBnoe menro = IIporoxosupoBanue

B mento *[TPOTOKOJI* (cm. puc. 8.2-5) npenycMOTpeHa BO3MOXKHOCTh OYUCTUTh MaMATh
IPOTOKOJIA, BKIIOUUTH (BBIKJIIOYUTH) MPOTOKOJIMPOBAHUE, 33/1aTh MHTEPBAJ MPOTOKOJIUPOBAHUS U
BBIBECTH PE3yJIbTATHI.

[Tpu BeIOOpE onmmu «BKIIOYHTH/BBIKIIOUNTH» MPOTOKOJIMPOBAHHE B OKHE M3MEpPEHUI B
BEPXHEH CTPOKE MOSBISIETCS WIM UCYE3aeT «MKOHKa» MPOTOKoa (cM. puc. 8.1).

[Ipu BBIOOpE ONIMM 3aJaHUsl MHTEpBaJla C IMOMOINBIO KHOMOK IEpEeMEeIleHUs Kypcopa

BBEJIUTE HHTEPBAaJl BPEMEHH 3allUCH DPe3yJbTaTOB

usMepenuit u Haxkmure «BBO/J» (puc. 8.5-1). ErenmTe HHTepEaTI

EpeMeHH OJIA ERECIS
A HHEBLX

O0beM MmaMATH IIO3BOJISET IMPOU3BECTU

ooiree 15000 3ammcei.

0y 30 uun

Puc. 8.5-1. Oxno ycmanosku unmepeana

RPOMOKOIUPOBAHUA

B ommuu «BpIBOg  HAaHHBIX»  MOXKHO

EHEOT TAHHHA

TabmMY HEF EREOI
Ilorce
ENEODI Ha ROMIIBKTESD

BBIOpaTh CI1I0COO BBIBOJIA PE3YJIHTATOB U3MEPEHUI:

Ha JUCIUICH aHalM3aTopa WK Ha KOMIbIOTEp (CM.

puc. 8.5-2).

Puc. 8.5-2. Okno evieooa oannwvix

[lpu BBIBOmE HAa [UCIUIC WHGOPMAIMIO MOXHO BBIBOAWUTH JHOO TIOCTPAHWUYHO B

xpoHosiorudeckom mnopsiike (TabmuuaHblid BRIBOJ), THMOO ¢ TOMOIIBIO TTOMCKA TI0 KOHKPETHOW JaTe U

Tama: 1503217

EBpema: 11:41
HzZ: 108 Mrn/m

T: 3.5 'C

BpemeHH (cM. puc. 8.5-3 u puc. 8.5-4).
[Ipu TaGAMYHOM BBIBOAE C TOMOIIBIO

kaormok «BIIPABO», «BJIEBO» Bbel MoxeTe

IMPOJIMCTHIBATH IMMPOTOKOJI JaHHBIX.

Puc. 8.5-3. Okno mabnuunozo 6vi6ooa BBI:II[ = IIOHCE IIO IaTe

npomokKoia
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[Tpu nHaxxatun «BBO/l» B OkHEe TaGIMYHOTO BBIBOJA MK BhIOOpE onuuu «Ilouck» B OKHE

BbIBOJIa AAaHHBIX MOXKHO HepeﬁTH B OKHO ITOMCKAa.

I[TAPAMETPH IIOMCEA: C mnomolIpl0 KHOMOK TEpeMelleHus Kypcopa

,IIE.‘I'E. - "I 03 ‘Iﬁ' YCTaHOBUTE JaTy W BPeMsl Uld NOUCKA JaHHBIX B
- ] ]
nporokone ¥ Haxmute «BBOJ». PesynpraTom
L}
BPE A 1 ﬂ . ﬂa IIOMCKA CTAHET ~OKHO, ITOKa3aHHOE Ha puc. 8.5-3.

Hexars - 'EBOT

Puc. 8.5-4. Oxkno noucka oannvix no oame

[Tpu BrIGOpe onumK «BBIBOM TaHHBIX HA KOMIBIOTEP OCYILECTBIIAETCS Mepeiaya MpOoTOKoIa

JaHHBIX Ha KOMIBIOTEp MO IU(GPOBOMY KaHATY
(puc. 8.5-5). Ilpu »TOM Ha AucCIUIEE MOSBUTCS
rH(pOpMaIus 0 BEIBOJC JIaHHBIX. H J_];ET EIIE E:I'I[ III:U,,HHI.I -4
Ha EOMIIEHTEFR

Puc. 8.5-5. Okno evieooa Oaunvix Ha
Komnvlomep ooraHoEMTE— OTHEHL

8.6 Menw «BJIOKHOT»

I'nmaBHOe MeHI0O = BJoOKHOT

B menio «JIEKTPOHHBIN BJIOKHOT» (cm. puc. 8.2-6) mpesycMOTpeHa BO3MOXKHOCTb
OYUCTHUTH MAMSThH OJIOKHOTA, BKIIOUUTH (BBIKJIIFOUUTH) OJTOKHOT U BBIBECTH PE3YJIbTATHI.

[Ipu BBIOOpEe omiMKM «BKIIOYUTH/BBHIKIIOUNTE» B OKHE H3MEPECHHA B BEPXHEH CTpPOKE
TOSIBJISIETCSI UJTU MiCUe3aeT «MKOHKa» OJIOKHOTa (cM. puc. 8.1).

[Tpu BeIOOpE onuu «IIpocMOTp» OTKpOETCst OKHO, MTOKa3aHHOE Ha pHc. 8.6-1.
C nomomrsto kHOMOK «BJIEBO» «BITPABO» Bbl MOXkeTe mponuCThIBAaTh JIaHHBIE, 3alUCAHHBIC B

3JICKTPOHHBIN OJIOKHOT.

SanMce NO 001

Mama: 15.03_17

Eperma: 11:-44:54
HZ: S 6é&mMrp/m

T: 241 Il: Puc. 8.6-1. Okno «3anuco 6 610KHOmME).

[Ipu BeIGOpe ommmu «BBIBOJ MaHHBIX HAa KOMIIBIOTEP» (CM. pHC. 8.2-6) OTKPOETCS OKHO,

aHaJIOrM4YHOE pHuc. 8.5-5.
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9. TPAIYUPOBKA AHAJIU3ATOPA.

B ananuzarope peajqn3oBaHbl ceAyIOlIIMe BHAbI TPAyHPOBOK:

e ['pagyHpoBKa IO HYJIEBOU TOYKE;

e [I'panyuposka no [1II'C;

e (CneumanbpHas rpagynpoBka npyu nomomu YK-01.

9.1. lIpouenypa rpaayMpoOBKHU HyJIeBOH TOYKH AHAJIU3ATOpA.

B kauecTBe craHmapTHOro oOpasna C HYJICBBIM COJICPKAHHUEM BOJOPOJA MOXKHO

HCIIOJIB30BaTh aTMOC(EPHBIN BO3TYX.

ITIpu rpagyupoBke mo Bo3ayxy ACpH; MoxeT HaXxoIuThCs B H3MEPUTEIHHON Kamepe.

BxogHyto TpyOKy H3MEpHUTENbHON KaMepbl CIelyeT COEAMHUTh C LEHTPAJIbHBIM ILITYLEPOM

noOyauTenst pacxoja M OHHEPTUYHO CKMMas mnoOyaurtens pacxoga (7-10 pas) mpoayiite

U3MEPUTENFHYIO KaMepy aTMOC(EPHBIM BO3LyXOM.

Jns mpoBeneHus TpaJlydpOBKH HYJIEBOH
TOUKHM aHAIIM3aTopa Mo aTMOC(EpHOMY BO3IYXY, PPAH?HPDBK}"- H¥IIA
B Menio **TPAJIVUPOBKA** (puc. 82-4) | ¥ CTAHOEMTE CeHCOP E
u E Cpely C HyYyJ2ERI

BBHIOMPAETCS ~ COOTBETCTBYIOIIAsl  OMIIHUA

BBITIOJTHAIOTCSI MHCTPYKIWH (puc. 9.1-1, 9.1-2).

Puc. 9.1-1.

rPaAd¥HMPOEEL HY JIA

IIOCTI= I:'I'E.EII-IJIHEE.LIHH

HDHBE‘-EHI‘I]?I Ha+xMIHTe
'BEEOT

0.0306%

comepxaHmMed H:
M Ha¥wumTe BEEO]I

Puc. 9.1-2

Jl1st TOYHOM IpalyUpOBKU HYJIEBOM TOYKH
aMIIEpOMETPUUECKUNA  CEHCOp  JOJDKEH  OBbITh
HOJKIIOUEH K aHaJIM3aTopy He MeHee 12 4Jacos.
Ecnm  ammepomerpuueckuii  CE€HCOp — Hepen

IIPOBEJICHUEM TIPAJyUPOBKM HE OTKIIOYAJICS OT

aHajIM3aTopa M HaXOJUWJICA Ha BO3AYXC WJIM B CpCAC C HU3ZKUM COACPKaHMEM BOAOpPOAA, TO

MOKa3aHMs aHAJIM3aTopa JOJLKHBI CHU3UTHCA 10 3HadyeHui 0 - 5 MKr/z[M3 (0 — 0.05 006. %) menee

yeMm 3a 15 muH. Ecnu nmokazanus ananmuzatopa mpesbimatoT 5 Mkr/a (0.05 00. %), Heo6xonumo

nogoxnaath eme 20-30 MuH., a 3aTeM yOeIMBIIMCh B CTAOMIBHOCTH MOKa3aHUH Ha)KaTh KIABUIILY

«BBO/».

Jlanee Ha Jgucriee aHajau3aTopa B TEYEHHWE 3-5 CEK. BBICBETHUTCS COOOIICHHE

«'PAAYHNPOBKA HVYJIA 3BABEPIIEHA» n ananu3aTop nepeiaeT B pexuM U3MEpPEHUN.
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BHUMAHMUE ! Ecnu Bam HeoOX0auMO MPOBOAUTH H3MEPEHHS CIEAOBBIX KOHIIEHTpAIUN
BOJOpOJa B JKUIKUX WM Ta3000pa3HbIX CpeAax C BBICOKOM TOYHOCTBIO, PEKOMEHIYyeTcs
TIIATETFHO TPOBOAUTH TPAAYUPOBKY HYyJIeBOM Touku. Jlns sToro HeoOxomumo yOemuThcsl B
CTaOWJIBPHOCTH TMOKAa3aHUN aHalM3aTopa B T€UEHHWE, Mo KpaiHed mepe, 15 MuHyT (cM. puc. 9.2-4).
Ecnu nepen rpanyupoBkoit HyneBoit Touku ACpH, Haxoausics B cpelie C BBICOKUM COAEp>KaHUEM
BOJIOPOJIa U3MEPUTENBHYIO KaMepy cliefyeT OoJiee TIIATENbHO MPOIYTh aTMOC(EPHBIM BO3IYXOM.,
a BpeMs JOCTHKCHHSI CTAOWJIBHBIX TMOKa3aHWI aHalau3aTopa YBEIWYUTh a0 | daca. YOeauBIINCH
YTO NOKa3aHUsl aHaJlW3aTopa AOCTUTIM HU3KOM M CTAaOMIBLHOM BO BPEMEHM BEJIMYMHBI, HAXKMHTE
knasunry «BBO/».

Cronp muTenbHas MpOlEAypa TPaaydpPOBKA HYJEBOM TOUKH SIBISETCS HEOOXOIUMBIM
YCIIOBUEM ISl OCBOOOKICHHSI TOBEPXHOCTH H3MEPUTENBHOTO 3JEKTpOoAa OT aJCOpOMpPOBAHHOTO
BOZIOPOJA.

IlepHOIMYHOCTL MPOBEJCHUS TPAAYUPOBKU HYJIECBOM TOYKH 3aBUCHT KakK OT JAuaria3oHa

KOHIIEHTpaluii, B KOTOPOM IPOBOASTCS M3MEPEHUs, TaK U OT TOYHOCTH C KOTOPOH HEOOXOAMMO
IPOBOJIUTH U3MepeHUs. Eciu u3mepeHus mpoBoAsTCs B JUana3oHe BHICOKMX KOHLEHTpaluii (6onee
10 06. % wunu Gonee 160 MKI/i), TO rpaAyUpOBKY HYJIEBOH TOUYKH HYXHO IMPOBOJIUTH HE pexe 1
pasa B MecslIl, a TaKke IOcie 3aMeHbl MeMOpaHHOTo Konmadka AC WM pacTBOpa 3JIEKTPOJIUTA.
Ecnu u3mepeHus: mpoBoAsTCs B 00JaCTH HU3KHUX KOHIEHTpAIMil BoIOpoaa (Hampumep meHee 16
MKT/1 uiu MeHee 1 00. %), rpaayupoBKy HyJI€BOW TOUKH KeJNaTeIbHO MPOBOAMTH HE pexke | pa3a B
HeJeNto, a TaKkKe Mocie 3aMeHbl MeMOpaHHoro kosnauka AC unu pactBopa 3iekTponuta. CMeHy
pacTBOpa JIEKTPOJIUTa PEKOMEHAYETCS MPOBOAUTE 1 pa3 B MecsL.

9.2. I'paxyMpoBKa N0 MOBEPOYHBIM I'a30BbIM CMECHAM.

IIpu naHHOW rpagyHpOBKE aHAIW3aTOpa B KauyeCTBE CTaHJIAPTHOro o0paslia C M3BECTHBIM
coJiepKaHUeM BOJIOpOJIa UCTIONb3yeTcs moBepoyuHas razopas cmech (I1I'C) n3 Ganona wim 4ucThId
BOJIOPO/I, TIOJTYYaeMblii B pEakMl PacCTBOPEHUS METAJUTMYECKOTO LIMHKA B pa30aBICHHON CepHOU
WM COJITHOM KHCIIOTE.

9.2.1. I'pagynpoBka aHajau3aTopa 1o Bogopoxocoaep:xamum II'C.

JUia mpoBeneHus rpaayupoBku asanuzatopa no III'C npeaBapuTenbHO yCTaHOBUTE
enuHuIy maMepenust 06. %. ACpH, MoxeT octaBaThesi B M3MEpUTENbHOW Kamepe. Ecnu mepen
TUM MPOBOAMINCH U3MEPEHUS B KUAKUX Cpelax, TO U3 M3MEPUTEIbHONH Kamepbl HEOOXOAMMO
CIIUTh OCTABINYIOCS KUAKOCTh. [t atoro MK gocraror w3 aepkarens U moBopaunsaroT Ha 180 °.
ITpu nomomuu nodyaurens pacxoga UK mpoaysatoT atMocdepHbIM Bo3xyxoM (cM. 1. 9.2.), mocne
4YEro M3MEPUTEIbHYIO KaMepy OISITh YCTaHaBIMBAKOT B Jepkarenb. Ilocie npoayBku Ha
YyBCTBUTENbHOU noBepxHOocTH AC HE JOKHO OCTaBaThCsl Karellb BOJbl. baioH ¢ moBepouyHOi
ra3oBOM CMEChIO, Yepe3 THAPO3aTBOP MOJCOSIUHSIOT K BXOJIHON TPpyOKe M3MEPHUTEIbHONW KaMephl.
C nomo1p0 BEHTUII TOHKOM peryaupoBku (Ha 6aymutone ¢ [II'C) ycraHaBinBaroT pacxoj razoBoi

CMecH 2-5 Iy3bIpbKOB B CEKYH/Y.
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II0 OEPASIIOEOM MEPE

¥OoTaHOEMTE CEHCOP E
CMeCh, EHBpaHHyo
OINA PpaXIyHPOERHM
M HaxmuMTe EEOI

Hanee B wMeno **TPAJITYUPOBKA**

(puc. 8.2-4) BEIOMpPACTCSI COOTBETCTBYFOIIAS OTIIIHS

Y BBITIOJTHAIOTCS MHCTPYKIHH (puc. 9.3-1...9.2-3).

Puc. 9.2-1.

II0 OEPAZIIOEBOHM MEPE
Erexiimre
KOHLIIEHTPAIIHE
EODOPOIa

010.40 o06%

II0 OEPASIIOEOM MEPE

IIOCIIE cmaE-“HnHEauHH
IIOKAZAHMM HAaXMMIMTe

'BEEOT

10.3006%

Puc. 9.2-2.

Puc. 9.2-3.

Ha pucnnee mnosiButrcs Hagmuck «I'PAJIYUPOBKA 3ABEPIIEHA!» u ananuzatop
NIEPENIET B PEKUM U3MEPEHUM.

Anroputmbl ABIT-01 no3BomnsitoT nmpoBoauTs rpaayupoBky mno [II'C B mro0oi BeIOpaHHOM
eANHULIC U3MEPEHHUs], a IPU U3MEPEHUSIX MEePEeXOonTh B Apyrue enuHunsl. [Ipu sTom He Tpedyercs
MPOBOAUTH TPAAYUPOBKY CHOBA. AHAIM3aTOP CAMOCTOATEIBHO OMPEISIUT HEeoOX0IUMOCTh
BHECEHUS T€X WJIM UHBIX TEPMOKOMIICHCAIIN, BBITIOIHUT BCE HEOOXOAUMBIC TIEPECUETHI, CBSI3aHHBIC
C U3MEHEHHEM KaK U3MepsieMON BETUUNHBI, TaK U €IMHULIBI U3MEPEHUS.

[lepyoan4HOCTh MPOBENEHUSI TPAIyHUPOBKH ONpPENENSIeTCS HEOOXOAUMOM TOYHOCTHIO
WU3MEPEHUM, YUUTHIBasl, YTO YYyBCTBUTEIBHOCTh AC MOXET MU3MEHSAThCA BO BpeMeHM. biaromaps
ONTUMHU3AIMK YCIOBHHA pabOThl M BHYTpeHHHX mapameTpoB AC obecrmeunBalOT CTaOMIBLHOCTH
MOKa3aHU TMpPHU TOCTOSSHHOM OapOMETPUUECKOM JaBJICHHH, TEMIepaType W KOHIEHTPAIUH
BOJIOpoJia HEe Xyxke 3-5 % B TeueHue 3-x Henmenb. Ecnu Bac ynosnerBopsieT naHHas TOYHOCTb, TO
rpalyupOBKYy MOKHO MHpPOBOAUTH He pexe 1 paza B 20 gHeill. Ecnm u3mepeHus: npoBOASTCS B
o0nacTH MalbIX KOHIIGHTpAIMi BOJOPOJA, dTOT MHTEpPBal MOXET ObITh yBenmwdeH ao 1 —1.5
MECSIIEB.

9.2.2. I'paayupoBKa 0 YUCTOMY BOAOPOAY.

Jlommyckaercsi rpaayupoBKa MO YHCTOMY Bojopoxy. s 3TOro BO3BMHUTE MPOOUPKY U
3akpenure ee B mrTaThBe. [IpoOupka 3amoiHAETCS aKKyMyJSTOPHOM CepHOW KHCIOTOH. B Hee
OpocaroTcsi Tpu wu3MenbueHHBbIe Trpanynbl IuHKa (800 — 1000 wmr). Ilocime 3TOrO MpOOUpPKY
HEOOXOJMMO MOJCOEAMHUTh K BXOJHOM TpyOKe M3MEpUTENBbHON KaMepbl, BBIXOJHYIO TpyOKy

KaMCpPbI NOAKIIOYUTDL K TUAPO3aTBOPY WK IMMOT'PY3UTH B CTAKAH C BOJIOM. HpI/I 9TOM OOJIbIIIAS YaCTh
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IUHKAa JOJIKHA PpaCTBOPHUTHCA B cepHoﬁ kuciaore. Ilocne CTa6I/IJ'II/ISaI_II/II/I MoKa3aHui IMPpOBEAUTEC

IpagyHpoOBKY COIJIACHO MeToauKe 1. 9.2.1.

9.3. IIpoueaypa cnenuajJbHON rpagyHpoOBKH AHAJIH3ATOPA.
[lpn cneumanbHOW TpaJyHMpOBKE aHAIM3aToOpa B KadecTBe o00Opas3la C W3BECTHBIM
COZIEpP’)KaHUEM BOJOPOAA HCIOJIB3YIOT BOAOPOIOCOIEPIKALIYI0 Ta30BYI0 CMECh, MOIY4aeMyI C

MIOMOUIbIO YCTAaHOBKH AJIs1 IPUTOTOBJIEHHS IOBEPOUYHBIX ra30BbiX cMecelt YK-01 (cMm. puc. 9.3).

o _O
O
o O
©)

5
4
N\ J /
N\ J 2

NN

Puc. 9.3. Cxema yCTaHOBKH JUIsl CIIELIMATIBHON TPalyMPOBKH..
1 — Usmepurensbsiii 6510k ABII, 2 - BeHTHb, 3 — cocya s npurotosnenus [1I°C, 4 - raiika, 5 —
aMIIEpOMETPUUYECKUN CEHCOp, 6 — BXoiHAs TpyOKa, 7 - peaktop. 8 — 50% akKymyasiTopHas

kuciora, 9 — III'C, 10 - rugpopactBop.

AC 10CTaoT U3 HW3MEPHUTENbHON KaMepbl W C TOMOLIbI0 (PUIBTPOBAIBHON Oymaru Win
MapJjIeBOr0 TaMIIOHA YJAJSIFOT OCTaBLIMECS KaIuld BOJABI C YyBCTBUTENbHOM mnoBepxHocTu AC.

I'nanvunorkv anammzatona mmoronst 1o TITC. monvuaemMolr R he’vikTATE CMENTARAHUS
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¢uKCHpOBaHHOTO O00bEeMa BO3/AyXa C 33JaHHBIM KOJHYECTBOM Ta3000pa3HOro BOAOPOJA,

BBIIETSIEMOT0 B XHMHUYECKOM peakUuy pPAacTBOPEHUS METAUIMYECKOro IMHKAa B pa30aBieHHON
CEpPHOM KHUCIIOTE
Zn +H,SO4 = ZnS0O4 + Hy (2)

s momydenus moBepounoii razosoii cmecu (I1I'C) ¢ conmepkanriem Bogopoaa ot 3.5 mo 7
00. % TpHUrOTOBBTE HABECKY METATMYECKOro muHka maccoit ot 100 mo 200 mr. Jlns Oosee
OBICTPOrO MPOTEKAHUS pEaKLUUU PEKOMEHAYeTCS HaBeCKy LMHKAa H3MeNbuuTh. B3BemmBaHue
MPOU3BOJNTH Ha aHATMTUYECKUX BECAX C LIEHOM JeTIeHUs He MeHee | MT.

CrneuunanpHyto rpaayupoBky anamuzaropa mno [II'C mpoBomar ciemyrommm o0pa3zoMm.
Cobupator ycraHoBky mansi mnpurotoBienuss [II'C B coorBerctBun ¢ puc. 9.3. Cocyn 3
YCTAaHABIUBAIOT B HEMOCPEICTBEHHON OJIM30CTH OT aHAIM3aTOpa. AMMNEPOMETPUUECKUM CEHCOp 5
YCTaHABIMBAIOT B COCY[ 3, FTepMETUYHO (PUKCHUPYS €T0 C TIOMOIIBIO TaliKu 4 U PE3MHOBOTO KOJbIIA.
['uapo3aTBOp 3aKPHIBAIOT C TOMOIIBIO TPOOKH 2, IPeIBAPUTEIHHO 3aMOIHUB €ro Booi. Peakrop 7
3aI0JHAIOT AKKyMYJIITOPHOM CEpHOM KHUCIOTOM. M3MenbueHHYI0 M B3BCLICHHYK) HAaBECKY
METAJUIMIECKOTO IIMHKA OpOCAIOT B PEakTop 7 M OBICTPO COSAMHSIOT €r0 CO BXOIHOHM TpyOKoil 6
emkoctu 3. Ilocne 3aBepiieHus peakiuu (TpeKparieHue mpoiecca oOpa3oBaHus Mmy3bIpbkoB Hy B
peakTope 7) BEHTWIb 2 OTKpPHIBAIOT U CTPABIIMBAIOT M30BITOK JaBieHHS B cocyle 3 yepes
ruzapo3arsop 10.

Hanee B meHto **I'PAIIYUPOBKA** (puc. 8.2-4) BeiOupaeTcs COOTBETCTBYIOIIAs ONIMS U

BBITIOJTHAIOTCSI MHCTPYKIUH (puc. 9.4-1...9.4-3).

CIIEOI'PANVHPOEEA CIIELITPA ¥ HMPOEE L
BBE.IL'H'I‘E MacCy BBEJIH'I‘E DE'BéM
HAaEeCEMM IIHHES RE.J'II-IEIPE.'I'CII:IE..

100.0 1o 1.000
Puc. 9.4-1. Puc. 9.4-2.

CIIENI'PA Y HPOEE L

IIOCIIS C'I'E.EIHJIHEE.LIHH
IIOKa=aHHMHM HaXMHTe

1 1
EBDIB; Ha agucnee ananuzatopa B Teuenue 3-5

5 _3 4 ﬂﬁ% CeK. BBICBETUTCSA coobmeHne

«'PAAYUPOBKA 3ABEPHIEHA!».

Puc. 9.4-3.
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10. IOPA1OK PABOTHI.

Bxmrounte anHamusarop. lIpousBenure HacTpOWKY M IpalyHMpOBKY aHaJIM3aTOpPa COIIACHO
n.1. 8, 9 HaCTOSAIIEro pyKoBOJACTBA. AHAIM3aTOp TOTOB K padoTe.

Bam ananusaTtop SBISETCS YHHBEPCAJIBHBIM CPEICTBOM H3MEPEHMS C IOMOILBIO KOTOPOrO
Bbl MoxeTe pemiath pa3HOOOpa3Hble 3aJaydl AHATUTHYECKOTO KOHTPOJSL BOJOPOJA B Pa3HbIX
oOmactsix. BpiOpannbplii Bamu BapuaHT UCHONHEHHE aHAJIM3aTOpa B HAWIy4YlIed CTENEeHU
COOTBETCTBYET KOHKPETHOMY Ha3HAYEHMIO M OOJACTH €ro NMPUMEHEHHs, ONMMCAHHBIM B ILI. 2, 3.
Jnsa  pemieHuss Apyrux TNPUKIAAHBIX 3a7ad  Bbl  Mokere JIONOJHUTENBHO NpUOOpECTH
COOTBETCTBYIOIIME AMIIEPOMETPUUECKUE CEHCOpPhl M HEOoOXoauMmble akceccyapbl. B ciydae
npuoOperenust Bamu HoBoro ceHcopa Bam HeoOxoanmo OyneT BBECTH MAcHOPTHBIE KOHCTAHTHI

BCTPOEHHOI'0 B CEHCOp AaTuuka Temneparypsl (cM. [lpunoxenue 3).
B srom pasnene npusoasTcs cBeneHus 0 nopsake paboThl ¢ aHAIU3aTOPOM TIPU PEIIEHHUH

KOHKPCTHLBIX 3a/la4 aHAJIUTUYCCKOI'O KOHTPOJIA BOAOPOAA U AAKOTCA PCKOMCHAALWU W COBCTHI IO

npuMeHeHuto ananusatopa ABII-01.

10.1. OnpenesieHne BoAOpPOaA B ra3ax.

Jlna pewenus atoi 3agaun ucnoas3ytorT ABII-011" u uamepurensnyto kamepy UKIIT.

Jlnst KOHTpoOJIsSI coAepKaHUs BOJOpPOAA B BO3Iyxe Mpou3BOoAHBIX mnomemennit ACpH;
ycranaBiauaroT B UKIII'. Jlng npenynpexxieHns: aBapuitHbIX CUTYallui MPEBBILICHUS JOITYCTUMOTO
YpOBHSI BOJOpOJa CIEAyeT BOCHOJb30BaThCs peanuzoBaHHbIME B ABII-01 Bo3MoOXHOCTSIMH
BKJIIOYCHUSI ABAapUHHOW CUTHAIM3allUM W TO3MIMOHHOTO peryiupoBanust (cMm. puc. 8.4-21)
(BO3MOYKHO MOJKJIFOUEHUE CUPEHBI YEPE3 «CYXO0i» KOHTAKT).

Ecnu ananusupyemblii Ta3 HaXOIUTCS TMOJ TOBBIIMIEHHBIM JaBJI€HHEM (OTHOCHTEIHHO
atMocdepHoro), To ero npomyckatot uepe3 UKIIT, npeasaputenpHo yctaHoBuB pacxon 1-10 n/gac
C TOMOIIBI0O BEHTWIS TOHKOW PEryJupOBKM Ha BXOJHOM Maructpanu. [Ipu manmbix pacxomax
BeIXoHY10 TpyOky UKIII crnexyeT coequHUTD C THAPO3aTBOPOM.

Jlia obecrnieueHus: U3MEPEHUN BOJOPOJAa B Pa3psKEHHBIX Ta30BBIX CMECSAX aHAJIU3ATOP
MOXXET OBITh YKOMIUJICKTOBAH YCTPOMCTBOM MOATOTOBKH Ta30Boil mpoOsl YIII'TI-01. C momorisio
9TOTO0 YCTPOMCTBA OCYIIECTBISETCS BCAChIBAHWE M OXJIXKIEHUE aHaJIM3UPyeMOro rasa c
NOCIIEAYIOIUM OT/IEJIEHUEM CKOHJEHCUPOBAaHHON BJIarM U HArHETAHUEM B U3MEPUTEIIBHYIO KaMepy

ACpH,. Ilpunnunuanehas cxema YIII'TI-01 noka3ana Ha puc. 10.1.
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YcTpoWcTBO NOAroTOBKM NpoBbl
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Puc. 10.1 ITpunuunuansHas cxema YIIT'TI-01.

10.2. AHaJIUTHYECKMH KOHTPOJb KOHLUEHTPAIUM BOAOPOAA B NOTOKEe KHMIKOCTEH,
HaIpuMep B XMMHUKO-TEXHOJIOIMUECKUX Mpoleccax noarorosku Boael Ha TOLI, I'POC, ADC.

PactBopeHHBII B BOJE BOAOPOX BCIEACTBHE €r0 YHUKAJIBHOW MPUPOIBI MOKET
pacTBOPATBCS B METAUIaX CO3[aBas BBICOKOE JABICHHE B HX KPUCTAIIMUECKOW peIIeTKe,
NPUBOASIIEE K HX pa3pylleHUI0 (BOAOPOAHOE pacxXpynuuBaHue). B aromHoil sHepreTuke
aHAJTUTMYECKU KOHTPOJb PACTBOPEHHOTO BOJOpOJA HEOOXOAMM Kak i oOecredeHus
6e3omacHoil paboTel ADC, Tak W A MPEAOTBPAIICHUS pa3pylieHus (BCIEACTBHE BOJOPOTHOTO
pacxpyImuuBaHus ) TEIFIOTEXHUYECKOTO 000PYA0BaHUS M TPYOOIIPOBOJIOB.

JU1st aHaTUTUYECKOT0 KOHTPOJIsl pACTBOPEHHOT'0 BOJOPOAA B HAMIIyUIIeH CTENEeHN NOJXOAUT
ucnonHenue aHanuzaropa ABII-01T. AHanu3aTopsl 1OJKHBI YCTaHABIMBATBHCS 1O MECTY WM Ha
ure. g 3Toro HeoOXOAMMO HA JIMHUM BXOJa aHAIM3UPYEeMOU MpoOBl YCTAHOBUTH PETYJIATOP
JaBJieHus (Ipoccenb) U XOJOWIBHUK. PerynsaTop naBieHus 1o/keH o0ecreunBaTh peryJIupoBaHue
pacxoia aHanuzupyemon mpoosl yepes usmeputensuyio kamepy (MKIDK) B nuanazone ot 2 go 50
n/gac. X0JIOAUIBHUK JO0JDKEH 00€CIIeUnBaTh OXJIAXKICHHE aHATM3UPYEMOM MPOOBI 0 TeMIIepaTyphl
0 — 50 °C. C uenbio yMeHbIIEHHs BpEMEHHM TPAHCIIOPTHOIO 3amasabiBanus U 3PpHEKToB “mojacoca

BO3/Iyxa’ PEKOMEHAYETCS aHalW3aTop YCTaHABIMBATH B HEMOCPEACTBEHHOW OJIM30CTH OT

v AR AR AmrrATy  mATrrerr Tl svArmAa  avrarrrarriasras eavr rimARr v va TrmarAmrrmATT vrATE vammcmemn~ ALY
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JIOITyCKaeTCsl UCIOJIb30BaTh TPYOKM W3 HeprkaBerolled cTamu u/uiau rudkyro Tpyoky u3 I[IBX c

BHYTPEHHUM JHaMETpPOM HE MeHee 4 MM M TOJILMHOW CTEHKM He MeHee 1 mm. Mcmosb3oBaHue
TpyOOK M3 CHJIMKOHOBOM pe3WHBI HE aomyckaercs. CIuB aHAIM3UPyeMOH MpOObI JOJKEH OBbITh
cBOOOAHBIM. J1JIsl 3TOT0 AOIMyCKAeTCsl UCIOIb30BaTh TPYOKU ¢ BHYTPEHHUM JHaMETpPOM He MeHee 4
mM. [lepen usmepurenbHON KaMepoll PeKOMEHIyeM YCTaHOBUTH (DMIIBTP TOHKOW OUMCTKU, KOTOPBIN
Bbl MokeTe 3aKka3aTh JOMOIHUTEIBHO.

Jus  oOecriedeHHsi  BBICOKOTOYHBIX ~ W3MEPEHWH  KOHIEHTpAalMKd  BOAOpOAa B
MUKpPOTPaMMOBOM 00JIaCTH, Mbl PEKOMEH/IyEM TILATENILHO MPOBOJUTh I'PaAyUPOBKY HYJIEBOM TOUKU
(cm. 1.9.).

[Ipn mnoaxmouennn wusmeputenbHoi Kamepsl (MKIDK) k mnpobGoorOopHON Touke
UCIIOJB3YITE CTAaHIApTHBIE IEPEXOAHMKHM, KOTOpble Bbl MoOXkeTe 3akazaTh IIpU IOKYIKE
ananuzaropa . [Ipu ycranoBke ACpH;-03 unu ACpH,-04 B uzMeputensHyro kamepy yoeaurech B
HaJIMYMH TEPMETH3UPYIOIIETO pe3HHOBOro kombma (cMm. puc. 3.6, 3.7). Jlna obecrneueHus
HE3aBHCHUMOCTH TOKa3aHUW OT CKOPOCTH MOTOKAa YCTAaHOBUTE B TpyOKe MpoOOOTOOpHUKA pacxonl
BOJIbI paBHbIN 2-50 n1/9ac. TpyOKy, COETMHEHHYIO ¢ BBIXOJHBIM HITYIIEPOM W3MEPHUTEIBHON KaMephl

MOJIOKUTE B CIUBHOU JIOTOK.

10.3. AHaJIUTHYECKUII KOHTPOJIb BOJAOPOAA B COCYIaxX U TPyOONpoBoaaxX padoTarIMX
NOJI AaBJIEHHUEM.

Jns pemieHus 3ToM 3aayu B HAWIy4llled CTENEHW MOAXOAUT HCHOJHEHUE aHalu3aTopa
ABII-01A, B xoMmmuiekt kotoporo BxoiuT ceHcop ACpH;-06, cHaOxXeHHBIH KOMIEHCAaTOpOM
BHEIIIHETO JaBJICHUsS. DTOT TUI CEHCOPOB MOXKET YCTAHABJIMBATHCS B TPyOONpPOBOABI U OaifmacHble
TMHAW Yepe3 crannaptHeie ¢uanisl. Cercopbl ACpH, BBITyCKArOTCSI B HECKOJIBKUX HCIIONHEHUSX
OTJIMYAIOIINXCS Ta0apUTHBIMU U TPUCOECTUHUTENBbHBIMU pa3Mepamu (cM. puc. 3.4). CeHcopbl
ACpH, BBIZIEPKMBAIOT CTEPWIM3ALMIO OCTPbIM mapoM mnpu 143 °C, 4Yto mNO3BOISET WX
UCTIONB30BaTh B (epMeHTepax U OuopeakTopax KaK OTEUECTBEHHOIO, TaK MU 3apyOeHOro
npou3BoACTB. llepen crepunmzanuein Qepmentepa c¢ ycradoBieHHbIM B Hem ACpH,-06,
HEOOXO0IMMO OTCOEAMHUTH Kabeslb OT CEHCOpa, U Ha €ro pa3beM HAKPYTUTh 3aUIUTHYIO 3arJIyIIKY.
[Tpu 3TOoM HE0OX0aUMO yOEIUTHCS B HANUYHMHU U IIEJIOCTHOCTH T€PMETHU3HPYIOMICH MPOKIAIKU B
3alIUTHOM 3arnymke. [Ipy crepunmszanuu ceHcopa B OMOpPEaKTope HaJAeBaTh 3aLIUTHYIO 3ariyIIKy
He Tpedyercsl.

Anamuzatopel  ABII-01A B kommiekre ¢ ACpH,—06 MoOryT HailTH THpUMEHEHUE NpHU
AQHAIUTUYECKOM KOHTPOJIE PACTBOPEHHOTO BOAOPOJAa B 1-OM KOHType OXJaKICHHUS SIACPHBIX

PEaKkTopoB.
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11. Texuuveckoe 00CTy:KMBaAHME AaHATU3ATOPA.

Ecnmu Bam ananu3atop HyXAaeTcsi B TEXHHYECKOM OOCTY)XKMBAHUH, PEMOHTE WU

MIEPUOINIECKOH MOBEPKE, CBSHKUTECH C CEpBUCHBIM EHTpoM pupmbl « Anbha BACCEHC»

Cepsuchslii nentp «®Pupma « Anbpa BACCEHC» BbImonHseT Bech KOMILIEKC padoT 1Mo
TEXHUYECKOMY OOCITYyKMBAaHUIO AaHAJIU3aTOPOB, HUX MEPBUYHON U TNEPUOJAMYECKON IOBEPKE B

opranax [OCCTAH/JIAPTa P®.

11.1 DnexkTpoHHBII ONOK aHaIM3aToOpa KpalHE PeIKOo HYKIaeTcsl B OOCITY)KUBAaHUU U
peMoHTe Oyiarojapsi BHICOKOMY KauyeCTBY IPOU3BOJICTBA aHAIM3ATOPOB, UCIOIL30BAHUIO
HAJeKHBIX KOMIUICKTYIOIIMX, MPOYHOCTH, TEPMETUYHOCTH M BBICOKOM CTETCHHU
MBUIEBJIAr03aluThl Kopityca aHanu3atopa (IP-65). Kaxnaplii aHaam3aTop B KOMIUIEKTE C
JaTYUKOM TOJBEPraeTcsl HUCIBITAHUAM Ha HAACKHOCTb, MNPOXOIAUT MPEANPOIAAKHYIO
MOATOTOBKY ©  TECTUPOBaHHWE pPabOTOCIOCOOHOCTH €ro OCHOBHBIX OJOKOB. B
MEPUONYECKON 3aMEHE HY’KIAeTcsl TOJIbKO OaTapeiika, yCTaHOBJICHHAs B HM)KHEM OTCEKE
aHanuzaropa. Kak mpaBuio, 3ameHa OaTapeiiku OCYIIECTBISIETCS MPU KaKJIOM BTOPOM
TEXHUYECKOM OOCIy)KMBaHUM aHaiIu3aTopa IMepei IMPEeACTaBICHHUEM €ro JUIs €XErogHON
nepuoanueckoi nosepku B opransl [OCCTAHIAPTa P®.

11.2 AmmepomeTrpudecKue CEHCOPBI Oyraronapsi OpUTHHATIBHBIM TEXHHUSCKUM PEIICHUSM,
WCIIOJIb30BaHUIO  OJAaropofHBIX METAIJIOB M  BBICOKOMY KayecTBY IPOU3BOJCTBA HMEIOT
HEOTPaHWUYEHHBIH CpPOK CIyXObl. B TO ke BpeMs CEHCOphl HYXAAIOTCS B TPOBEACHHUU
MEXPETJIAMEHTHOTO 00CITy>XuBaHus, BeimonaHsiemoro [TotpeduteneM B mporecce 3kcruryaramuu. K
3TUM paboTaM OTHOCATCS 3aMEHAa MEMOPAHHOT'0 KOJIIAYKa U T€IMEBOr0 pacTBOPA IEKTPOJIUTA (CM.
.. 3, 4). [leppoaAdHOCTH 3aMEHBI JICKTPOIUTAa U MEMOPAHHOTO KOJITIayKa 3aBUCHUT OT YCJIOBHM
JKCIUTyaTalliu aHajIu3aTopa U JI0JDKHA MPOBOAUTHCS HE peke 1 pasza B rojl, a Takke B CISAYIOLIUX
CIIyvasx:

e Hapymena nenoctHOcTh MeMOpaHbl. BHENIHHM TPU3HAKOM 3TOTO CIYXKaT BUIUMBIC
KamneJbKy JIIEKTPOJIUTAa HAa TOPLOBOW MOBEPXHOCTU CEHCOpPA, a TaKXKe 3HAYUTEIbHOE
YMEHBILIEHUE YPOBHS 3JIEKTPOJIUTA B KOPILyCE CEHCOPa;

e MemOpana BBHITSHYJIACh W HE JOCTATOYHO CHUJIBHO HATSITUBACTCS TOPIIOBOM YacThIO
CTEKJITHHOW TUJIB3bI (CM. puc. 4.2). [lpu3HakoM ci1aboro HaTsHKEHHs MEMOpaHBI SIBIISIETCSA
3HAYUTEIIBHOE CHIKEHHE OBICTPOJCHCTBUS M BBICOKOE 3HAUYEHHE OCTATOYHOTO TOKa

CCHCOpPA,
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e [JlokazaHust aHaiM3aTopa MpPU H3MEPEHUSX WIH TpalyUpOBKE HECTAOWJIBHBI U HMEIOT

OosbII0i peid.

Ecau B CCHCOPEC BO3HHUKIIA KaKadg-TO HCIIOJIAJKa IIPEKAC BCCTO NPOBCPHTC HEJIOCTHOCTD Kabens

U CTEKJISIHHOM THih3bl. Hammune TPCIIMH U CKOJIOB Ha cTexysiHHOM Trib3e AC CBUIACTCIILCTBYCT O

HecoOmoaenuu [lotpedurenem mep npepocropoxkHoctel (cMm. 1. 6). HeakkypaTHoe oOparieHue ¢

AC u HecoOmoeHne Mep MPEOCTOPOKHOCTEH MOXET MPUBECTU K ero morepe. [Ipu BeIICHEHUH

IMPUYIHUH OTKA30B MOT'YT OKa3aTbCA IMOJIC3HBIMH TCCThI pa6OTOCHOCO6HOCTI/I AC. DTH TeCcTBI MOKHO

TAKXKC NPOBOJAUTH IIPHU 3aMCHC MeM6paHHOFO KOJIITa4Ka U pacTBOpa 3JICKTPOJIUTA.

Tect Nel. IIpoBepka cOpOTUBIIEHUS U30JISIUUN MEXAY KAaTOJOM M aHOJIOM.

1.

CauMuTe MeMOpaHHBIN KOJIMA4YoK (CM. puc. 3.5) ¥ TPOMOKTE JEKTPOAHBIA aHCAMOJIb B
TUCTHIUTHpOoBaHHOU Boje. C MOMOIIbIO (PUIBTPOBATBLHOM OyMaru yAaluTe Karuld BOJbI
Y TUIATEJIBHO IIPOCYILIUTE TOPLOBYIO YaCTh CTEKJISHHOM T'MIIb3bI.

B rnmaBHOM MeHIO BOMIUTE B OMIIMIO TUArHOCTHKA ceHcopa. (cM. 1. 8.3.1).

Ecmu Tok cencopa (IceHc) nmeeT O6M3K0E K HYJIIO 3HaYE€HHUE U COMIOCTABUM C BETTUIMHOM
octaTo4HOTo TOKa (I 0CT), TO CONMPOTHBIICHHE H30JISIIIMYA HAXOAUTCS B MPEIeax HOPMBI.
Ecnu Tok ceHcopa 3HAYMTEIBHO OTIMYAIOTCS OT HYJIA, MONPOOYyHTe Oojiee TIIATeNIbHO
BBITIOJTHUTH T1. | HAcTOSAIIETO TecTa. BhICOKOE 3HaUEHHE TOKA CEHCOpPa CBHUJICTEIIHCTBYET
0 HApYUICHUH COMPOTHUBICHHS H30JAIMHA. K BO3MOKHBIM NMPUYMHAM CIIEAYET OTHECTH
HapyIIeHHE [EIOCTHOCTH KaOelst, TPEIIUHBI MIIU CKOJIBI B CTEKIITHHOW THIIB3€, a TaKKe
MoTaJlaHue BJIaTd B pa3beM CEHcopa. B mociieHeM ciydae cieiyeT MPOMBITh pa3beM
JUCTUUIMPOBAHHOM BOJOM, a 3aTe€M TUIATECJIBHO IPOCYIIWTh B TEYEHUE CYTOK IIPH

Temrieparype 6iuskoit k 40-60 °C.

Tect Ne2. [IpoBepka narunka TemMnepaTrypbl. ITOT TECT BBIIOIHSAETCS MOCJE BBIMOJHEHUS

tecta Nel.

1.

B okne «/lmarnoctuka ceHcopa» HaOrofalTe 3a MOKa3aHMSAMU KaHajda H3MEpPEHHS
temneparypbl (T). Bo3bmuTe ceHCOp 3a MIacTMaccoBYIO JA€Tajb M BBLIOXHHUTE Ha
CTCKJISIHHYIO TWJIb3y CEHCOPA, HAIPAaBIAA CTPYIO AJbBEOJIIPHOTO BO31yXa HAa TOPLOBYIO
4acTh CTEKJITHHOM Imiib3bl. Eciin TemiiepaTypa oKpyskaromiero Bosayxa niwke 35 °C, to
nokazanus temnepatypsl (T) OyayT yBenuuuBaThCs.

[lo mepe mcmapeHusi BIAarW CO CTEKJSTHHON THJIB3bI MOKa3aHHUS TeMIIEpaTypbl OyayT
YMCHBIIATBCA CTPEMACh, K IPEKHUM 3HA4CHHAM. Takoe IIOBEICHHME CEHCopa
CBHUJIETEJILCTBYET 00 OTCYTCTBMM OOpBIBOB B Kabeine M pa3beMe ceHcopa. Eciu
MOKa3aHWsg TeMIepaTypbl HE MEHAIOTCA, TO MO-BUAMMOMY, K KaOemo ceHcopa
MPUKJIAIbIBAINCH HEJIOMYCTUMO BBICOKHE MEXaHUYECKHE YyCUIus (CM. I.6), YTO MOIJIO

MIPUBECTH K 0OpBIBY. B 3TOM ciiyuae cBsbKUTECh C CEpBUCHBIM LIEHTpoM « Pupma
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Anspa BACCEHC». PeMOHT Takoro ceHcopa BO3MOXKEH TOJIBKO B cilydae oOpbIBa

Kabens y pazbema. IIpu HEIOMyCTUMO BBICOKMX MEXaHHMUYECKHX Harpy3kax Ha Kabeib
MOXKET TaKXe MPOU30MTH OOpBIB NMPOBOJOB Kabens AaTyuka Temmeparypbl. B atom
Clly4ae TECT IIPOBEIET AaHAJIM3aTOpP M BBICBETUT HA IUCIUICC HANNHUCh « JlaT4uk He
MOAKIIOYEH». B 3TOM cirydae TakkKe CBSJKUTECh C CEPBUCHBIM LieHTpoM  « Dupma

Anspa BACCEHC»

11.3 W3meputenbHas kamepa.
[Tpu npoBeieHNN aHANN30B B TIOTOKE KUAKOCTEH COAEPIKAIIMX OONBIIOe KOJTHMYECTBO B3BEIICHHBIX
YaCTHIl HAa BHYTPCHHEH MOBEPXHOCTH M3MEPHUTEIBHONH KaMmepbl TOSBISIOTCS OTIOXKEHHUS,
yXyIIIAOIe ee Mpo3padyHocTb. B sTtoMm ciiyuae Bam crnenyer ee MpPOYUCTUTH C MOMOIIBIO
MapJIeBOr0 TaMIIOHA 3aKPEIUICHHOTO Ha JepeBsHHOW manouke. Jns sddexkTuBHOCTH OUHMCTKH
MOYKHO MCHOJIb30BaTh JIFOOBIE MOIOIINE CPECTBA, HAPUMEP CTUPAIBHBIN MOpouIoK. Mcnonap30BaTh
OpraHMYecKrue PacTBOPUTENH (AMXJIOPITaH, XJIOPopOpM, CIHPT U Ap.) He pexomeHmyercs. [Ipu
MIPOBEICHUH YHCTKU M3MEPHUTEIBHON KaMephl jKeIaTelbHO TaKKe MPOMBITH OOpaTHBIN Ki1amnaH (CM.
puc. 4.5, 4.6). JIns uckio4eHns BO3MOXKHOCTH JAJBHEHIIET0 3aCOPEHUSI U3MEPUTEIBHON KaMephl

11e71eco00pa3Ho YCTAHOBHUTH (PHIIHTP TOHKOH OYHUCTKH.
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12. BO3MO’KHBIE HEITOJIAJIKA U CI1IOCOBBbI UX YCTPAHEHMUSI.

Bremnue nposiBneHus

BeposiTHBIE TPUYHHBL

CnocoOsbl ycTpaHeHus

1. AHanu3zarop He | Beimen u3 CTpOs | 3aMEHUTh NMPEIOXPAHUTED.

BKJIIOYAETCS IPEJOXPaHUTENb

2. Ha nucnnee anamu- (1. Cencop He mnoxakiaoueH K | OTKpBITb BHYTPEHHMM  OTCEK

3aropa 3aropaercst aHaJIN3aTopy aHaIM3aTopa M MOJKIIOYMTH

coobmenne «CeHcop He CEHCop

MTOAKITIOYEH 2. OOpsbIB Kabens Caspxurech c CEPBUCHBIM
LEHTPOM IO BONPOCY PEMOHTa
WJIH 3aMEHBI.

3. [Tokazanus He | 1.Bricox pactBop JonuTe pacTBOp BIEKTPOJIUTA

qyBCTBUTEIIbHbI K | BJIEKTpOJIMTA WIA 3aMEHUTb MeMOpaHHbII

WU3MEHEHUIO 2. O6psbIB Kabens KOJIITaYy0K

KOHILIEHTPALUH1 Beimonuauts Tect No2 (cm. m.11).

BOZOpOJA. [Ipu oTpunaTeIbHOM pe3ysIbTaTe

CBS13aThCs c CEPBHUCHBIM
LHEHTpPOM (UPMBI 1O BOIPOCY

PEMOHTA UJIU 3aMCHBIL.

4. IIpu rpagyupoBKe 1o
BO3JIyXY CEHCOP UMEET
OOJIBIIION OCTATOYHBIH
TOK.

1. Beicox pacTBOp 3JEKTPOJIUTA.

2. HapymeHo conpoTuBIEHUE
M30JSIIMM B CEHCOpPE WM B
pasbeMe CeHcopa.

3.BeITsiHYy1aCh
ra3onpoHuIaeMas MeMOopana

3aMEHUThH PacTBOP
3JIEKTPOJINTA.

[IpousBecTu BHELIHHI OCMOTP
ceHcopa U BbINMOMHUTH Tect Nel.
[Tpu oTpuLIaTENBHOM PE3YJIbTATE
CBSI3aThCS C CEPBUCHBIM IIECHTPOM
(bUPMBI IO BOTIPOCY PEMOHTA WIIH
BaMEHBI CEHCOpa.

3amMeHUTh MeMOpaHHBIN
KOJITA4YOK.

5. Iloka3zanus ceHcopa
HeCTaOWIILHBI BO
BPEMEHHU NPU
IMOCTOSIHHOM
KOHIICHTpAallUU
BOJIOpO/IA.

1. Hapyuiena 11e10CTHOCTb
MeMOpaHbI

2. BoiTaHynace MeMOpaHa u3-3a
NPEBBIICHUS] TEMIEPaTypsl |

(wn) pacxoza BOJIBI.

3aMeHUTbh MEMOpaHHBI
KOJITIAYOK.

ObecneunTh TpeOOBaHUS IO
TEMIIEpaType U pacxoxy BOIBI
4yepe3 U3MEPUTENFHYI0 KaMepy,
3amMeHUTh MEMOPaHHBIH
KOJITIAYOK.

6. Ilocne BkItOUEHUS
aHaJIM3aTopa BBIXOJ Ha
pabounii pexxum
npesbimaeT 20 MUHYT.

Paspsnunace 6atapeiika.

3aMEeHUTH NATbYUKOBYIO
Oarapero.

7. THEpUMOHHOCTD
CEHCOopa CYLIECTBEHHO
YBEIMUNIACh.

BeiTanynace MemOpaHa u3-3a
NPEBBIICHUS] TEMIEPaTypsl |

(nn) pacxoza BOJIBI.

ObecnieunTh TpeOOBaHUS IO
TEMIIEpaType U pacxoy BOIBI
gyepe3 U3MEPUTENBHYIO0 KaMepy.
3amMeHUTh MEMOPaHHBIN
KOJITIAYOK.
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1. HABHAYEHUME U OBJIACTb IPUMEHEHMWSI.

Ananuzatopel Bojgopoaa ABII-01 (B nanbHeimeM - aHanu3aToOpbl) NpeIHA3HAYEHBI IS
MIPOM3BOJCTBEHHOr0 aHaiu3a (“‘HENpepbIBHOTO aHanmM3a”’, “aHajv3a Ha JIMHUM®  WIH
“TeXHOJIOTUYECKOro aHanu3a’) koHuneHtrpanuu (cH,), mapuuansaoro nasnenus Bojopoaa (pHz), u
temnepatypsl (T) B KUAKUX U Ta3000pa3HBIX Cpeax.

Amnanuzaropsl, Onaromaps CBOe yHHMBEPCATBHOCTH M HIMPOKOMY aCCOPTHMEHTY
WCIIONBb3YyEMBIX ammepoMeTpudeckux ceHcopoB (AC), MOryT MNpPUMEHSTBCS [UIsl PEIICHHS
pa3HOOOpa3HBIX 3a7au AHAJIUTUYECKOTO KOHTPOJS BOJOPOJAA IMPAKTUUYECKM BO BCEX OTPACIAX
HapOJHOTO XO3SMCTBA: B AaTOMHOW H TEIUIOBOM DSHEPreTHKE, XUMHUYECKOW U HEePTIHOMN
MIPOMBIIIIJIEHHOCTH U T.1I.

AHanu3aTopsl TpeAHA3HAYCHBI I SKCIUTyaTallid B TPOMBIIUICHHBIX H JIA0OpaTOPHBIX
YCIIOBHSAX TIPH TEMIIEPATypE OKpyXKarolei cpeasl or Munyc 20 mo mwmoc 60 °C u Temmeparype
aHanusupyemoii cpeast ot 0 g0 50 °C, armocheprom masinenuu ot 84.0 1o 106.7 xIla (ot 630 mo0
800 MM. pT. cT.).

AHanu3aTopbl OTHOCATCS K:

- BuaaM kaumarudyeckux ucnoianenuii Y3 u T1 mo I'OCT P50444-92;

- TpyIIe 2 B 4aCTH BOCIPUHUMAEMbIX MexaHnueckux Harpy3ok 1mo ['OCT P50444-92;

- MO 3JIEKTPOOE30MacHOCTH aHaiau3aTopbl yaoBieTBopsitoT TpedoBanusM ['OCT P50267.092 u
BBIMIOJIHEHBI MO Kjaccy 3ammThl I, Tuma B. AnHanuzaTopbl BBINOJHEHBI B TE€PMETUYHOM
BOJIOHEIIPOHUIIAEMOM KOPILyce Kilacca MPOMBIIIIEHHOM 3amuThl [P-65.

Ananmuzatopel ABII-01 BBITONTHSIOTCS B HECKOJIBKMX HCHOJHEHUAX, KAXI0€ M3 KOTOPBIX
OTIIUYAETCS aMIIEPOMETPUUECKUM CEHCOPOM U MPUHAAIEKHOCTSIMHU, BXOJAIIMMH B KOMIUIEKT €ro
noctaBkd. KOHCTPYKLIMH aMIIEpOMETPUYECKUX CEHCOpPOB pa3paboTaHbl € Y4YeTOM CHeuu(puKu
M3MEpEeHuil B TOW MM MHOM 00JacTu HapoAHOro xo3sicrtBa. [loaToMy mpu BbIOOpE HCIOIHEHUS
aHaJIM3aTopa JKeNaTeIbHO UCXOAUTh U3 Ha3HAUYEHHUs U 00acT MpUMEHEHUs aHanuzatopa. O6nactu
MPUMEHEHUS aHAIM3aTOPOB W OOO3HAYEHHS WX HCIOJHEHUN MpU 3aKka3e U B JOKyMEHTAIMH

JPYTOro U3JIeNusl IPUBEACHBI B TabmuIe 1
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Taomuna 1.

O0o3Hauenue
HCIOJIHEHHS aHATU3aTOopa

Oo0o3nauenne AC n
aKceccyapoB BXOASIIIHUX B

Ha3znauyenune u od1acTu
NpUMeHeHHUsl aHATU3aTopa

KOMILIEKT MOCTABKH ABII-01
[Ipenna3nauen VIS U3MEpPEHUI
ABII-01 T ACpH;-03 KOHLIEHTPALUU BOJIOpOJA B
TY  4215-002-66109885- ra3oo0OpasHbix cpenax. [Ipumensercs

2010 Il OlIpeneeHusl “‘yTedek’ BOAOpoJa
B DJIGKTPOJU3HBIX, B  CHCTEMax
H3mepurtenbHas kamepa | OXJIKICHUS TE€HEPATOPOB, B
HUKIIr €MKOCTAX C JKUIAKMUMU SAOECPHBIMHU
IMoOyauTenns pacxoaa OTXOJIaMH, a TaKXKe JJIi MOHUTOPUHIA
(rpyua) COCTaBa BO3JAyXa MPOMBIIIJICHHON
30HBI €  Ienplo  obecrieyeHus
MOKapOB3PHIBOOE30MACHBIX  yCIOBUI
MIPOU3BOCTBA.

W3mepenus Bogopoja B BOJE B TOM
ABII-01 T ACpH,-04 YHUCJIE€ B MUKPOTPAMMOBOM JMaIla30He
TY  4215-002-66109885- KOHILICHTpALUH. s KOHTPOJIA
2010 HN3mepurenbHas kaMepa | IPOLECCOB  BOJOXMMIIOATOTOBKM B
HUKIDK aTOMHOW M TEIJIOBOM DSHEPreTHUKE:
¢ 00paTHBIM KJIANAHOM oL, TIPOC, ADBC, Ttemmocery,
KOTEJIbHBIE. [Ipumenstorcs B
XUMHUYECKOH, HEe(PTSIHON, MHILIEBOI
MPOMBILIIIEHHOCTH u BOEHHO-

MIPOMBIIIJIEHHOM KOMILIEKCE.
[Ipenqnaznauen 11 U3MEpEHHU
ABII-01 A ACpH;-06 KOHIIEHTPAlNU BOJOPOJIA B KUAKUX U
TY  4215-002-66109885- | Crepunuzyemble CEHCOPBl | Fa3000pa3HBIX Cpelax IMPU BBICOKUX
2010 npu temneparype 143 °Cu | naBieHusx, B TOM 4Yucie B 1-oM

IABJIEHUH 3 aTH.
BrinosineH B koprryce u3
HEPKABEIOLLIEH CTaIn
Tunopasmep yrounsercs
IIpY 3aKase.

KOHTYpEe  OXJaXICHUSA  SJEPHBIX
pPEaKkTopoB. CeHcopbl MOTYT
yCTAQHABIMBAaThCSI B OHMOPEAKTOPHI
OTEYECTBEHHOIO U HMIIOPTHOTO
npousBoAcTB. Amnanuzaropsl  ABII-
0lA Takxke MOTryT NpPHUMEHATHCS B
XMMHUYECKON u
HedTenepepabaTbIBarOIIei

IPOMBIIIICHHOCTH, KorJa

HEOOXOIUMO TIPOBOAUTH HU3MEPEHHS
KOHIICHTpALUU BOJIOpOAA

BBICOKHX NaBJICHUAX.

pu
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2. TEXHUYECKUE XAPAKTEPUCTUKHA

OcHOBHbBIE TEXHHUECKUE XapaKkTepucTku aHnanuzaropa ABII-01 npuBenens! B Tabnuiie 2.

Taoauua 2.
3HAYEHUE
TEXHUYECKUE XAPAKTEPUCTUKU TEXHUYECKUX
XAPAKTEPUCTHUK
Jnama3zoHbl NOKAa3aHUIA:
- KOHLIEHTpAI[M1 BOJIOPO/IA, MKF/I[M3 0-2000
- KOHIIEHTPALMU BOJIOPO/A, Mr/z[M3 0-20.00

- POIIEHTHOTO COZCPXKaHUs BOJOpPO/Ia B ra3ax, 00. %
- MAPIUATLHOTO JIaBJICHUS BOJIOPOAA, MM.PT.CT
klla

- TEMIIEPATYPbI aHATU3UPYEMOH XKUaKOCTH, °C

0—-20.00; 0-200.0

0-200.0; 0 — 2000

0-20.00; 0 —200.0
0-50.0

[Ipenensl  gomyckaeMoro 3HAa4eHHS  OCHOBHOM — abCONIIOTHOM
MOTPEUTHOCTH aHAJIU3aTOpa IIPU U3MEPEHUU:
- KOHLIEHTpAIMX BOJIOPO/IA B )KUAKOCTSAX,
B nuamaszosax: 0 - 200 MKF/,Z[M3
200 - 2000 MKr/am’
2.00 —20.00 mr/n
- IPOLICHTHOTO COJEPKaHUs BOJAOPOA B razax
B quanasonax: 0 - 20 00. %
20 - 100 06. %
- MapUUATBHOTO JaBJICHUS BOAOPOIA
B nuama3zoHax: 0 - 20 xIla
20 - 200 xITa

0 —200 mm.prT.CT.

+(2.0+0.03*A)
+(0.05%A-2)
+(0.10%A-0.1)

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

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

200 — 2000 mm.pT.CT. +(0.05*A-3)
- TEMIIEPATYPBHI, °Cc +0.3
[Ipenensl gomyckaeMoil cucTeMaTH4eCKON MOTPEITHOCTH
«Kunkoctb-raz»', %, e Gonee 3
Bpewms ycranoBnenus 90 % nokaszanuii npu “ckaukooOpa3zHom”
U3MEHEHUH KOHIEHTpanuu Bogopoaa npu 25 °C, cek, He Goiee 30

ABTOMaTHuecKas cucreMa cHH(pa3HOM TeMIepaTypHO KOMIICHCAITUH

Ha cBoiicTBa MeMOpaHbI
1 Ha KOdhpuImeHT
pPacTBOPUMOCTH
BOJIOpOJIa
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Bunel rpagyupoBok:  Ilo HyneBo# Touke 10 BO3AYXY
I'panyuposxka no I1I'C no [1I'C
CrneurpaayupoBka ¢ momoipio YK-01

Koppeknust 6apoMeTpuyeckoro AaBaeHUs €CTh

Koppekuus Ha coneHoCTh eCThb

TpeBokHAsI CUTHAIIM3ALMS 110 BEPXHEMY U HH)KHEMY PETYIUPYEMBIM

mpeJiesaM coepKaHus BOJ0poIa

3ByKOBasi, CBETOBAs,

“Cyxue KOHTaKThl

Bpewmst ycranoBnenust paboudero pexuma

IOCJIe BKJIIOUCHMS, MUH, He 0oJjice

5

ToxoBBI BBIX0OI, MA

0/4—-20, mm 0 -5

B03M0OHOCTh HACTPOMKY LIKAJIBI CAaMONHKCIA HAa TPeOyeMblit ecTb
JMara3oH U3MEPEHH U 33/1aHus Ko (UIMeHTa MacTabupoBaHus

(Km) npu aBapuiiHOM 3allIKaJIMBaHUK CaMOIHCLA Km=10;
B03M0KHOCTh IPOTOKOIMPOBAHUS PE3YIBTATOB U3MEPEHUH C UX ecTb
COXpaHEHHMEM B MAMATH aHAJIM3aTOpa U OTOOpaKEHUEM Ha JAUCIUIEE B

Ta0JIMYHOM BHUJIE.

DNIEKTPOHHBIN OJTOKHOT €CTh
Bbixoz1b1 Ha KOMIIBIOTEP RS-485(USB)
Cpenusis HapaOOTKa Ha OTKa3, 4, HE MEHee 5000

Cpok ci1y 0Bl aMIIEPOMETPUIECKOT0 CEHCOPa

Cpennuii Cpok CITy OBl aHATTM3aTOPa, JIET, HE MCHEE

He orpannuen

10

[Totpebnsemas MomHOCTh, B*A, He Gonee

5

Hanpspoxkenue nuranus

36/220 B, 50 I'g

Jlucnnelt ¢ moIcBeTKOM ['padpuaeckuit
KnaBuatypa c moacBeTkoii Knonounas
["abGapuTHBIE pa3mepsl, MM, He Ooiee:

- UBMEPUTEIBHOTO YCTPOMCTBA 200x200x100
- rpaduuecKoro AucIes 80x50

- U3MEPUTEBHON KaMepbl 100x90x30
- aMIIEPOMETPUUECKOI0 CEHCopa 16x80

- UINHA Ka0emns, He MeHee, M 2
Macca ananu3zaTtopa, Kr, He Ooiee 2.0

[Ipumeyanue:

A - moKka3aHMsl aHaJIM3aTopa B BEIOPAHHOM €IMHULIE U3MEPEHMUS.
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3. COCTAB U3AEJIUA U KOMIIVIEKT IOCTABKH

B xoMmIeKT mocTaBKH BXOIAT U3ACIIHUA IICPCUNUCIICHHBIC B Tabm. 3

Taoauna 3.
HaumenoBanue O06o3HaueHne JOKyMEHTa KonnuectBo
1. VerpoiicTBo m3MmepurensHoe | HIKIOK.2.001.003.007-01 1
ABII-01
2. CeHCOp aMIIEpOMETPUUCCKHI HXXIOK 4215-002-66109885- 1*
2010
3. Kamepa n3mepurenbHas HXXIOK 4.146.001-02 1*
WNHcTpyMEHTBI M IPUHAJIEKHOCTH
4. ®akoH ¢ ANEKTPOIUTOM HXXHOK 6.870.062-01 1
3anacHble 4YacTu
5. Kopmyc ACpH» B cbope HXXIOK 4.001.001.001-03.01 3
6. Kounb1o pe3anHoBoe HXIOK 8.623.160-01 1
OKcIUTyaTallMOHHAs JOKYMEHTAIUS
7.  Komruiekr JKCIUTyaTallMOHHOU HXIOK 4215-002.1- 1
JIOKYMEHTAIlUH, TacIopT. 66109885-10PD

*) ONPCACIISICTCS BAPUAHTOM ITOCTABKU

4. IOBEPKA AHAJIM3ATOPA.

4.1. TloBepka aHaMM3aTOPOB JOJKHA MPOU3BOJUTHCS HE PEXE OJHOrO pa3a B 12 Mecsiies, a
TaKXXe MOCJIe PEMOHTA U ITTUTEIBHOTO XPaHEHHUS.

4.2. YcIioBUS TIOBEPKH U MOATOTOBKA K HEH.

4.2.1. Ilpu ipoBeIeHUU MOBEPKU AOJKHBI COOJTIOIATHCS CICTYIOIINE YCIOBUS:

- TemmepaTypa oKpyxaroueit cpeasl 293 + 5 °K, (20 + 5) °C;

- OTHOCHTEJIbHAs BIaXKHOCTE 65 + 15 % 1pu Temneparype Bozayxa 293 +5 °K, (20 +5) °C;
- armocdepnoe aasnenue ( 99,9 + 6,6) klla, (750 + 50) mm.pT.cT.;

- Hampsbkenue cetu 220 +22 B, 50 + 0,5 I'n.

4.2.2. Ilepen mnpoBemeHWEeM TIOBEPKM  aHAIU3aTopa  HEOOXOAWMO  BBIMIOJHUTH
MOJITOTOBUTENIbHBIE PalOThL. [Jis 3TOrO pa3MecTuTe TIMOBEpSIEMOE H3IeNHe W HEeoO0XOIUMOoe
o0opyI0oBaHHEe Ha pabodyeM CToje, 00eCIeYrB ya00CTBO pabOThl M MCKIIIOYHMB IOTAJaHHE HA HEro
MPSMBIX COJIHEYHBIX JIydeil. 3aTeM MOATOTOBHTE aHAIM3aTOp K pabdoTe COrJIacHO pasjeny
“ITonroroBka K paboTe” HACTOSIIEr0 PYKOBOJACTBA IO SKCILTyaTaIlHH.

4.3. IlpoBeeHue MOBEPKHU.




63
4.3.1. HOBepKa aHaJIn3aTopa 3aKJIKYacTCd BO BHCIHIHEM OCMOTPEC aHaln3aTtopa,

ONpENIETICHUN CUCTEMAaTUYECKOW MorpemHocTy <« KuIKocTb-raz», NpenenoB AOMyCKaeMou
a0COJIIOTHOW TIOTPEIIHOCTA HM3MEPEHUN, KOHIICHTpanu# (TapiualibHOTO JaBJICHHUS) BOJOpPOA,
TEMIIEpaTypbl U BPEMEHU YCTAHOBIICHUS IOKA3aHUN.

4.3.2. I1pu ipoBeIeHUHU BHEIIHETO OCMOTPA JOJKHO OBITH POBEPEHO:

- OTCYTCTBHE MEXaHMUYECKHUX MOBPEKACHUH, BIUSIIONIMX HA TOYHOCTD MMOKA3aHUN aHATIN3aToPa;
- YHCTOTa pa3be€MOB U THE3/I;

- COCTOSIHHE COCTUHUTEIBHBIX TPOBOIOB;

- COCTOSIHHME JJAKOKPACOYHBIX ITOKPBITHI U YETKOCTh MAPKUPOBKH.

AHanu3aTopsl, UMeEIOIIHe 1e(eKThl, KOTOPhIE 3aTPYAHIIOT paboTy ¢ aHAIU3aTOPOM,
OpakyIoT U HAMpaBISIOT B PEMOHT.

4.3.3. OmnpezneneHue CUCTEMATHYECKON MOTPEIIHOCTH <OKUAKOCTb-ra3y (cMm. m. 5.3.3 PO)
MIPOBOJAT IOCJE TPaAyHPOBKH AHAINA3ATOpA IO JABYM TOYKAaM COIVIACHO M. 9 pykoBoACTBa IO
JKCIUTyaTanuu. MeToauka M3MEpeHUs CHCTeMaTHdecko omuoOku <«OKHIKOCTh-Ta3» omucaHa B
[Ipunoxxenun 2.

Pe3ynbrathl UCTIBITAHUI CUHTAIOT yAOBIECTBOPUTEIBHBIMU, €CIU OMpPEIEICHHOE 3HAYCHUE

cUCTeMaTH4YecKoil omuoku «KHUIKOCTh — ra3» COOTBETCTBYET TEXHHMYECKHM XapaKTepUCTHKaM Ha
MoBepseMbIil aHanu3aTop (I. 2. HACTOSIIEro NaclopTa).
IIpu wusmepenusx pH, m cH, B KHMIKOCTAX aHanM3aTop aBTOMATHYECKU KOPPEKTUPYET ITY
IIOTPEIHOCTh. briarogapst ’ToMy pas3HMIA NOKa3aHWM aHanu3aropa npu uzMepeHusax pH, u cHs B
JKUJKOCTU W ra3e HAXOJSIIMMCS C HEH B COCTOSSHUM JWHAMHYECKOTO PAaBHOBECHS, OKa3bIBAECTCS
CKOMIICHCUPOBAaHHOM. BBejeHHe aBTOMaTMYECKON KOPPEKIMH CUCTEMATUYECKOM MOTPEIIHOCTH
(OKUJIKOCTh-Ta3» TMO3BOJISICT HCIBITAHHS O ONPEACICHUIO MPEAENIOB JOMyCKaeMOi abCONMIOTHON
MOTPEITHOCTH M3MEPEHUs MaplHMAIbHOTO JIaBJICHWs W KOHIIGHTPALlMU PACTBOPEHHOTO B BOJIEC
BOJIOPOJIa MPOBOJAUTH MO METOAMKAM ONHCaHHbIM B ILIL. 4.3.4.1 - 4.3.4.2, ucnons3ys Ipu 3TOM
[II'C. Ilepen mpoBeaeHUEM STUX UCIIBITAHUN OTMPEAENAIOT KOA(DPHUIIMEHT «GKUIKOCTh-Ta3» U BBOJAAT
€ro 3HauY€HUWE B aHAIU3ATOp [UIS TOCIEAYIOIIe aBTOMAaTUYECKOM KOPPEKIHH PE3YIbTaTOB
uzmepenuii (Puc. 8.4-3, PO).

4.3.4. OmpeneneHue TNPENETOB JOMYyCKaeMOW aOCONIOTHOW TMMOTPEUTHOCTH W3MEpPEHUs
KOHIIEHTpaluu (MapluuaibHOro JaBICHUS) BOJIOPOAA MPOBOAAT MOCTE IPaIyHpPOBKH aHAIU3aTOpa
Mo JByM TOYKaM corjacHo M. 9 PD wu BBeAeHHWs HW3MEPEHHOTO 3HadeHHs Kod(duimenra
<OKHJIKOCTh-Ta3».

HcnbiTanuss ~ MOTYT  OpPOBOAUTBCA ~ KaKk MO aTTECTOBAaHHBIM  I[TOBEPOYHBIM
BojopoaocoaepxkamuM razoBeiM cMmecsaMm (I11'C) mocraBisiembiM B 6amnonax (. 4.3.4.1), Tak u mo

ra3oBbIM cMecsM nosydaeMbIM B ycTraHoBke YK-01 (1. 4.3.4.2) .
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4.3.4.1. Metoauka HCHBITAHUI IO OMpPENEICHUIO MPEAETOB OCHOBHOW  aOCOIIOTHOM

HOFpeIJ_IHOCTI/I I/ISMCPCHI/IH KOHHCHTpaHI/II/I (HapLII/IaJIBHOFO I[aBJIeHI/IH) Bo,uopona C HUCIIOJIB30BAaHHUECM
TII'C B OamnoHax.

Jlnst mpoBeIeHUs UCTIBITAHUH COOMPAIOT YCTAaHOBKY MOKa3aHHYIO Ha puc. 4.1

o O
O
o O
(@)

\ \ > m/ J

| |
3
7 8 \XQ;
Puc. 4.1. Cxema ycTaHOBKHU UCIIBITAaHUH aHanu3aropa kuciaopona AKIIM-1-01.

1 - AMmepoMeTpuuecKkuil ceHcop; 2 — u3MepuTenbHas kamepa; 3 — BbixoaHas Tpyoka UK; 4 -

YBIQXKHUTENb, 5 — ruApo3arBop; 7,8,9 - 6amntons ¢ [1I'C; 10 — usmepurensubrii 6110k ABIT-01.

AMIIEpOMEeTpHUYECKUIl ceHCop 1 ycTaHaBIMBAIOT B M3MEPUTENBHYIO KaMmepy, BBIXOIHYIO
TpyOKy KoTopoil moacoemmusitor kK Oamtonam III'C. Bxommoit mrynep MK coemunsior ¢
ruapo3atBopoM 4. [ToBepky MpOBOIAT CISAYIOIMIMM 00pa3oMm:

e [loouepenHO MOACOCAUHSIIOT BBIXOJAHYIO TPYOKY (6) M3MEpUTENTbHON KaMephl 2 K OaioHaM

(1, 2, 3) c aTTeCTOBaHHBIMU ITOBEPOYHBIMU Ta30BBIMH CMECSIMHU BOJOPOA C a30TOM:

"T'a3 Nel" - 0% Bozopo/ia (omycKaeTcst CIoJIb30BaTh aTMOC(hEpHbI BO3IYX),

"T'az Ne2" - 15 + 5 % Bomopoa B a3ore,

"T'az Ne3" - 90 +5 % Bogopona B a30Te (IOMyCKAETCsl HCTIOIB30BAaTh BOJOPO/ MOTyYaeMbIil

B pe3yJibTaTe paCTBOPEHUS METAIIIMUECKOI0 IUHKA B pa30aBIEHHON CepHON KUCIIOTE).
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C moMoipIo peayKTopa Ha 0OJHOM M3 0autoHOB ycTaHaBiauBarT pacxon [1I'C paBaeiit 2 —10

Iy3bIPHKOB B CEKYHIy (HaOmroneHue BeayT no rujaposatsopy). III'C npomyckaroT B TeueHue
15 MunyT.

[Tocne pocTwXKeHMS YCTOMYMBBIX MOKAa3aHUH TMPOU3BOAAT OTCYET KOHLEHTpaluu
(mapuuanbHOTO JaBJE€HUs) BOJOPOJA B BEIOPAHHOM omepaTopoM eauHulle usmepeHus (o0.
%, xIla, MM.pT.CT., MI'/JT), U TEMIIEPATYPHI.

Jna kaxxpoit I1II'C npousBoasT 3 + 5 uaMepeHuil.

PaccunThiBalOT KOHIEHTpAIMIO W/WIM mNapuuanbHoe aasieHue Bojopoma B III'C, mo

dbopmynam:
Xj=Yj (1)
(pH2) j=B*Yj )
G = (CH)mas:*Xj/100 3)
rae: B — 0Oapomerpuueckoe JaBlieHUE;
Yj - npouentHoe conepkanue Bogoposa B [1I'C;
Xj, (pH3)j n Cj — pacueTHble 3HaUYEHHUS MPOLEHTHOTO cojiepkanus (00. %), mapuuaibHOro
naBieHus Boaopona (MM. pT. cT. wid klla) U KOHIIEHTpanuu pacTBOPEHHOTO BOAOPOAA
(Mxr/m, mr/m), coorBetcTBYtomme j-oit [11'C;
J —nHomep I1I'C
(CH3)magn - TAONMYHBIC 3HAYCHHSI KOHIIEHTPAIMU PACTBOPEHHOTO B BOJE BOAOPOJA, MPHU
Temmneparype usMepenus (¢t ) (nanable 6epyTces u3 Tadbnuisl B [12).
t — temueparypa usmepenust, “C
BrryncrnstoT 3HaueHUS OCHOBHOM a0COMIOTHOM MOTPEITHOCTH ISl KX I0T0 U3MepeHust (4j i)
no ¢opmyie
Aji(06. %) = | Ajif06. %) - Xj | (4)
4ji(pty) = | 4 i(pH) - (pHj | )
4ji(Cnr) = | 4ji(Cnr) - Gj | (6)

rne: Aji — moka3aHus aHaJIM3aTopa B BHIOPAHHOM OMEpaTopoM €IUHMIIE U3MEPEHUs IS j-TO
[I'C u i-ro u3mepenus;
i — IOPSIIKOBBII HOMep u3mepenus, i =3 + 5 B j —oii [1I'C;

Jia xaxpon I[1I'C BeIMUCISIOT 3HaYE€HUS] OCHOBHOM a0COJIIOTHOM MOTPEemIHOCTH U3MEpPEHHM

( A] ) Kak cpeaHee apudmeTnaeckoe abCOMOTHBIX MOTPEITHOCTEH MO0 COBOKYITHOCTH H3MEPEHUH

Aj (06. %) =Z Aji(06.%) / n 7
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Aj (pHZ)=ZAji(PH2)/n (8)

Aj (Cuy = 2 Bi(cH,) I m 9)

rje: n — KkonudecTBo uaMepenuit st J-out [II'C, n =3 + 5;

Pe3ynbrarthl MOBEpKM  aHaIM3aToOpa CUYUTAIOT YIOBJIETBOPUTEIBHBIMHU, €CIM OCHOBHAs
a0COJIIOTHAsT TIOTPEITHOCTh HU3MEPEHHUI MPOICHTHOTO COACPKAHUS, MapIHAIBHOTO JAaBICHUS U
KOHIIEHTpPAllMM PAcTBOPEHHOro Bojopoaa i kKaxaou u3 [II'C HaxoguTcss B COOTBETCTBUHU C
TEXHUYECKUMHU XapaKTePUCTUKaMH Ha MOBEPSIEMbIN aHamu3aTop (1. 2. HACTOSIIEro MacnopTa).

4.3.42. Meroauka WCHOBITAHUA TIO OIpPEICIICHUIO IPENEJIOB OCHOBHOW abCOMOTHON
MOTPEUTHOCTH HW3MEPEHHs] KOHIIEHTpauuu (mapuuanbHOro naBienus) Boaopona mo [II'C,
MoJTy4aeMbIX ¢ momortnpio yctaHoBkd YK-01 (3amensier meroauky 1m1.4.3.4.1 pu orcyrctBuu [1I'C B
OayutoHax).

Ornpezenenrie MpoOBOAAT MOCIE IPAJYUPOBKU aHATU3ATOPa MO JIBYM TOYKaM COTJIACHO 1. 9

PYKOBOJACTBA I1O SKCILITyaTalllH.

H[gnMeanne. HOBepKa AHaJIN3aTOPOB 11O I[aHHOﬁ MCTOAUKE IIO3BOJACT OTKa3aTrbCsa OT

npuobperenus [1I'C B O6ammonax.

Cobuparor ycranoBky YK-01 B COOTBETCTBHMM CO CXEMOW MpeAcTaBiIeHHOW Ha pwuc. 9.3
PYKOBOJACTBA MO 3KCIUTyaTallMk. AMIEPOMETPUYECKUN CEHCOP 5 yCTaHaBIMBAIOT B COCyl 3 nis
npurotosieHus [1I'C u pukcupyIoT ¢ TOMOIIBIO Talfku 4.

HcnplTaHuss 1O ONpEJENICHUI0 MpEeAesioB JOMyCKaeMOM aOCONIIOTHOM MOTpeIHOCTH
M3MEpEeHUs] KOHIEHTpaluK (MaplHuajbHOro JaBJIeHUsS) BOJOpOJa B €AMHMUIIAX H3MepeHus 00. %,
k[la, MM.pT.CT., MI/JI, MKT/JI IPOBOJSAT TMOCJE TPAAyUPOBKH aHATU3aTOpa MO JIBYM TOYKAaM COTJIACHO
1. 9 pyKOoBOACTBa MO AKCIUIyaTallMy. 3aTe€M H3MEIbYaloT 5-7 IpaHysl METaNIMYECKOro LIMHKA U
B3BEIIMBAIOT TPU - MATh HaBecOoK Maccod or 50 mo 300 Mr Ha aHaJIUTHUYECKHUX BEcax C
MOTPENTHOCTRhIO0 B3BemmBaHus MeHee 1 wmr. Cocyn 3 TmareapHO MPOIYBAaIOT aTMOC(HEPHBIM
BO3JIyXOM C MTOMOIIIbI0 MUKPOKOMIIPECCOPA U 3aKPBIBAIOT BEHTUJIb 2 Ha ruaposarBope. Peaktop 7
3aMOJHAIOT AKKyMYJISATOPHOM cepHoil kucioTo 8. OAHy M3 HABECOK METaUIMYECKOro IHMHKa
OpocaroT B peakTop 7 W OBICTPO COCIUHSIOT €ro ¢ BXOAHOW TpyOkou 6 emkxoctu 3. s Goree
OBICTPOrO TPOTEKAHUS PEaKIUU PEKOMEHIYETCS HAaBECKy IIMHKAa H3MENbYUuTh, a peakTop 7
HOTPY3HUTh B cTakaH ¢ Temioi Bogoii (50 — 80 °C). IlomyyaeMblii B peakiui pacTBOPEHHS LMHKA
BOJIOPOJI CMEILIMBAETCs C aTMOC(HEpHBIM BO3AYXOM B 0o0OBeme cocyna 3, oOpa3ysl MOBEpOUYHYIO
ra3oBYyl0 CMECh, IPOLIEHTHOE COJIEpKaHUE BOJIOPO/IAa B KOTOPOM ONPENEISIOT 10 popMyJie

Xj=Vi/(Vj+Vc)*100 (7)
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rne: Vj=(myM)*8.31(t+273.15)/B - o0beM BOAOpPOJA, BBIACICHHBIH IPU PACTBOPEHUU

HABECKH LINHKA, JI

M - monsipHasi Macca IUHKa, T/MoJib, M=65.39

mj - Macca j —OW HaBECKM LIMHKA, T

t — remmeparypa I1II'C, °C

B — 6apometpuueckoe naBinenue, klla

Ve - o6bem cocyna, 1.

[Tocne 3aBepmienust peakuuu (TpexpaineHne obpazoBaHus Mmy3slpbkoB H, B peakrope 7)
BEHTWJIb 2 OTKPBIBAIOT W CTPABIMBAIOT M30OBITOK NaBlIeHUs B cocyzae 3 depe3 ruaposarsop 10.
[Tocne craOunm3anuu mokazaHuil (IPUMEpPHO yepe3 5 MUHYT) MPOU3BOAAT OT 3—X A0 5-Tu
U3MEpEHUl ¢ MHTepBajgoM B | MUHYTy. 3aTeM oTcoeauHsIOT peaktop 7 u nocrtator ACpH, u3
cocyga 3. AMmepoMeTpudecKHil CeHcOop BbLAEpKHUBAIOT B aTtMochepHoMm Bosnyxe (kak III'C c
HYJICBBIM COJIEp’)KaHHeM Bozopona) B TeueHue 25-30 munHyT. [locie MOCTHXXKEHHS YCTOWYMBBIX
nokazanuit AC B aTMoc)epHOM BO3/1yXe MPOU3BOJAT UX OTCUET.

WcnpiTanns MOBTOPSAIOT JUIS KaXAOW W3 OCTaBUIMXCS HAaBECOK METAJUNIMYECKOTO IIMHKA.
[locne kaxaoro wucHbeITaHUS coOCyAd 3 TIIATENBHO  MPOJYBAIOT BO3AYXOM C IIOMOIIBIO
MHUHHMKOMIIpECCcopa.

s xaxxaoi [1I'C BbIUMCIAIOT 3HAYEHHUsSI OCHOBHOM aOCOJIIOTHON MOTPEIIHOCTH N3MEPEHUI
(4)) o opmymam (1) - (9)

Pesynprarel moOBEpKM  aHanIM3aTOpa CUUTAIOT YAOBJIETBOPUTENIBHBIMH, €CIM OCHOBHAS
abCoIOTHasl TOTPEIIHOCTh M3MEPEHUN KOHLEHTpaluK (HmapLuuaibHOro MJaBJIEHHs) BOJOpPOJA
HAaXOJUTCSI B COOTBETCTBUM C TEXHUUECKUMH XapaKTEPUCTUKAMU Ha MOBEPsIeMbIi aHanu3arop (1. 2
HACTOSILEr0 MacropTa).

4.3.5. Onpenenenue BpeMEHU yCTAaHOBJICHHS IOKa3aHUM.

[IpoBepky BpeMeHHU yCTaHOBJIEHUS MMOKAa3aHUNM PEKOMEHIYETCS COBMELIATh C UCIIBITAHUSIMU
[0 ONpENEICHUIO MPEENIOB JOMyCKaeMOM OCHOBHOW IMOTPEIIHOCTH W3MEPEHUH KOHLEHTpaluu
BOJIOPOJIA.

4.3.5.1. Ilpu npoBeneHun wucHbITaHUH 1O Metoauke 1. 4.3.4.1 TpoBepKy BpeMEHU
YCTaHOBJICHHSI ITOKa3aHHUI MIPOBOJAT CIIEIYIOIUM 00pa3oM.

e Brxonnyro tpyoky MK otcoenunsior ot 6amionos ¢ I1I'C u npoaysator UK atmochepHbiM

BO3JIyXOM C TTOMOIIBbIO TOOYAUTENS pacxo/a (TpyIia Uik MUKPOKOMITPECCOP» ).

e C momoIIp0 peryKTopa Ha OJHOM M3 OamioHOB ycrtaHasnuBaroT pacxon I1I'C paBblil 5 -

10 my3sippkoB B MuHyTy. Ilocie crabminszanuu nokazanuii ACpH, B Bo3ayxe, BHIXOJHYIO

TpyOKy mnoacoeaunstor k Oamiony c¢ III'C u ¢ukcupyror Bpems noctmwxkenus 90%

MOKa3aHUM OT pacueTHOW KOHIEHTpaluu Xij, BelunuciaeHHou no ¢popmyne (1).
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Pe3y.]'IbTaTBI TIOBCPKHU dHaJIN3aTopa CUYHUTAKOT YAOBJIICTBOPUTCIIBHBIMU, CCIIM BpPEMS

YCTAaHOBJIEHUsSI IOKa3aHUN COOTBETCTBYET TEXHUYECKUM XapaKTEpPUCTUKAM Ha IOBEPSEMBIN
aHanam3atop (CM. 1. 2).

4.3.5.2. Tlpu npoBeneHuu WHCHbITaHUM 1O Mertoguke M. 4.3.4.2 NpPOBEpKYy BpEMEHU
YCTAHOBJICHHS [TOKa3aHUI MPOBOJAT CJIELYIOIUM 00pa3oM.

e Cobuparor yctaHoBKY ais npurorosienus [II'C B cooTBeTCTBUM CO CXE€MOW NMPUBEICHHOM
Ha puc. 9.3. AMIEpPOMETPUYECKHH CEHCOpP 5 YCTAaHABIMBAIOT B COCYJ 3, IFE€pMETUYHO
¢buKkcupyss ero ¢ NOMOINIBIO Taiku 4 M pe3nHOBOTrO Kousblia. PeakTop 7 3amonHsOT
AKKyMYJIITODHOW  CEpHOM  KHCIOTOW. V3Menb4eHHYI0 M B3BELICHHYK)  HAaBECKY
METAJUTMYECKOTO ITUHKA MMOMEIIAIOT B PEAKTOP 7, KOTOPBIH OBICTPO COSTUHSIOT C BXOHOM
TpyOkoit 6 emxoctu 3. Ilocie 3aBepiieHus peakiuu (MpeKpalieHne npouecca o0pa3oBaHHs
my3bIpbkoB H, B peakrope 7) BeHTWIb 2 OTKPBIBAIOT U CTPABJIMBAIOT M30BITOK JABICHUS B
cocyne 3 uepes ruaposarsop 10.

e [locne craOunu3anuu MOKa3aHWN MPOU3BOAAT MX OTCYET. 3aTEM OTKPYUHMBAIOT raiiky 4 u
noctatoT ACpH, u3 emkoctu 3, duxcupys npu 3TomM BpeMms noctwxeHuss 10 % 30HBI
MOKa3aHUHM OT YPOBHs curHajia cencopa B emkoctu ¢ [1I'C.

e PesynpTaTel NOBEPKM aHaIM3aTOpa CUHTAIOT YIOBJICTBOPUTEIBHBIMM, €CIH BpeMs
YCTaHOBJICHUs TOKA3aHUI HAXOAWUTCS B COOTBETCTBUU C TEXHUYECKUMH XapaKTEPUCTUKAMU
Ha TIOBepsieMbIil aHanu3aTop (. 2).

4.3.6. OmpeneneHue TMPeAETOB IOMyCKaeMOH aOCOMIOTHOW MOTPEIIHOCTH W3MEpEeHHA
temneparypbl Ha otMerkax 0, 25, 50 °C mkansl mpoBepseMOro nmpudopa MyTeM CPaBHEHUS €To
MOKa3aHuM ¢ ToKazaHusMU 3TamoHHOro tepmomerpa (TJI-4 umm tepmomeTrp Oojiee BBICOKOTO
KJIacca TOYHOCTH).

4.3.6.1. B cCOOTBETCTBUU CO CXEMOW MOKa3aHHOW Ha puc. 4.2., cOOMpAIOT YCTAaHOBKY H
IIPOBOJAT CIEAYIOLIUE ONEPALNHN:

e qmorpyxaroT uyBcTBUTenbHYI0 4yacTh ACpH, um tepmomerp Ha riaybmny 20-30 MM B
TEPMOCTATUPYEMBIM CTakaH C HWHTEHCHUBHO IIEPEMEIIMBAEMON BOJOM, HMEIOLICH
TEMIEPATYpPy MOBEPSEMON OTMETKH LIKAJIBL;

® [I0CJIE€ BBIIEPKKH B BOJIE B TEUEHHE HE MEHEE 5 MUHYT CHUMAIOT MOKa3aHUs TeMIIepaTypbl

TCPMOMCTpPA aHAJIN3aTOpa U STAJIOHHOI'O TCpMOMETpPA.

IIpumeuanue. KonmuecTBO OTMETOK IIKAIbl MOKET OBITh YBEIUYEHO WM YMEHBIIEHO UCXOJS U3
pEaNbHOTO JHarna3oHa HW3MEPEHUU TeMIepaTyphl MOBEPSIEMOTo MpUOOpa, HO € 00s3aTeTbHBIM

BKJIIOUEHHEM Ha4aJbHOTO U KOHEYHOI'0 3HAaYeHH Juana3oHa W3MepeHuil moBepsieMoro npuodopa.
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Puc. 4.2. CxemMa ycTaHOBKHM UCIIBITAaHUH aHanu3aropa Bogoopona ABII-01.
1 — TepmocTaT )KUIKOCTHOM; 2 — 3TaJIOHHBIN TEPMOMETD; 3 — MarHuTHas MEIaKa;
4 — aMIIepOMETPUUYECKUI CEHCOpP; 5 —BOJa; 6 — TEpMOCTAaTUPYEMBII CTaKaH;

7 — u3mepurenbHbiit 60k ABIT-01.

43.6.2. Tlpenen A, OCHOBHOW JOIMyCKaeMON aOCONIOTHON TMOTPENIHOCTH H3MEPEHHUS

T

TeMIepaTypbl IPHOOPOM PACCUUTHIBAIOT O (hopMyIie

Ap=T"-T' (8)

1

rae: I —3HaueHme TeMIepaTyphl CPebl, H3MEPEHHOE MPUOOPOM;
T " 3nauenne TemiiepaTypbl Cpe/ibl, H3MEPEHHOE STATOHHBIM TEPMOMETPOM.

4.3.6.3. Eciin 3HaueHue AT ,» PACCHUTAHHOC IS KaXXJ0I'0 BBI6paHHOFO 3HAa4YCHUS OTMCTKHU HIKaJbI

TEMIIepaTyp, HE MPEBBINIACT 3HAUYCHHS, YKA3aHHOTO B II. 2, PE3yJbTaThl UCIBITAHUNA CUHUTAIOTCS
YAOBJIETBOPUTENbHBIMU, a MpUOOp NPU3HAIOT NPUTOJHBIM K JaJbHEHIIEeMY IPOBEICHUIO
ucnbITaHui. B mpoTuBHOM citydae npubop OpaxyroT.

4.3.7. Tlo pe3ynbTaTaM TOBEPKU BBIIAECTCS CBUACTEIBCTBO O NMEPBUYHOW WM MEPUOTUUECKOM

TIOBEpKE.
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S. IPABHUJIA XPAHEHUSA

5.1. AnHanuzaTtop B YNAKOBKE NPEANPUATHUA-U3TOTOBUTENS JOJDKEH XPAaHUTBCA B 3aKPBITOM
noMmenieHuy npu temmeparype or 5 1o 50 °C u oTHOCUTENLHON BaaxkHOCTH He Oonee 80 % mpu
temneparype 25 °C (ycnosus xpanenus 1 mo TOCT 15150).

5.2. Ilpu ATUTETFHOM XpaHEHUU aMIIEPOMETPUIECKUX CEHCOPOB y TIoTpeduTess (0osee 6 MecsIen)

HEOO0XOUMO CIIUThH PACTBOP 3JIEKTPOIIUTA.

6. TAPAHTUU U3I'OTOBUTEJISA (ITOCTABIIIUKA)
6.1. 'apaHTUIHBIA CPOK AKCIUTyaTalliu aHajIu3aTopa mpu coOmoacHuu [loTpedurtenem ycioBuii
AKCIUTyaTalluy, YCTAaHOBIEHHBIX HACTOSIIMM MAcIopTOM, - 24 MecsIia co IHS MpoAaku mpudopa.
6.2. I'apaHTUitHBII CPOK XpaHEHUs O€3 MEepPEeKOHCEPBALlUH MPHU COONIONEHUH MPABUI XpaHEHHS - 3
roja.
6.3. B TedeHwe rapaHTUHHOTO CpPOKa TPHU COOIIOJECHWUU IMOTPEOUTENIEM MPaBHII SKCIUTyaTalluu
MPEANpHUsITHE - M3TOTOBHUTENh 0€3BO3ME3THO PEMOHTHPYET WM 3aMEHSIeT aHAJIU3aTop WIH €ro

4acTH 10 NPEABABIECHUIO rapanTuiiHoro tanoHa (Ilpunoxenue 1).

7. CBEAEHUS O PEKJIAMALIUAX
B ciyyae oTkaza aHanmu3aTopa WM OOHApYXCHUs HEUCIPABHOCTH B €r0 paboTe B MEPUO.T
JICHCTBUST 0053aTEIILCTB, a TAKXKE OOHAPYKCHUSI HEKOMIUICKTHOCTH TIPU €r0 TIEPBUYHON MPHEMKE,
BIajieNel] mpudopa JODKEH COCTaBUTh aKT O HEOOXOIMMOCTH OTIIPABKU MPUOOpa MPEINPHSITHIO-
W3TOTOBUTENIO, WM TIOCTaBIIMKY, WJIA MNPEANPHUATHIO, OCYIIECTBISIONIEMY TapaHTUHHOE

o0cyXKHBaHUE.

8. CBUAETEJIBCTBO O IPUEMKE
AHanu3aTop BOJ0PO/ia MPOMBIIUICHHBIM MHOTOQYHKIIMOHATBHBIM ABIT-01,
3aBojickoil Homep Ne 296020 COOTBETCTBYET TEXHUUYECKUM YCIOBUAM

TY4215-002-66109885-2010 u npr3HaH TOAHBIM JJIs1 SKCILTyaTal[|H.

Jlata BbImycka 20 r.

M.IL

HOI{HI/ICI/I HWIn OTTUCKH JIMYHBIX KJIGI>’IM, OTBCTCTBCHHBIX 3a IPUCMKY.
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[TPMJIOKEHHE 1.

“Pupma "Anspa BACCEHC"

IIpeanpusTrie U3rOTOBUTEIH

TAPAHTUMUHBIN TAJOH Nel

Ha PEMOHT (3aMeHy) B TEUEHHE rapaHTUIHOTO CpOKa aHaJIM3aTopa BOJAOpOa
ABII-01 TV 4215-002-66109885-2010

Howmep u gata Beimycka Ne 296020
(3amomHseTcs 3aBOJT U3TOTOBUTEIIEM )

[TpuoOpeTren

(Iara, HOANKCH U WITAMII TOPTYIOIIEH OpraHU3aLun)
BBenen B akcIutyaramuio

(nmaTa, MOIUCH)
MPUHAT Ha TapaHTUHHOE 00CITYKUBAHUE PEMOHTHBIM MPEATIPUITHEM

M.II. PykoBoguTens npeanpusaTus

“@upma "Ansha BACCEHC"

HpeI[HpI/I}ITI/Ie HU3TrOTOBUTCIIb

TAPAHTUUMHBIN TAJOH N2
Ha PEMOHT (3aMEHY) B TEUCHHUE TAPAHTUITHOTO CPOKa aHaIu3aTopa BOJIOPOa
ABII-01 TV 4215-002-66109885-2010

Howmep u nata Beimycka Ne 296020

(3aIONHAETCS 3aBOJ] MU3TOTOBUTETIEM )

[TpnoOperen

(mara, MOAMKCH U IITaMIT TOPTYIOIIEH OpTraHUu3aIiH )
BBeneH B sKCILTyaTalMIo

(mara, moAmuCH)
IIPUHAT Ha FapaHTHﬁHOG O6CJ'Iy}KI/IBaHI/Ie PEMOHTHBIM MPCAIIPUATUCM

ML.IIL. PykoBoauTesnp npeanpusTus
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IIpuaoxenne 2.

MeTtoauka u3MepeHus1 U MPoleyPa BHeCEHUSI KOPPeKUMHU
CHCTEeMAaTHYecKOH oInOKH «KNIKocThL-ra3»

[lepen ompeneneHueM cHUCTEMAaTHYECKOW TOTPEUIHOCTH <OKUAKOCTb-Ta3» Heo0X0auMo
OOHYJUTH KO3 PULIMEHT, KOPPEKTUPYIOLIUI JaHHYI0 OIMOKY (cM. puc. 8.4-3, PD).

OrnpeenieHre CUCTEMAaTUYECKON MOTPEITHOCTH «KHUIKOCTh-Ta3» MPOBOSAT HAa YCTAaHOBKE
VYK-01, Bxondmeil B KOMIUIEKT IOCTaBKM aHalu3aTopa. YCTaHOBKY [uisi mpurorosineHus I[II'C
coOuparoT B cooTBeTcTBHHM co cxemoi puc. 9.4 PD. Cocyn 3 3amomHsioT Ha ¥4 oObema
JUCTUJJTAPOBAHHOM BOJIOM M MOMEIIAIOT B HETO aKTUBATOP OT MAarHUTHOW MEIMIAJKU. 3aTEM B HETO
YCTaHABIIMBAIOT AMIIEPOMETPUUECKHUI CEHCOP 5, TepPMETUYHO (PUKCUPYS €r0 C TOMOIIBIO Talku 4 U
pe3uHoBoro Kousblia. B ruapo3arsop 10 ¢ momolpo mIpuia 3aIMBaloT 3 Ml TUCTUUTMPOBAHHON
BOIbI U 3aKPyYHMBAIOT BEHTWIb 2. PeakTop 7 3amonHSIOT aKKyMYJSITOPHOM CEpPHOW KHCIIOTOM.
N3MenbueHHYI0 U TPEABAPUTEIBHO B3BEIICHHYIO0 HABECKY METAINIMYECKOTO IIuHKa Maccoit 70 + 10
MI OpocaloT B peakTop 7 U OBICTPO COEAMHSIIOT €ro ¢ BXoaHOW TpyOkou 6 emkoctu 3. Ilocme
3aBepIIeHUs] peakuu (TpekpalieHne Tmporecca oOpa3oBaHusi My3bIppkoB H, B peakTope 7)
BXOJIHYIO TpyOKYy 6 MEpEeKpbhIBAIOT C MOMOILBIO 3aKMMa, U OT HEE OTCOEAUHSAIOT peakTop 7. 3areM
cocy 3 PHEPrUYHO BCTPSAXUBAIOT B TeueHue 10 — 15 MuHyT, Hachlas IUCTUUIMPOBAHHYIO BOIY
Bopoponocoaepxameit [1I'C, monydeHHOH B pe3yabTaTe CMEIIMBaHMs BO3ayXa B 00beMe cocyaa u
BOJIOPOJIa, TMOJYYSHHOTO MPH PACTBOPEHWH HABECKHM ILMHKA B pa30aBIEHHOW CEpHOU KHCIOTE.
3arem cocynl KiaayT OOKOBOM MOBEPXHOCTHIO HA MATHUTHYIO MEIIAJIKY, IPH 3TOM YyBCTBHTEIIbHAS
noBepxHocTh ACpH, nomkHa HaxoguTbCs B Boje. BKIIIOWAlOT MarHUTHYIO MEMIAJIKy M TOCIIE
JOCTHKEHHSI CTaOMIIbHBIX TMOKa3aHWM MPOU3BOIAT UX OTCUET. 3aTeM €MKOCTh 3 yCTaHaBIUBAIOT
MOJT YTJIOM, TaK 4TOOBI YyBCTBUTEIbHAs OBepXHOCTh ACpH, Haxoaumack B ra3oBoii (ase u Ha Hel
HE 0CTaBaJIOCh Karelb BoAbl. [locne n1ocTHKeHns cTaOMIbHBIX MOKAa3aHUN MTPOU3BOJAT UX OTCUET U
BBIYHUCIISIIOT 3HaUueHue kKodpdurmenta « KuakocTs — raz» mo Gopmyie

K= (A:-A,)/A:*100, (5)
rne: Ar U Ay - TIOKa3aHUS aHATU3aTOpa MPHU U3MEPEHUsX B ra3oBoi (pase u B KHUIKOCTH (BOJE)
COOTBETCTBEHHO, HAXOASAIIEHCS C HEM B COCTOSIHUM PABHOBECHSI.

Pe3ynbTaTel UCHBITAHUN CUYHMTAIOT YJOBJIETBOPUTEIBHBIMU, €CJIM BBIYUCICHHOE 3HAa4YCHHE
CUCTEeMAaTHUYECKOI MOTPEIIHOCTH COOTBETCTBYET TEXHHYECKHM XapaKTEPUCTHKAM Ha MOBEpseMbIN
aHanu3atop (1. 2. HACTOSLIETO MaCIopTa).

IIpouenypa BHeceHUs] KOPPEKIUH HA 3aBHCUMOCTh CUTHAJIA CEHCOPA OT CKOPOCTH MOTOKA

aHAJTU3UPYEMOH KHIKOCTH.

Cucrematuueckas omunoka « KuakocTh — ra3» Takke MposIBISIETCS B 3aBUCUMOCTH CUTHAIA

CEHCOpa OT CKOPOCTH IOTOKAa. B Tex ciydasx, Korjga U3MEpPEeHHsl IPOBOJAT IPU IOCTOSIHHOU
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CKOpPOCTHU IIOTOKA, 3Ty IMOrpCIIHOCTb HU3MEPCHUA MOXKHO HCKIIOYNTD. Z[J'IH 9TOI0 CHaydajia

Heo0X0AUMO BBIMOMHHUTH M. 1, 2 meromuku I12. 3arem HeoO6XomumMo coOpaTh YCTaHOBKY,
o0ecreunBaroIyr0 TpeOyeMylo CKOPOCTh MPOTOKA JUCTHIUIMPOBAHHOM BOMABI, HACHIIICHHOM
BOJIOPOJIOM BO3AyXa, 4epe3 uameputenbHyto kamepy AC. Takas ycTaHOBKa, HalpUMEp, MOMKET
ObITh COOpaHa C HUCHOJB30BaHHWEM MEPUCTATBTHUECKOTO HAcOCa C PETYIUPYEMBIM PACXOIOM.
YcTraHoBUTE pacxoja JAUCTHJUIMPOBAHHOW BOJBI 4Ye€pe3 HU3MEPUTENIbHYIO KaMepy ONM3KHH K
pEaTbHOMY PacxoJy aHaJIM3UPYEMOM JKUAKOCTU NIpHU ee aHanu3ze. [locne nocTHKeHus: yCTOMYMBBIX
MOKa3aHUN MPOU3BEAUTE UX OTCUET. 3aTEM BBINMOJIHUTE IL.I. 4, 5 MeToAWKH, onucaHHOW B [12.
[locne BBOAa B »HHEProHE3aBUCHMYIO MaMATh 3HaueHHs Koddpduuuenta «Kuakoctb-raszy,
aHAJIM3aTOp aBTOMATHYECKH OyJIeT BHOCUTh KOPPEKILHUI0O TpPH TMPOBEICHUU H3MEPEHUU B

KuIkocTax. [Ipu n3MepeHunsx B ra3ax KOppeKIKs BHOCUTHCS HE OyaeT.
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IMpuiaoxkenne 3.

IMopsiioK BBOIa KOHCTAHT TEPMOMETPA

[Tpu 3aMeHe naTyuka TeMIepaTypbl B NMaMATh aHaIM3aTOpa HEOOXOIMMO BBECTH HOBBIE

KOHCTAHTBI, 3HAUYCHUA KOTOPBIX MOXKXHO HalTH B IMacnopTe AaT4uunKa.

Jiis 3TOor0 HEOOXOAMMO MEpPEeUTH B CIyKeOHOE€ MEHIO T'PaJyHPOBOK, OKHO KOTOPOTO

otkpoertcs, ecniu B MeHio “I'PAJIYUPOBKA”, ynepxuBas KHONKY «BHU3», HaXaTb Ha KHOIKY

«BBom». B oTKpBIBIIEMCSI CITYy’)K€OHOM MEHIO rpaayupoBok (cM. Puc. I13-1.) HeoOxomammo BEIOpaTh

CII¥XEEHOE MEHH
'PANYHMPOEQOE:

Hynepol TOYEM
FTeMoepaTyph

AMeRTPOHMEM

ToOROEODD ERXOIS

B nannom okHe BBIOepuTE omuuio «BBon
KOHCTaHT» W TEPEUJIUTEe B OKHO, IMOKa3aHHOE Ha

puc. I13-3.

Puc. TI3-2. Oxkno  «CmyxeOHOE  MEHIO

IpagyupOBOK»

FEOHCT. TEMIIEPATY PH*

N1l= Z70.10
Nz= 43.11
BI== 10020

N3,

onuuio «Temneparypsl», MOCiae Yero OTKPOETCs

Ci1y>ke0HOe MEHIO TpayupOBKHU MO TEMIIEpaType

(cm. Puc. [13-2.).

Puc. TII3-1. Oxmo «CiyxebHOE  MEHIO

rpajyupoBOK»

*FIPANYHPOEEA**

HriHeI TOY R
EepxHeHM TOY KM
CpenHel ToOY KM
Beon KOHCTaHT

[Toouepenno BeIOUpas kypcopom N1, N2,

YCTaHOBUTD C IIOMOIIBIO KHOIIOK

MepeMeleHHs] Kypcopa MacrnopTHbIe KOHCTAHTHI,

II0CJIC KaH(HOﬁ YCTaHOBKH HAXKXUMast «BBoy

Puc. I13-3. Oxao «KOHCTAHTDBI

TEMIIEPATYPbI»
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Ipunoxenue 4.

MeTtoauka rpaiydpoBKH TOKOBOTO BbIX0/A.

o O
O
O O
(@)

J1st rpaxyupOBKHA TOKOBOTO
BBIX0/1a HEOOXOAMMO BBIKIIIOUUTH
IMUTAHUC aHAJIN3aTOpa, OTCOCANHUTDL
OT KJIEMM TOKOBOT'O BbIXOJa
pabounii Kabenb U MOACOCIUHUTD K
HUM MIUIHaMnepmeTp (cMm. puc. [14-
1).

Brmounte nrranue npudopa.
[lepeiinute B ciy)keOHOE MEHIO

rpaayupoBok  (cMm.  puc. [I3-1

Puc.I14-1. Tlogkntouenne MuuMamnepmerpa [NPMJIOXEHUA 3). Beibepure

K TOKOBOMY BBIXOJly aHAJIM3aTOpAa.

Ha nucninee ananuzatopa OTKpOETCsl OKHO,
nokazanHoe Ha puc [14-2. Cuwuraiite nokaszanue
MUJUIMAMIIEPMETPA W  BBEOUTE pE3yJbTaT C

MOMOIIbIO KHOTIOK MepeMEILeHUs Kypcopa.

Puc. I14-2. OkHO TpagyupOBKH TOKOBOT'O BBIXOJA.

OIIIIHMIO «TokoBOTO BbIXOAa»,

Haxxmute «BBOJI».

**IPANYHPOEEA®*
TOEOEOT'D BROTA

HzdepsTe M EESIHMTE
mor [IEPEOM mow et

19.00

[Tocne Haxxatus kHonku “BBO/I” ananu3aTop aHaJIOTMYHO MPEATIOKUT BBECTU TOK BTOPOM

Y TPEThEU TOYEK.
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IMpuioxkenne 5.

BoccTraHoBiieHHE 3aBOJCKMX YCTAHOBOK
K mnponenype BoccTaHOBIEHHS 3aBOJACKHX IapaMeTpPOB clieAyeT Mpulerarb TOJBKO B
KpaiiHux ciydasx. [Ipu 3ToM HyKHO YETKO BBHITIOJIHATH UHCTPYKIIMHU, BHICBEUHBAEMbIE Ha JUCILICE
aHamu3aTopa.
Jl1s BOCcCTaHOBIIEHHUSI 3aBOJICKMX IapaMeTpOB HY>KHO BOHTH B okHO **YCTAHOBKIII**
(cM. puc. 2.6.2-3) u BBIOpaTh ONMIHIO «3aBOJCKHE HACTPOHKM». [|JIsi BOCCTAHOBICHUS 3aBOJCKUX

YCTaHOBOK B JINAJIOTOBOM OKHE BbIOepuTe onuio «J1A» u Haxmute «BBO/».

BococraHOEMTR
ZaE0ICRMe YOTaHOERM?
[Morpebyerca xanMb-Ka

I
B HET
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IIpuioxenne 6.

Ilepenaya nanubix mo cetu RS485 B pe:kume nog4MHEHHOT 0.
OO0mue cBegeHus
CxkopocTts niepeaun JaHHbIX: 9600 OUT B CeKyHITY.
®opmat nauubix: OAMH CTAPTOBBINA OUT, OUH CTOMOBBIN OUT, BOCEMb HH(POPMAITMOHHBIX OUTOB,
OTCyTCTBI/Ie YCTHOCTH.

Crpyxkrypa nanssix: [Ipotrokon Modicon Modbus (RTU).

B ananusarope peainsoBana ¢pynkuusa Read Holding Registers (4TeHne perucTpoB JaHHBIX)
Anpeca perucTpoB aHaIU3aToOPa, U ONKMCAaHUE XPAaHUMOM B HUX MH(POPMAIIUU 1aHbI B

CleyroIIel Tabmure

Anpec peructpa Conepxur Omnucanue Auanazon [Tpumep
JIaHHEIE. .. JTAHHBIX
0x0001 H2 [emast wacts H2 0...... 99 4 4101
0x0002 H2 Cotbie H2 0.....99 1 '
0x0003 T enas gacts T 0.....99 20
20.16
0x0004 T Hecsteie T 0........ 9 16
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IIpunoxenne 7.
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