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Byt npuobpenu ananuzamop eooopooa ABII-01 ’

Pa3padomanHwlii U 6bINYU{CHHBLI
000 «Dupma «Anvgpa BACCEHC).

Buumamenvno npouumaiime oannoe pyxosoocmeo.
Ono coodeporcum sarxcHy1o ungopmayuiro 06 ycmpoiicmee
ananuzamopa, e2o 0COOEeHHOCMAX U MeMmoOUKax nPoedeHus
u3MepeHuil npu peuieHuU KOHKPEemHuvlx 3a0au
AHAIUMUYECKO20 KOHMPOJIA 6000P00a.

[annoe pykosoocmeo nomoscem Bam npasunvno
YCMAaHOo8UMb AHAIUZAMOD U OBICHIPO 88ECHIU €20 6
IKCHIyamayuro, coon0as npu 3mMom Heoodxooumovle
mpetosanus e2o 6€30naAcH020 UCNOIb308AHUS.

Buumamenvnoe usyuenue uncmpyxyuu nozeonum Bam 6
NONHOIL Mepe UCNONb306AMb WUPOKUE 603MOHCHOCIU
ananuzamopa, odecneuus npu IMOM 6blCOKyI0
appexmuenocme e2o npumenenus. O0vém ceedenuil u
UIIOCMPAayuil, NPUEEOEHHBIIL 8 OAHHOM PYK0OB0OOCHEe,
obecneuusaem npasunbHyI0 IKCHIAYAMAYUIO AHATTUZAMOPA U
6cex e2o y3/106.

! Coxpansiime oannoe pykoeodcmeo ons oanvueiiumux
CHPABOK, MAK KAK 8 HEM COOePHCamcsa UHCMPYKYUU,
Heo0x00umble 071 NPAGUNLHOI IKCHIAYAMAYUN AHATUZAMOPA,
NPOBEOCHUS MEHCPE2TIAMEHMHO20 00CTYHCUBAHUA U
nepuoouuecKoll nogepKu aHaIUu3amopa.

BHUMAHME! [Ipu noctaBke aHajau3aTopa B 3MMHEE BpeMsi roga
aMIIEpOMETPUYECKUI CEHCOP HE 3aIOJIHAETCS PACTBOPOM DJIEKTPOJIUTA.
Bam cencop npu otipaBke OBbLJT 3aI0JIHEH PACTBOPOM 3JIEKTPOJIUTA.

BHUMAHME! Ilpenoxpanutenb YCTAHOBIEH B IOJIOKEHHUE, COOTBETCTBYIOIIEE
HanpspkeHnto cetd 220 B ¢ wacroron 50 I'a. Ilepen noakntouenueM aHaiauzaTopa K
CETH MEPEMEHHOI0 TOKa ¢ HanpsbkeHueMm 36 B u wacroroit 50 I'u, Bam HeoOxoaumo
NIEPEYCTAaHOBUTH MPEJOXPAHUTENIb, B COOTBETCTBUM C MAapKHPOBKOW B HHKHEM
oTceke aHanu3aropa (cm. puc. 7.1).

HayuHo-npousBoactBeHHasa ¢mpma «<BUOAHATIUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAINU3ATOP BOOOPOJA ABI1-01



Omauuumenvnwvie ocooennocmu ananuzamopoe ABII-01
1.

Y HuBepcanbrocTh aHaJIU3aTOpPOB u UIUPOKUI aCCOPTUMEHT
amnepoMmerpudyeckux ceHcopoB (AC) mMO3BONAIOT pemiath J00ble 3aaauu
aHAIMTUYECKOT0 KOHTPOJISI BOJIOPO/IA B JIFOOOW OTpaciy HAPOIHOTO X03s5ICTBA

AMnepOMeTqueCKHe CEHCOPBI (AC) o0nagaroT  yJIydIICHHBIMU
METPOJIOTUYECKUMHU U AKCILTyaTallMOHHBIMU XapaKTepUCTUKAMH,
HEOTPAaHUYECHHBIM CPOKOM CITy>KObI, BBICOKOM HAaJI€KHOCTBIO, MPOCTOTOM B
oOcnyxxuBanuu u  padore. Ilapamerpbr kaxzgoro wucnoiaHeHuss AC
ONTUMHU3UPOBAHBI IS PELICHUS KOHKPETHBIX 3aJlad  aHAIMTHYECKOIO
KOHTPOJISI BOJOPOJIA, & UX KOHCTPYKIUU Pa3pabOTaHbl ¢ YUYETOM CIEeIUPUKU
MIPOBEICHUSI U3MEPEHUN B PA3TMYHBIX 00IACTSIX.

MHOFO(l)yHKuHOHanLHHe BO3MOYXHOCTH aHAJIM3aTOpa MO3BOJISIOT IMPOBOJUTH
U3MEPEHHUS NapLHUAIBHOIO JIABJICHHS U KOHLIEHTPALUK BOJOPOJA B KUIAKOCTSIX
U Ta3ax B JI00OM BBIOPAHHOI OIlepaTopoM €IMHHIIE U3MEPEHUs. AHAIU3aTop
TaKK€ MO3BOJISIET IPOBOJUTH UBMEPEHHUS TEMIIEPATYPHI.

Bnaroz[apﬁ opurnHasibHOcTH  AC  oOecneuuBaercsd:  “Hepa3pyllarOIIHiA
KOHTPOJIb” aHAJIM3UPyeMOM MpoObl, MIMPOKUI TUana3oH, BEICOKAsi TOUHOCTh U
JOCTOBEPHOCTh M3MEPEHUM, BBICOKAs CEJIEKTUBHOCTh, JKCIPECCHOCTh H
CTaOWJIBHOCTh IOKAa3aHUM, a TaKK€ MX HE3aBHCHUMOCTb OT CKOPOCTH MOTOKa
AHAIM3UPYEMOM KUAKOCTH M HAJIWYUSA B HEM MEIIAIOIIMX KOMIIOHEHTOB U
B3BELIEHHBIX YaCTHII.

Ananuzamoput 6ooopooa ABII-01 ovecneuunsarom:
I paayupoOBKY HYJIEBOM TOUKH MO aTMOC(EpPHOMY BO3IYXY. I pPangyupOBKY IO

IIOBEPOYHBIM Ta30BBIM CMECSM. Cneurpaz[ynpOBKy II0 Ta30BOH CMECH,
IIOJIy4a€MOH € ITIOMOLIBIO YCTPOMCTBA s rpaaynpoBku YK-01.

B osmoxnocTs BbIOOpA YJIOOHOM ISl oriepaTopa €AMHUIBI U3MEPEHHUS.
KoppeKumo B 3aBUCUMOCTH OT 0apOMETPUYECKOT0 JAABJICHHS U COJIEHOCTH.

CI/IFHaJ'H/IBaI_[I/I}O BbIXOJa MOKa3aHUuM U3 3aJaHHBIX IIPEACIOB U BO3MOXKHOCTDb
pa6OTI>I B COCTaBC CUCTCMBI ABTOMATHYCCKOI'O YIIPABJICHHUA C IIOMOIIBIO
«CYXHX KOHTAKTOB.

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

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

Y no6usit uHTepdeic. Iloxnceerxa rpauIecKoro AUCTLIES.

I epmernunocts kopnyca, crenens nbiiesnaro3amuTst IP-65.

HayuHo-npousBoactBeHHasa cmpma «<BUOAHATNTUTUHECKUE CUCTEMbI U CEHCOPbI»
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AMATISATOP BOLOPOMA

Puc. 1. Buemnuii Bua ananuzaropa sogopoja ABIT-01

Hay4yHo-npoussoacTBeHHan pmpma «kBUOAHATIUTUYECKMUE CUCTEMbI U CEHCOPbI»
AHAJIU3ATOP BOJOPOMA ABIM-01



1. PACITAKOBKA AHAJIU3ATOPA.

[Ipn nonyuenun ananuzatopa yOenuTech, UTO YIAKOBKAa HE BCKpbITAa U HE MOBpexJeHa. Eciu
BHEIIHUII OCMOTp YMAaKOBKH TMO3BOJISIET MPEIINOJIOKUTh O €€ BO3MOXKHOM BCKPBITHHM WU
MOBPESXKJICHUN  aHaiu3aropa MNP  TPAHCIOPTHPOBKE,  HE3aMEMJIUTENBHO  BBI3OBUTE
MIPEACTABUTENS TPAHCIIOPTHON KOMIIAHUM U BCKPOMTE YIIAKOBKY B €T0 IIPUCYTCTBUHU.

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

B KOMIUTEKT MOCTaBKH aHATN3aTOPa BXOJIAT:
¥ H3mepuTenbHOE YCTPOMCTBO aHATM3ATOPa C CETEBBIM KabeneM
¥ AmnepomeTpudeckuii ceHcop

m KommiekT 3amacHBIX YacTed u HpHHaHHe)KHOCTeﬁ K aMIICpOMETPUICCKOMY CCHCOPY, B

KOTOPBIN BXOJST:
» D1aKkoH C 2NEKTPOIUTOM
» MewmOpanHbie Koimauku B cbope (3 wr.)
» Komb11o pe3nHoBoe (Ha CTEKIITHHYIO THIIb3Y CEHCOPA)
W3mepurenbHas kamepa ¢ mpucoeAnHuTenbHpIMU TpyOkamu (¢ ABII-01T, ABII-01T)
IlepexoaHuk
Hepxarenb kaMepbl

KoMmiaekT MOHTaXHBIX MIETEIhb

B 8B B

PyKoBOJICTBO 110 3KCILTyaTally, IacIIOPT

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

VYerporictBo 1uist rpagynpoBku YK-01

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

W3mepurenbHas kamepa a1 Mmukpoananuza MKMA

Y B

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

W3BnekuTe W3 KOHTEHHEpa IIaCTMAcCOBYIO KOpoOKy ¢ Habopom 3UIl m komIuiekT
KPETIeKHBIX JeTaneil. 3aTeM akKKypaTHO U3BJIEKUTE aMIIEPOMETPUUYECKHN CEHCOpP M U3MEPUTEILHOE

ycTpoiicTBo. Pacmionoxxure ux Ha pabouyem croie.

IIpumeuyanue. AC MOJKIIOYEH K U3MEPHUTEIBHOMY YCTPOUCTBY aHAIU3aTOpA.

HayuHo-npousBoacTtBeHHasa dupma «kBUOAHATNTUTUYECKUE CUCTEMbI U CEHCOPbI»
AHAINU3ATOP BOOOPOA ABIM-01



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

Ananuszatopsl ABII-01 ucnone3yrores:

- Ha MNpEenpUATUAX TEIUIOBOM M ATOMHOM DJHEPreTHKU I aBTOMAaTHYECKOIO
KOHTpPOJISI PacTBOPEHHOIO BOAOPOAA B XHMMHKO-TEXHOJIOTMUECKHX IIpoLeccax
MIOATOTOBKH BOBI;

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

- B 1-oM KOHType OXJaXICHHUs SAEPHBIX PpEaKTOPOB Ha OOBEKTAX AaTOMHOM
DHEPreTUKU JUIS TPOU3BOJACTBEHHOIO KOHTPOJS COAEPXKAHMS MOJIEKYJISIPHOTO
BOJOPOAA;

- 1711 MOHUTOpPHMHIA COCTaBa BO3/lyXa IPOMBILUIEHHON 30HBI C LIEJIbI0 00eCIeYeHUs
M0’KapOB3pbIBOOE30MACHBIX YCIOBUM TPOU3BOICTBA;

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

- B Hay4YHO-MCCJIEZJOBATEIbCKUX YUPEKACHUAX aTOMHOU TPOMBIIIIIEHHOCTH;

- B AaBTOMOOWIBHOM MPOMBIIUIEHHOCTH TMPHU CO3JAHUH HKOJOTHYECKH YUCTHIX
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:

e «A»- ATOMHas dHEpreTuKa

e «TI»- TeruoBas sHEepreTuka;

e «I'»-I'azoananusarop;

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

Anamuzatop ABII-01I' B xommiekre ¢ ACpH»—03 mnpennazHaueH i1 U3MEpeHH
KOHIIGHTPAaLlMd BOJOpPOJia B Tra3000pa3HbIX cpeAax. AHaIM3aTop MOXET KOMIUIEKTOBAThCS
yCTPOHCTBOM MOATOTOBKHU Tra3oBoii mpoosr YIII'TI-01.

ABII-01T" npumensercs Uil  ONpelENeHUs ‘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.

HayuHo-npousBoactBeHHasa ¢mpma «<BUOAHATIUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAINMU3ATOP BOOOPO[MA ABIM-01



9
B xummueckoit u HedrenepepabarbiBaroleil mpombluieHHOCTH aHanuzarop ABII-01T

IPUMEHSAETCS M IPOU3BOJICTBEHHOIO KOHTPOJISI KOHIEHTpAalUMd BOAOPOJAa B XHMMHKO-
TEXHOJIOTMYECKHUX MpoleccaX CHUHTE3a OPraHMYECKUX U HEOPraHWYECKUX COEAMHEHUMN, KPEKUHTa
He(TH, IPOU3BOJCTBA aMMHAaKa, MOJUITUIIEHA U T.JI.

Anamuzatop ABII-01T B xommiekre ¢ ACpH,—-03 wnmm ACpH,—04 u nporouHoit
u3mepurenbHoi kamepodt MKIDK npennasHauen 1 M3MEpEeHUN KOHIIGHTpALMU BOJOpOAA U
TEMIIEPATYPHI B IOTOKE KUJKOCTEH, B TOM YUCIIE B MUKPOTPaMMOBOM JMANa30HE KOHIEHTPALMH.

[Ipumensiercs TOpU  aHAJIUTUYECKOM  KOHTpPOJE€ M YNPABICHMM  IPOLECCAMU
BOJIOXMMIIOATOTOBKM B aTOMHOW M TermioBoil sHepretuke: TOL[, ['POC, ADC, Tenmocetn u
KOTEJbHBIX. [IpUMeHseTcs Takke B XMMHUYECKOH HedTenepepabaThIBalOLIEH MPOMBIIIIEHHOCTH U
JIpyTUX 00JacTsX.

Anammzatop ABII-01A B xommuektre ¢ ACpH,—06 mnpenHasHaueH A U3MEpEHHM
KOHIIEHTPAllMM BOJOPOJA B KMIKUX M Ta3000pa3HbIX CpeAax IMpHU BBICOKMX [ABIECHUSAX, B TOM
yiuciae 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 BblaepKuMBaeT HEOrPaHUYEHHOE KOJIMYECTBO ILIMKIJIOB
crepunusanuii octpeiM napom mpu T=143 °C u naBnenuu 3 aTu.

Anammzatopsl  ABII-01A mnpuMmeHstoTcs B XUMHYECKOHM U HedTenepepabaThiBaroiei
NPOMBIIIJICHHOCTH, KOTJa HEO0OXOAMMO IMPOBOAMTH H3MEPEHHUS KOHLEHTPAIMM BOAOPOAA MpHU
BBICOKHX JIaBJICHUSX.

Ananmuzatopel ABIT-01A MoryT Takke HCIOJNB30BaThCA B OMOTeXHOJOTHU. KOHCTpYKIMU
ceHcopoB ACpH,—06 ycranaBnuBaroTcsi B (epMEHTepbl M OHOpPEaKTOpbl OTEUECTBEHHOIO U

HUMITIOPTHOT'O TPOU3BOJACTB.

HayuHo-npousBoactBeHHasa cmpma «<BUOAHATNTUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAITU3ATOP BOOOPOA ABI1-01
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3. MIOATI'OTOBKA K PABOTE U IITPOBEPKA PABOTOCIHOCOBHOCTH
AHAJIN3ATOPA.

3.1 Ecnm TpancmopTupoBaHHE aHAJIM3aTOpa OCYIIECTBISUIOCH B 3UMHEE BpeMs rojaa (cwm.

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

3aI0JIHEH PACTBOPOM JIEKTPOJIUTA (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 nokaszad 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 IPUCOECIUHUTEIbHBIE pa3Mepbl U OTIUYAIOTCS BHYTPEHHUMHM
napameTrpamu. Ilapamerpbl KaXkIoro ceHcopa ONTHMH3UPOBAHbI AJI KaKIOH
obnactu npumenenuss ABII-01 u BbiOpaHbl ¢ yuyeToM O0coOEHHOCTEH pelieHus

KOHKPCTHBIX 3a/1da4 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 nocrats cencop u3 MK Heobxomumo cHavana

OTKPYTHUTb HaKHJIHYIO TaliKy, a 3aTE€M OCTOPOXHO J1I0CTaTh CEHCOP.

Puc. 3.2. BHemHui BU CEHCOpa B UBMEPUTEIBHOM KaMepe.

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

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

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

HEepKaBEIOLIEH CTamy M CHAOXEHbl KOMIIEHCATOPOM T'HJIPOCTATUYECKOro JaaBleHus. biaromaps

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

TOM YHCJIe B |-OM KOHTYype OXJIaXKI€HUS SAEPHBIX PEaKTOPOB.

HayuHo-npousBoacTBeHHasa dmpma «BUOAHANTUTUYECKUE CUCTEMEI U CEHCOPbI»

AHAJIU3ATOP BOJOPOLIA ABI-01
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CeHcopsl BBIIEP>)KUBAIOT

HCOTPAaHUYCHHOC KOJINYECTBO OUKJIOB
CTepWIIM3ALMU OCTPbIM mapoM npu T=143

°C u P=3 aTm.

Puc. 3.3. BHenHuil Buja CTEpUIN3yeMbIX

amnepomerpuieckux cencopoB ACpH,-06

McnonHerus ACpH.-06
10 0O603HaueHne AC | d, MM D, MM| L, MM
ACpH:-06-01 25 25 70
| ACpH2-06-02 19 25 150
ACpH»-06-03 19 19 200
ACpH:-06-04 22 22 250

/ZI::E 1 - HWXHUI KopnyC
4

15 2 - KO/IN@YoK MEMBpaHHbIi

3 - KOMbUO YNAOTHUTENbHOE

3
y 4 - KOMbLO YNIOTHUTE/bHOE
g 5 - pacTBOp 3neKkTponuTa
14
6
9

l

\ 6 - kaToa
I 7 7 - [aTyuK TemMnepaTypbl
13 8 - KONbLO YNIOTHUTENBHOE NI0CKoe
)

9 - CTeKNsHHas rmnb3a

10 - kabenb

11 - BTynKa

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

15 - Kopnyc ceHcopa

Puc. 3.4. ACpH,-06

HayuHo-npousBoacTtBeHHasa dupma «kBUOAHATNTUTUYECKUE CUCTEMbI U CEHCOPbI»
AHAINU3ATOP BOOOPOA ABIM-01
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3.3. 3aMeHa MeMOpPaHHOTO KOJITTaYKa M/UJIH 3aJIMBKA PACTBOPA JIEKTPOJIMTA.

Ecnmu TpeOyercst 3aiMTh pacTBOp AJIEKTPONIUTA WM 3aMEHUTh MEMOpaHHBIA KOJMAYOK,
JIOCTAaHbTE CEHCOp W3 M3MEPUTENBHOM KaMepbl WM TepMETHYHOM fYEHKH, 3aTEM BBIIOJHHUTE
onepauuu 1.m. 3.3.1-3.3.5.

3.3.1. OTkpyTHTE TaliKy CEHCOpa U aKKypaTHO JOCTaHbTE 3JEKTPOHBIN aHCAMOIIb U3
MeMOpaHHOT0 KoJmadka (cMm. puc. 3.5).

BHUMAHUWE

He npukacaiitech K AIEKTPOAHOM CUCTEME W CTEKJISTHHOW THIIb3€
pykamu. [laxke He3HAUWTENbHOE 3arps3HEHUE BHYTPEHHUX JJIEMEHTOB
CEHCOpa OTPHIIATEIHHO CKa3bIBACTCS HA €ro padoTe.

Ecnu anexTpoaHbslit aHcaMOJ1b MPUIIUT K KOJINAYKY, TO, O-BUAUMOMY,
B HEM BBICOX PacTBOp AJIEKTposiuTa. B 3TOM ciyyae 3aneiiTe ¢ MOMOIIBIO
mmpuna 1 — 2 MII TUCTUIITUPOBAHHON BOJIBI B 3230p MEXIY KOJMAYKOM U
AIIEKTPOJIHBIM aHcambiieM. Uepe3 2-3 yaca 3aKpUCTALTU30BABIINECS COJIH

pactBopsTcs, U Bbl 6€3 ycunuid JocTaHeTe 3JISKTPOAHBIA aHCaMOJTh.

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

3.3.2. IlpomoiiTe >NEKTPOAHBIA aHCAMOIb B JUCTUIUTUPOBAHHON BOJE, OCTOPOXKHO YIAIIUTE
OCTaTKW BIIard (PrIbTpOBaJIBHOW Oymaroil u mojokute ero Ha canderky. [IpomoiiTe Koamadok
TUCTUJUTHPOBAHHOW BOJOW M CTPSXHUTE OCTABIIYIOCS B HEM BIIATY.

s 3amenbl MmemOpaHHOTO Kojimauka 2 B crepuim3dyemom ceHcope ACpH,-06 (cm. puc.3.4)
CHayaja OTKPYTHUTE HIDKHUN Kopiyc 1, a 3aTeM CHUMHUTE MEMOpPaHHBINA KOJIITAYOK 2.

Ilpumeuanue. B BepxHel yacTh MEMOPaHHOTO KOJIMAYyKa yCTAHOBJIECHO T€PMETU3UPYIOIIEe
KOJIBIIO, TIO9TOMY HEOOXOIMMO TPHIOKHUTH HEOOJBIIOE YCHUIHE BJIOJb OCH CEHCOpa IS
NpeosIoNieHHsI Cuil TpeHus. Ecnu Konmadok «IpHiIum» B MECTE YIUIOTHEHHS, TO MONpoOyiiTe
IPOBEPHYTH €r0 BOKPYT OCH.

[IpomoiiTe SJEKTPOAHBIA aHCAMOJIb TUCTHWIJIMPOBAHHOW BOAOH, OCTOPOXKHO YIAJINTE
OCTaTKU BJard (GUIbTPOBAIILHOW OyMaroi u rosioxkure ero Ha canderky. [I[pomoiiTe konmayok
JUCTUILTMPOBAHHOM BOJOHM U CTPAXHUTE OCTABILYIOCS B HEM BIIAry.

3.3.3. C nomompio (rakoHa — KaleJbHUIBI 3aJedTe B CTapbhlii WJIM HOBBIM MeMOpaHHBIN
KOJIMa4yoK 1 MI1 pacTBOpa 3JEKTPOJIUTA, HE JoauBas 1-2 MM 70 mepBoro OypTHUKa Ha KOJMadyke (CM.
puc. 3.4 u 3.5).

[Ipu 3anMBKE 3JEKTPOJIUTAa Ha IMOBEPXHOCTH MEMOpaHbI WIM CTEHKaX KOJITadyka BO3MOXKHO

oOpa3oBaHue IMy3bIPEKOB BO3ayXa. Jisl MX yajaeHusl clerka MOCTYYUTe 10 KOJMAvYKy COOKY U

HayuHo-npousBoacTBeHHasa dmpma «BUOAHANTUTUYECKUE CUCTEMEI U CEHCOPbI»
AHAJTIU3ATOP BOOOPOMOA ABIM-01
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OCTaBbTE€ €r0 B BEPTHKAIBHOM IIOJIOKEHMM Ha 5 MuHYT. OcTaBIIMEecs Iy3bIpbKH BO31yXa

BCIUIBIBYT Ha MOBEPXHOCTh. [locMoTpuTE €llie pa3, HET JU B paCTBOPE 3JEKTPOIUTA ITy3bIPHKOB
BO3/yXa.

3.3.4. Coopky cencopoB ACpH,-03 — ACpH,-04 npoBoaAT clieayromumM o0pa3om:

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

2. Bo3pMuTe 31€KTPOIHBIN aHCAMOIIb U MEIJICHHO BCTaBbTE €r0 B MEMOpPaHHBIN KOJTIAYOK B
BEPTUKAJIBHOM MOJOXEHUU. V30BITOK pacTBOpa 3JEKTPOJIMTA JIOJDKEH BBICTYNUTh 4Yepe3
IpeHaxHoe oTBepctue 14 (cMm. puc.4.2).

3. 3akpyTute raifky B MeMOpaHHBIA KOJIMa4doK 110 yrnopa. Toprosas
9acTh AJIEKTPOJHOTO aHCAMOJIS TOJDKHA HATSHYTh MEMOpaHy Ha KOJITayKe B
BUJIE€ 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

| ynopa (cm. puc. 3.7 u puc. 3.2).
Puc. 3.6. Ycranoska ACpH, B Puc. 3.7. ®uxcanus ACpH,
U3MEPUTENIBHY IO KamMepy. B H3MEPUTEIBHOMN 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 aHCaMOJTI.

2. Bo03pMUTE METAITUYECKHI KOPIYC C IEKTPOAHBIM aHCAMOJIEM U MEJJICHHO BCTaBbTE B
MeMOpaHHBIH KOJMA4YOK 2 B BEPTUKAIBHOM MosokeHHH (puc. 3.4). M30bITOK pacTBOpa
3JIEKTPOJIUTA JOJIKEH BBICTYIUTH Yepe3 ApeHaKHbIN KaHal 14 Ha GOKOBOW MOBEPXHOCTH
3JIEKTPOTHOTO aHCaMOITI.

3. Vnpanute canderkoil BBICTYNUBIINE KAalId SJEKTPOJIUTA C OOKOBOM MOBEPXHOCTHU
KOJITayKa.

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

aHcaMOJIsg AO0JIDKHA HATSAHYTh CUCTEMY MeM6paH Ha KOJIITA4YKE B BUAC 30HTA.

HayuHo-npousBoacTtBeHHasa dupma «kBUOAHATNTUTUYECKUE CUCTEMbI U CEHCOPbI»
AHAINU3ATOP BOOOPOA ABIM-01
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3.3.6. IlogcoenuHute BWIKY IIHypa aHalW3aTopa K CETH NepeMeHHoro toka 220B c

ygactrotod 50 I'm. Ilocne BkIrOYeHMs aHanIM3aTopa Ha €ro JUCIUIEE CHayasla MOSBUTCS JIOTOTHII
Oupmbl «Anbha BACCEHC», a 3aTeM HauHEeTCS MPOIECC CaMOAMArHOCTHKH, KOTOPBIH UIUTCS OT 3
10 5 munyt. Ilocie 3aBepuieHMs Mpolecca CaMOAMATHOCTUKM AHAIU3ATOP MEPEXONUT B PEXKHUM

U3MEpPEHUM.

HayuHo-npousBoactBeHHasa ¢mpma «<BUOAHATIUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAINMU3ATOP BOOOPO[MA ABIM-01
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4. YCTPOMCTBO U MPUHIIUII IEHCTBUSI AHAJIU3ATOPA

4.1. Onucanue CBOWCTB M KOHCTPYKIIMU M AHAJIM3aTOpA.

ARANUSATOR (BO/ORO)DVA

23.3C

345

23 30 17.08.17.

ABMN =01

Puc. 4.1. Buemnuii Bua ananuzaropa kuciaopoja ABIT-01.

1 — Kopnyc, 2 — I'paduueckuii aucruieit, 3 — Knasuarypa, 4 — MoHTaxHbIE ETIIH,S —
I'epMOBBOIBI WITH pa3beMbl Kabelneit CEHCOpPOB, 6 — AMIIEpOMETPUIECKHil ceHCop, 7 —

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

Brewmnuii Bux aHaim3atopa mpeiacTaBieH Ha puc. 4.1. AHammzatop COCTOMT U3
M3MEPUTENIBHOTO YCTPONCTBA U aMIIEPOMETPUIECKOTO ceHCcopa. MI3MepUTENbHOE YCTPOHCTBO UMEET
NPOYHBIM, JUTON MbLIEBIaroHENpOHUIaeMblii Koprmyc 1 crenmenu 3ammurtsl [P-65. Ha nuuesoit
MaHeIu aHaJu3aTopa PacmojoKeH rpaduueckuil gucruie 2 u kiaBuarypa 3. Jlucrield u KHOIKH
KJIaBHATypbl HMMEIOT IOJCBETKY, YTO 00JierdaeT MOJb30BaHME AHAIM3aTOPOM B 3aT€MHEHHBIX
nomeneHusx. Koprnyc anammzaropa COCTOMT U3 IBYyX OTCEKOB, TEPMETHYHO COEIMHEHHBIX MEXKIY
co0ol C MOMOIIBbI0 BUHTOB. Ha HIKHEH CTEHKE KOpIyca pacIioIOKEHBI TePMOBBOJA S5 KaOens
aMIIEpOMETPUYECKOr0 CeHcopa 9, repMoBBOJ 8 AJIs MOAKIIOUEHMs Kaless MUTAaHUs, pa3beMbl 7

TOKOBOT'O BBIX0J1a, KOHTAKTOB pelie («CyXHUX KOHTakToB») M LuppoBoro kanama RS-485(USB).

HayuyHo-npoussoacteeHHasn pmpma «kBUOAHATIUTUYECKUE CUCTEMbI U CEHCOPbI»
AHAJIU3ATOP BOAJOPOMA ABIM-01
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BJ'Ial"OI[apH TaKOMY PCHICHUIO obecneunBaeTcs HaAgC)XKHasa 3aliuTa OT BO3MOXKHOI'O ITOIIadaHMA

BJIard BHYTpb KopIyca. /[y KpeIluleHus aHalnu3aTropa Ha IMUTE WIN «II0 MECTY» INpeJHa3HAYEHBI
YeTbIpe MOHTAKHBIE METIH 4, pacrojlaraeéMble Ha ThJIbHOM CTOPOHE KOpIyca.

B 3aBucuMocCTH OT BapHaHTa MCIIOJHEHMs aHalu3aTopa (CM. . 2) U 3aJa4M UCCIIEIOBAHUS
aMIIEPOMETPUYECKUN CEHCOP MOJKET YCTaHaBIMBATbCS B U3MEPUTEIBHYIO KaMepy WIn
HETMOCPECTBEHHO «II0 MECTY», HallpUMep, B OMOpeakTop, TpyOOIpoBO/I, a9POTEHK U T.1.

Wntepdeiic Ilomp3oBaTenss W mOporpaMMHoe OOecCHeueHHe pealu3yioT BBIIOJIHEHUE

CIIeTYIOIIMX (PYHKITUH U PSKUMOB paOOTHI aHATU3aTOpPA:

BBHIOOpD M3MepseMON BEJIMYMHBL: MAPIUAIBHOTO JaBJCHHUS BOAOPOAA, MPOIEHTHOTO

COJIEpXKaHUs NI MAacCCOBOM KOHIIEHTPALIHH;

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

- TPaayupOBKH aHAJIM3aTOpa IO HYJIEBOW TOUKe (BO3MyX) M MO MOBEPOYHOU Ta30BOM cMecH
(IIT"C) u3 6ayioHa UK MOJyyaeMoi ¢ MOMOILBIO yCTaHOBKH rpagyupoBouyHoit (YK-01);

- HACTPOWKY CTaHHapTHOro ToKoBoro Bbixona (0—5, 0-20, 4-20 MA) Ha TpeOyeMblii Juana3oH
M3MEpPEHUs C BO3MOKHOCTBIO aBTOMATHUECKOI'0 N3MEHEHHsI MacllTaba IIKabl caMonucia B
Clydyae TMPEBBIIICHUS BEPXHEro MpeAena HW3MEpPEHHs] C OJHOBPEMEHHOW aBapUHOMN
CUTHAJIU3aluei;

- YCTaHOBKY BEpPXHEro M HIDKHErO IpeieoB cpalaThIBaHHMs CHUTHAJIH3ALMMU C Teperaydeit
YIPAaBJISIOUIUX CUTHAJIOB C TOMOIIBIO «CYXUX KOHTaKTOB);

- BO3MOXHOCTb BHECEHMsS KOPPEKUMM B T[OKa3aHHUs aHAIM3aTOpa B 3aBUCUMOCTH OT
0apOMETPUYECKOTO JaBICHUS U COJICHOCTH;

- mepenady nHGOpMAaIMK Ha KOHTPOJUIEp WK nepcoHanbHbid Kommbiorep (I1K) ¢ momorpio
uugposoro kanana RS-485(USB);

- IPOTOKOJIMPOBAHME IMOKA3aHWW aHAJIU3ATOPa BO BHYTPEHHIOK YHEPrOHE3ABUCUMYIO [TAMSTh,
BO3MOYKHOCTh T€pefaud 3alpoTOKOJMpOoBaHHBIX JaHHbIX Ha [IK wunm Ha paucruei
aHamM3aTopa B TAOJIMYHOM BUJIE;

- 3amUCh IOKa3aHWU aHaJIM3aTopa MO KOMaHJE C KJIABUATyphl B 3JIEKTPOHHBIA OJOKHOT ¢
BO3MOXHOCTHIO X nepeaayu Ha [1K u BbIBOJIa Ha UCIIIe aHAIU3aTOPA;

Kaxnpiii u3 BapuantoB ucnoiHeHnus aHanuszatopa ABII-01 opueHTHpOBaH Ha KOHKpETHbBIE
00IacTH TPUMEHEHUST M KOHKPETHBIE 3aJjauyd aHAJUTUYECKOrO KOHTPOJS BOJIOpoOJa U
KOMIUIEKTYETCS CIELUalIbHO pa3pabOTaHHBIM aMIEPOMETPUYECKUM CeHcopoM. bmaronaps
yHuBepcaibHOCTH aHamu3atopa ABII-01 kaxaplii CEHCOp COBMECTUM C HM3MEPHUTEIbHBIM

YCTPOHCTBOM aHAJIU3aTOPA.

HayuHo-npousBoactBeHHasa ¢mpma «<BUOAHATIUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAINMU3ATOP BOOOPO[MA ABIM-01
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4.2. OnucaHue cBOICTB B KOHCTPYKIIMHA aMIIEPOMETPUYECCKHUX CEHCOPOB.

AMIIepOMETPUYECKHE CEHCOPBI, HCTIoNb3yeMble B aHanu3aTope ABII-01, sBustorcsa ceHcopamu
napruaibHoro gasieHusi Bomopojga (ACpH;) u MoOryT mNpuUMEHATBCS JUIsl aHadu3a Kak
ra3oo0pa3HbIX, TaK WU JKUIAKUX cpel. Takue ceHcopbl 00JalaloT BBICOKOH CEIEKTUBHOCTHIO K
BOJIOPOAY U HE TMOJBEPKECHBI BIUSHUIO JPYTHX DSIEKTPOXUMHUYECKH AKTUBHBIX Ta30B, HWOHOB,
OMOJIOTUYECKUX MOJIEKYJI M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CHCTEM, MPUCYTCTBYIOIIUX B
aHanmusupyemoit cpeze. Ilporotunom ACpH, sBnsiercst anexktpon Kiapka. OOO «®upma «Anbda
BACCEHC» Boimtyckaet uetbipe moaupukanmu ACpH,, KOHCTPYKIIMM KOTOPBIX pa3pabOTaHBI C
y4eToM ocoOeHHOcTe M creuu(puKd MPOBEIEHUS H3MEPEHUH B Ppa3IUYHBIX O00JACTAX MpH
peIIeHNH Ppa3HOOOpa3HBIX 3aJad AHATUTHYECKOTO KOHTPOJsS BoJaOpoAa. KOHCTpYKTHBHBIE
napamMeTpbl 1 MaTepuaibl 3JIEMEHTOB Ka)XJOT0 BApUAHTA MCIOJIHEHHUS CEHCOpPa ONTUMH3UPOBAHBI
JUISL PELIeHUs] KOHKPETHBIX 3aJlad aHAJIUTUYECKOrOo KOHTpOJid Boxopoaa. bmaromaps stomy
aHaimu3atopsl  Bomopona  ABII-01  oOmapmaroT  yJaydlmIieHHBIMH —~ METPOJIOTHYECKUMHU |
IKCITyaTallMOHHBIMU ~ XapakTepucTukamu. braromapss mnpeaenbHO HHU3KOMY —IOTPEOICHHUIO
BOJIOPOJIa aMIIEPOMETPUYECKHUM CEHCOPOM, OOECHeunBaeTCs «HEpa3pyLIAomUil KOHTPOIb
AHAIM3UPYEMON JKUJIKOCTH W JIOCTHIaeTCsl BBICOKAs TOYHOCTb, HAJAEKHOCTb U JIOCTOBEPHOCTH
pe3ynbTaToB u3mepeHuii. CeHcopsl 3Toro tuna rpaayupyrotcs mo [II'C u armochepHomMy BO3IyXY,
JOJITOBEYHBI, IPOCTHI U HEAOPOTH B 3KCIUTyaTanuu. Takue ceHcopsl B komiuiekte ABII-01 moryt
MCIIOJIb30BAThCS AJIs aHAJIM3a BOJOPO/Ia B ra3ax, B MPECHBIX U COJIEHBIX BOAAX.

Koncrpykuusa ACpH,-01 saBnsercs 0a30BOH MOJENbIO aMIIEPOMETPUUYECKHX CEHCOPOB

napuuaibHOro AasieHus Bogopoaa. Buennuii Bug ACpH,-01 nokaszan Ha puc. 4. 2.

ACpH,-01 npencrasisier co00ii MEKTPOIUTHUECKYIO sTUeiKy, 00pa30BaHHYIO 3JIEKTPOIHOM
cUCTeEMOMW: - aHoxoM 13 u karogoM 6, NOTPYXEHHBIMH B pacTBOp DJJIEKTPOIUTA 5.
DneKTpoXUMHUECcKas slueliKa pacrojio’keHa B KOpIyce 2 M OTAENIeHAa OT aHaJIU3upyeMoil cpeibl
ra3onpoHmmaeMor MemOpanoil 12. DmekTpomHasi cHCTeMa 3aKperyieHa B CTEKJISTHHOM
MWIMHIPUYECKON Tuib3e 9 Tak, 4To aHoA 13 pacmoiiokeH BIOJIb €€ OCH M KOHTaKTHUPYEeT C
pacTBOPOM 3JIEKTPOJUTa 5 CO CTOPOHBI TOPLIOBOM 4YAacTH T'WJIb3bl 9, a KaTox 6 PACIONOKEH Ha
OOKOBOW MOBEPXHOCTH THIIB3HI 9. ["a3omponnmaemas memOpana 12 3akperuieHa Ha TOPIOBOW YacTh
kopryca 2. [I'epMmeTusanus 3JIEKTPOJIUTHYECKOM SYEUKHM OCYIIECTBISIETCS C  MOMOIIBIO
VIUIOTHUTENHHOTO KoJblla 3 u raiiku 1. Ha 60k0Boil moBepXHOCTH KOpITyca 2 UMEETCS TPEHAKHOE

otBepcTue 14 mus ynaneHust u30bITKa pacTBOpa HIIEKTPONIUTA 5.

HayuHo-npousBoactBeHHasa cmpma «<BUOAHATNTUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAITU3ATOP BOOOPOA ABI1-01
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Puc. 4.2. Buemnuii Bug ACpH,-01, ACpH,-03 u ACpH,-04.

Amnepomerpudecknii ceHcop ACpH,-01 cHaGxkeH cucTteMoil TEpMOKOMIIEHCAIMH, KOTOpast
BBOJIUTCSI Ha TEMIEPATYPHYIO 3aBUCUMOCTh PACTBOPUMOCTH BOJIOPOJA B BOJIC M/MIU HA CBOMCTBa
ra3onpoHuIiaeMorl mMemOpaHnsbl. J[aTyuk TemmepaTypbl 7 BHasH B TOPLIOBYIO YacTh CTEKJISTHHOU
ruib3bl 9. PacnonokeHnue natymka TeMrepatypbl 7 U aHoja 13 B HEMOCPEACTBEHHOW OJIM30CTH OT
aHAJIM3UPYEMON JKHUIKOCTH OOECIEeYMBAIOT BBICOKYI0 TOYHOCTb M HIKCHPECCHOCTh HM3MEPEHHM.
Takoe pacnosjoXeHue JaT4uKa TEMIEepPaTypbl 7 MO3BOJIIET UCKIIOYUTh OIIMOKH MPU TPagyHdpOBKE
CEHCOpa, BO3HUKAIOIIME M3-32 «OXJAXKJIEHUS» 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

tepmokoMmiieHcaru. ACpH,-01 MOXeT ycTaHaBIMBAaTHCS B IPOTOUHYIO U3MEPUTEIBHYIO KaMepy.

Koncrpykuusa ACpH,-03 otnugaercs ot 6azoBoit monenn ACpH;-01 mnoBbleHHOM

YYBCTBUTCJIIBHOCTBIO U IMPEACIIBHO HHU3KOM BEJIUUYMHOM OCTATOYHOI'O TOKA.

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

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, BHI3BAHHBIX
nepenajgamMu JaBJICHUN B aHAJU3UPYEMOU KUIKOCTH UM HAJIMYUEM B HEW TBEpAbIX yactuil. Kpome
TOTr0, ONarojapst 3alUTHOH MeMOpaHe 8 CHUXKaeTcs 3aBUCUMOCTh IMOKa3aHU OT CKOPOCTH MOTOKa
QHAIM3UPYEMON KHUAKOCTU. OTO TIO3BOJMIJIO OTKa3aTbCsl OT TEPEIMBHBIX YCTPOWCTB U
CTaOMIIN3aTOPOB PACXO/a, TPATUIIMOHHO NMPUMEHSEMBIX B aHAJOTUYHBIX MPUOOpaxX 3apyOeKHOTO U
OTEYECTBEHHOTO Mpou3BoicTBa. binaromapst atum coiictBam ACpH,-03 u ACpH;-04 B komIuiekTe
¢ a"anuzaropoMm ABII-01T Hanuu mmpokoe NTpUMEHEHUE B TEIIOAHEPTETUKE U TPOMBILIIIEHHOCTH
IIPU ONPEIETICHUN CIIEOBBIX KOJIMYECTB BOAOPO/IA B KUJIKOCTAX, HAIPUMEP, [P 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 KOpIyCe M3 HEp)KaBEIOLIeH CTallM M CHaO)KeHa KOMIIEHCATOPOM
BHemIHero paaBiieHus. bnaromapst stomy ACpH;-06 Moryt mnpuMeHSITbCS 19 ONpeaeieHus
KOHIICHTPAIlUU BOJIOPOAA B KUIKOCTSIX W Ta3axX MPH BBICOKUX JABICHHSIX, B TOM 4HUCIE B 1-oM
KOHTYpE OXJIAXICHHS SIEPHBIX PEaKTOPOB. ODIEKTPOAHAs cucTtemMa ceHcopa (cMm. puc. 3.4),
cocTtosmas U3 kKaroga 6, aHoma 13 u pacTBOpa SJEKTPOJIMTA pa3MelleHa B KOJIMAauke 2 W3
MJIACTMACChl, YCTOMYMBOM K BBICOKMM TEMIIEpaTypaM M JaBjieHUsAM. Ha TOpIioBON MOBEpXHOCTU
KOJIMayka 2 3aKperieHa cuctemMa MeMmOpaH 12, BwiaepkuBaromas nepemnanbl gasieHus. C aToi
[eNbI0 Ha OOKOBOH IMOBEPXHOCTH MEMOpPAHHOTO KOJIMAayka 2 TaKkKe PaCIOJOKEH KOMIIEHCATOP
naBicHHs. biaromapst pe3smHOBBIM KoibllaM 3, 4, 1 8§ oOecrednBaeTCsl TePMETH3ANS JISKTPOTHOM
CHUCTEMBbI CEHCOpa MpHU 3aKpyYMBAHUU HWKHETO 1 m BepxHero 15 koprmycoB ceHcopa. Ha kopmyce
15 ceHcopa 3akperuieH pa3beM JUis MonKIoueHust kabens 10, COENMHSIONIETO CEHCOp C
n3MeputenbHbiM - ycrpoiictBoM ABII-01. Cencopsr  ACpH,-06 BbImyckaroTCsi B HECKOJBKHX
WCTIOJTHEHUSX, OTJIMYAIOIIMXCSl Ta0APUTHBIMU U TIPUCOCAHHUTEIBHBIMU pazmepamu. O003HaYCHUS
1 yHU(UIIMPOBAHHBIE pa3Mephl ucnosHeHuid ceHcopoB ACpH,-06 mpu 3aka3e u B TOKyMEHTaIUH

JIpyroro u3Jenus MpuBeAeHbI B TabmauIle Ha puc. 3.4.
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4.3. OnucaHue KOHCTPYKIUM U3MEPUTEIbHBIX Kamep.

Jns pemieHUs psiaa KOHKPETHBIX 3334 aHAIMTHYECKOTO KOHTPOJST BOIOpPOAa, (UpMOi
«Anbppa BACCEHC» BbIycKaroTCss HECKOJIBKO MOIU(PUKAINN U3MEPUTEIBHBIX KaMep.

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

AmMniepoMerpuueckuii  ceHcop 1

yCTaHaBIMBaeTCs B Kopmyc 2 H

WU3MEPUTEIILHON KaMephbl u

N

OGN0
QOO0
R0
DCRXRANARR

(GUKCUpPYETCS B HEH C TOMOIIBIO KGN

raiiku 3. YyBCcTBUTEIbHAs YacTh
CEHCOpa  TIepMETU3HpYyeTCs ¢

IIOMOIIBIO YIULIOTHUTCIIBHOT O

pe3uHOBOrO Kojimauka 4 mpu

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 Beixoma mryuep 6. C

IIOMOIIILIO NKMA MO>KHO

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

MUKpooObeMax skuakoctert (50

MKJI) ¥ Ta30B.

HsmepurenpHble kKaMepbl id aHanms3a B rortoke raszoB (MKIIT) wm sxuakxocrer (MKIDK)

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

E—= Koncrpykuuss  UKIDK — ornuuaercs ot UKIID

-

HaJIU4HuECM O6paTHOFO KJialtaHa, PAaCIIOJJIOKCHHOI'O B HIDKHEHN

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

Puc. 4.5. O6patnsiii knanan B MKIDK

' -
‘ - OOpaTHbIli KJamaH YCTAHABIMBAETCS HA HIDKHUN H [l
E o —
TYyUEP, KOTOPBIM 3aKPYUYHBAETCS B UBMEPUTEIBHYIO KaMepy =

‘ (cm. puc. 4.6).

Puc. 4.6. YcraHoBKa 00paTHOTO KJIalmaHa Ha IITyLep.
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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 koibplo 4 (cMm. puc. 4.2) mnepekpbiBacT
npeHaxkHoe otBepctre 14 B kopriyce AC. [{ns kperuieHus U3MEPUTEIIbHBIX KaMep Ha IIHUTE WIH «I10
MECTY» TPEAYCMOTPEH CIELMAIBHBIM  JepXKaTellb, BXOJAIIMA B  KOMIUIEKT IIOCTaBKH.
[IpucoenuHuUTENbHBIE INTYLIEPA pacCUUTaHbl Ha mnonaBoxsauiue TpyOoku u3 [IBX ¢ BHyTpeHHHM
nuamerpoM 6 MM. Ha nuHUM BXo#a MOXKET ycTaHaBiIMBaTbes GuibTp, 3aummmatommid AC ot

TBEP/BIX YaCTHUL] IPUCYTCTBYIOIINX B aHATU3UPYEMOU JKUKOCTH WM rase.

4.4. Tlpunuun paéoThl aHAJIU3ATOPA.

Pabora ananmu3aTopa OCHOBaHa Ha TMOJSIPU3ALMH aHOAA OTHOCUTENIFHO BCIIOMOTaTEIbHOTO
AIIEKTPOAA M U3MEPEHUH TOKa JIENOJISPU3allii, BOSHUKAIOIIETO B pe3ynbrare aupdy3un Bogopoaa
U3 HUCCIIEAYeMOH XHIKOCTM M IOCIEAYIOIIEH 3JIEKTPOXMMUYECKONM pPEaKLUU €ro OKHCICHHS,
HpOTEKAaroIeH 1Mo cxeme

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

Curnanel AC u gaTyuka TemmepaTypbl YCHIMBAIOTCS B MPEIBAPUTEIBLHOM YCUJIUTENE U
ouugposeiBaroTcd. Ilocie pacueToB U BHECEHUS] aBTOMAaTUYECKON KOPPEKIMU Ha TeMIEpPaTypHYIO
3aBUCUMOCTh KO3((UIMEHTa NMPOHUIAEMOCTH T'a30IpPOHHMIIaeMO MeMOpaHbl U TEeMIEpaTypHYIO
3aBHCUMOCTh KO3((UIMEHTa pacTBOPUMOCTH BOJOpPOJAa B BOJE, PE3yJbTaT OTOOpa)kaeTcs Ha
JHCIIIee aHAJIM3aTopa B BEIOPAHHOW OIepaTopoM eauHuIe n3Meperus. OTHOBPEMEHHO pe3yJbTaT
M3MEPEHHS MOKET BBIBOJUTHCS B aHAJIOTOBOM (popme yepe3 TokoBwIi Beixoa 0 — 5, 0 —20 unu 4 —20
MA, a Ttakxe uepe3 uupposoil kanam RS-485(USB). Pe3ynbraThl HM3MepeHHH MOTYT Takxke
3alMChIBAThCS BO BHYTPEHHIOIO SHEPrOHE3aBUCUMYIO NaMAThb B PEKMMax IPOTOKOJUPOBAHUS U

AJIIEKTPOHHOTO OJIOKHOTA.

S. OO0mue cBegeHus.

5.1. OOmme cBegeHHs 00 U3MepPsieMbIX BeJINUMHAX U eINHULAX U3MEPeHHUs.

PesynbraToM aHATUTHYECKOTO KOHTPOJS BOJOpOJA B Ta3zax MPHUHIATO CUUTATh €ro
napruanbHoe nasienue (pH;) wim konnentpanuio (cHy). Ilox mapruansHbIM gaBI€HHEM BOIOpPOAA
B ra30BOIl CMECH MOHMMAIOT Ty YacTh OOILEro JaBlE€HUS, U3MEPSEMYI0 OOBIYHO B MM.pPT.CT. WU
k[la, koTOpas mpuUXOAUTCS Ha MOJIEKYJbl Bojmopoaa. [lapuuansHoe AaBieHHEe BOAOPOAA B BO3IyXe
3aBUCUT OT Oapomerpuueckoro nasieHus (B) m naBieHus BOASHBIX MapoB, T.. OT BIAKHOCTU
BOo3ayxa. Jlns W3MepeHHs KOHLEHTpalMHh BOAOPOJAa B razax OOBIYHO HCIIOJIB3YIOT BEJIUYHHY
«TIPOLICHTHOE COJEpKaHHe BOJOPOJIa, a B Ka4eCTBE €IUHUIIbI U3MEPEHHs - 00bEMHBIE TPOLECHTHI

(06. %) unu ppm.
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Pe3y.]'II>TaTOM AHAJIUTUYCCKOI'0O KOHTPOJIA BOAOPOJa B KHUAKOCTAX HNPHUHATO CUUTATH €Tr0

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 paBHoOBecus. sl M3MepeHMs KOHIEHTPALMU BOJAOPOJA B JKUAKOCTSAX OOBIYHO
UCTONb3YIOT BEIMYMHY MAacCOBOM KOHIEHTpalMK BOJOPOJA, BBIPAKEHHYIO B MI/J, MKI/I WIH
ppmw. B nanHom Buzae usmepenuid ABII-01 BHOCUT 1BOMHYIO TeMIEpaTypHYHO KOMIIEHCAIMIO,
YUUTHIBAIONIYI0 KakK JIU(QQY3HMOHHbIE CBOHCTBA Tra30NpOHHUIIAEMOM MeMOpaHbl, Tak U
TEeMIIEPaTyPHYIO 3aBUCHMOCTh KO PHIIMEHTa pACTBOPIMOCTH BOAOPO/Ia B BOJIE.

bnaronapsi peann3oBaHHBIM B aHaJIM3aTOpe aIrOpUTMaM BBIOOpPA M IiepecueTa €AMHUI]
u3MepeHuii, Bel MoxeTe OCyLIeCTBIATh MEPEX0]l U3 OJHOM eIMHHIIBI U3MEpPEHHs B Apyryio 0e3
NEePerpagyupoBKU. AHAIM3ATOP CaAMOCTOSATEIBHO OMPEAETUT HEOOXOAUMOCTh BHECEHHUS TeX WU
WHBIX TEPMOKOMIICHCAIMA, BBITOJHUT BCE HEOOXOIMMBIC TIEPECUETHI, CBSI3aHHBIC C W3MEHEHHEM
U3MEpsSIeMOIl BEJTMUMHBI, €ANHULBI U3MEPEHUS U MapaMeTpoB IpaayupoBku. [Ipu sToM HacTpolika
uHTeppECOB aBTOMAaTUYECKHM HW3MEHHUTCS B COOTBETCTBMM C BblOpaHHOM Bamu enununein

U3MEPECHMUSL.

5.2. OOmme cBefeHHs 110 TPATYHPOBKe AHAIH3ATOPA.

Curnan ACpH, sBusercs nuHelHOW GyHKIMEH MNapuUaIbHOTO MJAaBICHUS BOJOPOJA.
[TosToMy 17151 TpPagyMpOBKHM aHAIM3aTOpa HYKHO MMETh BCErO JIBE TOYKU: 3TAJOHHYIO HYJIEBYIO
TOYKYy (Hampumep atMoc(epHBI BO3AyX, YHCTBIM a30T, aproH WM Jp.) U CPedy C HU3BECTHBIM
MapiyajibHBIM JIaBIIGHUEM BOJOpOJa, HampuMep TNoBepouyHyro TrazoByro cmech (III'C) wu3
aTTeCTOBaHHOTO OamioHa wiau mnpurotaBnuBaemMyio B YK-01. IloHsATHO, 9TO OT TOYHOCTH
IPaJlydpOBKM aHAIM3aTOPa 3aBUCUT TOYHOCTh M3MepeHui. Tak, Hampumep, IpH HU3MEPEHUSX B
o0nacTH HU3KMX 3HaYeHUH pH, TOYHOCTH aHanu3a B OOJbIIEH CTENEHM 3aBUCHUT OT TOYHOCTHU
TPaIyHpOBKH HYJEBOM TOYKH, W HA0OOPOT, TOYHOCTh W3MEpPEHWH B oOmactu Oonbpmmx pH, B
OOJIBIIIEH CTENEHU 3aBUCUT OT TOYHOCTH TpaayupoBKHu aHanu3aTopa mo I1I'C.

Jpyroe BaxkHOEe OOCTOATEIHCTBO, CYIIECTBEHHO YMPOIIAOIIEe MPOLEAYPY TPaayUpPOBKH U
MIOBEPKHU aHAJIM3aTOPOB 3aKJIIOYAETCS B TOM, YTO Pa3HMIA NOKA3aHUM NPU U3MEPEHUSX B rase U
AKHUJKOCTU HAaxoJslIeicss ¢ HUM B PaBHOBECHM COCTABIISIET NOCTOSHHYIO U Majyl0 BEIMYHUHY,
KOTOpasi alrOpuTMUYECKH Koppektupyercs. [1o3ToMy rpaaynpoBKy M IOBEpPKY AHAIW3aTOPOB,
NpeAHa3HauYeHHbIX U1 u3MepeHuid pHy B )kuaKoCTIX MOkHO npoBoauTs 1o [1I'C.

B ananuszaTtope peanu3oBaHbl CIEAYOMNE BUABI TPAAyHPOBOK:

® TI'paJyHpOBKa 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 WM 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 C IMOMOIIBI0 BcTpoeHHOoro B AC marymka
TemnepaTrypbl. bmarogaps KoMIEHcallud TEeMIIEpaTypHOM 3aBUCHUMOCTH €€ IPOHUIAEMOCTHU
IpagyupoBKa U HW3MEPEHUE BEIMYMHBI MapLUaIbHOTO JIABJICHUS WIM NMPOLEHTHOTO COJECpXKaHUs
BOJIOPO/Ia MOTYT MPOBOAUTHCS Tipu Temmeparypax ot 0 mgo 50 °C. Ilpu u3MepeHun BOJOpOIa B
KUAKOCTAX B €JUHHUIIAX MAacCOBOM KOHLEHTPALlMM KOMIIEHCHPYETCS TaKXe TeMIepaTypHas
3aBUCUMOCTh KO3((UIEHTa pPacTBOPUMOCTH BOAOpoAa B Boje. IloaToMy m3MepeHuss mMaccoBon
KOHIIEHTPAIIMKM BOJOPOJa B BOJE TAKXKE MOTYT MPOBOAUTHLCA Hpu Temmeparypax or 0 mo 50 °C.
Anroputmbl  ABII-01 mo3BosiAT TPOBOIUTH TpagyHpOBKY B JIIOOOH BBIOpaHHOW eTUHMIIE
U3MEpPEHMs, a 3aTeM MEpeXOAuTh B JIOOYI0 JPYryl0 €IUHHUIYy H3MepeHuss 0e3 MOBTOPHOMU
IpagyupoOBKU. AHAIM3aTOP CAMOCTOSITEIbHO ONPEAETUT HEOOXOIUMOCTh BHECEHHS TE€X WIIM MHBIX
TEPMOKOMITEHCALIUH, BBIOJHUT BCE HEOOXOAMMBIE MEPECUEThl, CBA3aHHbIE C M3MEHEHHEM Kak
U3MEpSAEMON BETMUMHBI, TaK U €AUHUIIBI U3MEPEHHUS.

CrnenmnanbHas rpagynpoBka. [Ipu npoBeeHny crienuaibHON I'padyHpOBKH aHAIM3aToOpa B

KauecTBE CTaHJApTHOro oOpa3la ¢ W3BECTHBIM COJCP)KAHUEM BOJOPOJA  HCIIOJIb3YeTCs

BOAOpOAOCOACpKallass ra3oBasd CMEChb, IIOJIyHacMas C IIOMOUIbIO YCTAaHOBKHU l"paIIYI/IpOBOLIHOI\/'I

VK-0I.

5.3. OOmme cBegeHMs 110 BBEJACHUIO KOPPEKIUH B Ipolecce M3MepeHHii.

5.3.1. Koppekuusi Ha u3MeHeHHe 0apOMETPHUYECKOr0 JaBJIeHHUS.

Nzmepsiemble Bennunnbl «IIporieHTHOE copeprkanue Booposa B razax» (00. %) u ppmv He
3aBUCAT OT OapoMeTpuuecKoro napiaeHus. [loaToMy npu n3MepeHun JaHHBIX BEJIMYUH C MIOMOIIBIO
CEHCOpa NapUUAJbHOTO  JaBJIEHUS HEOOXOOUMO  CIEAMTh 33  W3MEHEHMAMH  OOIIero
6apomerpudeckoro nasneHus (B) c¢ menpio uckimrodeHus ero BiausHuA. Ecin Gapomerpuueckoe
naByieHue oTaudaercs 0onee yem 10 MM.pT.CT. OT 1aBJICHHUS, HIMEBILIETO MECTO BO BpEMs IOCIIEIHEN
rpagyupOBKH, TO HEOOXOAUMO BBECTH HOBOE 3HaueHue. /[yt 3Toro B pe’kuMe YCTaHOBKHU YCJIOBHM
U3MepeHus: HeoOXOAMMO BBECTH TEKylllee 3HadeHHe OapomeTpuueckoro aasieHus. IIpu sTom He

TpeOyeTcsi MPOBOAUTH T'PayHPOBKY CHOBa. Te ke NeHCTBUS NpPeANPUHUMAIOT ISl U3MEpEeHHUs
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COACPpKaHNA BOAOPOJda IIPU IOBBIMICHHBIX HABJICHUAX, HAIIPUMCEP, B 6ap0KaMepax H Ccocylaax,

paboTaronux npu U30BITOYHOM JABICHUU.

IIpu mpoBeneHUMH H3MEPEHUN MapUUaJbHOTO JAaBJICHHS BOAOPOJAa WM MacCOBOM
KOHIEHTPALlMU BOAOPOAA B JKUIKOCTSIX, BBOAUTH KOPPEKIUIO HA M3MEHEHUE 0apOMETPHUYECKOro
JABJICHUS B IPOMEXKYTKaX MEXIy TpaAyupOBKaMH He ClIe[lyeT, TaK KaK MmapluuaabHOe JaBJeHHE, Ha
KOTOpOE pearupyer CEHCOp, OT 00IIero 0apOMETPUIECKOTO IaBIICHUS HE 3aBUCHT.

5.3.2. Koppekuusi Ha COJIEHOCTb.

W3BecTHO, YTO € YBEJIIMYEHHEM COJIEHOCTH MaccoBasi KOHLIEHTpAIMsl BOJOPOJa B BOJHBIX
pacTBopax yMmeHblmaercst BeaeacTBue dddexra Ceuenona. [ToaTomy mpu mpoBeneHUN H3MEpPEHUN
MaccoBOW KOHIICHTpAIMM BOAOpOJa (€OUHHIIBI M3MEPEHHUW MI/J, MKI/JI, ppmw) B BOJax C
coJepkaHueM cojeil Gosee 1 1/1 HEOOXOIMMO BBOJHMTH KOPPEKLHUIO Ha cojieHocTh. Cremyer
MIOMHHTb, YTO Pa3IMYHBIE COJHU IO-PAa3HOMY «BbICAIMBAIOT» BOJAOPOA. OOBIYHO KOPPEKIMIO Ha
COJIEHOCTb BBOJSAT IO MOKa3aHUSAM KOHAyKToMeTpa B nepecyere Ha NaCl.

5.3.3. Koppexuusi cucrematudeckoii mnorpemnoctu wusMmepenmii: Kodpdunuenr

«XKuakoctb-I'a3».

IIpu ananuze xuaxocreid ans ACpH, XapakTepHbl CHCTEMaTHYECKHE MOTPEIIHOCTH
m3meperuil. [Ipupoma momoOHBIX omMOOK cBsizaHa ¢ He uueanbHOCThI0O ACpH,. OTn ommOku
MpOsABIsIOTCA B pasHuile nokazanuii ACpH, B rasoBoii (aze u KHIKOCTH, HAXOASIIEHCS C HEH B
COCTOSIHUM JIMHAMHMYECKOTO paBHOBecHs. B nureparype sTa ommOKka NOTy4YHiaa Ha3BaHUE
KOX(QPHUIHEHT «KUIKOCTB-Ta3». st Hanbonee coBepmeHHbIX KOHCTpYKImid ACpH, xoaddurment
«kuakocThb-razy coctasiusier oT 0.1 mo 2 % (t.e. moka3zanus ACpH,; B XKHIKOCTH MEHBIIE
nokazanuii ACpH; B ra3oBoii daze Ha 0.1 - 2%). JIns ACpH,-06 ko3 punimeHT «KuaKocTs-raz» He
npesbimaer 0.5 %. dns ACpH»-03 u ACpH,-04 BenmumHa ko3((UIIMEHTA CGKUAKOCTH-Ta3» HE
npeBbimaeT coorBerctBeHHO 0.5 u 0.8 % mpu pacxone aHATM3HPYEeMOU KUIKOCTH Oojee uem 0.5
n/gac. B anamuzatope ABII-01 peanu3oBaH aJirOpuT™M BHECEHUS KOMIICHCAIIUM CHUCTEMATHYECKOM
MOTPEIIHOCTH «OKUJIKOCTH-Ta3».

5.3.4. Biiusinne CKOPOCTH MOTOKA AHAJU3UPYEMOM JKUAKOCTH.

[Ipu ManbIx pacxojax aHAIU3UPYEMOW KUJIKOCTH Yepe3 U3MEPUTEIbHYI0 KaMepy CHTHall
ACpH; 3aBuUCHUT OT CKOpPOCTM MOTOKa. /[l MUHHMMU3AIMK BJIUSHHUS CKOPOCTH IOTOKA Ha
M3MEpUTENbHbIN curHan napamerpsl ACpH, onTUMU3HMPOBAaHBI U BBIOPAHBI UCXOMAS U3 YCIOBUA
o0ecreyeHnss «Hepa3pylIAoWEero KOHTPOJs»  aHanmusupyemor 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
MHUKpPOTPaMMOBOW 00JIACTH KOHIIEHTpAIMii HEOOXOJUMO MPUMEHATh aHOJbl OOJBILEro AMaMeTpa.

[Toatomy B ACpH,-03 u ACpH,-04 ucnons3yrorcss aHOIBI AMaMETPOM 10 1 MM. DTH CEHCOpHI

HayuHo-npousBoactBeHHasa ¢mpma «<BUOAHATIUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAINMU3ATOP BOOOPO[MA ABIM-01



25
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 or ckopocTH MOTOKa HE3HAYUTEIbHA.
ITosTOMy mpm CKOpOCTAX NPOTOKAa aHAIM3MpyeMoil skuakoctu Oosee 0.5 n/gac He Tpelyercs
IPUMEHSATh CIIEHUAIBHBIX NEPEIUBHBIX YCTPOUCTB U cTaOMIN3aTopoB pacxoza. LlenecoobpazHocTs
IPUMEHEHHUs 3TUX YCTPONCTB OIpaBJlaHa TOJIBKO MpU pacxonax meHee 0.5 n/gac. s Tex ciydaes,
KOTJ]a CKOPOCTb ITOTOKA aHAJTU3UPYEMOH JKUAKOCTH CTAOMIN3UPOBaHa U HAXOIUTCS B TMAa30HE OT
0.1 7o 1 n/uac cucTeMaTHUECKyIO MOTPEIIHOCTh MOXHO aBTOMAaTHYECKH KOMIIEHCHPOBATH ITyTEM
3amaHus Kod¢pdunnenta «OKuakocte-ra3y, NpeABapUTEIbHO U3MEPEHHOIO HPU JaHHOM Pacxofe

(cwm. TIpunoxenwne 1).

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

6.1. Dxcrmyaramus aHajgu3zatopa 03 O3HAKOMIJICHHS C HACTOSIIMM PYKOBOACTBOM HE
PEKOMEHIyEeTCSI.

6.2. Texnuuyeckoe o0OCITyXMBaHHE aHAIM3aTOpAa W PEMOHTHBIE PAOOTHI  JIOJKHBI
IPOBOAUTHCA MPU OTKIOYEHHOM MUTAHUU.

6.3. Ilepen BKIIIOUEHUEM aHAJIU3ATOPA B CETh CIIEAYET MPOBEPUTH MPABHIBHOCTh YCTAaHOBKHU
MPEIOXPAHUTENS, COXPAHHOCTD U3OJISIIIUK CETEBOTO IIHYPa U BUJIKU MOJKIIOYCHHS K CETH.

6.4. Ilpu skcrulyaTaliuy aHaau3aTOpa 3anperacTcs:

- TPOU3BOAMTH COEIMHEHUE U pa3beAUHEHNUE KaOesel Mpu BKIIOYEHHOM B CETh aHAIN3aTOPE;
- 3aMbIKaThb KOHTAaKThl TOKOBOTO BBIXOJa M LUGPOBBIX KAaHAJIOB MpPH BKIOYEHHOM B CETh
aHaAJINU3aToPE;
- paboTaTh MpU HEUCIPABHOM aHAJIN3ATOPE;
[Ipn oOHapyXeHMH HEUCHPABHOCTH HEOOXOAMMO BBIKIIOYMTH aHAJIU3aTOp M BBI3BATh
crienpanucTa (aapec U KOHTakTHbBIE TenedoHsl Ha 1 cTp. PD).

6.5. He nonyckaercs:

- NPHUMEHSATH IIHYP U COCTMHUTEIIbHBIC KaOenu ¢ MOBPEXACHHON U30IS1HEH;
- NPUMEHATh HECTAHJAPTHBIE NPEAOXPAHUTEIH.

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

HCOGXOI{I/IMO MMPOBEPUTH HATIMYNC TCPMECTHU3UPYIOMICTO KOJIbLA 4 wnmm YIUIOTHUTECJIBHOI'O KOJIITa4YKa

4 (cm. puc. 4.2 u4.4).

HayuHo-npousBoactBeHHasa cmpma «<BUOAHATNTUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAITU3ATOP BOOOPOA ABI1-01



26
6.7. Ilpu pabote u MexperiaMeHTHOM obciayxuBaHuu AC He J0IMyCKaeTcs MPUKIIAAbIBATh

MexaHuueckue ycuius k kabemo. Ilpu pabore wnm mmurensHoM xpaneHuun AC ¢ pacTBopoM
anekTposnta (6onee 1 roma) MOTYT BOSHHKHYTH TPYIHOCTH C pa3bopkoit AC m3-3a BBICHIXaHHS H
KPUCTAJUTM3allUA COJIEH pacTBopa 3iekTponuTta B kopnyce AC. B srtom ciydae HeoOXOoaumo
OTKPYTHUTH Taiiky 1 (cM. puc. 4.2) U ¢ MOMOIIBIO MIMPHUIA 3aTUTh | M JUCTUIUTMPOBAHHON BOJBI B
BEPXHIOIO YacCTh Kopmyca 2. 3aTeM yaanuTe Ta30MpOHUIIAeMYyI0 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 DJIEKTPOJHON CHUCTEMBl HE JOIYCKAeTCsl MPUKAcaThCs

PYKaMH K IIOBCPXHOCTHU JICKTPOIOB.

7. MOAT'OTOBKA K PABOTE

7.1. O6mue TpeGoBaHNs K YCTAHOBKE AaHAJM3aTOPOB BOJ0POJA.

Amnanuzaropsl ABII-01 MoryT ycraHaBiMBaThCs B J1aOOPAaTOPHBIX WM HMPOMBIIIJICHHBIX
yCIOBUAX “TIO MECTy’ WIM Ha LuTe. B 3aBUCMMOCTH OT BapHaHTa HUCIOJHEHMs aHaIu3aTopa
aMIEPOMETPUUYECKUN CEHCOpP MOXET YCTaHAaBIMBAThCS B M3MEPUTENbHYIO Kamepy, COCY.
paboTaroluii Mo JaBieHUEM, OMOPEaKTOp, METAHTEHK WJIM HENOCPEACTBEHHO B aHAIU3UPYEMYIO
cpeny. B ucnonnenusax ananuzatopo ABII-01, npenycmaTpuBaromux NOCTaBKY U3MEPUTEILHON
KaMepbl, pacCTOSTHHE Ha KOTOPOE OHA MOJKET OBbITh yAaJieHa OT aHaJIM3aTopa ONpeaesieTcs JNIMHON
ka0benst AC. U3meputenbHas Kamepa JOJDKHA OBbITh 3aKpeIuleHa 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
pacxoja (Ipoccelib) U XOJOAMIBHHUK. Perynstop pacxoma AOMKeH 0OeCIeYrBaTh PEryJIMPOBAHUE
pacxojia aHaJTU3HPYyEMOM MpoOBl uepe3 m3mepurtenbHyto kamepy AC B mmamazone ot 0.1 mo 50
n/gac. X0NoAWIbHUK JTOJKEH 00eceuynBaTh OXJIaK/ICHUE aHAIM3UPYEeMON MPOObI 10 TeMIIEpaTyphbl
0 — 50°C. C 1enbio yMEHbIIICHUSI BPEMEHH TPAHCIIOPTHOTO 3aras3jibiBanust U 3)PEeKToB “mojcoca
BO3JyXa”  PEKOMEHIYETCS aHaJlM3aTop YCTAHABIMBAaTh B HEMOCPEICTBEHHOM OnM30CTH OT
npo6ooTOopHOM Touku. [[ns momBoja aHaiM3uUpyeMod NTpoObl K u3MepuTelbHOW kKamepe AC
JIOTYCKAeTCsl MCIIOJIb30BaHUE TPYyOKH W3 HeprKaBeroled cranu win rudkoit TpyOku u3 [IBX ¢
BHYTPEHHUM JHAMETPOM HE MeHee 4 MM U TOJIIMHON CTeHKH He MeHee | mm. [Ipu mpoBenenun
HENpPEPBIBHBIX U3MEPEHUI BOAOPOJa B MUKPO IPaMMOBOM 00J1aCTH KOHLEHTPALUN UCIIOJIb30BAHNE
TpyOOK W3 CHIIMKOHOBOH pe3uHBl He Aomyckaercs. CIMB aHanM3UpyeMOW MpoObl AOIKEH OBbITh
cBOOOHBIM. {111 3TOrO AOMycKaeTcst ucnonab3oBaHue Tpyoku nu3 [IBX ¢ BHyTpeHHUM nuameTpoM

HE MeHee 4 MM.
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7.2. YcTaHOBKa H3MEPHUTEJIBbHOI0 ycTpoiicTBa anaau3zaTtopa ABII-01

Amnamuzatop ABII-01 BeimonHen B repmernyHoM Ookce. Ha 3anHeil creHke aHanmm3aropa
YCTaHABIIMBAIOTCS YETHIPE MOHTaXKHbIE METIM 4. YCTaHOBOUHBIE pa3Mepbl ISl KpEIUICHUS
aHajgu3atopa mnpuBeAeHb Ha pwuc.7.1. KpemeHnue Ookca MNPOW3BOIAT dYepe3 OTBEPCTUS B
MOHT@)XHBIX METJISIX C MOMOIIBIO BUHTOB M4 unu 1100enbHbIX coenuHeHui. Ha paccTosHum He
6onee 1.5 M oT aHanM3aTOpa KpenAar cereByto po3eTrky 220 B unu 36B.

7.3. YcTaHOBKA M3MEPUTEIbHON KaMepbl.

W3meputenbHas kamepa ycTaHaBiauBaeTcs B mocTtaBisiemoM BMmecte ¢ MK nepxkarene,
KpEIJICHHE KOTOPOI0 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 AUaMeTpoM 2 MM corjlacHo puc.7.2. Ilpu cBepiieHMH OTBEpPCTHUH
JUaMETPOM 2 MM BBl MOXKETE MpPEIyCMOTPETh BO3MOXHOCTh ycTaHOBKM MK B BepTuKagbHOM
IIOJIO’KEHUU WX IOJ OCTPBIM YTJIOM K FOPU30HTY. 3aKpENUTE AeprKaTeib ¢ MOMOINBI0 BUHTA M4,
IpeBapUTEeIbHO COBMECTHB IITH(THI B iepaKaTese ¢ OTBEpCTUAMH d=2 MM.

VYcranosure AC B UK u 3akpyTuTe HaKuIHYIO raiiky no ynopa. Ilpu 3akpyunBanuu raiiku
PE3MHOBOE KOJBIIO HAa MeMOpaHHOM Koimauke JoibkHo repmerusupoBate AC B HK. 3arem
ycranoBute MK B nmepxartens. AHAIM3UPyeMyl0 MpoOy TOABOMAT C TOMOIIBIO TPYOKH H3
HepykaBerolel cranu win Tpyoku u3 [IBX (moauBUHUIXIIOPUA).

7.4. llonkJIl04eHUe aHATIU3ATOPA.

Kabenn TokoBOro BBIXOAA, peJle «CYXUX KOHTAaKTOB», IudpoBoro uHTepderica
MOJCOEAUHACTCS K pazbeMaM Ha KOpIyce aHajau3aTopa B cooTBeTcTBUUM ¢ Puc.7.3. [ua
CTaHJapTHBIX TOKOBBIX BbIXOMO0B 0/4 - 20 MA wmu 0 - 5 MA cymMma CONpPOTHBICHUN
PETUCTPUPYIOIIETO MPUOOpPa U OMHUYECKOTO COMPOTHUBIICHUS Kalens He MoibkHa mpesbimarh 700
Owm un 2,5 kxOM COOTBETCTBEHHO.

[Ipu BBITTyCKE C TPOM3BOJCTBA aHAIM3AaTOp HACTpoeH Ha padory oT cetu 220B 50Imm.
[lepexntoueHne pexuma MUTAaHUS OCYLIECTBIISIETCS YCTAaHOBKOHM INPENOXPAHUTENS B IOJIOKEHHE,
COOTBETCTBYIOIEE MUTAHUIO aHanmu3aropa (puc.7.4.). ns gocTyna B HIDKHUM OTCEK HEOOXOIUMO
OTKPYTHUTb BUHTHI U, IIOTSIHYB Ha ce0s MEpeAHIO0 MaHeb, OTKUHYTh €€ Ha netisax. Eciu nuranue
aHajgu3atopa OynmeT ocymiecTBiIsAThCss oT cetu 36B 50 I, HeoOXoauMo YCTaHOBHTH
IIPEIOXPaHUTEIb B COOTBETCTBUM C MAPKUPOBKOW BHYTPHU KOpITycCa.

Buumanue! HomuHaabHble TOKM mnpenoxpanutesein aas 220B u 36 B pasnbie un

yKa3aHbl Ha Ta0JIMYKe BHYTPH Kopmyca.

HayuHo-npousBoactBeHHasa cmpma «<BUOAHATNTUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAITU3ATOP BOOOPOA ABI1-01



28

268 94

240 90

160
130

ABM-01

Puc. 7.1. YcTaHoBKa H3MEpUTEIHLHOTO OJIOKA.

OTsepcTua Ann
YCTAHOBKW KPOHLLTEWHa

20

M4\@
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Puc. 7.2. YcraHoBKa U3MEPUTEIBLHON KaMEpHI.
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Puc. 7.3. I[logkmouenne uaTepdercos.

Konrakr | Haznauenue
1 A
2 —
3 B
4 -

1. BBo ceHcOpa MiTi BHEITHETO U3MEPHUTEIHLHOTO OJI0Ka.
1.1. KaGenbHbIi BBOJ C BHYTPEHHUM MOJIKIIFOUECHUEM.
1.2. udporoii naTepdeiic ¢ BHSITHAM ITOAKITIOYCHUACM.

2. lNogxmrouenue uugposoro naTepdeiica RS-485 nu USB.

3. IlonkiroueHne KOHTAKTOB pPEJIE.

Kontakt | Haznauenne LBeT xabens
1 A /USB-D+ OpaskeBblii
3 B/ USB-D- beno-opamxkeBbIi
4 GND
6 +5B
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. KabGenpHbBIl BBOI IUTAHUS.
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Puc. 7.4. Hwxuuii oTCek aHamu3aropa.

1 — IIpenoxpaHuTenp B MOJOKEHUH, COOTBETCTBYIOIIEM pexxuMy nutanus 220 B,
2 — OTcek 3eMeHTa MUTaHUs YaCOBOM MUKPOCXEMBI,

3 — OTcek dJIeMEHTA TUTAHUS noJjrsipu3anu CECHCOpa.

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

[pumedanue. J{ns monspu3au 3JICKTPOIAOB aMIIEPOMETPHYECKOTO CEHCOpa OH JOJDKCH OBITh
MOJKIIIOYEH K HW3MEPUTEIbHOMY YCTPOMCTBY aHanu3zaropa B TeueHue 9-12 wacos. Ilpu
BhIKITIOYeHHH aHanu3atopa AC monspusyeTcst OoT OaTrapeiiku, yCTaHOBIEHHOM B HIKHEM OTCEKe

aHanmu3aTopa. batapeiiky Heo6xoanmMo 3aMeHsATh | pa3 B 2 roja.
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8. HACTPOUMKA U YIIPABJIEHUE PEXKUMAMM PABOTHI AHAJIU3ATOPA

8.1. BkiIloueHne aHAIM3aTOPAa U MHTepeiic NporpaMMblL.

Brmrounte ananuzarop. Ha rpadudeckom gucruiee otoOpasurcs Jorotun Gupmel «Anbdha
BACCEHC». 3arem aHanu3aTop NEpeiieT B peXUM H3MEPEHUS M Ha JAWCIUIEE MOSABATCA
pe3ysbTaThl M3MEPEHMsT KOHLEHTpAlUH BOAOPOAa B BHIOpaHHOW eIWHULIE H3MEpEHUs,
TEMIIEpATyphl, a TAKXKe BpeMs U Aata (CM. puc. cM. puc. 8.1).

—— VHauKanys npeBhIIeHUs JHarna30Ha IKaibl CaMOIIHCIIA
Wuavkanus BKIOUEHMs! (BBIKIFOUEHHST) 3ByKOBOM CUTHAJIN3aLuU
WuankaTop NpoTOKOJIMPOBAHUS PE3YIbTaTOB U3MEPEHHI B NaMATh
WHaukaTop mpeBbILIeHHs TOPOrOBBIX YPOBHEH CUTHATN3AIIUH
WNHaukaTop BKIIOYEHHUS SJIEKTPOHHOTO OJIOKHOTA

Nunukatop omuoOku

\4 v v ¢

A 2E(EE) 23.37T

2090 ..

14:78 Z9.08.17. K

<= Crpokxa UKOHOK ¥ NTOKa3aHUs TeMIIepaTyphbl

<= [Iloka3aHuss aHaigM3aTopa B BBIOpPaHHOU

CANHUIEC U3MCPCHUA

<= Bpems, 1ata U3MEpeHHUs U cpeia POBEACHUs

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

Puc. 8.1. Okno pe3ynromamog uzmepenus

CnpaBa ot nuciuies aHanuzaTopa (cMm. puc. 4.1) pacmojiokeHa KiIaBuUaTypa, COCTOSINAs U3
mectr kKHOmok. C MOMOIIBI0 3THX KHOMOK BbI ympaBnsiere pabotoif ananuzaropa. [ucruedr u
KJIaBUATypa UMEIOT MOJCBETKY, YTO CO3/aeT yZA00cTBa B paboTe ¢ aHAIM3aTOPOM B 3aTE€MHEHHBIX

nomeneHusx. KHONKY Ki1aBuaTyphl BBIOIHSIOT CAEAYOIUE QyHKINN:

<

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

BbIOOpA OMIIHIA MEHIO;

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

JUCIUIee NEHCTBUM M BO3BpaTa K MPEIbIIyIIMM ONIMsAM MeHro. Haxartue u yaepkaHue STOM
KHOIKM B HAXaTOM COCTOSIHUM B TEYEHHE 5 CEeK. OTKJIIoYaeT 3BYK cuUrHaiamzauuu. [loBTopHOe

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 ananusatop TpeOyeT BBEIEHHUS YHCIOBBIX 3HAYCHHU, TO
KHomkamu co crpenkamu  «BIIPABO», «BJIEBO» BbiOupaetcs
3HaKOMECTO JJIs BBOAA KOHKpeTHOH Im¢ppsl. C TOMOLIBIO ATHX
KHOTIOK TaK)X€ OCYIIECTBISICTCS (PYHKIUA MPOIHUCTHLIBAHHUS TaHHBIX,
3aMMCAHHBIX B JHEPTOHE3aBUCUMYIO ITaMSITh.

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

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

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

Bo Bpemst paboTHI aHATH3aTOPa HA JUCIIIIEE MOTYT MOSIBIISITHCS] COOOIICHUS:

K/THTE - 510 coo0IieHne MosIBISETCS BO BPeMs CTa0MIIM3alliy TTOKa3aHUM.
CEHCOP HE IOJAK/ITIOYEH - >10 cooOlieHre MOSIBISIETCS, KOTJIa CEHCOp HE MOJKIIOYEH K
aHaIM3aTOPY WK TIOBPEXKICH €ro Kalelb.

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

8.2. I''maBHOe MeHIO.

OxHo usmepennii = I's1aBHOe MeHIO

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

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

JTUArHOCTMYECKUE TECThl OTHENbHBIX OJIOKOB H3MEPUTENBHOTO YCTPOICTBA W AIIEKTPOIHOM

CHUCTCMBI.

HayuHo-npousBoacTBeHHasa dmpma «BUOAHANTUTUYECKUE CUCTEMEI U CEHCOPbI»
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Oxkno u3mepennii = TIJ1aBHoe MeHI0 = J[MarHocTHKA

B rmaBHOM MeHIO BHIOEpUTE 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 - Bxog B MeHIO «YCTAHOBKW» mno3sosur Bam BweIOpaTh €IMHMIIBI
W3MEPEHUS, BBECTH 0apOMETPUUYECKOE JABJICHHE, COJIEHOCTh, KOPPEKIIUIO OMIMOKH KUIKOCTh-Ta3,
HACTPOUTh MHTEp(EHCHBIE YCTPOWCTBA, YCTAHOBUTH Yachl, U BEPHYTh B CIy4yae HEOOXOIUMOCTH
3aBOJICKUE HACTPOUKHU.

OxHo usmepennii = ['1aBHOe MEHI0 = YCTaHOBKH

TEVYLTAHOEEMT® B INaBHOM MEHIO  BBIOEpHTE  OIIMIO

W J'IDEI'II?I HBH_HH]?![ «YcranoBkm» u Haxkmure «BBOJ». Ha
EDT{HIIIT HMaMepeHIA JUCIIE  aHANM3aToOpa  TOSBUTCA  OKHO
HuTepdercor #yCTAHOBKI**,

HacoE

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

I'panynpoBkm - Bxox B MeHwo «['paaynpoBkm» mMO3BOJUT Bam mpoBecTH rpaaynpOBKY
HYJICBOW TOYKH aHAIH3aTOPa, BEIMOTHUTH IpanyupoBky 1o [1I'C u crieruansHyo TpaayupoBKy MpH
nomon YK-01.

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

B rnmaBHOM MeHIO BBIOEpPHUTE  OMIIMIO

**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'PA/IYUPOBKH)

IIporoxosmpoBanne Bxoa B MeHio «[IPOTOKOJI» no3Bonut 3anaTe MHTEpBAl BPEMEHU
IVl 3alACU PE3yJIbTaTOB U3MEPEHUHN B SHEPrOHE3aBUCHMYIO MAMATh, OCYLIECTBUTh BKIIOUEHHE U
BBIKJIFOUCHHE PEXKUMa MIPOTOKOJUPOBAHUS, BHIBECTH JIaHHBIE NTPOTOKOJIA HA JUCIUIEH aHaIU3aTopa

" KOMIIBIOTEP, a4 TAKIKEC YAAJIUTh JaHHBIC U3 BHGPFOHGBaBHCHMOﬁ maMATH.

HayuHo-npousBoacTtBeHHasa dupma «kBUOAHATNTUTUYECKUE CUCTEMbI U CEHCOPbI»
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OxHo n3mepennii = I's1aBHoe meHlo = IlpoToxoupoBanue

B rnmaBHOM MeHIO BBI'6epI/ITe OIIIHNIO

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

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

Puc. 8.2-5. Oxno «IIPOTOKOJI»

JIeKTPOHHBIN OJOKHOT - BXO/]] B OMIIHIO «DJIEKTPOHHBIN BJIOKHOT» mo3sonur Bam
OCYILECTBIISATh BKJIIOYEHHUE W BBIKIIOYEHHE PEKUMa 3alKCH JIaHHBIX B AJIEKTPOHHBINA OJIOKHOT,
BBIBOJIMTH PE3YyJIbTAThl U3MEPEHMM Ha JIUCIUIEH aHaiu3aropa M KOMIBIOTEp, a TaKXKe YIAIUTh
JaHHBIE W3 DHEPrOHE3aBUCHUMOW TMaMATH. 3amuch JaHHBIX B  JJIEKTPOHHBIM  OJIOKHOT
ocyuiectBisiercs B okHe « U3BMEPEHUE) naxatuem Ha kHonky « BHI3».

OxHo u3mepenuit = ['1aBHOe MeHI0O = BJIOKHOT

SNEETPOHHNHM

B rnaBHOM MeEHIO BBIOEpUTE  OMIIHIO

«IIporokonupoBanue» u Haxkmure «BBOJI». Ha EIIOEHOT

JMCIIee aHanu3aTopa 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 ONuUU JUarHOCTUYECKUX TECTOB.

JunarHoctnka = JlMarHocTuka 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  CEHCOopa,
Tocr= 01070 =A TEMIIEpaTypbl, UYyBCTBUTEIBHOCTH U

S3HAYCHUSA OCTATOYHOI'O TOKa CCHCOpaA.

JAunarHocTuka = Jluar"ocruka 3KpaHa

HayuHo-npousBoacTBeHHasa dmpma «BUOAHANTUTUYECKUE CUCTEMEI U CEHCOPbI»
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B IpoHECCC BBIIIOJIHCHHA 3TOT'0 TCCTA OKHO AUCINICH 3allOJIHACTCA IO CIIUpaIk OO0 IMOJIHOT'O

3aIlOJIHCHUA JUCIIICA.

Cexcopa
P ricrimea
Ilattarr:

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

JAunarHoctuka = JImarHocTuka maMsTH

[T010KUTENLHOE TECTUPOBAHHE IEMEHTOB ” ) __ .
U MIET NMATHOCTHEL
IHaMsATHU KaACTCA ITUCHb . HE-LI‘IIITI'I
B QE!
g L | QE!
EEFPEROIM E!
Puc. 83-3. Oxmo «duaznocmuka EEFROM1 OE!

8.4. Menro «YCTAHOBKM»

B mento **YCTAHOBKW** (puc. 8.2-3) Bol MoxeTe BEIOpaTh OJHY U3 TPEX OMIMMA.
YcranoBkn = YcJ0BHA U3MeEPEHUI

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

«CoseHOCTb» BBIBOAATCA HA HKPAaH TOJIBKO MPH BHIOOPE €UHUI] 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/IyT IPOBOIUTHCS H3MEPCHHL.
CoOeHoCThR

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

YcranoBkn = YcJIOBUS H3MepeHHI = bapomerpuyeckoe 1aBJjieHHE

HayuHo-npousBoacTtBeHHasa dupma «kBUOAHATNTUTUYECKUE CUCTEMbI U CEHCOPbI»
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[Tpu BBIOOpe omun «bapomerpuyeckoe

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

bapomempuueckozo 0asjieHusn)

YcranoBku = Ycia0BuUS M3MEpPEHUH

EBeenmre owrbesy
HHMIKOCTE—Tas

2.5%

YcranoBku = Yca0BUS M3MEPEHUH
[Tpu BeIGOpe ommmu «ConeHoCcTh» (puc.
8.4-4) MOXHO COJIEHOCTH

BBCCTH 3HAUYCHHC

aHaJIM3UpyeMoi kuaKkocTu B nepecyete Ha NaCl.
«YCTAHOBKA

Puc. 8.4-4. Okxno

COJIEHOCTH)

YcranoBkn = EauHun mdmepeHust

VOTAHOEMTE SHAaYeHME
BapoMeTpH Y ecKOTD
OSEJISHMA M HAXKMMHTS

'BEOT

7 50.0 mpra

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

ra3, XapakTepHYIO JUIsl BRIOpaHHOM KHUIKOCTH.

Puc. 8.4-3. Oxkno «Ycmarnoexa owmuoku

HCUOKOCHb-2a3)

= CoJeHOCTD

VCTAHOEBERA CONEHOCTH

000.0 7

[Ipu BeIOOpE omuuu «EXWHUI] M3MepeHHUs» CHadaja BbIOMPAIOT H3MEPSIEMYIO BEIMYHUHY

EINEEPHTE MZHEPAEMYH
EEIIMYHHY

Maccoraa ROHIIEHTD.
[TpoIeHTHOS COTSPM.
[TaprHMankHOS TAEI.

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

8.4-6...8.4-8).

Puc. 8.4-5. «BBIBEPUTE
HIMEPAEMYIO BEJIMYUHY»

Okno

HayuHo-npousBoacTBeHHasa dmpma «BUOAHANTUTUYECKUE CUCTEMEI U CEHCOPbI»
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B okne (puc. 8.4-6) MOXHO BBHIOpaThH
eAMHMIY HM3MEPEHHS MacCOBOM KOHILIEHTpalHu
BOJIOPO/Ia IPU U3MEPEHUSX B KUIKOCTIX: MI/JI,
MKT/IL, PPM-maccsl. IIpu [IPOBEJAECHUHN
M3MEPEHUH B 3TUX €QUHMIAX aHAIU3aTOpP BHOCUT
TEPMOKOMITCHCAIIUIO CBOICTBa

KakK Ha

ra30IpOHUIIAEMON MEMOpaHbl CEHCOpa, TaK M Ha

37

ENEEPHTE ETMHHMITY
HM=MEPEHHA

M TI
P riegnS

PPN

TEMIIEPATyPHYIO 3aBUCUMOCTb KOd(h(PpUIMeHTa pacTBOPUMOCTH BOJOPO/Ia B BOJIE.

Puc. 8.4-6.

B okne (puc. 8.4-7) MmoxxHO 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 CAWHULAX AHAJIMU3aTOp

BHOCUT  TEPMOKOMIICHCAIIMIO  TOJBKO  Ha
CBOICTBA ra3onpoHUIIaeMON MeMOpaHBI
ceHcopa.

Puc. 8.4-7.

B okne (puc. 8.4-8) MOXHO BBIOpaTh €IMHHIY HM3MEPEHHS MAPLUAIBLHOTO JaBJICHUS

BoJiopoaa: MM.pT.cT. wiu klla. I3mMepenus B 3Tux
€IUHULAX UCTIOIb3YIOTCS KaK [l aHaJIu3a ras3oB,
Tak W kuakocred. [losTomy mnpenBapuTenbHO

notrpeOyercss OTBETUTh Ha BOIPOC 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 TIPOREA P
eIMHUTIAX aHaJIM3aTop BHOCHUT
AHMIKOCTE y
TEPMOKOMITICHCAITU IO Ha CBOICTBA
la=
ra3onpoHUIIaeMON MEMOpaHbl CEHCOpa, a IpH

BbIOOpE omuu <« KUIKOCThY aHamu3aTop Oyaer

HayuHo-npousBoacTtBeHHasa dupma «kBUOAHATNTUTUYECKUE CUCTEMbI U CEHCOPbI»
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TAaKKE€ KOMIIEHCHUPOBaTh CHCTEMATHYECKYI0 IOTPEIIHOCTh H3MEPEHMM, W3BECTHYH Kak

«Koappumment XKugrocts-I'azy.

ITocne Haxatus «BBOJ/» Ha npucriee aHanmM3aTopa MOSBUTCA OKHO PE3YJbTAaTOB
u3MepeHuit (cM. puc. 8.1), B KOTOpOM OHH OTOOpa)kaloTcs B BbIOpaHHON Bamu enunwuie
u3Mepenus. Ecnu Bl 3ax0THUTe M3MEHUTH SIMHUILYY H3MEPEHHUs B TIporiecce paboThl, TO aIrOPUTMBI
ABII-01 mo3Bossit Bam 310 chemarb, He mpuOerass K MPOBEACHUIO MOBTOPHOM T'paayHUpPOBKHU.
AHanu3aTop CaMOCTOSTENbHO  ONPENENUT HEOOXOJUMOCTh BHECEHUS TE€X WIM HHBIX
TEPMOKOMIIEHCAIMIl, BBINOJIHUT BCE HEOOXOIHMMBbIE IE€pPECUeThl, CBSI3AHHbIE C HM3MEHEHHEM
U3MEpSEMON BENWYHMHBI, EIWHUIBI W3MEpPEHUsT U TMapamMeTpoB TrpaayupoBku. Kpome Toro,
AHAIM3AaTOP CaMOCTOSATEIBHO OMPENCTUT HEOOXOMUMOCTh KOMIIGHCAIIUA CHCTEMaTHYeCKOU

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

YcranoBkn = MHHTepdeiicoB

IIpu Bxome B ommuio «HTepdeiico»

HACTPOHEA aHanM3atop mpeasiaraeT Bam  BeIOpaTh s

MHTEP®EHLCOE: HacTpoiiku uHTepdeiicHoe yCTpoicTBO (puC.

FToROEODO ERINOIE 8.4-10).
wATIII

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

HHTEP®EHCOB»

YcranoBku = UurtepdeiicoB = TokoBOro Bbixoaa

B OKHE «HACTPOMKA

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

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

puc. 8.4-11. ﬂ TDUG H_JI:P

Macwrah: Hem

Puc. 8.4-11. Texywyue napamempsl moKo6ozo

8bIX00a

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

puc. puc. 8.4-12. Ecniu Bbl xoTuTE OCTAaBUTH

[ 3 III;,,_i-'l,_ napameTpsl 0e3 m3meHeHud, Beioepute «HET».
HET AHanmM3aTop BO3BPAIIAETCS B OKHO HACTPOMKH
uHTEpGEHCOB.

HayuHo-npousBoacTBeHHasa dmpma «BUOAHANTUTUYECKUE CUCTEMEI U CEHCOPbI»
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TOKOBOTO BBIXOJla, BbIOMpaiiTe «J[A», u Ha

AUCIIIICC AHAJIN3aTopa IIOABUTCA OKHO,

MoKa3aHHOE Ha puc. 8.4-13.
Puc.

8.4-13. Okmno ewvidopa cmanoapma

EMEEPHMTE CTAHIAPT
TOEOEOTD BRHXOTA

O—20 wh .
Bd—2Z0 wh
0-5 md .

MOK08020 8bIX00a

B 3TOM OKHE € MOMOIIBIO KHOTIOK TIEpEeMEIICHHs Kypcopa BeIOepHUTE CTaHIAPTHBIN TOKOBBII

BbIxof (0-20, 4-20 nnu 0-5 MA), Ha KOTOpBIM HacTpoeH Bam peructpupyroniuii camonucel.

EEEIHMTE THAITAZOH
WEATIN CAMOIIMCITA

0. 1000 YT

Ilocne naxarus «BBO/l» mosiBUTCS OKHO,

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

«J1A».

Puc. 8.4-15. Okno nepexnwuenusa macwimaéda

WKAIbl MOK0G020 6bIX00d

TOEOERH EMXOT
HACTPOEH

TOKOBBIN BBIXOJI HAaCTPOCH (CM. puc.

[Tocne BbIOOpa cTaHgapTa Ha AMCILIEE
HOSIBUTCA OKHO, NOKa3aHHOe Ha puc. 8.4-14. C
IOMOLIBI0O KHOMNOK IEpeMEIIeHusl Kypcopa
YCTaHOBUTE JUANa30H IIKaJIbl CAMOIHUCIIA.

Puc.

8.4-14. Oxno mnacmpoiiku wiKaIbl

camonucua

noka3zanHoe Ha puc. 8.4-15. Eciu Ber xoture

VHeHBWHTE Macwrah
Wweamne B 10 pas nmpi
SAUKaTHMEaSHMI?

A
FHET

ITocie mosBIEHMS COOOIIEHUS O TOM, YTO

8.4-16)

AHaJIU3aTop NMEPENIET B PEKUM U3MEPEHUN.

Puc. 8.4-16. Okno undpopmayuu

HayuHo-npousBoacTtBeHHasa dupma «kBUOAHATNTUTUYECKUE CUCTEMbI U CEHCOPbI»
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B CJIydac MPCBLIMICHUSA CUTHAJIOM TOKOBOI'O BbIXO/lda YCTAHOBJICHHBIX MPEACIIOB, HA JUCILICC

aHaJIM3aToOpa 3aropUTCs WHAMKATOpP MPEBBILIEHUS [Iuana3oHa IIKaisl camonucua. [lpu sTom
pa3gacTcs TPEepbIBUCTBIM 3BYKOBOM curHai. [[ng ero otkmouenuss Haxmute «OTMEHA» un
yaepkuBaiite e€ B TeueHHe 5 ¢ B Ha)XaTOM COCTOSIHUU. Eciy mokasaHust He BO3BpallaloOTCs B
YCTaHOBJIEHHBIN JMaIa30H, OTKOPPEKTUPYHTE AMANa30H LKAkl camonucua (puc. 8.4-14).

Ycranosku = Uurtepdeiico = YAIIII

B cocraBe aHanm3aTopa MMEIOTCS 2 yHMBEPCAJIBHBIX ACHUHXPOHHBIX NPUEMOIIEpENaTUnKa
(YAIIII), ommH W3 KOTOpBIX paboTaeT B pEXMME cepBepa W BBAACT B LH(PPOBOM BHUJE
UHQOPMALIMIO O pe3yibTaTaX M3MEpPEeHMH, Apyroil paboTaeT B peXUME KIMEHTA U CIIyXKHUT Jis

AUCTAHOUOHHOI'O YIPAaBJICHUSA BBIHOCHBIMU HU3MCPUTCIBHBIMU Hp606p330BaTe.JI${MI/I an6opa.

VAIIII B pexxuMe KJIHEHTAa HE BXOJUT B 0a30BYIO

YAIIII

3apaHee B ycioBUAX moctaBku. Ha puc. 8.4-17
b CEPEEFP

KOMIUICKTAallMO, €T0 HAJIW4YU€ OroBapuBacTCAd

EIIMEHT npeAcTaBieHo  OkHO  BoiOopa  YAIIIl  mus

HACTPOMKH.

Puc. 8.4-17. Oxno eévioopa YAIIII

VAIIIl B pexxume cepBepa MoKeT paboraTh B cocraBe mHTepdeiicoB RS-485 wnmm USB
(oroBapuBaeTcCs 3apaHee B YCIOBUSX IIOCTaBKH).

Ecmu BwiOpan RS-485, To mpu BbeIOOpE

Erenrre agpec
npmbopa B ceri BE4885

VAIIII Ha JucIiee HOSIBUTCS OKHO,

IpeJcTaBlIeHHOE Ha puc. 8.4-18.

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

Ecnmu xe BeiOpan USB, To B OkHE Ha puC.

¥CTAHOEEH 8.4-19 MOXHO BKJIIOYHTH WJIM  BBIKIIOYUTH
USB KEAHAILA NepeaaTunK, 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

HayuHo-npousBoacTBeHHasa dmpma «BUOAHANTUTUYECKUE CUCTEMEI U CEHCOPbI»
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Eeenrmre HHTE2DEAI
EpeMeHM IJIAd ERIEOQOIS
A HHEBLX

ﬂ]ﬁ-II'IH 1a cCer

Puc. 8.4-20. Okno ycmanosox USB kanana

Ycranosku = UnrepdeiicoB = Cyxux KOHTAKTOB

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

PEIIE 1 BRI T KOoHTakTOoB» W Haxxmute «BBO/l». Ha nucmnee
MOSIBUTCST 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» M0oXHO nepemeniaTte Kypcop (MUTraHUE HaIIHCH)
10 HacTpanBaeMbIM TapaMeTpaMm: HOMEp pele, pa3pelieHne Ha cpabaTbiBaHHE peTe,
KOMITapupyemasi BeIMYMHA, TIOPOT KOMIApUPOBAHUS, OOJIbIIIE/MEHBIIIE KOMITAPUPYEMON BETTUYHHBI,
TUCTEpPE3NC, UCXOJHOE COCTOSIHME KOHTAKTOB. C mMoMoOIIbi0 KHONKU «BBOm» AaHHBIE mapameTpsl

MOKHO U3MCHUTB.

YcranoBgkn = Yacos

YcranoBka yacoB ocymecTBiusieTcs: 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 MEPEUJET B OKHO M3MepeHui. B

HWKHEH cTpoke OKHa OyayT BbICBEUMBATHCS BpeMs U faTa. [Ipu akTUBH3aluU MPOTOKOJIMPOBAHUS
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3alUCH JIaHHBIX BO BHYTPEHHIOIO YHEPrOHE3aBUCHUMYIO MAaMATh U DJIEKTPOHHBIA OJOKHOT OyIyT

IMPOU3BOAUTLCA B YCTaHOBJIeHHOﬁ IIKaJIC BpECMCHH.

8.5 Menio «ITPOTOKOJI»

I'maBnoe menro = IIporoxosupoBanue

B mento *I[TPOTOKOJI* (cm. puc. 8.2-5) npenycMOTpeHa BO3MOKHOCTh OYUCTUTh MaMsATh
IPOTOKOJIA, BKIIOUUTH (BBIKJIIOYUTH) MPOTOKOJIMPOBAHUE, 33/1aTh MHTEPBAJ MPOTOKOJIUPOBAHUS U
BBIBECTH PE3YyJIbTATHI.

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

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

BBEJIUTE HHTEPBAJl BPEMEHH 3allUCH DPEe3yJbTaTOB

usMepenui u Haxkmure «BBO/» (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»  MOYKHO

EHEOT TAHHHA

TabmMY HEF EREOI
Ilorce
ENEODI Ha ROMIIBKTESD

BBIOpaTh CI1I0cOO BBIBOJIA PE3YJIBTATOB U3MEPEHUI:

Ha JUCIUICH aHalu3aTopa WK Ha KOMIbIOTEp (CM.

puc. 8.5-2).

Puc. 8.5-2. Okno evi6ooa oannwix

[lpu BBIBOmE Ha [UCIUIC WHGOPMAIMIO MOXHO BBIBOAWUTH JHOO TIOCTPAHWYHO B

xpoHosiorudeckom nopsiike (TabmudaHbli BRIBOJ), JTHMOO € 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» BbeI MoxeTe

IMPOJIMCTHIBATH IMMPOTOKOJI JaHHBIX.

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

npomokKoia

HayuHo-npousBoacTBeHHasa dmpma «BUOAHANTUTUYECKUE CUCTEMEI U CEHCOPbI»
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[Tpu naxxatun «BBO/]» B OkHe TaGIMYHOTO BBIBOJA MK BeIOOpE onuuu «Ilouck» B OkHE

BbIBOJJa AAHHBIX MOXKHO HepeﬁTH B OKHO ITOMCKAa.

I[TAPAMETPH IIOMCEA: C mnomolpi0 KHOMOK TepeMelleHus Kypcopa

,IIE.‘I'E. - "I 03 ‘Iﬁ' YCTaHOBUTE JaTy W BPeMs Ul NOUCKA JAHHBIX B
- ] ]
nporokone U 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 onumu «BBIBOM TaHHBIX HA KOMIIBIOTEP OCYILECTBIIAETCS Mepeiaya MpOoTOKoIa

JaHHBIX Ha KOMIBIOTEp MO HUGPOBOMY KaHATY
(puc. 8.5-5). Ilpu »TOM Ha AucCIUIEE IMOSBUTCS
nH(popMaIus 0 BEIBOJE JIaHHBIX. H ,J_IET EIIE E:I'I[ III:U,,HHI.I -4
Ha EOMIIEHTEFR

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

8.6 Menw «BJIOKHOT»

I'maBHoe MeHI0 = BJOKHOT

B menio «JIEKTPOHHBIN BJIOKHOT» (cm. puc. 8.2-6) mpeaycMoTpeHa BO3MOXKHOCTb
OYHUCTHUTH 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, ITOKa3aHHOE Ha pHc. 8.6-1.
C nomomrsto kHOTOK «BJIEBO» «BITPABO» Bbl MOXeTe MpoNKCTHIBATh JIaHHBIC, 3alUCAHHBIC B

3JICKTPOHHBIN OJIOKHOT.

SanMce NO 001

Mama: 15.03_17

Eperma: 11:-44:54
HZ: S 6é&mMrp/m

T: 241 ll: Puc. 8.6-1. Okno «3anuco 6 6;10KHOmME).

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

aHaJIOTM4YHOE pHuc. 8.5-5.
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9. TPAAYUPOBKA AHAJIN3ATOPA.

B anasnu3arope peajan3oBaHbl CIeAYIOLIHE BHABI TPaJyHPOBOK:
e ['pagyHpoBKa IO HYJIEBOU TOYKE;
e [I'panyuposka no I1I'C;
e CneumanbpHas rpagynpoBka npyu nomomu YK-01.

9.1. [Ipouenypa rpaayMpoOBKHU HyJIeBOH TOYKH AHAJIU3ATOpA.

B kaudectBe craHmapTHOro ooOpaslla C HYJEBBIM COJEPKaHHEM BOJOPOJAa MOKHO
UCII0JIb30BaTh aTMOC(EpHBII BO3IYX.

ITpu rpangynpoBke no Bo3nyxy ACpH; MokeT HaxoOuTbCs B M3MEPUTEIBHON KaMmepe.
BxogHyto TpyOKy H3MEpHUTENbHON KaMepbl CiIelyeT COEAMHUTh C LEHTPAJIbHBIM ILITYLEPOM
noOyauTenst pacxoja M DHHEPIUYHO CKMMas mnoOyaurens pacxoga (7-10 pas) mpoayiite
U3MEPUTENIFHYIO KaMepy aTMOC(EPHBIM BO3LyXOM.

Jns mpoBeneHUs TpaalyupOBKH HYJIEBOH
TOYKU aHAJIM3aTopa Mo aTMOoc(hepHOMY BO3AYXY, PPA.H?HPDBKA H¥IIA
B Menio **TPAJIVUPOBKA** (puc. 82-4) | ¥ CTAHOEMTE CeHCOP E
BbIOMpaeTCcsl ~ COOTBETCTBYIOLIass  ONIMUS U ECpeny C HyYJIS2ERI
BBITIOJTHAIOTCSI MHCTPYKIUH (puc. 9.1-1, 9.1-2). CoOXepHaHMeM H:

M Ha¥wumTe BEEO]I

Puc. 9.1-1.

Puc. 9.1-2

rPaAd¥HMPOEEL HY JIA

IIOCTI= I:TE.EIHJIHEE.LIHH
IIOKAa=aHHH HaXMFHTe=

'BBUIB;' aMIIEPOMETPUYECKUN  CEHCOp  JOJDKEH  OBITh

HOJKIIOUEH K aHaJIu3aTopy He MeHee 12 4Jacos.
ﬂ.as uﬁ% Ecnn  ammepomerpuueckuil  ce€HCOp  mepen

Jl1st TOYHOM IpalyMpOBKU HYJIEBOM TOYKH

IIPOBEJICHUEM TPAaTyUPOBKM HE OTKIIOYAICS OT
aHAJIM3aTOpa M HAxXOJIWJICS Ha BO3JyX€ WJIM B Cpele C HU3ZKUM COJEp’KaHUEM BOAOPOJa, 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 (0.05 006. %), Heo6xonumo
nogoxnaats eme 20-30 MuH., a 3aTeM yOeIMBIIMCh B CTAOMIBHOCTH MOKa3aHUH Ha)KaTh KJIABUIILY
«BBO/».

Jlanee Ha Jgucriee aHajau3aTopa B TE€YEHHWE 3-5 CEK. BBICBETHUTCS COOOIICHHE

«'PAAYHNPOBKA HVYJIA 3ABEPIIEHA» 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, PEKOMEHIYyeTcCs
TIIATETFHO TPOBOAUTH TPAAYUPOBKY HyJIeBOM Touku. Jlms sToro HeoOxomumo yOemuThcsl B
CTaOWJIBPHOCTH TMOKAa3aHUN aHalM3aTopa B T€UEHHWE, Mo KpaiHed Mepe, 15 MuHyT (cMm. puc. 9.2-4).
Ecnu nepen rpanyupoBkoit HyneBoit Touku ACpH, Haxoausiics B cpelie C BBICOKMM COAEp>KaHUEM
BOJIOPOJIa U3MEPUTENBHYIO KaMepy cliefyeT OoJiee TIIATENbHO MPOIYTh aTMOC(EPHBIM BO3IYXOM.,
a BpeMs JOCTHIKCHHSI CTAOWJIBHBIX TOKAa3aHWI aHaau3aTopa YBEIWYUTh 10 | daca. YOeauBIINCH
YTO NOKa3aHUsl aHaJM3aTopa AOCTUTIM HHU3KOM M CTAaOMIBLHOM BO BPEMEHM BEJIMYMHBI, HAKMHTE
knasunry «BBO/».

Cronp muTenbHas MpOlEAypa TPaaydpPOBKA HYJEBOM TOUKH SIBISETCS HEOOXOIUMBIM
YCIIOBUEM ISl OCBOOOKICHHSI TTOBEPXHOCTH H3MEPHUTENBHOTO 3JEKTpOoAa OT aICOpOMpPOBAHHOTO
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 NpoBOAsITCs B JMana3oHe BHICOKMX KOHLEHTpaui (6onee
10 06. % wunu Gonee 160 MKI/i), TO rpaAyUpOBKY HYJIEBOH TOUYKH HYXHO MPOBOJIUTH HE pexe 1
pasa B Mecsll, a TaKkKe MOcie 3aMeHbl MeMOpaHHOTO Konmadka AC WM pacTBOpa 3JIEKTPOJIUTA.
Ecnu usmepeHus: mpoBoAsSTCsS B 00JaCTH HU3KHUX KOHIEHTpAIMil BoIOpoja (Hampumep meHee 16
MKT/1 uiu MeHee 1 00. %), rpaayupoBKy HyJI€BOW TOUKH XKeJNaTeIbHO MPOBOAMTH He pexke | pa3a B
HeJeNto, a TaKkkKe Mociie 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 aHAIU3aTOpa B KauyeCTBE CTaHJIAPTHOro oOpaslia ¢ M3BECTHBIM
coJiepKaHUeM BOJIOpOJia UCTIONb3yeTcs moBepoyuHas razopas cmech (I1I'C) n3 Ganona wim 4ucThId
BOJIOPO/I, TIOJTYYaeMblii B peaklul pacTBOPEHUS METAJUTMYECKOTO LIMHKA B pa30aBICHHON CepHOU
WM COJITHOM KHCIIOTE.

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

JUia mpoBeneHus rpaayupoBku aHanuzatopa no III'C npeaBapuTenbHO yCTaHOBUTE
enuHuIy usMepenust 00. %. ACpH, MoxeT octaBaThesi B M3MepUTENbHOW Kamepe. Ecnu mepen
TUM MPOBOAMUINCH U3MEPEHUs B KUAKUX Cpelax, TO U3 M3MEPUTEIbHONH Kamepbl HEOOXOIMMO
CIIUThL OCTABINYIOCS KUAKOCTh. [t atoro MK gocraror us aepskarens 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 Karelb BOJbl. baioH ¢ moBepouyHOi
ra3oBOM CMEChIO, uepe3 THAPO3aTBOP MOJCOSTUHSIOT K BXOJIHON TPpyOKe M3MEPHUTEIbHON KaMephl.
C nomo1b0 BEHTUII TOHKOM peryaupoBku (Ha 6aymutone ¢ [II'C) ycraHaBinBaroT pacxoj razoBoi

CcMecH 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 wMmeno **TPAJITYUPOBKA**

(puc. 8.2-4) BEIOMpPACTCSI COOTBETCTBYFOIIAST OTIIIHS

1 BBITIOJTHSIOTCS 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 pucninee mnosiButrcs Hagmuck «['PAJIYUPOBKA 3ABEPIIEHA!» u ananuzatop
NEPENZIET B PEKUM U3MEPEHUM.

Anroputmbl ABIT-01 no3BonsitoT nmpoBoauTs rpaayupoBky mno [II'C B mro0oi BeIOpaHHOM
eANHULIC U3MEPEHHUS], a IPU U3MEPEHUSIX MEePEeXOonTh B Apyrue enuHunsl. [Ipu sToM He Tpedyercs
MPOBOAUTH TPAJAYUPOBKY CHOBA. AHAIM3aTOP CAMOCTOATEIBHO OMPESIUT HEe0OX0IUMOCTh
BHECEHUS T€X WJIHM UHBIX TEPMOKOMIICHCAIIN, BBITIOIHUT BCE HEOOXOAUMBIC TIEPECUETHI, CBSI3aHHBIC
C U3MEHEHHEM KaK U3MepsIeMON BETMUNHBI, TaK U €IMHULIBI U3MEPEHUS.

[lepoanYHOCTL MPOBENEHUSI TPAIyHUPOBKH ONpPENENSIeTCd HEOOXOAUMOM TOYHOCTBHIO
WU3MEPEHUM, YUUTHIBAsi, YTO YYyBCTBUTEIBHOCTh AC MOXET MU3MEHSAThCA BO BpeMeHH. braromaps
ONTHUMHU3AIMK YCIOBHHA pabOThl M BHYTpeHHHX mapameTpoB AC obecrneunBaOT CTAOMIBLHOCTH
MOKa3aHU TpPU TOCTOSSHHOM OapOMETPUYECKOM JaBJICHHUH, TEMIepaType W KOHIEHTPALUH
BOJIOpoJia HEe Xyxke 3-5 % B TeueHue 3-x Henenb. Ecnu Bac ynosnerBopsieT naHHas TOYHOCTb, TO
rPalyupoOBKYy MOKHO HpPOBOAUTH HE pexe 1 paza B 20 gHeill. Ecnm u3mepeHus: npoBOASTCS B
o0nacTH MalbIX KOHIIGHTpAIMi BOJOPOJA, 3TOT MHTEpPBal MOXET ObITh yBenmwdeH ao 1 —1.5
MECSIIEB.

9.2.2. I'paayupoBKa 0 YUCTOMY BOJAOPOAY.

JlomyckaeTcsi rpaayupoBKa MO YHUCTOMY Bojopony. s 3Toro BO3bMUTE MPOOUPKY U
3akpenure ee B mrTaThBe. [IpoOupka 3amoiHAETCS aKKyMyJSTOPHOM CepHOW KHCIOTOH. B Hee
OpocaroTcsi Tpu wu3MeNnbueHHBbIe rpanyibl IuHKa (800 — 1000 wmr). Ilocime 3TOrO MpOOUPKY
HEOOXOJMMO MOJCOEAMHUTh K BXOJHOM TpyOKe M3MEpUTENbHON KaMepbl, BBIXOJHYIO TpPyOKy

KaMCpPbI NOAKIIOYUTDL K TUAPO3aTBOPY WK IMMOI'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

IpagyHpOBKYy COIJIACHO MeToauKe 1. 9.2.1.

9.3. IIpoueaypa cnenMajJbHON rpagyHpoOBKH AHAJIH3ATOPA.
[lpn cneumanbHOW TpaJyHpOBKE aHAIM3aTOpa B KadecTBe o00Opas3la C HU3BECTHBIM
COZIEpP’)KaHUEM BOJOPOAA HCIOJIB3YIOT BOAOPOIOCOIEPIKALIYI0 Ta30BYI0 CMECh, MOIY4aeMyI C

MIOMOUIbIO YCTAHOBKH AJIs1 IPUTOTOBJIEHHS IOBEPOUYHBIX ra3oBbiX 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 CIICLIMATIBHON IPalyMPOBKH..
1 — Usmepurenbsiii 6510k ABI, 2 - BeHTHb, 3 — cocya muis npurotosienus [1I'C, 4 - raiika, 5 —
aMIIEpOMETPUUECKHUI ceHCop, 6 — BXoaHas TpyOKka, 7 - peaktop. 8 — 50% akkymynsTopHas

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

AC 10CTaoT U3 HW3MEPHUTENbHON KaMepbl W C MOMOLIbI0 (PUIBTPOBAIBHON OyMaru Wid
MapJIeBOr0 TaMIIOHA YJAJSIFOT OCTaBLIMECS KaIuld BOJABI C 4yBCTBUTENbHOM mnoBepxHocTH AC.

I'panyupoBky ananuzatopa mnpoBomar no III'C, mnomydaemoil B pe3yJibTare CMENIMBaHUSA
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¢uKcHpoBaHHOTO 00BbEeMa BO3/AyXa C 33JaHHBIM KOJHUYECTBOM TIa3000pa3HOro BOAOPOJA,

BBIIETSIEMOT0 B XHMHYECKOM peaklyy pacTBOPEHUS METAUIMYECKOro IIMHKAa B pa30aBieHHON
CEpPHOM KHUCIIOTE
Zn +H,SO4 = ZnS0O4 + Hy (2)

Jlns momydenust moBepounoii razosoii cmecu (III'C) ¢ conmepkanriem Bogopoaa ot 3.5 mo 7
00. % TpHUrOTOBBTE HABECKYy METATMYECKOro muHKa maccoit ot 100 mo 200 mr. Jlns Oosee
OBICTPOrO MPOTEKAHUS pEaKLUUU PEKOMEHAYeTCS HaBeCKy LHMHKAa H3MeNbuuTh. B3BemmBaHue
MPOU3BOJNTH Ha aHATMTUYECKUX BECAX C LIEHOM JeTIeHUs He MeHee | MT.

CrneuunanpHyto rpaayupoBky anamuzatropa mno [II'C mpoBomar ciemyrommm o0pa3zoMm.
Cobupator ycraHoBky mnsi mnpurotoBienuss [II'C B coorBerctBum ¢ puc. 9.3. Cocyn 3
YCTAaHABIUBAIOT B HEMOCPEICTBEHHON OJIM30CTH OT aHAJIM3aTOpa. AMMNEPOMETPUUECKUM CEHCOp 5
YCTaHABIMBAIOT B COCY[ 3, FTepMETUYHO (PUKCHUPYS €T0 C TIOMOIIBIO TaliKu 4 U PE3MHOBOTO KOJbIIA.
['uapo3aTBOp 3aKPHIBAIOT C TOMOIIBIO IPOOKH 2, IPEeIBAPUTEIHHO 3aMONHUB €ro Booi. Peakrop 7
3aI0JHAIOT AKKyMYJIITOPHOM CEpHOM KHUCIOTOM. M3MenbueHHYI0 M B3BEIICHHYK) HAaBECKY
METAJUIMIECKOTO IIMHKA OpOCAIOT B PEakTop 7 M OBICTPO COSAMHSIOT €r0 CO BXOIHOHM TpyOKoil 6
emkoctu 3. Ilocne 3aBepiieHus peakiuu (TIpeKparieHue mpoiecca oOpa3oBaHus Mmy3bIpbkoB Hy B
peakTope 7) BEHTWIb 2 OTKpPHIBAIOT U CTPABIIMBAIOT M30BITOK JaBieHHs B cocyle 3 yepes
ruzapo3arsop 10.

Hanee B mento **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 gucniee 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. AHAIU3aTOp TOTOB K padoTe.

Bam ananusaTtop SBISETCS YHHBEPCAIBHBIM CPEICTBOM H3MEPEHMS C IIOMOILBIO KOTOPOrO
Bbl MoxeTe pemiath pa3HOOOpa3Hble 3aJaydl AHATUTHYECKOTO KOHTPOJSL BOJOPOJA B Pa3HbIX
oOmactsix. BpiOpannbplii Bamu BapuaHT UCHONHEHHE aHAJIM3aTOpa B HAWIy4Ylled CTENeHU
COOTBETCTBYET KOHKPETHOMY Ha3HAYEHMIO M OOJACTH €ro NMPUMEHEHHs, ONMMCAaHHbIM B ILI. 2, 3.
Jnga  pemieHuss Apyrux TNPUKIAAHBIX 3a7ad  Bbl  MokeTre JONOJHUTENBHO NpUOOpECTH
COOTBETCTBYIOIIME AMIIEPOMETPUUECKUE CEHCOpPhl M HEoOXoauMmble 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 BOAOPOAAa U HAKOTCA PCKOMCHAALUU W COBCTHI IO

npuMeHeHuto ananusatopa ABII-01.

10.1. OnpenesieHne BoAOPOaA B ra3ax.

Jlna pewenus atoi 3agaun ucnoas3ytoT ABII-011" u uamepurensnyto kamepy UKIIT.

Jlnst KOHTpOJISI COoAepKaHUS BOJOpPOAA B BO3IyXxe Mpou3BOAHBIX momemennit ACpH;
ycranaBiauBaroT B UKIII'. Jlng npenynpexxieHns: aBapuitHbIX CUTYalluid MPEBBIIICHUS JOITYCTUMOTO
YpOBHSI BOJOpOJia CIEAyeT BOCHOJb30BaThCs peanuzoBaHHbIME B ABII-01 Bo3MoOXHOCTSIMH
BKJIIOUEHUS] ABApUIHOW CHUTHAJIM3allMM M TO3MLMOHHOIO peryiaupoBaHus (cM. puc. 8.4-21)
(BO3MOYKHO MOJAKJIIOUEHUE CUPEHBI YEPE3 «CYXO0i» KOHTAKT).

Ecnu ananu3upyemblii ra3 HaxOJUTCS IO/ MOBBIIIEHHBIM JaBJIEHHEM (OTHOCHUTEIHHO
atMocdepHoro), To ero npomyckatot uepes UKIIT, npeasaputenbHo ycraHoBuUB pacxon 1-10 n/gac
C TOMOIIBI0O BEHTWIS TOHKOW PEryJupoOBKM Ha BXOJHOM Maructpanu. [Ipu mambix pacxomax
BeIXoHY10 TpyOky UKIII crnexyeT coequHUTD C THAPO3aTBOPOM.

i obecrnieueHus: U3MEPEHUN BOJOPOJAa B Pa3psKEHHBIX Ta30BBIX CMECSAX aHAJIU3ATOP
MOXXET OBITh YKOMIUJICKTOBAH YCTPOMCTBOM MOATOTOBKH Ta30Boil mpoObl YIII'TI-01. C momorisio
9TOTO0 YCTPOMCTBA OCYIIECTBISETCS BCAChIBAHWE M OXJIAXKIEHUE aHaJIM3UPyeMOro rasa c
NOCIIEAYIOIUM OT/IEJIEHUEM CKOHJEHCUPOBAaHHON BJIarM U HArHETAHUEM B U3MEPUTEIIbHYIO KaMepy

ACpH,. Ilpunnunuanehas cxema YIII'TI-01 nokxa3ana Ha puc. 10.1.
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YCTpoNCcTBO NoAroToBKW Npobbl
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1. Mazo-»maKkocTHOW GRoK.
2. 3MeeBWK.
3. ®naHeu.
4. Tpyba.
5. EMKocTb anA cGopa Bnaru.

Puc. 10.1 ITpunuunuansHas cxema YIIT'TI-01.

10.2. AHaJIUTHYECKMH KOHTPOJb KOHLUEHTPAIUM BOAOPOAA B NOTOKEe KHMIKOCTEH,
HaIpuMep B XUMUKO-TEXHOJIOITMUECKUX Mpolieccax noAroTosku Boasl Ha TOLI, I'POC, ADC.

PactBopeHHBII B BOJE BOAOPOX BCIEACTBHE €r0 YHUKAJIBHOW MPUPOIBI MOKET
pacTBOPATBCS B METAUIaX CO3[aBas BBICOKOE JAABICHME B HX KPUCTAIMUECKOW peIIeTKe,
NPUBOASAIIEE K HX paspylleHuI0 (BOAOPOAHOE pacxpynuuBaHue). B aromHoil sHepreTuke
aHAJTUTMYECKU KOHTPOJb PACTBOPEHHOTO BOJOpOJA HEOOXOAMM Kak i oOecredeHus
6e3omacHoil pabotel ADC, Tak M A8 NPENOTBpPALICHMs pa3pylieHus (BCIECICTBUE BOJIOPOJHOIO
pacxpyImuuBaHUs ) TEIFIOTEXHUYECKOTO 000PYA0BaHUS M TPYOOIIPOBOJIOB.

JU1st aHaTUTUYECKOT'0 KOHTPOJIsl PACTBOPEHHOT'0 BOJOPOAA B HAMIIyUIlIeH CTENEeHN MOJXOAUT
ucnonHenue aHanuzatopa ABII-01T. AHanu3aTopsl TOJIKHBI YCTaHABIMBATBHCS IO MECTY WM Ha
ure. g 3Toro HeoOX0AMMO HA JMHUM BXOJa aHAIM3UPYEeMOU MpoObl YCTAaHOBUTH PETYJIATOP
JaBJieHus (Ipoccenb) U XOJOWIBHUK. PerynsaTop naBieHus 1o/keH o0ecneunBaTh peryJupoBaHue
pacxona aHanuzupyemon mpoosl yepes usmeputensuyio kamepy (MKIDK) B nuanazone ot 2 go 50
n/gac. X0NoAWIbHUK JTOJKEH 00eceunBaTh OXJIaXK/ICHHE aHAIM3UPYEMON IPOObI 10 TEeMIIEpaTyphl
0 — 50 °C. C uenbo yMeHbIIEHHs BPEMEHH TPAHCIIOPTHOIO 3amasabiBanus U 3PpHEKToB “mopcoca

BO3/Iyxa’ PEKOMEHAYETCS aHalW3aTop YCTaHABIMBAaTH B HEMOCPEACTBEHHOW OJIM30CTH OT

H|206OOT60|2HOI71 Touku. JInd moaBoja aHaJ'IPI3PI|2¥eM0]>i H|ZO6LI K I/ISMeIZI/ITeHBHOﬁ KaMepe AC
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JIOITyCKaeTCsl UCIMOJIb30BaTh TPYOKM W3 HeprkaBerolled cTamu u/uiau rudkyro Tpyoky u3 I[IBX c

BHYTPEHHUM JIMaMETpPOM HE MeHee 4 MM M TOJILIMHOW CTEHKM He MeHee 1 mm. Mcnonb3oBanue
TpyOOK M3 CHJIMKOHOBOW pe3WHbI HE aomyckaercs. CIuB aHAIM3UpPyeMOUM MpoObI JOJKEH OBbITh
cBOOOAHBIM. J1JIs 3TOT0 AOIMyCKAeTCsl UCIOIB30BaTh TPYOKH ¢ BHYTPEHHUM JIHaMETPOM He MeHee 4
mM. [lepen usmepurenbHON KaMepoil PpeKOMEHIyeM YCTaHOBUTH (DMIIBTP TOHKOW OUMCTKU, KOTOPBIN
Bbl MokeTe 3aKka3aTh JOMOIHUTEIBHO.

Hus  oOecriedeHHsl  BBICOKOTOYHBIX ~ W3MEPEHWH  KOHIEHTpAalMKd  BOAOpOAa B
MUKpPOTPaMMOBOM 00J1aCTH, Mbl PEKOMEH/IyEM TIATENILHO MPOBOJUTh IT'PaAyUPOBKY HYJIEBOM TOUKU
(cm. 1.9.).

[Ipn mnoaxmoyennun wu3meputenbHoi Kamepsl (MKIDK) k mnpobGooTOopHON Touke
UCIIOJB3YHTE CTAaHJApTHBIE IEPEXOAHMKH, KOTOpble Bbl MoOXeTe 3akazaTb IIpU IOKYIKE
aHanmM3aTopa WM 1Mo e-mail (¢ HOMEHKIATypoll CTaHZApTHBIX MEPEXOAHMKOB BBl Moxerte

03HAaKOMHTHCS Ha HamieMm caiite www.alfabassens.ru). ITpu ycranoske ACpH,-03 nnmu ACpH,-04 B

U3MEPHUTENNBHYI0 KaMepy yOeauTech B HATMUUH TEPMETH3UPYIOIIEro PE3HHOBOTO KOJbIIA (CM. pHC.
3.6, 3.7). s obGecnieyeHrs HE3aBUCUMOCTH MOKAa3aHUN OT CKOPOCTH MOTOKA YCTAaHOBUTE B TPyOKe
npoO0oTOOpHUKA pacxol Boabl paBHBI 2-50 n/gac. TpyOKy, COEIWHEHHYIO C BBIXOJIHBIM

HITYHEPOM U3MEPUTEIHHON KaMephl MOJIOKUTE B CIIMBHOMN JIOTOK.

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

Jns peuieHust 3TOM 3aayu B HAWIy4llled CTENEHW MOAXOAUT HCHOJHEHUE aHalu3aTopa
ABII-01A, B xoMmmuiekt kotoporo BxoAuT ceHcop ACpH;-06, cHaOxXeHHBIH KOMIEHCAaTOpOM
BHEIIIHETO JaBJICHUS. DTOT TUI CEHCOPOB MOXKET YCTAHABJIMBATHCS B TPyOONpPOBOAKI U OaifmacHble
TMHAW Yepe3 crannaptHeie ¢uanisl. Cercopbl ACpH, BBITyCKArOTCSI B HECKOJIBKUX MCIIOHEHUSX
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,
HEO0OXO0JMMO OTCOEAMHUTDH Kabelb OT CEHCOpa, U Ha €ro pa3beM HAKPYTUTh 3aUIUTHYIO 3arJIyIIKY.
[Tpu 3TOoM HE0OX0aUMO yOEIUTHCS B HANUYMHU U IIEJIOCTHOCTH T€PMETHU3HMPYIOMIEH 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 BOAOPOJa B 1-OM KOHType OXJaKICHHUS SIACPHBIX

PEaKkTopoB.
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11. Texuuveckoe 00CTy:KMBaAHME AaHATU3ATOPA.

Ecmu Bam ananu3aTtop HyXIaeTcss B TEXHHUYECKOM OOCITY)KMBAaHWUU, PEMOHTE WIH
MIEPUONYECKON TIOBEPKE, CBSHKUTECH C cepBUCHBIM IIeHTpoM pupMbl «Asbpa BACCEHC» (ampec
ykazaH Ha | crp.) wim ¢ OmmKalWmuM oduIuanbHeM auiepoM. KoHTakTHbIE TenedOoHbI

oUIMaNBHBIX AUJIEPOB Pa3MEIICHbI Ha caiiTe www.alfabassens.ru

Cepsuchsii ieHTp OO0 «®upma «Anspa BACCEHC» BbINOIHIET BeCh KOMILJIEKC paboT
[0 TEXHUYECKOMY OOCIY)KHBAaHHUIO AaHAJIM3AaTOPOB, UX NEPBUYHON U NMEPUOIUYECKON MOBEPKE B
opranax [OCCTAH/IAPTa P®. C ycnoBusiMu npoBeieHus 3TUX paboT Bl MokeTe 03HAaKOMHTHCS

Ha caiite www.alfabassens.ru

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 CTETICHHU
MBUIEBJIAr03aluThl Kopiryca aHanm3atopa (IP-65). Kaxnaplii aHaam3aTop B KOMIUIEKTE C
JaTYUKOM TOJBEPraeTcsl HUCIBITAHUAM Ha HAACKHOCTb, MNPOXOIAUT MPEANPOIAAKHYIO
MOATOTOBKY ©  TECTUPOBaHHWE pPabOTOCIOCOOHOCTH €ro OCHOBHBIX OJOKOB. B
MEPUOJNYECKON 3aMEHE HYKIAeTcsl TOJIbKO OaTapeiika, yCTaHOBJIEHHAs B HM)KHEM OTCEKE
aHanuzaropa. Kak mpaBuio, 3ameHa OaTapeilku OCYIIECTBISIETCS MPU KaKJIOM BTOPOM
TEXHUYECKOM OOCIYy)KMBaHHM aHalu3aTopa IMepei MPEeACTaBICHUEM €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
HEOTPaHWUYEHHBI CpOK CIyXObl. B TO ke BpeMs CEHCOphl HYXAAIOTCS B TPOBEIACHHUU
MEXPETJIAMEHTHOTO 00CITy>XuBaHusl, BeimonHsiemoro [TotpeduteneM B mporiecce 3kcruryaramuu. K
3TUM paboTaM OTHOCATCS 3aMEHAa MEMOPAHHOT'0 KOJINAYKa U T€IMEBOr0 pacTBOPA IEKTPOJIUTA (CM.
.. 3, 4). [lepuoaAMYHOCTH 3aMEHBI JICKTPOIUTAa U MEMOPAHHOTO KOJITIayKa 3aBUCHUT OT YCJIOBHM
JKCIUTyaTalliu aHajIu3aTopa U JI0JDKHA MPOBOIAUTHCS HE peke 1 pasza B rojl, a TakKe B CICAYIOIIUX
CIIyvasx:

e Hapymena nenocTHOocTh MeMOpaHbl. BHEIIHHM TPU3HAKOM 3TOTO CIYyXKaT BUIUMbBIC
KamneJbKy JIIEKTPOJIUTAa Ha TOPLOBOW MOBEPXHOCTU CEHCOpPA, a TaKXKe 3HAYUTEIbHOE
YMEHBILIEHUE YPOBHS 3JIEKTPOJIUTA B KOPILyCE CEHCOPa;

e MemOpana BBHITSHYJIACh W HE JOCTATOYHO CHUJIBHO HATSTUBACTCS TOPIIOBOM YacCThIO
CTEKJITHHOW TUJIB3bl (CM. puc. 4.2). [lpu3HakoM ci1aboro HaTsHKEHHs MEMOpaHBI SIBIISIETCA
3HAYUTEIIBHOE CHIKEHHE OBICTPOJCHCTBUS M BBICOKOE 3HAUYEHHE OCTATOYHOTO TOKa

CCHCOpPA,
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e [JlokazaHust aHaiM3aTopa MpPU H3MEPEHUSAX WIH TpaalyUpOBKE HECTAOWJIBHBI U HMEIOT

OosbIIoi peid.

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

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

HecoOmoaenuu [lotpedurenem mep npepoctopoxkHoctel (cM. 1. 6). HeakkypaTHoe obOparieHue ¢

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

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

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

Tect Nel. IIpoBepka cOpOTUBIEHUS U30JISUUN MEXAY KAaTOJOM U aHOJIOM.

1.

CauMuTe MeMOpaHHBIN KOJIMA4YoK (CM. puc. 3.5) ¥ TPOMOMTE JEKTPOAHBIA aHCAMOJIb B
TUCTHIUTHpoBaHHOU Boje. C MOMOIIbIO (PUIBTPOBATBLHOM OyMaru yAaluTe Karuid BOJbI
U THIATEJIBHO IIPOCYLIUTE TOPLOBYIO YaCTh CTEKISHHOM T'MIIb3bI.

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

Ecnu tok cercopa (Icenc) nmeer 01M3K0€ K HYJIIO 3HAYCHUE M COTIOCTABUM C BEJTMUYUHON
octaTo4HOTo ToKa (I 0CT), TO CONMPOTHBIICHHE M30JISIIIMYA HAXOJAUTCS B MPEIeIax HOPMBI.
Ecnu Tok ceHcopa 3HAYMTEIBHO OTIMYAIOTCS OT HYJIA, MONpoOyWTe Oosee TIIATeNIbHO
BBITIOJTHUTH T1. | HAcCTOSAIIETO TecTa. BhICOKOE 3HaUEHHE TOKA CEHCOpPa CBHJICTEIIHCTBYET
0 HApYUICHUH COMPOTHUBICHHS H30JAIHMHA. K BO3MOKHBIM NMPUYMHAM CIEAYET OTHECTH
HapyIIeHHE [EIOCTHOCTU KaOelst, TPEIIUHBI HIIH CKOJIBI B CTCKIITHHOW THIIB3€, a TaKXKe
MoTaJlaHue BJIaTd B pa3beM CEHcopa. B mociieHeM ciydae cielyeT MPOMBITh pa3beM
JUCTUUIMPOBAHHOM BOJOM, a 3aTeM TUIATECJIBHO IPOCYIIMTh B TEYEHUE CYTOK IIPH

Temrieparype 6iuskoit k 40-60 °C.

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

tecta Nel.

1.

B okne «/lmarnoctuka ceHcopa» HaOrofaiiTe 3a MOKa3aHMSAMU KaHajda H3MEpPEHHS
temneparypbl (T). Bo3bmuTe ceHCOp 3a MIacTMaccoBYIO JA€Tajlb M BBLIOXHHUTE Ha
CTCKJISIHHYIO TWJIb3y CEHCOPA, HAIPaBIIAA CTPYIO AJbBEOJIIPHOTO BO31yXa HA TOPLOBYIO
4acTh CTEKJITHHOM rmiib3bl. Eciin TemiiepaTypa oKkpyskaromiero Bosayxa niwke 35 °C, to
nokazanus temnepatypsl (T) OyayT yBenuuuBaThCs.

[lo mepe mcmapeHusi BIAarW CO CTEKJISTHHON THJIB3bI MOKAa3aHHUS TeMIIEpaTypbl OyayT
YMEHBIIATBCA CTPEMACh, K IPEKHUM 3HA4YCHHAM. Takoe IIOBEICHHME CEHCcopa
CBHUJIETEJILCTBYET 00 OTCYTCTBMM OOpBIBOB B Kabeine M pa3beMe ceHcopa. Eciu
MOKa3aHWsg TEMIepaTypbl HE MEHSAIOTCA, TO IMO-BUAMMOMY, K KaOemo ceHcopa
MIPUKJIAIbIBAIUCH HEJIOIYCTUMO BBICOKME MEXAHHMYECKHE yCHIUS (CM. I.6), YTO MOIJIO

MpUBECTU K 00phIBY. B 3TOM citydae cBsbkuTech ¢ cepBUcHBIM IieHTpoM OO0 «Dupma
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Anspa BACCEHC». PeMOHT Takoro ceHcopa BO3MOMKEH TOJBKO B cilydae oOpbIBa

Kabens y pazpema. Ilpu HEIOMyCTUMO BBICOKMX MEXaHMUYECKMX Harpy3kax Ha Kabesb
MOXKET TaKXe MPOU30MTH OOpBIB NMPOBOJOB Kabens AaTyuka Temmeparypbl. B 3tom
Clly4ae TeCT INPOBEAET AHAIU3aTOp M BBICBETUT HA JHUCIUIEE HAANUCh «JlaTdyuk He
MOJAKJIIOUEH». B 3TOM cilydae Takke CBSKUTECh ¢ cepBUCHBIM LieHTpoM OO0 «Dupma

Anspa BACCEHC»

11.3 W3meputenbHas kamepa.
ITpu npoBeZieHNN aHANN30B B TIOTOKE KUAKOCTEH COAEPIKAIIMX OONBIIOe KOJTHMYECTBO B3BEIICHHBIX
YaCTHIl HAa BHYTPCHHEH MOBEPXHOCTH M3MEPHUTEIBHONH KaMmepbl TOSBISIOTCS OTIOXKEHHUS,
yXyIIIAONme ee Mpo3padyHocTb. B aTtoMm ciiyuae Bam crnenyer ee MpPOYUCTUTH C MOMOILBIO
MapJIeBOr0 TaMIIOHA 3aKPEIUICHHOTO Ha JepeBsHHOW manouke. Jns sddexkrnBHOCTH OUMCTKH
MOYXHO MCHOJIb30BaTh JII00BIEC MOIOIIUE CPECTBA, HAIPUMEP CTUPAIBHBII OpouIoK. Mcnonb30BaTh
OpraHMYecKHe PaCTBOPUTENH (AMXJIOPITaH, XJIOpPopOpM, CIHPT U Ap.) He pexomeHxmyercs. [Ipu
MIPOBEICHUH YHCTKU M3MEPHUTEIBHOIN KaMephl jKeIaTelbHO TaKKe MPOMBITH OOpaTHBIN Ki1anaH (CM.
puc. 4.5, 4.6). JIns uckiro4eHNs BO3MOXKHOCTH JAJBbHEHIIET0 3aCOPEHHSI U3MEPUTEIBHON KaMephl

11e7Ieco00pa3HO YCTAHOBUTH (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 mnoxakioueH K | OTKpBITb BHYTPEHHMM  OTCEK

3aropa 3aropaercst aHaJIN3aTopy aHaIM3aTopa M MOJKIIOYMTH

coobmienne «CeHcop He CEHCop

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

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

qyBCTBUTEIIbHbI K | 3JIEKTpOJIMTA WIA 3aMEHUTb MeMOpaHHbIN

MU3MEHEHUIO 2. O6pbIB Kabens KOJIITa4y0K

KOHILIEHTPaLHUH1 Beimonuauts Tect No2 (cm. m.11).

BOZIOpOJA. [Ipu oTpunaTeIbHOM pe3ysibTaTe

CBS3aThCs c CEPBHUCHBIM
LHEHTpOM (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 BHELIHNI OCMOTP
ceHcopa U BbIMONMHUTH 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 NPHU
IMOCTOSIHHOM
KOHIICHTpAllUU
BOJZIOpO/IA.

1. Hapyuiena 11e10CTHOCTb
MeMOpaHbI

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

() 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
NPEBBIICHUST TEMIEPaTypsl |

(nwnn) pacxoza BOJIBI.

ObecnieunTh TpeOOBaHUS IO
TEMIIepaType U pacxoxy BOIBI
4yepe3 U3MEPUTENBFHYIO0 KaMepy.
3amMeHUTh MEMOPaHHBIH
KOJITIAYOK.
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1. HABHAYEHUME U OBJIACTb IPUMEHEHMWSI.

Ananuzatopel Bojgopona ABII-01 (B nanbHeiieM - aHamu3aToOpbl) NpeIHA3HAYEHBI IS
MIPOM3BOJCTBEHHOr0 aHaiu3a (“‘HENpepbIBHOTO aHanu3a”’, “aHajM3a Ha JIMHUM®  WIH
“TeXHOJIOTUYECKOoro aHanu3a’) koHueHtpanuu (cH,), mapuuanbsaoro nasnenus Bojopoaa (pHz), u
temnepatypsl (T) B KUAKUX U Ta3000pa3HBIX Cpeax.

Amnanuzaropsl, Onaromaps CBOe yHHMBEPCAJBHOCTH M HIMPOKOMY aCCOPTHMEHTY
HCIIONIb3YEMBIX ammepoMeTpudeckux ceHcopoB (AC), MOryT MNpPUMEHSTHCS [UIsl PEIICHHS
pa3HOOOpa3HBIX 3a7au AHAJIUTUYECKOTO KOHTPOJS BOJIOPOJAA IMPAKTUUYECKH BO BCEX OTPACIAX
HapOJHOTO XO3SMCTBA: B AaTOMHOW H TEIUIOBOM JSHEPreTHKE, XUMHUYECKOW U HEPTIHOMN
MIPOMBIIIIJIEHHOCTH | T.1.

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

AHanu3aTopbl OTHOCATCS K:

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

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

- MO 3JIEKTPOOE30MacHOCTH aHaiau3aTopbl yaoBieTBopsitoT TpedoBanusM ['OCT P50267.092 u
BBIMIOJIHEHBI 1O Kjaccy 3amuThl I, Tuma B. AnHanuzaTopbl BBINOJHEHBI B T€PMETUYHOM
BOJIOHEIIPOHUIIAEMOM KOpILyce Kilacca MPOMBIIIIEHHON 3amuThl [P-65.

Ananmuzatopel ABII-01 BBIONTHSIOTCS B HECKOJIBKMX HCHOJHEHUAX, KaXI0€ M3 KOTOPBIX
OTIIUYAETCS aMIIEPOMETPUUYECKUM CEHCOPOM U MPUHAAIEKHOCTSIMHU, BXOJSAIIMMH B KOMIUIEKT €ro
noctaBkd. KOHCTPYKLIMH aMIIEpOMETPUYECKUX CEHCOpPOB pa3paboTaHbl € Y4YeTOM CHeUu(pUKd
M3MEpEeHuil B TOW MM MHOM 00JacTu HapoAHOro xo3sicrtBa. [loaToMy mpu BbIOOpE HCIOITHEHUS
aHaJIM3aTopa JKeNaTeIbHO UCXOAUTh U3 Ha3HAUYEHHUs U 001acTy MpUMEHEHUs aHanuzaTopa. O6nactu
MPUMEHEHUS aHAIM3aTOPOB W OOO3HAYEHHSA WX HCIOJHEHUN MpU 3aKka3e U B JOKyMEHTAIMH

JPYTOro U3JeNus IPUBEACHBI B TabmuIe 1
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Taomuna 1.

O0o3Hauenue
HCIOJIHEHHS aHATU3aTOopa

Oo0o3nauenne AC n
aKceccyapoB BXOASIIIHUX B

Ha3znauyenune u od1acTu
NpUMeHEeHHUsl aHATU3aTopa

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

2010 Il OIIpeneieHusl “‘yTedeK’ BOAOpoJa
B DJIGKTPOJU3HBIX, B  CHCTEMax
H3mepurtenbHas kamepa | OXJIKICHUS TE€HEPATOPOB, B
HUKIIr €MKOCTAX C JKUIAKMUMU SAOCPHBIMHU
IMoOyauTenns pacxoaa OTXOJIaMH, a TaKXKe JJIi MOHUTOpPUHIA
(rpyua) COCTaBa BO3JAyXa MPOMBIIIJICHHOU
30HBI €  Ienpl0  obecreyeHus
MOKapOB3PHIBOOE30MACHBIX  YCIOBUI
MIPOU3BOCTBA.

W3mepenus Bogopoja B BOJE B TOM
ABII-01 T ACpH,-04 YHUCJIE€ B MUKPOTPAMMOBOM JMaIa30He
TY  4215-002-66109885- KOHILICHTpALUH. s KOHTPOJIA
2010 HN3mepurenbHas kaMepa | IPOLECCOB  BOJOXMMIIOATOTOBKM B
HUKIDK aTOMHOW M TEIJIOBOM DSHEPreTHUKE:
¢ 00paTHBIM KJIATIAHOM oL, TIPOC, ADBC, Ttemmocery,
KOTEJIbHBIE. [Ipumenstorcs B
XUMHUYECKOH, HEe(PTSIHON, MHILIEBOI
MPOMBILIIIEHHOCTH u BOEHHO-

MIPOMBIIIJIEHHOM KOMILIEKCE.
[Ipennaznauen 11 W3MEpEHHH
ABII-01 A ACpH;-06 KOHIIEHTPAlN! BOJOPOJIA B KUAKUX U
TY  4215-002-66109885- | Crepunuzyemble CEHCOPBI | ra3000pa3HBIX Cpelax IMPU BBICOKUX
2010 npu temneparype 143 °C u | naBieHusx, B TOM 4Yucie B 1-oM

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

KOHTYpEe  OXJaXICHUSA  SJEpPHBIX
PEaKkTopoB. CeHcopbl MOTYT
yCTQHABIMBAaThCSI B OHMOPEAKTOPHI
OTEYECTBEHHOIO U HMIIOPTHOTO
npou3BoACcTB. Amnanuzaropsl ABII-
0lA Takke MOTryT NpPHUMEHATHCS B
XUMHUYECKON u
HedTenepepabaThIBaroIei

IPOMBIIIICHHOCTH, KorJa

HEOOXOUMO TIPOBOAMUTH HU3MEPEHHS
KOHIICHTpALUU BOJIOpOAA

BBICOKHX JaBJICHUAX.

pu
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2. TEXHUYECKUE XAPAKTEPUCTUKHA

OcHOBHBIE TEXHHUECKUE XapaKkTepucTku ananuzaropa ABII-01 npuBenens! B Tadbnutie 2.

Taoauua 2.
3HAYEHUE
TEXHUYECKUE XAPAKTEPUCTUKU TEXHUYECKUX
XAPAKTEPUCTHUK
Jnama3zoHbl NOKa3aHUIA:
- KOHLIEHTpAI[MX BOJIOPO/IA, MKF/I[M3 0-2000
- KOHIIEHTPALMU BOJIOPOJA, Mr/z[M3 0-20.00

- POIIGHTHOTO COZCPXKaHMs BOJOpO/Ia B ra3ax, 00. %
- MapIUATLHOTO JIaBJICHUS BOJIOPOA, MM.PT.CT
klla

- TEMIIEPATYPbI aHATU3UPYEMOH KUAKOCTH, °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:
- KOHLIEHTpAI[MX BOJIOPO/IA B )KUAKOCTAX,
B nuamnaszosax: 0 - 200 MKF/,Z[M3
200 - 2000 MKr/am’
2.00 —20.00 mr/n
- IPOLICHTHOTO COJIEPKaHUSI BOJAOPOA B razax
B quanasonax: 0 - 20 00. %
20 - 100 06. %
- MapUUATLHOTO 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

ABTOMaTHuUecKas cucreMa cHH(pa3HOM TeMIepaTypHO KOMIICHCAITUH

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

Koppekust 6apoMeTpuyeckoro AaBaeHUs €CTh

Koppekuus Ha coneHoCTh eCThb

TpeBokHAsI CUTHAIIM3ALMS 110 BEpXHEMY U H)KHEMY PETYJIUPYEMBIM

mpeJiesaM coepKaHus BOJI0poIa

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 3a/1aHus Kod(HUIMeHTa MacTabupoBaHus

(Km) npu aBapuiiHOM 3alIKaIMBaHUK caMOIKCLA Km=10;
B03M0KHOCTh IPOTOKOIMPOBAHUS PE3YIBTATOB U3MEPEHUH C UX eCTb
COXpaHEHHEM B MAMATH aHAJIM3aTOpa U OTOOPAKEHUEM Ha JAUCIUIEE B

TaOJIMYHOM BHUJIE.

DNIEKTPOHHBIN OJTOKHOT €CTh
Bbixoz1b1 Ha KOMIIBIOTEP RS-485(USB)
Cpenusist 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 CEHCOopa 16x80

- IUINHA Ka0ens, He MeHee, M 2
Macca ananu3zaTtopa, Kr, He Ooiee 2.0

[Ipumeyanue:

A - moka3aHMsI aHaJIM3aTopa B BEIOPAHHOM €IMHULIE U3MEPEHMUS.
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3. COCTAB U3AEJIUA U KOMIIVIEKT IOCTABKH

B xoMmIeKT mocTaBKH BXOIAT U3ACIIHUSA 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. ®uakoH ¢ 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. Kommekr JKCIUTyaTallMOHHOU HXIOK 4215-002.1- 1
JIOKYMEHTAIlUH, TacIopT. 66109885-10PD

*) ONPCACIISICTCS BAPUAHTOM ITOCTABKU

4. IOBEPKA AHAJIM3ATOPA.

4.1. TloBepka aHaMM3aTOPOB JOJKHA MPOU3BOJIUTHCS HE PEXE OJHOTO pa3a B 12 Mecsiies, a
TaKXXe MOCJIe PEMOHTA U ITTUTEIBHOTO XPaHCHHUS.

4.2. YcIioBUS TIOBEPKH U MIOATOTOBKA K HEH.

4.2.1. Ilpu ipoBeIeHUU MOBEPKHU JOJKHBI COOJTIOIATHCS CICAYIOIINE YCIOBUS:

- TemmepaTypa oKpyxaroeit cpeas 293 +5 °K, (20 + 5) °C;

- OTHOCHTEJIbHAs BJIaXKHOCTE 65 + 15 % mpu 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 mnpoBeneHHEeM TIOBEPKM  aHaIU3aTopa  HEOOXOAWMO  BBIMIOJHUTH
MOJITOTOBUTENIbHBIE PalbOThL. [IJii 3TOrO pa3MecTUTe TIMOBEpIEMOE H3IeNHe W HEeo0XOIUMoe
0o0opyI0BaHUE Ha pabovyeM CToje, 00eCIeYrB ya00CTBO pabOThl M MCKIIIOYHUB IOTAJaHKE HA HEro
MPSIMBIX COJIHEYHBIX JIydei. 3aTeM MOATOTOBHTE aHAIHM3aTOp K pabdoTe COrJIacHO pasjieny
“ITonroroBka K paboTe” HACTOSIIETO PYKOBOJCTBA IO SKCILTyaTaIlHH.

4.3. IlpoBeeHue MOBEPKHU.
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4.3.1. HOBepKa daHaJIn3aTopa 3aKJIKYacTCd BO BHCIIHEM OCMOTPEC aHajin3aropa,

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

4.3.2. I1pu ipoBeIeHUHU BHEIIHETO OCMOTPA JOJIKHO OBITH POBEPEHO:

- OTCYTCTBHME MEXaHMUYECKHUX MOBPEKACHUH, BIUSIONIMX HA TOYHOCTDb MMOKA3aHUN aHATIN3aToPa;
- YHCTOTa pa3be€MOB U THE3/I;

- COCTOSIHHE COCTUHUTEIBHBIX TPOBOIOB;

- COCTOSIHHME JIJAKOKPACOYHBIX ITOKPBITHI U YETKOCTh MAPKUPOBKH.

AHanu3aTopsl, UMeroIIHe 1edeKThl, KOTOPhIE 3aTPYAHIIOT paboTy ¢ aHAIU3aTOPOM,
OpakyIoT U HAMpaBISIOT B PEMOHT.

4.3.3. OmnpezneneHue CUCTEMATHYECKON MOTPEIIHOCTH <OKUAKOCTb-ra3y (cMm. m. 5.3.3 PO)
IIPOBOJAT IOCJE TPaAyHPOBKH AHAIM3ATOpa IO JBYM TOYKAaM COIVIACHO M. 9 pykoBoACTBa IO
JKCIUTyaTanuu. MeToauka M3MEpeHUs CHCTeMaThdecko omuoOku <« KHIKOCTh-Ta3» omucaHa B
[Ipunoxxenun 2.

Pe3ynbrathl MCTIBITAHUI CUUTAIOT yAOBIECTBOPUTEIBHBIMU, €CIU ONpPEICICHHOE 3HAYCHUE

cUCTeMaTH4YecKoil omuoku «KHUIKOCTh — ra3» COOTBETCTBYET TEXHHMYECKHM XapaKTepUCTHKaM Ha
MoBepseMbIil aHanu3aTop (I. 2. HACTOSIIEro NaclopTa).
IIpu wusmepenusx pH, m cH, B KHUIKOCTAX aHanM3aTtop aBTOMATHYECKU KOPPEKTUPYET ITY
IIOTPEIHOCTh. briarogapst ’ToMy pas3HMIA NOKa3aHWM aHanu3aropa npu uzMepeHusax pH, u cHs B
JKUJKOCTU W ra3e HAXOMSIIMMCS C HEH B COCTOSSHUM JWHAMHYECKOTO PAaBHOBECHS, OKa3bIBAECTCS
CKOMIICHCUPOBAaHHOM. BBejeHHe aBTOMaTHYECKON KOPPEKIMH CUCTEMATUYECKOM MOTPEIIHOCTH
(OKUJIKOCTh-Ta3» TMO3BOJISIET HCIBITAHHS O ONPEACICHUIO MPEAENIOB JOMyCKaeMOi abCONMIOTHON
MOTPEITHOCTH M3MEPEHHUs MaplIHMaAIbHOTO JaBJIICHWS W KOHIIGHTPALlMU PACTBOPEHHOTO B BOJIC
BOJIOPOJIa MPOBOJAUTH MO METOAMKAM ONHCaHHBIM B ILIL. 4.3.4.1 - 4.3.4.2, ucnons3ys Ipu 3TOM
[II'C. Ilepen mpoBeAeHUEM STHUX UCIIBITAHUN OMPEAENAIOT KOA(DPHUIIMEHT «GKUIKOCTh-Ta3» U BBOJAAT
€ro 3HAaY€HUWE B aHAIU3ATOp [UIS TMOCIEAYIOIIE aBTOMAaTUYECKOW KOPPEKIHH PE3yIbTaToOB
u3mepenuii (Puc. 8.4-3, PO).

4.3.4. OmpeneneHue TNPENETOB JOMYyCKaeMOW aOCOJNIOTHOW TMOTPEUTHOCTH W3MEPEHUs
KOHIIEHTpaluu (MapuuaibHOro JaBICHUS) BOJIOPOAA MPOBOMAAT MOCTE IPaTyHpPOBKU aHAIU3aTOpa
Mo JByM TOYKaM corjacHo M. 9 PD wu BBeAeHHWs HW3MEPEHHOTO 3HadeHHs Kod(duimenra
<OKHJIKOCTh-Ta3».

HcnbiTanuss ~ MOTYT  OpPOBOAUTBCA ~ Kak MO aTTECTOBAaHHbIM  I[TOBEPOYHBIM
BoiopoaocoaepxkamuM 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 HCHBITAHUN 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 mpoBeIeHNs UCTIBITAHUH COOMPAIOT YCTAaHOBKY MOKa3aHHYIO Ha puc. 4.1

o O
O
o O
(@)

\ \ > m/ J

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

1 - AMmepoMeTpuuecKkuil ceHcop; 2 — u3MepHuTenbHas kamepa; 3 — BbixoaHas Tpyoka UK; 4 -

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

AMIIEpOMEeTpHUYECKUIl ceHCop 1 yCcTaHaBIMBAIOT B H3MEPUTENBHYIO KaMmepy, BBIXOIHYIO
TpyOKy KoTopoil moacoeauusitor Kk Oamtonam III'C. Bxomuoit mrynep MK coemunsior ¢
ruapo3atBopoM 4. [ToBepky MpOBOIAT CISAYIOMIMM 00pa3oMm:

e [loouepenHO MOACOCAUHSIIOT BBIXOJAHYIO TPYOKY (6) M3MEpUTETbHON KaMephl 2 K OaioHaM

(1, 2, 3) c aTTeCTOBaHHBIMU ITOBEPOYHBIMU TAa30BBIMH CMECSIMU BOJOPOA C a30TOM:

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

"T'a3 Ne2" - 15 + 5 % Bomopoa B a3ore,

"T'az Ne3" - 90 +5 % Bogopona B a30Te (IOMyCKAETCsl HCTIOIB30BaTh BOJOPO/ MOTyYaeMbIil

B pe3yJibTaTe paCTBOPEHUSI METAIIIMUECKOT0 IUHKA B Pa30aBIEHHON CepHON KHUCIIOTE).
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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 pocTwKeHHMS YCTOMYMBBIX MOKAa3aHUH TMPOU3BOAAT OTCYET KOHLEHTpalUu
(mapuuanbHOTO JaBJEHMs) BOJOPOJA B BHIOPAHHOM omepaTopoM eauHulle usmepeHus (o0.
%, xIla, MM.pT.CT., MI'/JT), U TEMIIEPATYPHI.

Jna kaxxpoit I1II'C npousBoast 3 + 5 uaMepeHuil.

PaccunThiBalOT KOHIEHTpAaIMIO W/WIM mapuuanbHoe aasieHue Bojopoma B III'C, mo

dbopmynam:
Xj=Yj (1)
(pH2) j=B*Yj )
G = (CH)mas:*Xj/100 3)
rae: B — 0apomerpuueckoe JaBlieHUE;
Yj - npouentHoe conepkanue Bogoposa B [1I'C;
Xj, (pH3)j n Cj — pacueTHble 3HAUY€HHUS MPOLEHTHOTO cojepkanus (00. %), mapuuaibHOro
naBieHus Boaopona (MM. pT. cT. wiu 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 ) (nanaple 6epyTces u3 Tadbnuisl B [12).
t — temneparypa usmepenust, “C
BrrncrnstoT 3HaueHUS OCHOBHOM a0COMIOTHOM MOTPEITHOCTH ISl KX I0T0 U3MepeHust (4j i)
1o ¢popmyne
Aji(06. %) = | Aji(06. %) - Xj | (4)
4ji(pty) = | 4 i(pH) - (pHj | )
4 i(Cn) = | 4ji(Cnr) - Gj | (6)

rne: Aji — moxka3aHus aHaJIM3aTopa B BHIOPAHHOM OMEpaTopoM €IUHMIIE U3MEPEHUs IS j-TO
[I'C u i-ro u3mepeHnus;
i — IOPSIIKOBBII HOMEp u3mepenus, i =3 + 5 B j —oii [1I'C;

Jia xaxpon I[1I'C BeIMUCISIOT 3HaY€HUS] OCHOBHOM a0COJIIOTHOM MOTPeHOCTH U3MEPEHHM

( A] ) Kak cpenHee apuMeTHIecKoe aOCONMFOTHBIX MOTPEITHOCTEH M0 COBOKYITHOCTH H3MEPEHUHN

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 — KonudyecTBo 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 Kaxaou u3 [II'C HaxoguTcss B COOTBETCTBUU C
TEXHUYECKUMHU XapaKTePUCTUKaMH Ha MOBEPSIEMbIN aHamu3aTop (1. 2. HACTOSIIEro MacnopTa).

4.3.42. Meroauka WCOBITAHUA TIO OIPEICIICHUIO IPENEJIOB OCHOBHOW abCOMIOTHON
MOTPEUTHOCTH HW3MEPEHMs] KOHIIEHTpauuu (mapuuanbHOro naBienus) Boaopona mo [II'C,
MoJTy4aeMbIX ¢ momorpio yctaHoBkd YK-01 (3amensier meroauky 1m.4.3.4.1 mpu orcyrcTBuu [1I'C B
OayutoHax).

Ornpeenenrie NpoOBOAAT MOCIE IPAJYUPOBKU aHATU3ATOpa MO JIBYM TOYKaM COTJIACHO 1. 9

PYKOBOJACTBA ITO SKCIIITyaTalllH.

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 ¢ HOMOIIBIO Talfku 4.

HcnplTaHuss 1O ONpEJENICHUI0 MpEeAesioB JOMyCKaeMoW aOCONIOTHOM MOTpeIHOCTH
M3MEpEeHUs] KOHIIEHTpaluK (MapluajbHOrO JaBJIeHUsS) BOJOpOJa B €AMHMIIAX H3MepeHus 00. %,
k[la, MM.pT.CT., MI/JI, MKT/JI IPOBOJSAT MOCJE TPAAyUPOBKH aHATU3aTOpa MO IBYM TOYKaM COTJIACHO
. 9 pyKOBOACTBa MO AKCIUIyaTallMy. 3aTe€M H3MEIbYaloT 5-7 IpaHysl METaNIMYECKOro LIMHKA U
B3BEIIMBAIOT TPU - MATh HaBecOoK Maccod or 50 mo 300 Mr Ha aHaJIUTHUYECKHUX BeEcax C
MOTPENTHOCTRhIO0 B3BemmBaHus MeHee 1 wmr. Cocyn 3 TmateapHO MPOIYBAaOT aTMOC(HEPHBIM
BO3JIyXOM C MTOMOILIbI0 MUKPOKOMIIPECCOPA U 3aKPBIBAIOT BEHTUJIb 2 HA ruaposarBope. Peaktop 7
3aMOJHAIOT AKKyMYJISATOPHOM cepHoil kucioTo 8. OAHy U3 HABECOK METaUIMYECKOro IHMHKa
OpocaroT B peakTop 7 W OBICTPO COCIUHSIOT €ro ¢ BXOAHOW TpyOkou 6 emkxoctu 3. s Goree
OBICTPOrO TPOTEKAHUS PEaKIUU PEKOMEHIYETCS HAaBECKy IIMHKAa H3MENbYUTh, a peakTop 7
HOTPY3HUTh B cTakaH ¢ Temion Bogoii (50 — 80 °C). IlomyvaeMmblii B peakiui pacTBOPEHHS LMHKA
BOJIOPOJI CMEILIMBAETCs C aTMOC(HEpHBIM BO3AYXOM B oOBbeme cocyna 3, oOpa3ysl MOBEpOUYHYIO
ra3oBYy10 CM€ECh, IPOLIEHTHOE COJIEpKaHUE BOJIOPO/IAa B KOTOPOU ONPENEISIOT 10 popMyJie

Xj=Vi/(Vj+Vc)*100 (7)
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rae: 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 cocyae 3 depe3 ruaposarsop 10.
[Tocne crabunm3anuu mokazaHuil (IPUMEpPHO yepe3 5 MUHYT) MPOU3BOAAT OT 3—X A0 5-Tu
U3MEpEHUl ¢ MHTepBajIoM B | MUHYTy. 3aTeM oTcoeauHsIOT peaktop 7 u npocrtator ACpH, u3
cocyaa 3. AMmepoMeTpu4ecKuil CEeHCOop BbLAEpKHUBAIOT B aTtMochepHoMm Bosnyxe (kak III'C c
HYJICBBIM COJIEp’)KaHHeM Bozopoaa) B TeueHue 25-30 muHyT. [locie MOCTHXKEHHS YCTOWYMBBIX
nokazanuit AC B aTMoc)epHOM BO3/1yXe MPOU3BOJAT UX OTCUET.

WcnpiTanns NMOBTOPSAIOT U1 KaXAOW M3 OCTaBUIMXCS HAaBECOK METAJUNIMYECKOrO IIMHKA.
[locne kaxaoro wucHbITaHUS CcOCyA 3 THIATENBHO  MPOJYBAIOT BO3AYXOM C IIOMOIIBIO
MHUHHMKOMIIpECCcopa.

s xaxxaoi [1I'C BbIUMCIIAIOT 3HAYEHHUSI OCHOBHOM aOCOJIIOTHON MOTPEIIHOCTH U3MEPEHU I
(4)) o opmymam (1) - (9)

Pe3ynpTarel NMOBEpKM  aHaIM3aTOpa CUUTAIOT YAOBIETBOPUTENIBHBIMH, €CIM OCHOBHA
abCoIOTHasl TOTPEIHIHOCTh M3MEPEHUN KOHILEHTpaluKu (mapuuaibHOro MJaBJICHHs) BOJOpPOJA
HAaXOJUTCSI B COOTBETCTBUM C TEXHUUECKUMH XapaKTePUCTUKAMHU Ha MOBEPsIEMbIi aHanu3arop (1. 2
HACTOSILEr0 MacropTa).

4.3.5. Onpenenenue BpeMEHU yCTAaHOBJICHHS IOKa3aHUM.

[IpoBepky BpeMeHHU yCTaHOBJIEHUS MMOKAa3aHUH PEKOMEHIYETCSl COBMELIATh C UCIIBITAHUSIMU
[0 ONpPENEICHUIO MPEJENIOB JOMYyCKaeMOM OCHOBHOW MMOTPEIIHOCTH HM3MEPEHHH KOHLEHTpaluu
BOJIOPOJIA.

4.3.5.1. Ilpu npoBeneHun wucHbITaHUN 1O Metoauke 1. 4.3.4.1 TpoBepKy BpeMEHU
YCTaHOBJICHHS ITOKa3aHHUI MIPOBOAT CIIEIYIOIIUM 00pa3oM.

e Brxonnyro tpyoky MK otcoenunsior ot 6amionos ¢ I1I'C u npoaysaror K atmochepHbiM

BO3JIyXOM C TTOMOIIbIO 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 crabminzanuu nokazanuii ACpH, B Bo3ayxe, BHIXOJHYIO

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

MOKa3aHUM OT pacueTHOW KOHIEHTpaluu Xij, BeIUnuciaeHHou no ¢popmye (1).
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Pe3y.]'IbTaTBI TIOBCPKHU dHaJIN3aTopa CUYHUTAKOT YAOBJIICTBOPUTCIIBHBIMU, C€CIIM BpPEMs

YCTAaHOBJIEHUsI IOKa3aHUN COOTBETCTBYET TEXHUYECKUM XapaKTEpPUCTUKAM Ha IIOBEPSEMBIN
aHanam3atop (CM. II. 2).

4.3.5.2. Tlpu npoBeneHuu WuCHbITaHUM 1O Mertoguke M. 4.3.4.2 NpPOBEpKYy BpEeMEHU
YCTaHOBJICHHS [TOKa3aHUH MPOBOJAT CIEIYIOIUM 00pa3oM.

e Cobuparor ycraHoBKy ais npurorosienus [II'C B cooTBeTCTBUM CO CX€MOW NPUBEICHHOM
Ha puc. 9.3. AMIEpPOMETPUYECKHH CEHCOpP 5 YCTAaHABIMBAIOT B COCYJ 3, IE€pMETUYHO
¢buKkcupysi ero ¢ NOMONIBIO Taiku 4 M pe3nHOBOTO Kousblia. PeakTop 7 3amonHsOT
AKKyMYJIITODHOW  CEpHOM  KHCIOTOW. M3Menb4eHHYI0 M B3BEILICHHYK)  HAaBECKY
METAJUTMYECKOTO ITMHKA MMOMEIIAIOT B PEAKTOP 7, KOTOPBIH OBICTPO COSTUHSIOT C BXOJHOM
TpyOkoit 6 emxoctu 3. [locie 3aBepiieHus peakiuu (MpeKpalieHne npouecca o0pazoBaHUs
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 OTKPYUMBAIOT raiiky 4 u
noctatoT ACpH, u3 emkoctu 3, duxcupys npu 3TomM Bpems noctwxeHuss 10 % 30HBI
MOKa3aHUM OT YPOBHS curHaja cencopa B emkoctu ¢ [1I'C.

e PesynpTaTel NOBEPKM aHaIM3aTOpa CUHTAIOT YIOBJICTBOPUTEIBHBIMM, €CIH BpeMs
YCTAaHOBJICHUs TOKA3aHUI HAXOMUTCSA B COOTBETCTBUU C TEXHUYECKUMH XapaKTEPUCTUKAMU
Ha TIOBepsieMbIil aHanu3aTop (1. 2).

4.3.6. OmpeneneHue TMPeAeNOB 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 porpyxaroT uyBcTBUTenbHYI0 4yacTh ACpH, um tepmomerp nHa riaybmny 20-30 MM B
TEPMOCTATUPYEMBIM CTakaH C HWHTEHCHUBHO IIEPEMEIIMBAEMON BOJOHM, HMEIOLICH
TEMIEPATYpPy MOBEPSEMON OTMETKH LIKAJIBI;

® [I0CJIE€ BBIIEP’KKH B BOJIE B TEUEHHE HE MEHEE 5 MUHYT CHUMAIOT MOKa3aHUs TeMIIepaTypbl

TCPMOMCTpPA aHAJIN3AaTOpa U STAJIOHHOI'O TCpMOMETPA.

IIpumeuanue. KonmuecTBO OTMETOK IIKAIbl MOKET OBITh YBEIMYCHO WM YMEHBIIEHO UCXOJS U3
pEabHOTO JHana3oHa HW3MEPEHUN TeMIepaTyphl MOBEPSIEMOTo MpUOOpa, HO € 00s3aTeTbHBIM

BKJIIOUEHHEM Ha4aJbHOTO U KOHEYHOI'0 3HAaYeHHI 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 MEIlIaKa;
4 — aMIIepOMETPUUYECKUI CEHCOpP; 5 —BOJa; 6 — TEpMOCTAaTUPYEMBII CTaKaH;

7 — u3mepurenbHbiit 60k ABIT-01.

4.3.6.2. Tlpenen A,.. OCHOBHOW JOIMyCKaeMON aOCONIOTHON TMOTPENIHOCTH H3MEPEHUS

T

TeMIIepaTypbl IPHOOPOM PACCUUTHIBAIOT O (hopMyJie

Ap=T"-T' (8)

1

rae: I —3HaueHme TeMIepaTyphl CPe/bl, H3MEPEHHOE MPHUOOPOM;
T " 3nauenne TemiiepaTypbl Cpebl, H3MEPEHHOE STATOHHBIM TEPMOMETPOM.

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

TEMIIEpaTyp, HE MPEBBIIIACT 3HAYCHHS, YKA3aHHOTO B I. 2, PEe3yJbTaThl UCIBITAHUNA CUHUTAIOTCS
YAOBJIETBOPUTENbHBIMU, a MpUOOp NPU3HAIOT NPUTOJHBIM K JaJbHEHIIEeMYy IPOBEIECHUIO
ucnbITaHui. B mpoTuBHOM citydyae npubop OpaxyroT.

4.3.7. Tlo pe3ynbTaTaM NOBEPKU BBIIAECTCS CBUACTEIBCTBO O NMEPBUYHOW HIIM MEPUOTUUYECKOM

TIOBEpKE.
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S. IPABHUJIA XPAHEHUSA

5.1. AnHanuzaTtop B YNAKOBKE NPEANPUATHUA-U3TOTOBUTENS JOJDKEH XPAaHUTBCA B 3aKPBITOM
noMmenieHuy npu temmeparype or 5 10 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)

HEOO0XOAUMO CIIUThH PACTBOP JIEKTPOIIHUTA.

6. TAPAHTUU U3I'OTOBUTEJISA (ITOCTABIIIUKA)
6.1. I'apaHTUIHBIA CPOK AKCIUTyaTalldMu aHaJIu3aTopa mpu coOmoacHuu IloTpedurtenem ycioBuid
AKCIUTyaTalluy, YCTAaHOBIEHHBIX HACTOSIIMM MAcIopTOM, - 24 MecsIia co IHS Mpodaku mpudopa.
6.2. I'apaHTUiiHBII CPOK XpaHEHUs 0e3 MepeKOHCEPBALlUH NP COONIONEHUH MPABUI XpaHEHHS - 3
roja.
6.3. B TedeHuwe rapaHTUWHOTO CpPOKa TPHU COOIIOJECHUU IMOTPEOUTENIEM MPaBHJI SKCIUTyaTalluu
MPEANpHUsITHE - M3TOTOBHUTENh 0€3BO3ME3THO PEMOHTHPYET WM 3aMEHSIeT aHAJIU3aTop WIH €ro

4acTH 10 NPEABABICHUIO rapanTuiiHoro tanoHa (Ilpunoxenue 1).

7. CBEAEHUS O PEKJIAMALIUAX
B ciyyae oTkaza aHanmu3aTopa WM OOHApYXCHUs HEUCIPABHOCTH B €r0 paboTe B MEPUO.T
JICHCTBUST 0053aTENILCTB, a TAKXKE OOHAPYKECHUSI HEKOMIUICKTHOCTH TIPH €r0 TIEPBUYHOMN MPHEMKE,
BIajieser] 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 MHOTOQYHKIIMOHATBHBIN ABIT-01,
3aBojickoil Homep Ne 296020 COOTBETCTBYET TEXHUYECKUM YCIOBUAM

TY4215-002-66109885-2010 1 npr3HaH TOAHBIM ISl SKCILTyaTal|H.

Jlata BbImycka 20 r.

M.IL

HOI{HI/ICI/I HWIN OTTUCKH JIMYHBIX KJIGfIM, OTBCTCTBCHHBIX 3a IPUCMKY.
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[MTPMJIOKEHUE 1.

000 “Pupma "Ansda BACCEHC"

[Ipennpusitue U3roTOBUTEND

TAPAHTUUWUHBIN TAJOH Nel

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

Howmep u gata Beimycka Ne 296020
(3armomHseTCs 3aBOJI U3TOTOBUTENIEM )

[TpunoOperen

(mata, HOANKCH U IITAMII TOPTYIOIIEH OpraHU3alun)
BBenen B akcrutyaranuio

(maTa, IOAIUCH)
MPUHAT Ha TapaHTUIHHOE 00CITYKUBAHUE PEMOHTHBIM MPEATIPUITHEM

M.II. PykoBogurens npeanpusaTus

000 “dupma "Anppa BACCEHC"

[IpenmpusiTiie U3rOTOBUTEH

TAPAHTUUMHBINU TAJOH N2
Ha PEMOHT (3aMEHY) B TEUCHHUE TAPAHTUHHOTO CPOKA aHAIM3aTOpa BOJOPOAA
ABII-01 TV 4215-002-66109885-2010

Howmep u nata Beimycka Ne 296020

(3aIONHAETCS 3aBOJ| HU3TOTOBUTETIEM )

[TpunoOperen

(mara, MOAMKCH U IITaMIT TOPTYIONIEH OpTraHU3aIiH )
BBeneH B sKCILTYaTalMIo

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

ML.II. PykoBoauTesnp npeanpusTus
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IIpuaoxenne 2.

MeTtoauka u3MepeHus1 U MPoleyPa BHeCEHUSI KOPPeKUMHU
cUCcTeMaTHYecKod oInoKH «KNIaKocThL-ra3»

[lepen ompeneneHueM cHUCTEMAaTHYECKOW TOTPEUIHOCTH <(OKUAKOCTb-Ta3» Heo0X0IuMo
OOHYJUTH KO3 PULIHMEHT, KOPPEKTUPYIOLIUH JaHHYI0 OIIMOKY (cM. puc. 8.4-3, PD).

OrnpeneneHre CUCTEMAaTUYECKON MOTPEIIHOCTH «KHUIKOCTh-Ta3» MPOBOISAT HAa YCTAHOBKE
VYK-01, Bxonsumeil B KOMIUIEKT IOCTaBKM aHalu3aTopa. YCTaHOBKY [uisi mpuroroBineHus I[II'C
coOuparoT B cooTBeTcTBHM co cxemoi puc. 9.4 PD. Cocyn 3 3anomHsioT Ha Y4 oObema
JUCTUUIMPOBAHHOM BOJIOM M MOMEIIAIOT B HETO aKTUBATOP OT MarHUTHOM MEIIAJIKU. 3aT€M B HETO
YCTaHABIIMBAIOT aMIIEPOMETPUUECKHUI CEHCOP 5, TepPMETUYHO (PUKCUPYS €r0 C TOMOIIBIO Talku 4 U
pe3uHoBoro Kousblia. B ruapo3arsop 10 ¢ momolpo mIpuia 3aJIMBaloT 3 Ml TUCTUIUTMPOBAHHON
BOIbl U 3aKPyYHMBAIOT BEHTWIb 2. PeakTop 7 3amonHSIOT aKKyMYJSITOPHOM CEpHOW KHCIIOTOM.
N3MenbueHHYI0 U TPEABAPUTEIBHO B3BEIICHHYIO0 HABECKY METAINIMYECKOTO IIuHKa Maccoit 70 + 10
MI OpocaloT B peakTop 7 U OBICTPO COEAMHSIIOT €ro ¢ BXoaHOW TpyOkoi 6 emkoctu 3. Ilocme
3aBepIIeHUs] peakiuu (TpekpalieHne Tmporecca oOpa3oBaHusi My3bIppkoB H, B peakTope 7)
BXOJIHYIO TpyOKYy 6 MEpEeKpbhIBAIOT C MOMOILBIO 3aKMMa, U OT HEE OTCOEAMHSAIOT peakTop 7. 3areM
cocy 3 PHEPrUYHO BCTPSAXUBAIOT B TeueHue 10 — 15 MuHyT, Hachlas IUCTUUIMPOBAHHYIO BOIY
Bopoponocoaepxamieit [1I'C, monydeHHOlH B pe3yabTaTe CMEIIMBaHMs BO3ayXa B 00beMe cocyaa u
BOJIOPOJIa, TMOJYYSHHOTO MPH PACTBOPEHHWH HABECKHM ILIMHKA B pa30aBIEHHOW CEpHOU KHCIOTE.
3arem cocynl KiaayT OOKOBOM MOBEPXHOCTHIO HA MATHUTHYIO MEIIAJIKY, IIPH 3TOM YyBCTBHTEIIbHAS
noBepxHocTh ACpH, nomkHa HaxoguTbCs B Bojie. 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
BBIYHUCIISTIOT 3HaueHue kodpdurmenta « KuakocTs — raz» mo gopmye

K= (A - A,)/A:*100, (5)
rae: Ar U Ay - TIOKa3aHUS aHATU3aTOpa MPHU U3MEPEHUsX B ra3zoBod (pase u B KHUIKOCTH (BOJE)
COOTBETCTBEHHO, HAXOASAIIEHCS C HEM B COCTOSIHUM PABHOBECHSI.

Pe3ynbTaThl UCHBITAHUN CUYHUTAIOT 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

aHATU3UPYEMOH KHIKOCTH.

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

CEHCOpa OT CKOPOCTH IIOTOKAa. B Tex ciydasx, Korjga U3MEpPEeHHs IPOBOJAT IPU IOCTOSHHOU
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CKOpPOCTHU IIOTOKA, 3Ty IMOrpCIIHOCTb HU3MEPCHUA MOXKHO HCKIIOYNTD. Z[J'IH 9TOI'0 CHaydajia

Heo0X0AMMO BBIMOMHHUTH M. 1, 2 meromuku I12. 3arem HeoOXomumMo coOpaTh YCTaHOBKY,
o0ecreunBaroIyr0 TpeOyeMylo CKOPOCTh MPOTOKA JUCTHIUIMPOBAHHOM BOMABI, HACHIIICHHOM
BOJIOPOJIOM BO3AyXa, 4epe3 uameputenbHyto kamepy AC. Takas ycTaHOBKa, HalpuUMEp, MOMKET
ObITh COOpaHa C HUCHOJB30BaHHWEM MEPUCTATBTHUECKOTO HAcOCa C PETYIUPYEMBIM PACXOIOM.
YcTraHoBUTE pacxoja JAUCTHJUIMPOBAHHOW BOJBI Ye€pe3 HU3MEPUTENIbHYIO KaMepy ONM3KHH K
pEaTIbHOMY Pacxo/y aHaJIM3UPYEMOM JKUAKOCTU NIpHU ee aHanuse. [locne nocTHKeHus: yCTOMYUBBIX
MOKa3aHUW MPOU3BEAUTE MX OTCUET. 3aTEM BBINMOJIHUTE IL.I. 4, 5 MeTOAWKH, onmucaHHOW B [12.
[locne BBOAa B »HHEProHE3aBUCHMYIO MaMATh 3HaueHHs Koddpduuuenta «Kuakoctb-raszy,
aHAJIM3aTOp aBTOMATHYECKH OyJIeT BHOCUTh KOPPEKIHUI0O MpPH TMPOBEIECHUU H3MEPEHUN B

KunkocTax. [Ipu n3MepeHunsx B ra3ax KOppeKIHs BHOCUTHCS HE OyeT.
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IMpuioxkenne 3.

[MopsiioK BBOJIa KOHCTAHT TEPMOMeETPA

[Tpu 3aMeHe nmaTyuka TeMIepaTypbl B NMaMATh aHaIU3aTOpa HEOOXOIMMO BBECTH HOBBIE

KOHCTAHTBI, 3HAUYCHUA KOTOPBIX MOXHO HalTH B IMacropTe AaT4uunKa.

Jyis 3TOr0 HEOOXOAMMO MEepPEeUTH B CIyKeOHOEe MEHIO T'PaJyHPOBOK, OKHO KOTOPOTO

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

«BBom». B oTKpBIBIIEMCSI CITYy’)K€OHOM MEHIO rpaayupoBok (cM. Puc. I13-1.) HeoOxoaumo 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», MOCIe Yero OTKPOETCs

cily>ke0HOEe MEHIO TPayHupOBKHU 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 YCTaHOBKHU HaXXUMast «BBoay

Puc. I13-3. Oxao «KOHCTAHTDBI

TEMIIEPATYPbI»
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Ipunoxenue 4.

MeTtoauka rpaiydpoBKH TOKOBOT'O BbIX0/A.

o O
O
O O
(@)

Puc.I14-1. TlogkmtoueHne MuIMaMnepmerpa
K TOKOBOMY BBIXOJly aHAJIM3aTOPA.

J1st rpaxyupOBKHA TOKOBOTO
BBIX0/1a HEOOXOAMMO BBIKIIIOUUTH
NUTAaHUE aHAJIN3aTOPA, OTCOCTUHUTh
OT KJIEMM TOKOBOTO BBIXOZa
pabounii kabenb U MOACOCIUHUTD K
HUM MIUIHaMnepmeTp (cMm. puc. [14-
1).

BrirounTe nrtaHue npudopa.
[lepeiinute B ciy’keOHOE MEHIO
rpaayupoBok  (cMm.  puc. [I3-1
[MPUJIOXKEHUA  3). BeiGepute
OTILIUIO «ToxoBoT0 BBIXOJIQ»,

Haxxmute «BBOJI».

Ha nucniee ananu3aropa oTKpOeTCsl OKHO,
nokaszaHHoe Ha puc I14-2. Cuuraiite nokaszanue
MUWIMAMIEpMETpa U BBEAWUTE peE3yJbTaT C

MOMOIIbIO KHOTIOK MepeMEIeHUs Kypcopa.

**IPANYHPOEEA®*
TOEOEOT'D BROTA

HMa=mephkTe I EESIMTE
mor [IEPEOM mow et

19.00

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

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

Y TPEThEU TOYEK.
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IMpuioxkenne 5.

BoccTraHoBiieHHE 3aBOJCKHX YCTAHOBOK
K mnponenype BoccTaHOBIEHHS 3aBOJACKHX IapaMeTpPOB clieAyeT Mpulerarb TOJBKO B
KpaitHux ciy4asx. [Ipu 3ToM Hy»HO YETKO BBHITIOJIHATH UHCTPYKIIMHU, BHICBEUHBAEMbIE Ha JUCILICE

aHaJIHM3aTopa.

Jl11 BOCCTAHOBIIEHHUSI 3aBOJICKMX IapaMeTpOB HY>KHO BOWTH B okHO **YCTAHOBKII**
(cm. puc. 2.6.2-3) u BbIOpaTh ONMIHIO «3aBOJCKHE HACTPOHKM». [|JIsi BOCCTAHOBIICHUS 3aBOJCKUX

YCTAaHOBOK B TUAJIOTOBOM OKHE BeIOepuTe omniuio «JIA» n 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 nmog4YMHEHHOT 0.
OO0mue cBegeHus
CxopocTts niepeaun JaHHbIX: 9600 OUT B CeKyHITY.
®opmat nauubix: OIMH CTApTOBBINA OUT, OUH CTOMOBBIM OUT, BOCeMb HH(POPMAITMOHHBIX OUTOB,
OTCyTCTBI/Ie YCTHOCTH.

Crpyxkrypa nanssix: [Ipotrokon Modicon Modbus (RTU).

B ananusarope peainsoBana ¢pynkuusa Read Holding Registers (4TeHne perucTpos JaHHBIX)
Anpeca perucTpoB aHaJIM3aTopa, U ONUCAHWE XPAaHUMOM B HUX MH(OPMALIUH JIaHbI 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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