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Byt npuoopenu ananuzamop eooopooa ABII-02 y

pPa3padomanHvlii u 6bINYULCHHBLIL
000 «@upma «Anvgha BACCEHC».

Buumamensno npouumaiime oannoe pyxosoocmseo.
OnHo cooeporcum 8a)rcHyw uHGopmayuro 006 ycmpoiicmee
ananuzamopa, e2o0 0COOEeHHOCMAX U MeMOOUKAX NPOBEOCHU
u3MepeHull npu peuleHuU KOHKPemHuuix 3a0ay
AHATUMUYECKO20 KOHMPOJIA 6000P00a.

[annoe pykosoocmeo nomoscem Bam npasunvho
YCMaHo8UmMb AHAIU3AMOP U OICMPO 6eCMU €20 8
IKCHIyamayuro, coon0as npu IMom Heoodxooumole
mpebosanus e2o 6€30naAcH020 UCNOIb30BAHUA.

Buumamenvnoe usyuenue uncmpyxyuu noseonum Bam 6
NOJIHOI Mepe UCNOIb306aANb WUDPOKUE 603MONCHOCIU
ananuzamopa, odecneqyus nPu IMOM 6blCOKYI0
Ippexmuenocmu e2o npumenenun. Q6vém ceedenuil u
UIIOCMPAayuil, NPUBEOEHHBIIL 8 OAHHOM PYK0OB0OOCHEe,
obecneuusaem npasuIbHYIO IKCRIYAMAYUIO AHATIUIAMOPA U
ecex e2o0 y3/108.

! Coxpansaiime oannoe pyxoeodcmeo ¢ kauecmee
CHPABOYUHO20 MAMEPUATA, MAK KAK 8 HeM CO0ePIHcamc
UHCMPYKYUU, He00X00uMble 0151 NPAGUNLHOU IKCHIYamayuu
aHAIU3amopa, nPoeeOeHUs MeHCPe21aAMEHMHO20
00CayIHCUBAHUA U NEPUOOUYECKOILl NOGEPKU AHANU3AMOPA.

BHUMAHMUE! ITpu nocraBke aHanu3atopa B 3MMHEE BpeMsl roa
aMIIEpOMETPUYECKHI CEHCOP HE 3aIOJIHAETCS PACTBOPOM IIEKTPOJIUTA.
Bamr cencop mipu otripaBke [He| ObUT 3aII0THEH paCTBOPOM BJIEKTPOJIUTA.




OmauuumenvHnule ocovennocmu ananuzamopos ABII-02
1.

Y HuBepcansrOCTD aHaJIM3aTOpPOB u IIUPOKUI aACCOPTUMEHT
amnepoMerpudeckux ceHcopoB (AC) mo3BONAIOT pemiarh JoOble 3adadd
aHAJIMTUYECKOT0 KOHTPOJIS BOJIOPO/Ia B JIFOOOW OTpaciu HApOJHOTO XO3sIICTBA.

Awmnepomerpuueckue  cencopsl  (AC)  06NANAIOT  yIIyYIICHHBIMH
METPOJIOTUYECKUMHU U AKCIUTYaTaI[MOHHBIMH XapaKTepUCTHKaMH,
HEOTPAaHUYEHHBIM CPOKOM CITY>KOBI, BBICOKOH HAaJEKHOCTBIO, MPOCTOTON B
pabote u oOcnyxuBanuu. [lapameTrpsl Kaxaoro Bapuanta ucnoyiHeHus AC
ONTHMU3HUPOBAHBl JUISI PEHICHHS KOHKPETHBIX 3aJad aHaJUTHYECKOTO
KOHTPOJISl BOJAOPOJIa, & UX KOHCTPYKLMH pa3pabdOTaHbl C y4eTOM CHELU(PUKH
NIPOBEJICHUS M3MEPEHUIN B PA3IUYHBIX 00JIACTAX.

M HorodyHkIHOHATEHBIE BO3MOKHOCTH aHAIM3aTOPA TIO3BOISIOT IPOBOLHTh
U3MEpPEHUs NapLHAIBbHOIO JIAaBJICHHUS U KOHLIEHTPALUU BOJIOPOJA B KUAKOCTSIX
U ra3ax B Jit000i BBIOPAaHHON ONEPATOPOM €IMHMIIE U3MEpPEHUs. AHaIu3aTop
TaK)K€ MO3BOJISIET IPOBOJUTH U3MEPEHUS TEMIIEPATYPHI.

Bnaroz[apﬂ opuruHanbHocTh AC  obOecneunBaercs: “‘Hepa3pylIArOLIMMA
KOHTPOJIb” aHAJIM3UPyEeMOM MpoObl, IIUPOKUI HMaNa30H, BHICOKAasi TOUHOCTb U
JOCTOBEPHOCTb HM3MEPEHUM, BBICOKAs CEJIEKTUBHOCTh, JKCIPECCHOCTh H
CTaOUJILHOCTh MOKA3aHUM, a TaKKE€ MX HE3aBUCUMOCTb OT CKOPOCTH IOTOKa
AHAIM3UPYEMOM KUAKOCTH M HAJIMYMSA B HEM MEIIAIOIIMX KOMIIOHEHTOB U
B3BELIECHHBIX YACTHIL.

Ananuzamoput 600opooa ABII-02 ovbecneuusarom:
ABTOMaTI/I‘-IeCKYIO KaJMOpPOBKY HYJIEBON TOYKU IO aTMOC(EPHOMY BO3IYXY;
ABTOMaTquCKy}o KaJTMOPOBKY KPYTH3HBI TTO TTOBEPOYHON Ta30BON CMECH;

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

B osmoxuocTs BBIOOpA YJI0OHOM JIJ1s1 oniepaTopa €IUHUIBI U3MEPEHHUS;
KoppeKuI/Ho 0apOMETPUYECKOTO JTaBJICHUS U COJICHOCTH;
ABTOMaTquCKy}o CUTHAJIU3ALMIO MTPEBBIIIEHUS IOPOTOBBIX YPOBHEH;
I[I/ICT&HHI/IOHHy}O repeiayy CUrHAJIOB ¢ ToMolpio RS-232;

ﬂHCerTHon 3aIlKCh Pe3yIbTaTOB U3MEPEHUN B SHEPTOHE3aBUCUMYIO MaMSTh
C BO3MOXKHOCTBIO OTOOpakeHus Ha rpaduueckoM auciiee u nepenady B [1K;

C aMOJINarHOCTHKY. Y n0GHbiit uHTepdeiic;
Il onceerky rpadutdeckoro aucies B 3aTEMHCHHBIX YCIOBHSIX;

I €pPMETHUYHOCTh KOpITyca, CTENEeHb 3alUThI [P-63.
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1. PacnakoBka aHaju3aropa.

[Ipn nonmydyeHuu aHanmu3atopa, yOeIUTECh YTO YNAKOBKAa HE BCKPBHITA U HE
NOBpEXAeHA. ECiin BHEIIHUI OCMOTpP YIAKOBKH MO3BOJSET MPEANOI0KHUTh O €€
BO3MOKHOM BCKPBITHM WJIM NOBPEXKIACHUN AHAIM3AaTOpPa IPU TPAHCIIOPTUPOBKE,
HE3aMEUINTENBHO BBI3OBUTE MPEIACTABUTENS] TPAHCIOPTHOW KOMIIAHUU U
BCKPOWTE YIIAKOBKY B €TI0 IIPUCYTCTBHH.

AHanM3aToOp BOAOPOJA M KOMIUIEKTYIOIIME M3JACNIHS K HEMY IOCTAaBISIOTCS B
IIPOYHOM IUIACTMACCOBOM KOHTeWHepe. KOHTEelHHEp MOXET HCIOIb30BaThCsA IS
NEPEHOCKH Mpubopa npu padboTe B MOJEBBIX YCIOBUAX. PekoMeHayeM COXpaHUTh
KOHTEHHEp ISl TOCIEAYIOIe OTIpaBKu MpuOopa NPeAnpUsITUIO U3TOTOBUTEIO
win  pernoHanpHorM L[CM miig  mpoBeneHMs NEPUOJMYECKON TOBEPKA U
TEXHUYECKOTO OOCITYKUBAHHUS.

[TonoxuTe ymakoBKYy € aHajaM3aTOpOM Ha paboOyuil CTOJ MU paclakyirte ee
(pacrosioxkeHue KOMIIOHEHTOB B KOHTEIHEPE MMOKa3aHO Ha pucyHke 1.1).

BepxHWKA oTCeK
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HwHHWA oTCek
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. KomnnekT zanacHbix yacTen.

. PeaKkTuetl.

. DNeKTPOnuIT.

. AHanuzaTtop kucnopoaa AKIMM-02.

. MNacnopT, pyKoBOACTEO MO 3KCNTyaTaluu.

IJ/ [

. Kabenb WHTepd eica RS-232.

f/,/:

. AMNepoMeTPUYECKWA CeHCop.

0 =~ g R W R =

. BRoK nuTaHun.

Puc.1.1. PacnonoxxeHue KOMNOHEHTOE B KOHTEWHEpE.

[IpoBepbTE KOMIUIEKTHOCTh aHAIM3aTOPA COTJIACHO OIKUCH BJIOKEHHOU B
ynakoBky. Ilpm o0OHapy>KeHMM HECOOTBETCTBHUSI CBSDKMTECh CO  CBOUM
IMOCTABIIMKOM.

B xOMIUIEKT MOCTaBKM aHAIU3aTOPA BXOJST:
i H3mepurenabHOE YCTPOKWCTBO aHAIM3aTOPa C CETEBBIM KadeineM

M Amnepomerpuueckuii cencop (cMm. puc. 3.1, puc.3.3, puc. 3.6)
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M KoOMIUIEKT 3amacHbIX 4YacTe M MPUHAIICKHOCTEH K aMIIEPOMETPUYCCKOMY
CEHCOpPY, B KOTOPBIA BXOSAT:

>» DJIaKoH C 3JIEKTPOJIUTOM

» MewMOpaHHbIe KoJTauyku (3 1IT.)

> Koo pe3nHoBOE (Ha MEMOPaHHOM KOJIITAYKe)
N3mepurenshas kamepa (B komruiekte ¢ ABIT-02T, ABIT-02T)
NurepdelicHbiil kabenb
PykoBOACTBO MO AKCIUTYyaTaliuu

B B & A

[InacTMaccoBbie MEPEXOIHUKHN HA BXOJIHYIO TPYOKY

JIOTIOTHUTENIBHO MOTYT OBITh 3aKa3aHbl CJIETYIOUTUE U3IEIHS:
YerpoiictBo s kanuboporku YK-01

YerpoiictBo moaroroBku razosoii npoosr YIII'TI-01 (k ABIT-02T)
N3meputensHas kamepa 11t mukpoananuza MKMA (xk ABIT-02J1)

@uiabTp TOHKON OUHUCTKY ra3oB u xujkocteit (k ABIT-02T, ABII-02T")
[ToGyauTens pacxoaa ajis 3a6opa nmpod razos u npoaysku UK (rpyima)

R ERR

Jucketa 3.5” ¢ mporpaMMHBIM oOecrieueHreM i nepenadn qanubix B [TK

M3Bnekute u3 koHTelHepa kabenb wuHTepderica, 3apsIHOe YCTPOHCTBO M
PYKOBOJICTBO IO 3KCILTyaTallMd. 3aTEM aKKypaTHO M3BJIEKHUTE aMIEPOMETPUYECKUN
CEHCOp U U3MEpUTEIbHOE YCTPOUCTBO. PacnonoxuTe ux Ha pabodyem cToe.

Ipumeuanne. AC NOAKIIOUEH K U3MEPUTEIILHOMY YCTPOMCTBY aHAIU3aTOpa.

KommuiekT 3amacHpIX 4YacTedl W MPUHAMJIEKHOCTEH HAXOIMUTCS B KPBIIIKE
KOHTEUHEpA.

2. ObaacTu npuMeHeHus1 aHaIu3aTOPoB ABII 1 0003HaYeHNEe BAPMAHTOB UX

HUCIOJTHEHMS].

Anamuzatopsl  ABII-02  mnpenHazHadyeHbl IS ONEPAaTUBHOTO U
IIPOU3BOJICTBEHHOT'O KOHTPOJISI KOHLIEHTPAMU BOJOPO/Ia B )KUJIKOCTSIX U ra3ax.

Anamuzatopsl  ABII-02 npeaHazHaueHbl MJisI aBTOMATHYECKOIO KOHTPOJIS
PacTBOPEHHOr0 BOJOPOJA B XHMMHMKO-TEXHOJIOTMYECKHUX IIpOLiEccax IMOArOTOBKH
BOJIbl HA MPEANPUITUAX TEMIIOBOM U ATOMHOM HEPTETUKHU.

Ananmuzatopsl ABII-02 mpegnazHaueHbl 1J11 MPOU3BOACTBEHHOTO KOHTPOJIS
COZEPKaHUST MOJIEKYJISIPHOTO BOJOPOJAAa B 1-OM KOHTYypE OXJIaXKIEHUS SAEPHBIX
PEaKTOPOB Ha OOBEKTAX ATOMHOMN YHEPTETHKH.

Ananuzatopsl ABII-02 npeaHa3HayeHbl 1Jis ONpeaeeHus “‘yTedek’ BOJ0poaa
B 3JIEKTPOJIM3HBIX, B CUCTEMAX OXJIAXKJCHUS T€HEPATOPOB, B EMKOCTAX C KUJIKUMU
AIEPHBIMA  OTXOAAaMH, a TaKXe [JIsi MOHMTOPHUHIAa COCTaBa BO3JyXa
IMPOMBIIIVIEHHONM 30HBI C II€JIbl0  00€ecleyeHus: I0KapoB3pPhIBO-0€30MaCHBIX
YCJIOBUM ITPOU3BOJICTBA.

B xumuueckoii u HedTenepepabaThiBarOIei TPOMBIIIEHHOCTH aHATU3aTOPbI
ABII-02 npenHa3zHayeHbl JUIsi TPOU3BOJCTBEHHOTO KOHTPOJIS BOJAOpPOJa B
XUMHUKO-TEXHOJIOTHUECKUX MPOLIECCAX CUHTE3a OPraHUYECKUX U HEOPTaHUYECKHUX

Hayuno-npouszeoocmeennan pupma “ BHOAHA/IUTHYECKHE CUCTEMbBI H CEHCOPABI”
AHAJIU3ATOP BO/JOPOA ABII-02



COCIMHEHMUM, KpEeKMHTa He(TH, MPOU3BOJCTBA aMMHaKa, IMOJUAITUIECHA U T.I.
Anamuzatopsl  ABII-02 HaxoAsT NpUMEHEHHWE B HAay4YHO-HCCIENOBATEIbCKUX
YUPEKACHUSIX AaTOMHOM MPOMBIIUIEHHOCTH, a Takke B aBTOMOOWJIbHON
IPOMBIIIJIEHHOCTA TPU  CO3JaHUM  DKOJOTMYECKHM YHUCTBIX  BOJOPOJHBIX
JIBUTATEJICH.

VYuuBepcanbHocTh  aHanmuzaTtopoB  ABII-02, nmocturaerca  Omaromaps
UCIIOJIb30BAHUIO IIHUPOKOTro accoptumenTta cencopoB (AC). [ns oOGo3HaueHUs
UCIIOJIHEHUS aHaliM3aTtopa Mocje 3amucu Tuna aHanuzatopa «ABIDy mudpamu
«01» yka3pIBaeTCs €ro MPOMBIIIICHHOE UCTIONIHEHUE, I pamu «02» yka3piBaeTCs
NOPTATUBHOE HCIONHEHHE, a OykBamMu «A», «T», «['», «JI», «II» yka3piBaeTcs
(yci0BHO) 00J1aCTh €ro MPUMEHEHUS WM Ha3HAYCHUE:!

e «A»- ATOMHas HEpreTuKa
«T»- TennoBas 3HEPreTHKA;
«I'»- I'a3oananusarop;
«JI»- JlabopaTopHbIii;
«II»- Iorpyxuoit AC aJist UBMEPEHUI B EMKOCTSIX, METAHTEHKAX U T.II.
BapuaHThel MCHOTHEHNs aHAIU3aTOPOB OTIMYAKOTCS aMIIEPOMETPUUYECKUM
CEHCOPOM U NPHUHAMJICKHOCTIMU, BXOISIIMMU B KOMIUIEKT €r0 MOCTABKH.
Ha puc. 2.1 — 2.5 mnoxa3aHbl pa3jauyHble BapUAHTHl MCIIOIHEHUS
aHanusatopoB ABII-02.

ABII-02JI B xommiekte ¢ ACpH,-01
[peaHA3HAYECH Jing: | M3MEPEHUMN
KOHIICHTpAIlMH, MaplIUaJIbHOTO JIaBICHUS
BOZIOPOJIa M TEMIEPATYPhI B KUIKOCTAX U
razax. Ilpumensercs B s1abOpaTOPHBIX
ARIM-02 | YCJIOBHUSIX ~ PA3IMYHBIX  MPOMBIIIJICHHBIX
L Y PeaNPUATAN U HAy4YHO-
HCCIIE0BATENbCKUX YUPEKICHHUIA.

LIS RILLATOR R it

Puc. 2.1. Buemnuii Bug ananuzaropa ABIT-02J1.

Hayuno-npouszeoocmeennasn pupma “ BHOAHA/TUTHYECKHUE CUCTEMbBI H CEHCOPAI”
AHAJIU3ATOP BO/JOPO/JA ABII-02
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Puc. 2.2. Buemnuii Bujg
anaimm3atopa ABII-02T".

9
Anamuzatop ABII-02I" B koMmIUIeKTE C
ACpH,—02 NpeaHA3HAYECH IS
W3MEPEHUN KOHIICHTPAIIMK BOJOPOJA B
razoo0pa3HbIX cpenax. B Tex ciydasx,
KOTJa aHaJU3UPYEeMbId Ta3 HaXOIUTCS
oz paspsbKeHuEM U BBICOKHX
TeMmreparypax, aHaJau3aTop MOKET
KOMILJIEKTOBAThHCS YCTPOUCTBOM
moAroToBku Ta3zoBod mpooOsr YIITTI-01.
ABII-02I' MIPUMEHSETCS I
ompeaeneHus  “‘yredek’  BOAOpoAa B
AIIEKTPOJIM3HBIX, B CUCTEMaX OXJIAXKCHUS
T€HEPaTOPOB, B EMKOCTIX C JKHJIAKUMH
SJICPHBIMA ~ OTXOJaMHU, a Takxke s
MOHUTOPHUHTA cOoCTaBa BO3/IyXa
MIPOMBIIIICHHOM 30HBI c LIEJIBIO
obOecrieueHusT MOXKaPOB3PHIBOOE30MACHBIX
YCJIOBUM MTPOU3BOJICTRA.

B xumuueckoit u HedrenepepabaThIBarOIICH

npoMbliliuieHHOCTH aHanu3atop ABII-02I" npumensieTcst s MpoU3BOACTBEHHOTO
KOHTPOJISI KOHIIEHTPAllMM BOJAOPOJIa B XUMHUKO-TEXHOJOTHYECKUX Ipoleccax
CUHTE3a OPraHUYeCKMX W HEOPraHWYeCKHX COCJAMHEHHH, KpeKkuHra HedTH,
MPOU3BOJICTBA aMMUAKa, MOJIUATUIICHA U T. 1.

ARIT-0Z

© o

ilaindia il

AR R LTEE R WAL

Gl

02T

Anamuzatop ABII-02T B KOMIUIEKTE C
ACpH,03 (mmu ACpH,—04) u mnporouHoii
W3MEpPUTEITHLHOM KaMepou HKIDK
NpeaHa3Ha4YeH ISl U3MEPEHUN KOHIICHTPALUU
BOJAOpPO/JAa M TeMIeparypbl B  IIOTOKE
KUIKOCTEH, B TOM YHCIIE B MUKPOIPAMMOBOM
JMana3oHe KOHIEHTpaIu.

ABII-02T npumeHnsieTcsa npu onepaTUBHOM
aHATUTUYECKOM KOHTpOJIE IPOLIECCOB
BOJOXUMITOATOTOBKM B aTOMHOM M TEIJIOBOM
suepreruke: TOLl, 'POC, ADC, Tennocetu u
kotenbHble. AHanmuzatop ABII-02T Ttakxke
PUMEHSIETCS B XUMUYECKOM, u
HedTenepepadaTbIBaOIEe MPOMBIILIEHHOCTH,
a TaKkKe B JPYrHMX 00JIaCTIX HapOJHOIO
X035H1CTBa.

Puc. 2.3. Buemnuii Bua ananuzaropa ABII-

Hayuno-npouszeoocmeennan pupma “ BHOAHA/IUTHYECKHE CUCTEMbBI H CEHCOPABI”
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Puc. 2.4. Buemnuii Bujg
ananuzatopa ABIT-0211.
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Puc. 2.5. BHemnuii Buj aHanu3aTopa
ABII-02A u ACpH,-06.

Anamuzatop ABII-02I1 B koMIuiekTe c
ACpH,-05 nmorpyxHoro tuma npegHa3HaueH
JUIsl U3MEPEHHUI KOHIIEHTpAllUd BOAOPOJAA B
razax M OKUIKOCTSX HEMOCPEJCTBEHHO B
Toukax oTOopa mnpob. ACpH,-05 wmoxer
yCTaHABJIMBAThCS B €MKOCTHU 3allOJIHEHHbBIE
AHATU3UPYEMOU cpenou, HaIpuMep
UCTEPHBI C HEPTENPOAYKTAMH, METAHTEHKH,
Kojmoaipl, maxTel u T.JO. ABII-02I1
NPUMEHSETCS JJIsl  ONpeNesieHusa “‘yTeuek”
BOAOPO/a B DIIEKTPOJIM3HBIX, B CHCTEMax
OXJIQXKJICHHUS] TEHEPaTopoB, B EMKOCTIX C
KUIAKAMU SIICPHBIMU OTXOJIaMHU, a TAKXKe JJIs
MOHUTOPHUHTA cocTaBa BO3/lyXa

IIPOMBIIIIEHHON 30HBI C LIEIbI0 00ecreyeHus
YCIIOBUU

HO)KapOB3p51B06CBOHaCHBIX
IIPpONU3BOACTBA.

Hayuno-npouszeoocmeennan pupma “ BUOAHA/IHTUHYECKHE CUCTEMbBI H CEHCOPBI”
AHAJIU3ATOP BOJOPO/IA ABII-02
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Anamuzatop ABII-02A B kommiekre ¢ ACpH,—06 mnpennasHauen s
U3MEpPEHUN KOHLIEHTpAIMUd BOJAOPOJIa B JKHAKUX M Ta3000pa3HbIX Cpeaax mpu
BBICOKHUX JIaBJICHUSIX, B TOM YHCIIe B 1-OM KOHTYpE OXJIaXKICHHUS SIICPHBIX PEAKTOPOB.
ACpH,—06 BbIOTHEHBI B KOpPIyCe€ W3 HEpXKaBCIOIIEH cTalu, CHaOXEHBI
KOMIIEHCATOPOM BHEIIHETO JaBJICHUS U BBIICP)KUBAIOT HEOTPAHUUEHHOE KOJIUYECTBO
LMKIOB cTepuiusanuii  octpeiM  mapoM npu  T=143 °C. CeHcopsl MOIyT
yCTaHaBIMBAThCA B (pEpPMEHTEPbl U OMOPEAKTOPHI OTEUECTBEHHOI'O M HUMIIOPTHOTO
npousBoAcTB. AHanuzatopsl ABII-02A Takke MOryT PUMEHSTHCS B XUMHUYECKOU U
HedTenepepadaThIBaOIEd MPOMBIIUIEHHOCTH, KOIJa HEO0OXOAMMO TPOBOAMTH
U3MEpPEHUs KOHIIEHTPAIlMK BOJOPO/IA MPHU BBICOKUX JIABJICHUSX.

3. IloaroroBka K padore U NPOBEPKa pad0TOCIOCOOHOCTH AHAJIU3ATOPA.

Buumanme! Ilocie TpaHcnopTHpOBaHHMsS B YCIOBUSX OTPHIATENLHBIX TEMIIEPATYP
AQHAIM3ATOPBI TOJKHBI OBITH BBIJICPIKAHBI B TPAHCIIOPTHOM Tape MPU HOPMATBHBIX YCIOBHUSIX HE
meHee 4 wuwacoB. [lpm otTmpaBke aHanm3aropa TO TMOYTe B 3UMHEE BpeMs Troja
aMIIEpOMETPUYECCKHE CEHCOPBhI HE 3allOJIHSAIOTCS PAcTBOPOM DJICKTPOJIUTA, O YEeM JIEIaeTCs
COOTBETCTBYIOIIAs 3alMlUCh Ha CTP. 2 HACTOANIETO PYKOBOACTBAa. B 3Tom ciyuae Bawm
HEO0OXOAMMO BBITIOJIHUTH ONepanuu 1. 3.3

Ecan Bam ceHcop 3amoJiHEH PacTBOPOM JJIEKTPOJIHMTA, TO He Tpedyercs
BBIIMMOJ/JIHATL OII€PallMM 110 J0JHUBKE IJEKTPOJIUTA WA 3aMEHE MeMﬁpaHHOFO

KoOJIIMavKa.

3.1. Ecnu TpaHCHOpTHpPOBAHME aHAIU3ATOpPa OCYIIECTBISJIOCH B 3UMHEE BPEeMs
roaa (CM. CTp. 2), BBIIIOJHUTE ONepanuu M. 3.3. HaCTOAIIET0 PyKOBOJICTBA.
Eciau Bam AC 3anmo/iHeH pacTBOPOM 3JIEKTPOJUTA (CM. 3alIMCh HA CTP.
2), TO mepexoauTe K BHINMOJHEHHIO 11. 3.3.6.

3.2. BuHewHuii BUJ aMnepoMETPUIECKUX CEHCOPOB.

Amnepomerpuueckuii ceHcopbl (AC) BBITYCKAIOTCS B HECKOJIBKUX
BapuaHTax ucnoiHeHus (cMm. n. 4). Buemnuii Bug AC noka3aH Ha
puc. 3.1.

Cencop ACpH;-01 — nocraBnsiercs B komiiekte ¢ ABIT-02J1

' Cencop ACpH,-02 - nocraBnsercs B koMmiuiekte ¢ ABIT-02T

Cencopst ACpH,-03 u ACpH,-04 — mocTaBIIsSItOTCS B KOMIUIEKTE C
l ABII-02T.

y Ot CEHCOPBI UMEIOT  OJMHAKOBbIE  TabapuTHBIE |
= MPUCOEAUHUTENIbHBIE pa3Mepbl M OTJIMYAKOTCA BHYTPEHHUMH
H napamerpamu. [lapameTpbl KaxkIOro ceHcopa ONTUMU3UPOBAHBI
il st Kaxaoi obnactu npumeHenust ABII-02 u BeiOpaHbl ¢ yueTom
OCOOCHHOCTEW pElIeHWs] KOHKPETHBIX 3aJad aHAIMTUYECKOTO

KOHTPOJISl BOAOPOJA.

Puc. 3.1. Buemnnii Buj ammnepomerpuueckux ceHcopoB ACpH,-01, ACpH,-02,
ACpH,-03 u ACpH,-04.

Hayuno-npouszeoocmeennan pupma “ BHOAHA/IUTHYECKHE CUCTEMbBI H CEHCOPABI”
AHAJIU3ATOP BO/JOPOA ABII-02
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Cencopet ACpH,-01 B OCHOBHOM HCIHOJIB3YIOTCS IS
UCCJIEIOBAaHUI B TAOOPATOPHBIX YCIOBUSIX. :

Cencopet ACpH,-02, ACpH,-03 u  ACpH,-04

MOCTaBJISAIOTCS ¢ u3MepurenbHoi kamepoi (UK). Jlis Toro, =
9TO6BI JocTaTh ceHcop u3 MK HeobxXoamMo cHawama o
OTKPYTUTh HAKUJHYIO TaliKy, @ 3aTEM OCTOPOMKHO JOCTaTh

CEHCOP.

Puc.3.2. BHemHuii Buj ceHcopa
B U3MEPUTEIHLHON Kamepe.

) Cencop ACpH,-05 mocraBisieTcsi B KOMIUIEKTE C aHAJIU3aTOPOM
i ABII-02II. On ycTaHOBJIEH B TE€PMETUYHOM sUYCHKE U3
| HEPKaBEIOUIEH CTaJIM U PACCUMTAH HA MPOBEACHUE U3MEPEHUN Ha
riryounax g0 20 M. B 6a30Boii noctaBke ninuHa kadens ACpH,-05
COCTaBJISIET 4 M.
[Tpn HEOOXOAUMOCTH MPOBEACHUS U3MEPEHUI Ha TiyOuHax Oosee
4 M, nuHy Kabemnst HeoOX0AUMO YTOYHUTH IIPH 3aKas3e.

Puc. 3.3. Buemnuii Bus ammnepomerpudeckoro cencopa ACpH,-05 norpyxHoro tumna
B FTEPMETUYHOM STYEHKE.

;
J Jus  Toro, 4TOOBI JOCTaTh CEHCOpP U3 ile
repMETUYHON sSIYeWKHM HEoO0XOJuMO CHavaia
OTKPYTUTh HUKHUW KOPITYC.
3atem, JeBON pykoW OepyTcs 3a BEpXHHUH ~—
T KOpPIIyC a IMpaBOd 3a CEHCOP MU OCTOPOYKHO

JOCTAOT CEHCOP U3 BEPXHETO KOpITyCa.

S’

%

Puc. 3.4. Buemnuii Buja cencopa Puc. 3.5.Buemnuii Bug ACpH,-05
0e3 HIDKHEro Kopiyca. 0e3 repMETUYHOU STYCHKHU.

»

Hayuno-npouszeoocmeennasn pupma “ BHOAHA/TUTHYECKHUE CUCTEMbBI H CEHCOPAI”
AHAJIU3ATOP BO/JOPO/JA ABII-02
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IIpumeuanue. ACpH,-05 ymioTHS€TCS B BEpPXHEM KOPIyCE€ IO YIUIOTHUTEIBHOMY KOJIBILY.
[Tostomy, nmnst Toro uroObl noctaTb AC U3 BEpXHEro Kopiyca, HEOOXOJUMO MPUIOKHUTH
HEeOOJIbIIIOE YCHIIE JUTS IPEO0JICHUs cuil TpeHus. CtapaldTech yCUIINE NMPUKIIAAbIBATh BAOIb OCH
AC, He mpukacasicb K MeMOpaHe, 3aKpeIUICHHOHM Ha TOPLIOBOM IMOBEPXHOCTH MEMOpPAHHOTO
Kousnayka. Ecnu ceHcop «Ipuiium» B MeCTe YIJIOTHEHHMS, ONPOOYyHTe NPOBEPHYTh €r0 BOKPYT OCH
II0 4YacOBOM CTpPEIKE OTHOCHUTENBHO BEPXHETO Koplyca. B nmanpHeilneM cmasbplBaliTe MecTa
YIUIOTHEHHMsI CEHCOpa Ba3e€JIMHOM UJIM BaKyyMHON CMa3KOM.

Awmnepomerpuueckre ceHcopsl ACpH,-06 BbIIyCKAarOTCS B  HECKOJIBKHX
BapHaHTax HcrnonHeHus (cMm. Tabmuiyy Ha puc. 3.8). Boemmnumii Bun
aMIIEpOMETPUYECKUX CEHCOPOB IT0OKAa3aH Ha puc. 3.6.

Cencopsl ACpH,-06 mocraBisitotrcst B
KoMIuiekTe ¢ ananuzatopom ABII-02A.
OHu BBINONHEHBI B KOpHycax W3
HEP)KABCIOMICH CTamu © CHA0XCHBI
KOMIIEHCATOPOM BHEIIHETO J1aBJICHUS.
bmarogapss  aToMy ~ OHM  MOTYT

UCII0JIb30BaThCS npu BBICOKHX
JABJICHUSIX, B TOM 4uclie B l-oMm
KOHTYpE OXJIAXKICHUS SJIEPHBIX
PEaKTOPOB. CeHcopsl UMEIOT

YHUBEPCAJIBHBIE TUIIOPA3MEPBI I UX
YCTaHOBKH B (dbepmeHTEpbI 51

Puc. 3.6. BHemHuii BuJ CTEpUIN3yeMbIX OHOPEAKTOPHI OTCYECTBEHHOI0O M

amnepomerpudeckux cencopos ACpH,-06.  3apybexnoro npoussoicts. ACpH,-06
MOTYT yCTAaHABIIMBAThLCS B

TpyOOTIPOBOJBI U €MKOCTH paboTatomue moa faaBieHueM. CeHCOPHl BBIICPKUBAIOT
HEOTPAHNYEHHOE KOJIMYECTBO [IUKJIOB CTEPUIIM3AIMK OCTPhIM mapom mpu T=143 °C u
P=3 aru.

3.3. 3ameHa MeMOpPaHHOTO KOJIMIAYKa M PacCTBOPA dIEKTPOJIHUTA.

Ecnu tpeOyercs 3aiuTh pacTBOp 3JAEKTPOIUTA (CM. CTp. 2) WU
3aMEHUTh MEMOpAaHHBIA  KOJIIAYOK, JOCTaHbTE€ CEHCOp U3
U3MEPUTENBHOM KaMepbl WM TEPMETUYHOM SYEWKH, a 3aTeM
BBIITOJTHUTE oneparuu 1.a1. 3.3.1.-3.3.5.

3.3.1. OtkpytuTe TalKy CEHCOpa M AaKKypaTHO JIOCTaHbTE
AJIEKTPOAHBIN aHCAMOJIb U3 MEMOPAHHOTO Kojamnayka (cM. puc. 3.7).

Puc. 3.7. Buemmuit sug ACpH, 6e3
MEMOpPaHHOTr0 KOJIIayKa.

Hayuno-npouszeoocmeennan pupma “ BHOAHA/IUTHYECKHE CUCTEMbBI H CEHCOPABI”
AHAJIU3ATOP BO/JOPOA ABII-02



14

BHUMAHME He npukacaiiTech K 3JI€KTPOAHON CUCTEME U CTEKJISIHHOW T'Wiib3e pykamu. Jlaxe
HE3HAYUTENIbHOE 3arpsi3HEHUE BHYTPEHHUX SJIEMEHTOB CEHCOpa OTPHUIATENIbHO CKa3bIBAECTCS HA
ero pabore.

Ipumeuyanue. Eciu 351eKTpOAHBIN aHCAaMOIIb «IPUIIAID K KOJIMAYKY, TO B HEM MOT BHICOXHYTh
pacTtBop oJyiekTponuTa. B aTOM ciyudae 3aneiite ¢ momouiplo mmpuia 1 — 2 M
JTUCTUJUTMPOBAHHON BOJBI B 3a30p MEXKY KOJIIMAYKOM W AJIEKTPOJIHBIM aHcamOiem. Yepes 2-3
yaca 3aKpUCTAIIIM30BABIINECS] COJM PacTBOpPSTCS, U Bbl 0e3 ycunmii 1ocTaHeTe 3IeKTPOIHbII
aHcaMOJIb.

3.3.2. IlpomoiiTe 3MEeKTPOAHBIN aHCaMOlb B JAUCTUINIMPOBAHHON BOJZE, OCTOPOKHO
yIaJUTe OCTAaTKH BIaru (UIbTPOBAIBHON Oymaroil W MOJOXKUTE €ro Ha caldeTky.
IIpomoniTEe KOJIMa4YOK NAMCTHUUIMPOBAHHOW BOJOW M CTPSAXHUTE OCTABIIYIOCA B HEM

BJIATY.
JUis  3aMeHbl  MeMOpaHHOro
IDW\ Wcnonkenma ACpH-06 KOJIIIayKa 2 B CTEPWIN3YyEMOM
10 O6o3Havenne AC | d, MM| D, MM| L, MM ACpH,-06
ACpH-06-01 25 |25 | 70 | CCHCOPC pHb>- (cm.
ACpH.-06-02 19 |25 [150 | puc.3.8) cHayaiga OTKPYTHUTE
ACpH-06-03 19 [ 19 [200 4
ACpH:-06-04 22 22 [250 HIWKHUA ~ Kopmyc 1, 3aTeM
CHUMMTE MeMOpaHHBIH
[ KoJmnayok 2 (cMm. puc. 3.8).
— & 1 - HIDKHWI KOpMIYC IIpumeuyanne. B  Bepxuen
ME . 4acTH MEMOpaHHOTO KOJImadKa
D 15 2 - KONMA4YoK MeMbpaHHbI1
L YCTAHOBJIEHO T'€PMETU3UPYIO-
3 3 - KOMbLO YNIOTHUTENbHOE ee KOJIBLIO, HIOATOMY
y 4 - KONbLO YNIOTHUTENIbHOE HGO6XOI[I/IMO IIPHIIOKUTD
) 5 - pacteop aneKTponTa HEOOJIBIIIOE YCHIINE BJIOIL OCH
o CEHCOpa ISl MPEOJOJIEHUS CHUII
6 - katon Tpenus.  Ecam  Koamadox
6
S 7 7 - AATHMK TeMnepaTypbl CIIPUITUID) B MecCTe
8- KOJ1bLlO YNIOTHUTENBHOE MN/I0CKOE yHHOTHeHHH’ TO HOHpO6yHTe
MPOBEPHYTH €0 BOKPYT OCH.
9 - cTeKknsHHasA rmnb3a P pu Y Py "
[Ipomoitte DIIEKTPOAHBIN
10 - katene ancamOIb  JIUCTHIMPOBAHHOM
11 - BTYNKa BOJIOM, OCTOPOYKHO  YIAJUTE
OCTaTKH! BJIArd

12 - cucrema membpaH . g
¢unbTpoBasbHON OymMarod u

MOJIOKUTE €ro Ha calderky.

| 3 14 - pgpeHaxHbIi kaHan HpOMOﬁTe KOJIIIAYOK
\ JUACTWUIMPOBAHHOW BOJOW W
CTPSAXHUTE OCTABUIYIOCS B HEM
Puc. 3.8. Buemnuii Buag ACpH,-06. BJIATY.

13 - aHoA

L 15 - Kopnyc ceHcopa

Hayuno-npouszeoocmeennasn pupma “ BHOAHA/TUTHYECKHUE CUCTEMbBI H CEHCOPAI”
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3.3.3. C nomompto (rakoHa — KamneJdbHUIIBI 3aJIeWT€ B CTApbld WM HOBBIN
MeMOpaHHBIA KOJIMavyoK | MJI pacTBOpa d3JEKTpOJUTa, HE JojuBas 1-2 MM 110
nepBoro OypTuka Ha kosmadke (cMm. puc. 3.7 u 3.8).

Ilpumeuyanune. PacTBop ndyeKTposiMTa TMPEACTABISIET COO0OM Teeo0pa3HbIi
Oydepnsbiit pactBop ¢ kuciabiM pH. [losToMy mpu ero 3anuBKe Ha MOBEPXHOCTH
MeMOpaHbl WM CTEHKaX KOoJrMadyka BO3MOXHO 0O0pa3oBaHUE MYy3bIPHKOB BO31yXa.
JInst ux ynajieHus cierka IMOCTY4YMTE IO KOJIMAadKy COOKYy M OCTaBbTE €ro B
BEPTUKAJIBHOM IIOJIO)KEHHMM Ha 5 MuHyT. OcTaBmMecss Iy3bIpbKH BO3/1yXa
BCIUIBIBYT Ha MOBEpPXHOCThb. [locMoTpuTe eme pa3, HET JU B pPacTBope
AJIEKTPOJIUTA Iy3bIPbKOB BO31yXa.

3.3.4 Coopky cencopoB ACpH,-01 — ACpH,-05 mnpoBomuTe CcCleayrOImm

obpazom:

1. CnBuHBTE PE3MHOBOE KOJIBIIO Ha OOKOBOW IMOBEPXHOCTH MEMOPaHHOTO
KOJITTayKa Ha 1-2 MM HWXKE JAPEHAXHOTO OTBEPCTHUS (CM.
puc. 3.7 u 4.2). i

2. BozbpmuTe 37EKTPOIHBIN aHCAaMOIb U MEIJICHHO BCTaBbTE

€ro B MeMOpaHHBI KOJMA4YOK B  BEPTUKAIHHOM q__L
noJioxkeHu. M30BITOK pacTBOpa 3JIEKTPOJIHTA JIOJKEH ]
BBICTYIIUTB Uepe3 JpeHakHoe oTBepctue 14 (cm. puc.4.2).

3. 3akpyTture railky B MeMOpaHHBIM KOJIAYOK /0 ymopa.
TopuoBass dYacTb 3JEKTPOJHOrO aHCaMOJs  JIOJDKHA
HATSHYTh MEMOpaHy Ha KOJIMAayKe B BUJI€ 30HTHKA.

4. Ypanute oOCTaTKM BiIark ¢ OOKOBOW MOBEPXHOCTH
KOJIMauyka U CABUHBTE PE3MHOBOE KOJIBIIO HA JIPEHAKHOE
OTBEPCTHE.

5. YcraHoBuTEe CEHCOpP B M3MEPUTENBLHYIO Kamepy (CM. puc.
3.9) wu 3aKkpyTUTe HAKWJAHYIO TaiiKy 10 yropa (CM. pucC.
3.10 u puc. 3.2)

Puc. 3.9. Ycranoska ACpH, B uaMepuTenbHyo Kamepy

|
ITpu ycranoBke ACpH,-05 B repMeTuuHyI0 sIMEHKY cHavasia
OCTOPO’KHO BCTaBHTE CEHCOP B BEPXHUM KOPITYC SYEHKH (CM.
puc. 3.4), a 3aTeM 3aKpyTUTE HUKHUI KOpIycC A0 yropa (cMm. i
puc. 3.3).

IIpumeuanmue. [lepen coopkoit ACpH,-05 pexomenayercs cma3aTh

BA3€JIMHOM WJIM BaKyyMHOM CMAa3KOW IE€pPMETH3UPYIOLIME KOJIbLA,
pPAaCHOJIOKEHHBIE B BEPXHEM KOPITYCE.

Puc. 3.10. ®ukcauus ACpH, B uamMepuTenbHOi Kamepe.

3.3.5. Co6opky cencopa ACpH,-06 (cMm. puc. 3.8) mpoBoaute
cleAyIIMM 00pa3om:
Hayuno-npouszeoocmeennan pupma “ BHOAHA/IUTHYECKHE CUCTEMbBI H CEHCOPABI”
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1. YOequtech B HaIW4YUU TEePMETUIUPYIOUIETO Koyiblla 8 Ha OOKOBOM
MOBEPXHOCTH JIEKTPOAHOTO aHCaMOJIsl.
2. Bo3pMHTE METAIUIMYECKUIN KOPIYC C 3JEKTPOJAHBIM aHCaMOJIeM U MEJIEHHO
BCTaBbTE B MEMOpAHHBIN KOJMAYOK 2 B BEPTHKAIHLHOM IOJOKEHUU (pHC.
3.8). MU3ObITOK pacTBOpa dIEKTPOJMTA JOJKEH BBICTYNUTh uepes
JIpEeHaXKHbIN KaHal 14 Ha OOKOBOM MOBEPXHOCTH AJIEKTPOTHOTO aHCAMOJIS.
3. Ynanute canderkoi BBICTYNMBIIME KaIUld OJJIEKTPOJIUTa C OOKOBOIA
MOBEPXHOCTH KOJIIAYKA.
4. 3akpytuTe HIWKHHM Koprmyc 1 ceHcopa a0 ymopa. TopiioBas YacTh
AJIIEKTPOHOTO aHCaMOJIsl AOHKHA HATSHYTh CUCTEMY MEMOpaH Ha KOJIIAayKe
B BU/JIC 30HTA.
3.3.6. BritounTe aHanu3aTop ¢ MOMOIIbIO KiaBuilu «Bkin», ynepkuBas ee B TeUCHUE
5 cek. Ilocne BKIIIOUEHHS aHAIM3aTOpa pa3facTcsi 3BYKOBOM CHUTHAJ, Ha JUCILIEE
cHavasa nosiutcs iorotun ¢pupMmbl «Anbha BACCEHCy, a 3arem HauHETCS TIpoILiecce
CaMOJIMarHOCTUKHU, KOTOpbIi nipouutcest oT 30 cek. 1o 1 munyTsl. [locne 3aBepiienus
npolecca CaMOJAMarHOCTUKY aHATU3aTOP MEPENHIET B PEKUM U3MEPEHHM.
3.3.7. B ciydyae HEOOXOOUMOCTH MPOU3BEAMUTE 3apsi/i aKKyMYJSATOPHOW OaTapew.
Nupukarop 3apsga BbIBEJACH B HIDKHMM JIEBBIM Yroyl JUCIUIes aHaIW3aTopa.
3alITpUXOBAHHBIA HMHJUKATOP CBUICTENBCTBYET O IIOJIHOM 3apsnae Oarapeu. B
cilly4yae, €CiId HMHAMKATOp HA4YHEeT Murath (MpU 3TOM pa3faeTcsi MPEephIBUCTHIN
3BYKOBOM CHUTHAN), AaKKyMYJSITOpHYIO Oarapeio HEOOXOJMMO 3apsluTh B
oOs3aTenbHOM nopsiake. [loncoeaunuTe 610K MUTaHUS K aHanu3aropy (cm. puc. 4.1-
1), a 3aTem k cetu nepemenHoro Toka 220B ¢ yactotoit 50 I'u. Ilpu 3TOM pHCYHOK
WHIMKATOpa MPUJET B JBUXKEHUE, CBUJIETEIBCTBYS O MPOTEKAHUU Ipoliecca 3apsja.
He3sapspxennas GaTapesi HOJHOCTBIO 3apsaauTcs 3a 12-15 yacos.

[lepen 3apsamomM akKyMyJSITOpHOM —OaTapen HEOOXOJAMMO  BBIKIIOYUTH
MOJICBETKY MHJUKaTopa. [ns Oonee ObicTporo 3apsiga 6aTaped aHaaIu3aTop MOKHO
BBIKITIOUUTh. i 3TOoro Haxkmurte kinaBuily «Bxi/Beikm» u yaepkuBaiite ee B
Ha)XKaTOM COCTOSIHMM B TE€UEHHUE 5 CEK.

BHUMAHME! biok nuTaHusi CIOy>XUT TOJBKO I 3apsija aKKyMYyJSTOPHOMU
Oarapen. Okcrulyatanusi npuOopa TMpu  MOJCOCAUHEHHOM OJIOKE MUTaHUS
sanpentaercs! Ilociie mogHOro 3apsna akKyMyJSATOpHOW Oarapeu MpuOOp MOXKET
AKCIUTyaTUpOBaThbCs 0 MoiHoro ee paspsaa (okxoso 100 wyacoB). 3ampeniaercs
3apsbKaTh aKKyMYJISITOpHYIO OaTapero 0osee 24 Jyacos.

Hayuno-npouszeoocmeennasn pupma “ BHOAHA/TUTHYECKHUE CUCTEMbBI H CEHCOPAI”
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4. YCTPOHUCTBO U IPUHIIUII JEUCTBUSI AHAJIN3ATOPA

4.1. Onucanne KOHCTPYKIUM U CBOICTB aHAJIU3aTOPA.
Buemnuii B ananusatopa npeacraBieH Ha puc. 4.1.

Puc. 4.1. Buewnuii Buj ananuzaropa Bogopoaa ABIT-02.

1.

SARNAEE i

N3mepurensHoe ycrpoiictBo ABII-02.
Knasuarypa.

KnaBuma «Bxii/Beikmy.

I'padmyeckuii nucriei.

KrnaBuia BKIIOUEHNS/BBIKITIOYEHHS TIOACBETKH.
AMIIEpOMETPHUECKHI CEHCOP.
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Puc. 4.1-1. Buemnuii Bug ananuzaropa sogopoaa ABII-02.

a) — BUJI clieBa, 0) — BUJI CIIpaBa:

1 — pememox

2 — amnepomerpuyeckuid cencop ACpH, (mnu K ¢ ACpH,)

3 — KaTylka i yKJIaJIKu Ka0ens

4 — rHe30 JUIS MOAKIIOUEHUs OJI0Ka MUTaHUS

5 — rHe3110 i noakiroueHus kaoens RS-kanana (RS-232)

6 — pazbeM 1 noakiatoueHuss ACpH,

7 — nepxarens s kperieHuss ACpH2-05 nnu u3mMepuTenbHON KaMepbl
8 — BUHTBI COEJIMHSIONINE BEPXHHUI U HIXKHUN OTCEKU aHAIU3aTopa
9, 10 — HKHUI ¥ BEpXHUH OTCEKH aHAIM3aTOPa

11 — MecTo pacnonokeHue akKymyJisiTopa.

AHaJIM3aTOP COCTOUT M3 M3MEPUTENbHOro yctpoictBa 1 (cMm. puc. 4.1) u
aMIEepPOMETPUUECKOTO ceHcopa 6. OH UMeeT NMPOYHbINA, TUTOW BOAOHEIPOHULIAEMbIN
Kopryc creneHu 3amuthl [P-65. Ha nuieBolt maHenu aHamm3aTopa pacloIONKEH
rpaduueckuit nucried 4 w knaBuatypa 2. Jlucruied  MMeeT MOACBETKY, YTO
oOJjeryaer MoJIb30BAaHUWE aHAJIU3aTOPOM B 3aTEMHEHHBIX NomelleHusax. Kopmyc
aHajM3aTopa COCTOMT U3 JABYX oOTcekoB 9, 10 (cm. puc. 4.1-1), repmeTruyHo
COCIMHEHHBIX MEXIy CO0Oi € MOMOIIBI0 IIECTH BUHTOB &, pPACIOIOKEHHBIX B
yriyOneHusx HUKHero orceka. Ha 00KOBOM MOBEPXHOCTH HMKHETO OTceKa 9 ¢ jeBoit
CTOPOHBI PACMONIOKEHBI THE31a 4,5 11l OoAKIIoUeHus1 O0J0ka muTanus u kabdens RS-
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ka"Hama (RS-232 wmm RS-485). C mpaBoii CTOpPOHBI PACHONIOKEH pa3zbeéM 6 yIs
NOJAKJIIOYEHHUS] amMIepoMeTpudeckoro cencopa 2. [ns yxmanku kabenss ACpH,
npeaycMoTpeHa karymika 3. [{ns kperienus uzmeputenbHoit kamepbl ¢ ACpH, (wu
ACpH,-05) mnpenycMmoTpeH Jnepskarenib 7, 3aKpeIuleHHbId Ha kKarymke 3. Jlud
KpEIUICHUsS] aHaju3aTtopa Ha MPOOOOTOOPHBIX TOYKAX WM «II0 MECTY» H3MEpPEHHUS
IIpEAHA3HAYEH PEMEIIOK |, 3aKpeIICHHbIM IMOJ KAaTyIIKOW 3 Ha HUXKHEM OTceke 9
aHajau3aropa.

B 3aBucuMOCTH OT BapuaHTa MCIIOJIHEHMs aHalu3aTtopa (CM. M. 2) W 3aJlayu
UCCIIEOBAHUSL ~ aMIIEPOMETPUYECKHIM  CEHCOpP  MOXET  yCTaHaBIMBAaTbCA B
U3MEPUTENBHYIO KaMmepy, cTaHnapTHyr ckIHKY BIIK mnm HemocpencTBEHHO «I1o
MECTY», HalpuMep, OMopeakTop, pepMeHTep, TpyOoOonpoBOa U T.1.

AHanuzatop paboTaeT MOJ YNpaBICHUEM MHUKPOKOHTpOJIEpa U HUMEET
npocto W ynoOHbi s Ilomp3oBarens mnporpamMmMHblii uHTEpdeiic. bombiioit
rpaduueckuil JUCIUIe U KJIaBuaTypa U3 BOCbMHU KJaBUII MO3BOJIAIOT [lonk30Barento
YyOpaBJISATh pabOTONM aHAIM3aTOpa, OCYUIECTBIATH PA3JIUYHbIE BUJIbI HACTPOEK H
KaJIMOPOBOK, 3alUChIBaTh W BBIBOAWTH HHGOPMALMIO HA AUCIUICH aHalW3aTropa,
KOMITIBIOTEp M JIp. BHEIIHHE YCTpOWCTBA. BkitoueHue (BBIKIIOUEHHE) aHAIM3aTopa
OCYUIECTBJISIETCS C MOMOIIBI0 KiaBuiu 3 (cM. puc. 4.1), mpu 3ToOM HEOOXOAUMO
YAEPKUBATh €€ B HAa)XKaTOM COCTOSIHUM B TeueHue 5 cek. Bximrouenuwe Ha 30 cek.
(BBIKJIFOYEHHE) TOJICBETKU JMUCIUIES OCYUIECTBISETCS ¢ MOMOIIbI0 KiaBumu 4. Jlis
YBEJIMYECHUS] BPEMEHU JACHCTBUS MOACBETKU 10 3 MUH. HEOOXOJIMMO HaXaTh KJIABUIITY
NEPEMEILECHUSI  Kypcopa «BIIPABO», «BIIEBO», WU «BBEpPX». YIIPABICHUE
aHAJIM3aTOPOM OYEHb MPOCTOE M CBOAMUTCS K BBIOOPY HYXHBIX onuuil «MeHio» u
OTBETaM Ha BOIpochl myTeM HaxaTtus kiaBuil «a» (Box) u «Her» (Otmena).
QDyHKIHMEN YEThIpEX KIABUII CO CTPEJIKAMM SIBIISIETCS INEPEMEIIECHHE Kypcopa Ha
JTUCIUIEe aHaIM3aTopa WM YCTAaHOBKAa BBOJMMBIX HHU(P TMOJ0O0HO KIaBHUIIAM
«bonbiie» «Menbiie». KnaBumm «BnpaBo», «BieBo» TakKe HCHOJIB3YIOTCS AJIS
NEPENIUCThIBAHUS CTpPaHUI] OJOKHOTAa WM TPOTOKOJA. AJTOPUTMBI yIPABICHUS
MOCTPOEHBl TaKUM O00pa3oM, UYTO aHaJIM3aTOp «BEAET» OMepaTropa, HCKIIoYas
BO3MOYHBIE OITMOKHU B €ro padore.

Unrtepdeiic  [lonp3oBaTenss W OporpaMMHOE  OOECIEUEHHE  PeaTu3yloT
BBITIOJIHEHUE CIIEAYIOMUX QYHKIUNA U PEKUMOB padOThl aHAIM3ATOpA:
- YCWJICHHE CUTHAJOB aMIIEPOMETPUYECKOTO CEHCOpa M BCTPOEHHOI'O JAaTYMKa

TEeMIIepaTyphbl, UX U3MEpEHUe, TPeoOdpa3zoBaHue U OTOOpaKEHNE HA AUCILIEE;

- CaMOJMarHoCTUKY pabOTOCIOCOOHOCTH aHAIM3aTOpa U aMIIEPOMETPUUECKOTO

CEHcopa;

- BbIOOp UW3MepseMOl  BEJIWYUHBI: MApUUAIBLHOTO JAaBJICHHUS  BOJOPOJA,

MPOLIEHTHOTO COAEPKAHUS UM MAaCCOBOW KOHIIEHTPAaLUU;

- BbIOOp yAOOHOW 1Jsi omeparopa €IUHHUIBI M3MEPEHUS C BO3MOXKHOCTBIO

MOCJEAYIOIINX MEPEXOJOB B IPYTU€ €IUHUIIBI;

- KaIMOpOBKY aHaJIM3aTOpa MO HYJIEBOW TOYKE, aBTOMATHYECKYIO0 KaIHMOPOBKY
no III'C HacebllleHHOW MapaMu BOJABl U CHEIUAIbHYIO KaIHOpPOBKY IIpH

MIOMOIIM ycTporcTBa i kanuopoBku YK-01;
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- BO3MOXKHOCTh BHECEHHUS KOPPEKIMM Ha HM3MEHEHHEe OapoMEeTpHUYEeCcKOro
JIaBJICHUS ¥ COJICHOCTH;

- aBTOMAaTHUYECKYIO KOPPEKIHUI0 CHCTEMAaTUYECKHUX MOTPEIIHOCTEH H3MEpEeHUH,
00ycnoBIEHHBIX 3(P(HEKTOM «OXJAKIACHUS MEMOpPaHB» U «IOTPEOJIECHUECM)
Bojiopoaa AC;

- mepeaady MHGOPMAIMKM HA KOHTPOJUIEp WK nepcoHanbHbiil komnbiorep (1K)
¢ momoIpio nudpoporo kanaima RS-232;

- MPOTOKOJUPOBAHHE PE3YIHTATOB U3MEPEHHI B SHEPTOHE3ABUCUMYIO MaMSTh C
3a/laBaéMbIM HHTEPBAJIOM, C BO3MOXHOCTBbIO Tiepenauyu aaHHbix Ha [IK wu
BBIBOJIA HA UCIUIEH aHanu3aTopa B TaOJWYHOM UK TpaduuecKoM BHUJIE;

- 3alKCh Pe3yJIbTaTOB U3MEPEHUM B DJIIEKTPOHHBIN OJIOKHOT C BOBMOYKHOCTBIO UX
nepenayu Ha [1K 1 BbIBOIa HA qUCIUIel aHAIM3aTOPa;

Kaxnpiii u3 BapuantoB ucnoigHeHus ananuzaropa ABII-02 opuenTupoBaH Ha
KOHKPETHBIE 00JIACTH HAPOJIHOTO XO35HCTBA U KOHKPETHBIC 3a/1a4u aHAIUTUYECKOTO
KOHTpOJsL Boaopoja. B 3aBucumoctd OT 00JacTM MNPUMEHEHUS U 3a7a4u
UCCJICIOBAHUS  QHAIM3aTOp  KOMIUIEKTYETCS  CHEIUalIbHO  pa3pabOoTaHHBIM
aMIepoMeTpudeckuM cencopom. biiaronaps yausepcanbHocTu ananuszaropa ABIT-02
KaXK/[bIii CEHCOP COBMECTHM C U3MEPUTEIILHBIM YCTPOMCTBOM aHAIIU3aTOPA.

4.2. Onucanme CBOMCTB M KOHCTPYKIUM AaMIIEPOMETPHUYECKHX CEHCOPOB.

AMIEpOMETPUUECKUE CEHCOpBI, HUCIoyb3yeMble B aHanuzarope ABII-02, no
CBOMM (DYHKIIMOHAJIBHBIM BO3MOXXHOCTSAM JICJSTCS Ha JiBa THIA: CEHCOPBI
napuuaipHoro gasiueHuss Bojgopona (ACpH,;) wu  ceHcopsl KOHLEHTpALMHU
pactBopenHoro Boaopoaa (ACcH,) [1,2].

AMIIEpPOMETPUYECKUE CEHCOPBI NapuuanbHoro jasiaeHus Bogopona (ACpH,)
MOTYT TPHUMEHSTHCS IS aHAIM3a Kak ra3000pa3HbIX, TaK U KUAKUX cpel. Takue
CEHCOPBI BBICOKO CEJIEKTHBHBIE K BOJAOPOAY M HE MOJIBEPKEHBI BIUSAHUIO APYTUX
ANEKTPOXUMUYECKA AaKTUBHBIX Ta30B, HWOHOB, OHOJOTMYECKHX MOJIEKYT H
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX CHCTEM, NPUCYTCTBYIOIIUX B AHAIU3UPYEMOI
cpene. I[Iporotunniom ACpH, sBisiercst anextpoa Kmapka [3]. OO0 «®dupma «Anbda
BACCEHC» Beimyckaer mects Mmoaudukammii ACpH,, KOHCTPYKIIMHM KOTOPBIX
pa3paboTaHbl C y4eTOM OCOOCHHOCTEH M CIelnu(UKd MPOBEACHUS H3MEPEHUUN B
Pa3IUYHBIX 00JIACTSIX HAPOJHOTO XO3SAWUCTBA MPH PEIICHWH Pa3HOOOpa3HBIX 3ajiady
AHAJIMTUYECKOTO KOHTPOJS BOJOpoJa. KOHCTPYKTHMBHBIE MapamMeTpbl U MaTepualbl
AJIEMEHTOB KaXKJIOO BapUaHTa UCIOJIHEHUS CEHCOpa ONTUMHU3UPOBAHBI, YTO
obOecrieumino ananmuzaropam Bojgopoja ABII-02 nywmwme Merposoruueckue u
IKCIUTyaTAIlMOHHBIE XapaKTEPUCTUKU IO CPABHEHHUIO C U3BECTHHIMH 3apyOC)KHBIMU U
oreuecTBeHHbIMU aHanoramu. ACpH, o06mamaroT o4YeHb HHU3KUM TOTpPEOJICHHEM
BOJIOPOJIa M3 aHAIM3UpyeMoM cpeibl. bmaromaps sTomy CBONCTBY oOecreduBaeTCs
«HEpa3pyUIAUUKA KOHTPOJb» aHAIU3UPYEMOUN KUIAKOCTU M JOCTUIaeTCsl BBICOKAS
HAJICKHOCTh W JIOCTOBEPHOCTh PE3YyJbTaTOB u3MepeHuil. CeHCOophl 3TOro THUNA
kanuopytores no [1I'C u atmocdepHOMy BO31yXY, TOJITOBEYHBI, POCTHI M HEAOPOTH
B sKcruryatanuu. Takue ceHcopsl B koMiiekTe ABII-02 MoryT ucnonab3oBaThCs Iist
aHajgu3a BOJOpOJla B rasax, B IPECHbIX M coJeHbIXx Bojax. [lpu um3mepeHusix B
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colieHbIX Bojax B aHanm3arope ABII-02 mpemycmorpeHa BO3MOXXHOCTH BHECEHHS
KOPpEKIIMM Ha coJeHocTh. llompaBka Ha COJEHOCTh JOJKHA BHOCUTHCA TIO
pesyibTaTaM  KOHAYKTOMETpUYEeCKMX u3MepeHuil B mnepecuete Ha NaCl.
Amnepomerpuueckue ceHcopel ACpH, B kommekte ABII-02 wmoryTt Takke
UCIIOJIB30BAThCS ISl U3MEPEHHM MAcCOBOM KOHIEHTpAIlMU BOJOpPOAA B HEBOJHBIX
KUJKOCTSIX OPraHMYECKOrO0 M  HEOPraHMYEecKOro mpoucxoxiaeHus. Cremyer
3aMETUTh, YTO TaKH€ H3MEPEHHs] OyAyT MPOBOJUTHCS C MEHbIIEH TOYHOCTBHIO IO
CPaBHEHUIO C M3MEPEHUSIMU KOHIEHTpAIMU BOJOPOJA B BOJHBIX PacTBOpax. ITO
oObsicHsercss Tem, uro curHan ACpH, npsamMo mnpomnopruoHaleH MnapuuagrbHOMY
NABJICHUIO  BOJOpOAAa, a  TEMIlepaTypHble  3aBUCHUMOCTH  KOA(DPHUIIMEHTOB
pacTBOPUMOCTHA BOJOpOAA B OITHX IKUAKOCTAX HE SBISIIOTCA JOCTOBEPHO
yCTaHOBJICHHbIMU. bojiee anekBaTHbIMM JaHHOW 3aJadye€ HUCCIIEIOBAHUS SIBISIOTCS
aMIIEPOMETPUUYECKUE CEHCOPBI KOHIIEHTpaluK pacTBopeHHoro Bojiopoaa ACcH,.

AMIIEpOMETPUYECKHE CEHCOPbI  KOHIIEHTPAIlMU  PACTBOPEHHOIO  BOJOPOJIA
(ACcH,) MoOryT mnpuUMEHAThCA [UIsl aHalu3a XUAKUX Cpel C HEU3BECTHBIMU
koadduirieHTaMu pacTBOpUMOCTH Bojopoaa. CeHCcopsl ATOro Turia, obiagas TeMU
ke pocrouHctBamu uto U ACpH,, oTiauyaroTcss cBOMMHU (YHKIIMOHAJIbHBIMU
CBOMCTBaMHU, a UMEHHO, u3MepurenbHbiii curHan ACcH, npsMo npomnopiuoHaieH
MacCOBOM KOHIIEHTpPAllMM PAaCTBOPEHHOTO BOJIOPOJA B AHATU3UPYEMOM KUIAKOCTH.
Jlyist 3TOrO THUIMA CEHCOPOB HE TpeOyeTcs BHECEHHWE KOPPEKIMM Ha TeMIEpaTypHYIO
3aBUCUMOCTH KOd(UIMEeHTa pacTBOPUMOCTH BOJOPOJAa B MUCCIEAYEMOM KUIKOCTH.
KanubpoBka TakuxX CEHCOPOB MOKET MPOBOJIUTHCSA IO JUCTUIUIMPOBAHHON BOJIE,
HACBIIIEHHON BOJOPOJIOCOIepKalieid ra3oBoil cmechto. [Ipuoputer cozmanus AC,
paboTalIMX B PpPEXKUME H3MEPEHHMs MAacCOBOM  KOHIIEHTPAllMM  BOJOPOJA
npuHaIekuT pupme «Anbpa BACCEHC .

Koncrpyknus ACpH,-01 sBusiercs 0a30BOMl MOJENbIO aMIEPOMETPUUYECKUX
CEHCOPOB NaplHaIbHOTO AaBieHus Bojgopoaa. Buemnuii Bug ACpH,-01 nokaszan Ha
puc. 4.2.
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W O 1 - raiika
g 2 - KOJTMavyoK MEMOpaHHBIH
3 - KOJIBLIO YIUIOTHUTEIHHOE
> |
S 4 - KOJIBIIO YTUIOTHUTEIHHOE
5 - pacTBOD INEKTPOINATA
2 6 - KaTon
7 - IaT4YHK TEMIIEPATYPHI
@ 3 8 - MeMOpaHa 3aluTHAS
< =N
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H
§ H W 4 10 - xabenn
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: i :: 6 YIJIOTHUTEIBHBINA KOJITaY0K
ol <
o : 12 - memOpaHna razonpoHuIiaeMas
A 1
7 ot } 13 - aHOR
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oAl
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9
f’ 15 - mpopesb B KopITyce
: dl

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

ACpH,-01 npencrapisieT co00il IEKTPOIUTHUECKYIO STUEHKY, 00pa30BaHHYIO
3JIEKTPOJHON CHCTEMOM: - aHOAOM 13 WM karomoMm 6, MOTPYKEHHBIMU B PacTBOP
3JIEKTPOJIUTA 5. DIEKTPOXUMHUYECKAS STUYECHKA PACIION0KEHA B KOpIyce 2 U OTIEICHA
OT aHAJIM3UPYEMOM CpeJlbl ra30IPOHULIAEMON MeMOpaHoi 12. DiekTpoaHas cucrema
3aKpeIUIeHa B CTEKISHHOM [WIMHAPUYECKOMN ruib3e 9 Tak, 4yto aHox 13 pacmnosioxeH
BJIOJIb €€ OCH M KOHTAKTHUPYET C PACTBOPOM JJIEKTPOJIMTA 5 CO CTOPOHBI TOPLIOBOM
JacTh TWIB3bl 9, a Karox 6 pacrosokeH Ha OOKOBOM IMOBEPXHOCTH TUIIB3BI 9.
lazonmponunaemass MemOpana 12 3akpersieHa Ha TOPLIOBOM 4YacTh Kopiyca 2.
I'epmeTnsanuss  DNEKTPONIMTUYECKOM  SYEHMKM  OCYILUECTBIIIETCS C  IHOMOIIBIO
YIUIOTHUTEJNIBHOTO KoJiblla 3 u raiiku 1. Ha OokoOBOW MOBEpXHOCTHU Kopiyca 2
UMEETCs IpEHaXHOE oTBepcThe 14 1S yaalieHus U30bITKa pacTBOpa IEKTPOIUTA S.
Awmnepomerpuueckuii cencop ACpH,-01 cHaGxkeH cHCTeMON TEepMOKOMIICHCAIUH,
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BBOAMMON Ha TEMIIEPATYPHYIO 3aBUCIMOCTh PACTBOPHUMOCTH BOAOPO/Ia B BOJE W/WIIH
Ha CBOWCTBa Ta30MpOHMIIAEMONl MeMOpaHbl. JlaTuWk TemrepaTypsl 7 BIasH B
TOPIIOBYIO YaCTh CTEKJISTHHOW TWIb3bl 9. PacmonokeHne gaTdyuka TeMIeparypel 7 u
aHoga 13 B HEMOCPEACTBEHHOW OJM30CTH OT AaHATU3UPYEMOH IKUAKOCTU
00ecreunBarOT BBICOKYKD TOYHOCTH M OKCIIPECCHOCTh H3MepeHuid. Takoe
pacrojioKeHUe JaTdyuka TEeMIIEpaTypbl 7 TO3BOJSET HWCKIIOYUTH OIMUOKU TIPH
KaTMOpOBKE CEHCOpa, BO3HUKAIOIINE M3-32 «OXJIKIACHHUS» MEMOpPaHbBI BCIIEICTBHE
UCTIApEHUsI BJaru C €€ TMOBEPXHOCTH. PaBEHCTBO TOCTOSHHBIX BPEMEHU OTBETA
aMIIEPOMETPUYECKOTO CEHCOpa Ha M3MEHEHHWS KOHIIGHTpAallMd BOAOpOJa U
TEMIEpaTypbl aHAJU3UPYEMOW IKUJKOCTA TIO3BOJISET CHH3UTH JUHAMHUYECKYIO
MOTPEITHOCTh U3MEPEHU W O0ECTEUUTh BBICOKYIO TOYHOCTH TEPMOKOMITCHCAIUH.
ACpH,-01 MokeT yCTaHaBIMBaThCSA B MPOTOYHYIO U3MEPHUTEIHHYIO KaMepy WIH B
KOJIOBI ¢ KOoHWYeckuM numrdom 14/23 (nanpumep cranaaptheie ckistHku BITK—150-
29/32-14/23 - npousoautenr OO0 "Creknonadbcepsuc”, r. Kioun, M.O., mmudp npu
3aka3ze 560). bnaromapss MamoMy MOTPEOJICHHUIO BOJOPOAA aMIEPOMETPUICCKIM
CEHCOPOM, OH MOYKET MCTIOIB30BAThCS IS «in vitro» u3MepeHuit B Mukporpooax (50
mki). B atom cioygae ACpH,-01 ycranaBnmmuBaeTcss B M3MEPHUTEIBHYIO KaMepy IJis
«vukpoananuzay (MKMA) puc. 4.4.

Koncrpyknusa ACpH,-02 ornuuaercs ot 6asooii moaenu ACpH,-01 Oonee
BBICOKOM 4YBCTBUTEJIBHOCTHIO, TIO3TOMY JUIMHA KaOeJssi TOr0 CEHCOpa MOXKET OBITh
1o enaHuro 3akazuuka ysenunueHa 10 10 M. CeHcopbl 3TOM MoaupUKAIIMU MOTYT
YCTaHABIMBAThCA B MPOTOYHYID M3MEPUTENIbHYI0 KaMepy © B KOMIUIEKTE
ananmuzatopa ABII-021" npenHa3HadeHbl i aHATUTHYECKOTO KOHTPOJIS BOJOPO/A B
MOTOKE Ia30B, MPOTEKAIOLIUX YepPe3 U3MEPUTETLHYIO KaMepy.

Koncrpykimsa ACpH,-03 ornuuaercs ot momenu ACpH,-01 noseimeHHON
YYBCTBUTEJIBHOCTHIO U MPEJEIbHO HU3KON BEIMUMHON OCTATOYHOTO TOKA.

Koncrpykimsa ACpH,-04 otnmuaercs or moxenu ACpH,-03  Hammuuem
JOTIOJIHUTEJIPHOW 3aluTHOM MemOpanbsl 8 (cM. puc. 4.2), pacrojoXeHHOW Ha
BHEIIIHEH MOBEPXHOCTH Ta3omnpoHuniaeMord mMemOpansl 12. Hamuume memOpanbl 8
o0OecrieynBaeT JIOMOJIHUTEIBHYIO CTENEHb 3alllUThl JJIEKTPOAHOW CHUCTEMBI H
ra3onpoHUIaeMoll MeMmOpaHbl 12 OT TOBPEXIEHUN, BBI3BAHHBIX MEpenajaaMu
JABJICHUHN B aHAIM3UPYEMOM >KMJIKOCTU W HAJIMYMEM B HEW TBepAbIX yactull. Kpome
TOro, Ojarojapsi 3allMTHOM MeMOpaHe 8, CHUXKAETCS 3aBUCHUMOCTb IOKA3aHUM OT
CKOPOCTHU MOTOKA aHAIU3UPYEeMOU *KuAKocTH. brarogaps atum cBorictBam ACpH,-03
n ACpH;-04 B xommiekte ¢ ananm3zaropoM ABIT-02T Hanum mmpokoe NpuMeHEHUe
B TEIUIOPHEPreTUKE W MPOMBIIIJIEHHOCTH IPHU OIMpPEACICHUU CIIEIOBBIX KOJIMYECTB
BOJOPO/Ia B KHUAKOCTSIX, HalpuMep, NpPHU OINEPAaTUBHOM XUMKOHTPOJIE IMPOIIECCOB
BojtonoaArotoBku Ha TOLl, I'POC, ADC u temnocersax. s pemieHus 3TUX 3aaad
ACpH,-03 u ACpH,-04 ycraHaBiauBaroTCsi B IPOTOUYHBIE U3MEPUTEIIbHBIE KaMEPHI,
CHa0>XEHHbIE BCTPOCHHBIM OOpaTHbIM KianmaHoM (cMm. puc. 3.2). Bricokue
METPOJIOTUYECKUE XaPAKTEPUCTUKH, CBOMCTBEHHBIE 3THM CEHCOpaM, OOeCIeUMIH
«HEpa3pyIIAOIINI KOHTPOJIb aHAJTU3UPYEMOM MPOObI, YTO MO3BOJIMIIO OTKAa3aThCs
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OT MIEPEJIMBHBIX YCTPONUCTB M CTAOMIM3aTOPOB PaCX0/1a, TPAJAUIIMOHHO MPUMEHSIEMbBIX
B aHAJIOTMYHBIX MPUOOPaxX 3apy0eKHOTO U OTEUYECTBEHHOTO ITPOU3BO/ICTBA.
Koncrpyknus ACpH,-05 otnnuaercst ot 6a3oBoit mogenu ACpH,-01 tem, uto
aMIIEPOMETPUYECKUI  CEHCOp  YCTAHABJIMBACTCS B  TEPMETHUYHYIO  SUCHKY,
npeAHa3HAYCHHYIO JUIsl TIPOBEACHUS HM3MEpPEHUU Bojopoaa Ha riayowHe ao 20 wm.
Buemmnuit Bugy ACpH,-05 nokaszan Ha puc. 4.3. B 6a30Bo#i mocraBke ajiMHa KaOess
ACpH,-05 cocraBisier 4 M. Ilpu HeoOXoaUMOCTH UIMHA KaOelsi MOXKET OBbITh
corjlacoBaHa MpH 3aKase.

b o .
: 1+
2
’ 1. AMIIEpOMETPUUYECKUN CEHCOP.
1 2. 3auMTHBII KOpITyC.
| _t 3. Konp110 yIJIOTHUTENBHOE.
i i
4. 3amuTHas raika.
5. Koub110 yIUIOTHUTENBHOE.
— ) 4 | 6. KoJb110 yIJIOTHUTENBHOE.
) 7. JIpeHaxxHoe OTBEpCTHE.
[

Puc. 4.3. Buemnuii Bug ACpH,-05 norpy:xHoro tuna.

I'epmeTnynas syeiika, cocrtosimas u3 kopmyca 2 (cm. puc. 4.3) u raiku 4,
U30JIMPYET aMIIEPOMETPUUYECKUN ceHCOp | OT aHaTU3UPyEeMOil KUJKOCTH C TTIOMOUIBIO
YIUIOTHUTENBHBIX KoJien 3, 5 u 6. Ilpu 3akpyyuBanuu raiiku 4 10 ynopa KoJblo 6
nebopMHUpyeTCsT U TepMETU3UpyeT JpeHaxkHoe oreepctue 7. Kopmyc 2,
BeIcTynaromumi 3a npeaensl ACpH,-05, 3amuinaer yyBCTBUTEIbHYIO YacTh CEHCOPA
OT BO3MOXKHBIX YJIapoB. B HMxkHE# yacTu Kopiryca 2 BBIIIOJIHEHBI YETHIPE OKHA, Yepes
KOTOpBIE MYy3bIPbKH CBOOOJHO BBIXOASAT IMPHU IMOTPYKEHUU CEHCOpa Ha TIIyOuHY.
Cdepuueckas popma uyBcTBUTEIBHOM oBepxHOCTH ACpH,-05 Takxke cnocoOCTByeT
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CBOOOJHOMY YJIaJICHUIO IMYy3BIPHKOB BO3/yXa, MOJHUMAIOIIUXCA BBEPX B IIpoliecce
adparuu. Marnoe mnotpebienue Bojgopoaa diekrpomHoit cuctremort ACpH,-05 wu
JIOCTATOYHO OOJIBIIIME OKHA B HWIKHEHW 4YacTH KopIilyca 2 IMO3BOJISIOT HCIOJIb30BaTh
ABII-02IT npns wu3MepeHUd BOAOpPOJIa KakKk B IEPEMEIIMBAEMBIX, TaK U B
HETTOABMIKHBIX KHJKOCTSX.
Momudukauus cencopa ACpH,-06 otnnuaercst ot 6a3zoBoit moxenn ACpH,-
01, TeM, 4TO €ro KOHCTPYKIIMSI BBINIOJIHEHA B KOPIYCE W3 HEPKABEIOIIEH CTalIu U
cHa0»eHa KOMIIEHCAaTOpOM BHeIlTHero jaaBieHus. biaaronaps stomy ACpH,-06 moryT
MPUMEHATHCS JJIsl ONPEACICHUS] KOHLICHTPAUM BOAOPO/Ia B )KUAKOCTIX U razax Mpu
BBICOKHUX JIABJICHUAX, B TOM YHKCJI€ B 1-OM KOHTYpE OXJIAXKICHUS SIACPHBIX PEaKTOPOB.
DJIEKTpOJHAsI cucTemMa ceHcopa (cM. puc. 3.8), cocrosimas u3 karoaa 6, anona 13 u
pacTBOpa JJIEKTPOJUTA pa3MellleHa B KOJIAauke 2 U3 IJIaCTMAacChl, YCTOMYMBOM K
BBICOKMM TeMIleparypaM W JAaBjieHUsiIM. Ha TOpIOBOM MOBEPXHOCTH KOJIMauka 2
3aKperieHa cucrema mMeMmOpaH 12, BelaepKuBaroiias nepenaabl napieHus. C aTou
IEJbI0 Ha OOKOBOW IMOBEPXHOCTH MEMOPAHHOTO KOJIMayka 2 TakKe pacIojoKeH
KOMIIEHCATOp JaByieHUs. biarogapsi pe3nHoBbIM KoJsibllaM 3, 4, u 8 oOecrieuynBaeTcs
repMeTHU3alus JICKTPOJHON CUCTEMBI CEHCOpa MPHU 3aKPYUUBAHUM HUXKHETO KOpITyca
1 na xopnyc ceHcopa 15. Ha kopmyce 15 ceHcopa 3akperjieH pa3zbeMm s
noAkroueHus kabens 10, cOeqUHSIONIETO CEHCOP ¢ U3MEPUTEIBLHBIM yCTPOUCTBOM
ABII-02. Cencopsi ACpH,-06 BbIyCKalOTCSI B HECKOJIBKUX HCIOJHEHUSX,
OTJIMYAIOIIUXCS TA0APUTHBIMU U TTPUCOCAMHUTEILHBIMU pazMepaMu. O003HaYeHUS U
yHU(UITUpOBaHHBIE pa3Mepbl ucnojHeHuil ceHcopoB ACpH,-06 mnpu 3akaze u B
JOKYMEHTAIUHU APYTOTO WU3eNIUsl IPUBEEHBI B Ta0uIle Ha puc. 3.8.

4.3. Onucanne KOHCTPYKIIMUA M3MEPHUTEJIbHBIX KaMep.
Jnsa  peweHus  pszaa
KOHKPETHBIX 3a1a4
aHAJIUTUYECKOTO KOHTPOJIS
Bojopona (Gupmoirt  «Anbda
BACCEHC» BBIITY CKAOTCS
HECKOJIBKO MOIU(DHUKAITHHA
U3MEPUTENBHBIX KaMep.
W3mepurenbHas kamepa Juis
MHKPOAHAJIN3a (MKMA) F
nokazaHa Ha  puc. 4.4.
AmrnepoMmeTpuueckuid ceucop 1 —

w

o e

yCTaHABJIMBAETCSI B Kopryc 2 1. AMNEPOMETRUUECKNIA CEHCOP.
U3MEPHUTEILHOM  KaMepbl U 2. Kopnyc namepuTenbHOW KaMepbl.
dbukcupyercs B HEH ¢ 3. Fanka. 5

o 5 4. YNNOTHWUTENbHLIA KONMNAaYoK.
IIOMOIIBIO raiku 3. 5. BXOAHOM LUITYLIEP.
quCTBI/ITeJIbHaH qacCTb 6. BleO,ﬂ,HOF‘l wTyuep.

CEHCOpa TEePMETU3UPYETCS C
IOMOIIBIO  YIUIOTHUTEIBHOIO  Puc.4.4. U3amepuTenbHasa kaMepa AN MUKpoaHanuaa.
PE3UMHOBOIO KoJimauka 4 mpu
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3aKpy4rBaHuM raiku 3. s BBoJa aHAIM3UPyeMOr MTPOOBI IPEAYCMOTPEH BXOIHOMN
mrynep 5, a mnga Beixoga mryuep 6. C momonipio MKMA MOXHO OpOBOAUTH
U3MepeHus: B MUKpooObemax xkujikocteit (50-100 M) 1 ra3os.

M3meputenbpHble Kamepbl g aHaian3a B 1otoke raszoB (MKIIIY) m B moToke
xunkocrert (MKTDK) nokaszansl Ha puc. 3.2, puc. 3.9 u puc. 3.10. KoHcTpyKiuu 3Tux
U3MEpUTENIbHBIX Kamep oTiaunyarTcds or MKMA pacnonoxkeHueMm BXOJAHOTO U
BBIXOJIHOTO IITYLIEPOB, a Takke criocodom repmetusanuu AC.

Konctpykuuss UKIDK otnuuaercs ot UKIIT | I
HaJM4MeM oOpaTHOro KJaraHa, paclojoKeHHOTO B ‘ l
_ HWKHEH 4acTh U3MEPUTENIbHOM Kamepbl (CM. puc. &
o 4.5). l r
OOpaTHbIil KJIallaH yCTAHABJIMBACTCS Ha
HWKHUAW IITyLEp, KOTOPBIM 3aKpy4yHWBAaeTCs B
U3MEPUTEIBHYIO Kamepy (cM. puc. 4.6).

Puc. 4.5. YcranoBka o6paTHOTO Iy |
kinanana B MKIDK \\ J/

—

Puc. 4.6. YcranoBka o6paTHOTO —
KJIarlaHa Ha IITyUep.

s ¥

B nanHbIX KOHCTpyKUMSIX 3yekTponHas cucrema AC repMmeTusupyercs ¢
nomoielo Koiblia 4 (cMm. puc. 4.2), yCTaHOBIEHHOTO Ha OOKOBOW IOBEPXHOCTU
MeMmOpaHHoro kojmauka 2. [Ipu 3akpyumBanuu raitku (cM. puc. 3.10) pesuHOBOE
KOJIbLIO 4 (cM. puc. 4.2) nepexkprIBaeT apeHaxHoe orBepctue 14 B kopnyce AC. [ns
KpEeIUIeHUs] W3MEpPUTEIbHBIX KamMep Ha mnpubope MpeaycMOTPEH CHEelUaIbHbIN
JiepKaTesib, 3aKpEIUICHHbIH Ha TBHUIBHOM cTOpoHEe aHanu3atopa (cMm. puc.4.1-1).
[IpucoenunurensHble MTYLIEpa paccUUTaHbl HAa monaBojsaume TpyOku u3 IIBX c
BHYTPEHHUM JuameTpoM 6 MMm. Ha nuHuUM BXOJa MOXXET YCTaHaBIMBATHCS (DUIBTD,
samumaomuid AC OT TBEpHAbIX YacTHUI[ MNPUCYTCTBYIOIIUX B aHAIU3UPYEMOM
KUIKOCTH WU rase.

4.4. TlpuHuoun padoThl aHAJIU3ATOPA.

PaGora ananmuzaTopa OCHOBaHA Ha TMOJSPHU3AIMUA AHOJA OTHOCHTEIIBHO
BCIIOMOTaTEJIbHOIO AJIEKTPOJA U U3MEPEHUH TOKA JICTIOJISPU3AIMU, BO3HUKAIOIIETO B
pesynbTate auddy3un BogopoAa W3 HUCCICAYEMON >KUIKOCTH M TOCIETYIOIICH
AIEKTPOXUMHUYECKON PEaKIMU €ro OKUCIEHUs, TPOTEKAIOIIEH IO CXEME

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

Curnanel AC ¥ JaTyuka TEMIEpaTypbl YCUJIMBAIOTCA B MPEIBAPUTEIHLHOM
ycunurese, HopMupyroTcs u nojarotca Ha AILIl. Ilocne pacdyeTta M BHeCEHUSA
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aBTOMATHUYECKUX KOPPEKIM Ha TEeMIEpaTypHyl 3aBUCUMOCTh KO3 (dULIMEeHTA
pacTBOPUMOCTA  BOJOpoJa B BOAE W/WIM TEMIEPATypHYIO  3aBUCUMOCTh
kKod(dduiieHTa TPOHUIIAEMOCTH BOJOPOJAa B Ta30MpOHHUIIAEMON MeMOpaHe,
MOJIYYCHHBIA B HU3MEPUTEIBLHOM YCTPOMCTBE CUTHAJI OTOOpa)kaeTcsi Ha JUCIUIee
aHajM3aTopa B BBIOpaHHOW orepaTopoM eauHune wudmepeHus. Curnan AC B
MppoBOM BHUIE MOXKET TepeaBaThcsi Ha KoMmmbloTep udepe3 RS-232 mmm RS-485.
Pe3ynbraThl u3MepeHuit MOTYT Take 3alKiChIBAThCA B SHEPrOHE3aBUCUMYIO MaMSTh
B (Qopmare BBIOPAHHOrO MPOTOKOJIAa (HENpEpbIBHAS AUCKPETHAs 3aluCh W/WIH
AJIEKTPOHHBIN OJIOKHOT).

5. O0mme cBeneHusl.

5.1. O0mue cBegeHusi 00 wu3MepsieMbIX BeJIUYUHAX W eJIMHHUIAX
HU3MepeHus.

[Ipy  aHanUTHYECKOM  KOHTpOJIE  BOAOpOJAa B  Tra3ax  CUMTAETCS
oOIIeNMPU3HAHHBIM XapaKTepU30BaTh €ro mnapiuaibHbIM AaBieHueM (pH,) w/mnu
koHuenTpamueit (cH,). s u3mepennit mapuuaabHOTO AaBICHUS BOAOPOJa OOBIYHO
UCIIOIB3YIOT CIEAYIOIINE €AUHULIBI U3MEpeHus: MM.pT.cT, klla. [Tog mapuuansHbIM
JABJICHUEM BOJOpOJAa B ra30BOM CMECH IMOHHMMAIOT Ty 4YacTh OOIIEro JaBJICHHUS,
KOTOpasi MPUXOJMUTCS HAa MOJIEKYJIbl Bojopoja. [TapunanbHoe naBieHue BOJOPOJa B
rase 3aBUCUT OT OapomMerpuueckoro nasieHus (B) m BnaxHocTu. /s uckiroueHus
OmUOOK KanMMOpPOBKM BO3HUKAIOMIMX M3-32 HEONPENENEHHOCTH B 3HAUYCHHUH
BJIQKHOCTU Ta30BOM cMmecu, B aHanuzarope ABII-02 mnpexycMoTpeH pexum
aBToMaTtuueckoil kanuopoBku mo I1I'C HackIeHHOM TapaMu BOBI WM MOTy4aeMOM
¢ moMol1bI0 yerpoiicTa s kanubpoBku YK-01. [Ipu npoBenennn aBToKatuOpOBKU
aHaJIM3aTOp 3allpalllMBacT 3Ha4YeHHe aTMOC(HEpHOro [aBJIEHUS M  YUYHUTHIBAET
JABJICHUE HACBIIEHHBIX BOJSHBIX MAPOB MPU TEMIIEpaType KaInOpOBKH.

JUist u3MepeHuil KOHIIEHTpallMM BOJOpOAa B ra3ax OOBIYHO HCIOJB3YIOT
BEJINYMHY «IIPOLEHTHOE COJIEPKAHUE BOJOPOIa», a B KAUYECTBE €AUHULIBI U3MEPECHHUS
- 00beMHbIe MTPOLIEHTHI (00. %).

[Ipy aHaMUTUYECKOM KOHTPOJIE BOJIOPOJAa B JKHUJIKOCTSX CUHUTAETCS
oOILIeNPU3HAHHBIM XapaKTepU30BaTh €ro mnapiualibHbIM JaBieHueM (pH,) w/wnu
koHuentpamnueit (cH,). IlapuuanpHoe paBieHHe BOAOPOJAa B KHUAKOCTH PABHO
napiyaJbHOMYy JABJIEHUIO BOJOpOJa B Ta3oBOM (asze ¢ KOTOpPOM IKHIKOCTb
HaxOJHUTCS B COCTOSSHUM JUHAMHUYECKOro paBHoBecusa. Jlimg  u3MepeHuit
napuuaJbHOrO JaBJIEHUS Bojopona B aHanuzatope ABII-02 mpemycMoTpeHbl nBE
€AMHULBI U3MepeHus: MM.pT.cT. U Klla. IIpu npoBenennn n3MepeHuii napuuagIbHOro
JABJICHUS BOJOPOJA B JKUAKOCTH AaHAJIM3aTOpP AaBTOMATUYECKHM KOMIIEHCUPYET
CHUCTEMATHUYECKYIO OLTMOKY M3MEPEHHUsI, U3BECTHYIO B JIUTEpAType Kak KO3 UIIMEHT
«Kuakoctb-ras».

JIist u3MepeHuil KOHIEHTpAIMU BOJAOPO/Ia B KUJIKOCTAX OOBIYHO HCIOJIB3YIOT
BEJIMYMHY MAaCCOBOM KOHIIEHTPALIMK BOJIOPOIA, BEIPAKEHHOM B MI/JI, MKI/J WJIH ppm.
VYuuteiBasgs uro curHan ACpH, mnpsmo nponopuvonaien pH, u 3aBucur oOT
TeMmneparypel  aHanuzupyeMou  skuakoctu  ABII-02  BHocUT  J1BOIHYIO
TEMIIEpaTypHYIO0 KOMIIEHCAIMI0 Ha Ju(QPy3noHHBIE CBONCTBA Tra30MpPOHUIIAEMOM
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MEMOpaHbl M TEMIEPaTypHYI 3aBUCUMOCTh KO3(QuIuMeHTa pacTBOPUMOCTU
BoJOpoJa B Boze. IIpyu 3TOM aHanmm3aTop TaKKe KOMIIEHCUPYET CHUCTEMATUYECKYIO
omubKky wusMmepenuin <« Kuakocte-raz». B Tex ciywasx, korma wusmepenus cH,
IPOBOJAATCA B COJIEHBIX BOJAX, aHAJU3aTOp AaBTOMATHYECKH KOPPEKTUPYET
pe3yJbTaThl U3MEPEHUN B COOTBETCTBUU C COJICHOCTBIO, 3aJJaHHOW B IEpECUETe Ha
NaCl.

JInsg peanuzany HU3MEPEHUN KOHLEHTPALMM BOJIOPOJAa B 3TUX EIMHULAX
IPOBOJAT aBTOKAIUOPOBKY aHanu3aropa mno III'C HacellieHHON mapamMu BOABI U
MoJlydaeMol C TIOMOIIbI0 ycTporcTtBa i kanuOpoBku YK-01. bnaromaps
peaNn30BaHHBIM B aHaJU3aTOpe aJrOpuTMaM BBIOOpa M MepecyeTa eAUMHUIL
U3MepeHul, Bbl MOeTe OCyIIECTBIATh MEPEXO0] U3 OJHON €IMHUIBI U3MEPEHHUS B
Ipyryro 0e3 HeoOXOAMMOCTH NepeKaTuOpOBKU. AHAIU3aTOP CaMOCTOATEIHHO
ONPEJETUT HEOOXOIMMOCTh BHECEHHSI TEX MJIM MHBIX TEPMOKOMIICHCAIIUA, BHITTOJIHUT
BCE HEOOXOJMMBIE MEPECUEThl, CBSI3aHHbIC C M3MEHEHUEM H3MEPSIEMON BEIMYWHBI,
EAVHUIIBI U3MEPEHUS U NapaMeTpoB KauOpoBku. [Ipu 3TOM quanazoHbl HACTPONKU
TOKOBOTO BBIXOJda W TNPEAEIIOB PpEryJIMPOBAHUS CUTHAIU3ALMU aBTOMAaTUYECKHU
U3MEHSITCSI B COOTBETCTBUHM C BbIOpaHHOW Bamu eMHULIBI M3MEpEHUs.

5.2. O0uue cBeeHHs MO KAJINOPOBKE aHAJIN3AaTOPA.

Curnan ACpH, sBuseTcs nuHEWHOW (YHKIHMEH MNapluuamibHOTO JaBICHUS
Bogopoaa. [lorTomy my1si KamMOPOBKU aHAIM3aTOpa HYKHO MMETh BCETO JIBE TOUYKH:
ATAJIOHHYIO HYJIEBYIO TOUKY (Hampumep atMoc(hepHbI BO3IyX, YHCTHIA a30T, aproH
WIN Jp.) U CPelly C W3BECTHBIM MAPLHAIBbHBIM JABICHUEM BOJOPOJA, HAIPHUMED
noBepounyro razoByro cmech (III'C) w3 arrectoBaHHOro Oa/ioHa WM
npurotaBiuBaeMyio B YK-01. Jlpyroe BaxkHOe OOCTOSITENBCTBO CYIIECTBEHHO
yIpOIIaroIiee Mporeaypy KaaTuOpOBKH U MOBEPKH aHATTM3aTOPOB 3aKIFOYAETCS B TOM,
YTO pa3HMIlA MOKA3aHUH MPU U3MEPEHUSAX B raze U KUAKOCTU HaXOJAIIEKHCS C HUM B
PABHOBECUU COCTABJISIET MTOCTOSIHHYIO U MAJIYIO BEJTMYUHY, KOTOpasi allrOPUTMUYECKU
KOPPEKTUPYETCH. [TosTomy KalTuOpOBKY u MOBEPKY aHaJIM3aTOpOB,
IIpeHAa3HAYCHHbIX I u3Mepernu pH, u cH, B ®KHUIKOCTAX MOXHO IPOBOJAUTH IO
[II'C. TloHATHO, YTO OT TOYHOCTU KATMOPOBKH 3aBHCHUT TOYHOCTh M3MepeHuid. Tak,
HaIpUMep, MPU U3MEPEHHSIX B 00JACTH HU3KUX 3HaueHWW pH, TOUHOCTH aHanm3a B
OOJBIICH CTENEHN 3aBUCUT OT TOYHOCTH KAITHOPOBKM HYJIEBOWM TOYKH, U HA0OOPOT,
TOYHOCTh W3MEpeHui B obOsiactu Oonbmux pH, B OombIneil cTemeHW 3aBUCUT OT
TOYHOCTH KanuOpoBku aHaimzaTopa 1o [1I'C.

B ananuzarope peann3oBaHbl CIIEIYIONINE BUIABI KAIHOPOBOK:

e KaJIUOpOBKA MO HYJIEBOM TOUKE;
e apromaTuyeckas kanuoOposka mo [1I'C;
e crenuaibHas KaaTuOpoBKa.

KannOpoBka HYJIEBOU TOYKH.
[Tpu n3mepennsx B 00JaCTH MajIbIX KOHIIGHTPAIUH BOJOPOAA, OITHOKH, CBSI3aHHBIC C
HETOYHOCTHIO KAJIMOPOBKM HYJIEBOM TOYKH, MOTYT MPUBECTH K 3HAYUTEIHHBIM
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omuOkaM u3MepeHuil. st mpoBeAeHUs] TaKuX U3MEPEHU HaMmH pa3pabOTaHbI JIBE
moaudukanuu cerHcopoB: ACpH,-03 u ACpH,-04. 'maBHBIMH OTJIMYUTEIILHBIMU
O0COOEHHOCTSIMU ATUX CEHCOPOB SIBIISIIOTCS MPEIEIbHO HU3KOE 3HAYEHHE OCTaTOYHOIO
TOKa CEHCOpa, €ro CTaOMJILHOCTh BO BPEMEHHM M oOecrneueHre paboThl CEHCopa B
YCIOBUSIX  «HEPa3pyLIAIOUIEro» KOHTPOJIS  aHaIM3UpyeMon skuakoctu. s
oOecrieueHusT BBICOKOW TOYHOCTHM HW3MEPEHHMM KOHILEHTpaluil Bojopoia B
MUKpPOTPaMMOBOM 00JIaCTH, MBI PEKOMEHAYEM TILIATEIbHO MPOBOAUTH KaTUOPOBKY
HYyJIeBOM TOYKHU. {151 KamuOpOBKU ATOM TOYKM MOKHO HCIIOJI30BaTh aTMOC(HEpHBIi
BO3JIyX WJIU Ta3bl BBICOKOM YHCTOTHI, HE COICPIKAIINE BOIOPO/I.

ABTOKaJIMOPOBKA O MOBEPOYHON Ia30BOM CMECH.

Jist uckitodeHuss OmMHUOOK KalMOPOBKH, BO3HUKAIOIIMX M3-32 W3MEHEHUS
BnaxkHoctu [1I'C, aBTomarnueckyro kanuOpoBKy HeoOxoaumo mnpoBoauTh mno [1I'C,
HACBIILIEHHON MTapaMH BO/IbI.

[Tpu mpoBeaennu aBroMarndeckoi kanuoposku 1o I1I'C ananuzarop ABII-02
CHayYaJia U3MepsIeT TeMIEPaTypy MeMOpaHbl ¢ OMOIIBI0 BcTpoeHHoro B AC natuuka
TEeMIIepaTypbl U KOMIIEHCUPYET TEMIIEPATYPHYIO 3aBUCUMOCTb €€ IMPOHUIIAEMOCTH 10
BOJZIOPOJIY, @ 3aTE€M PACCUUTHIBAECT YPABHEHUE KATMOPOBOYHOM MPSMOM, TOCTPOSCHHOM
B KoopaumHarax: pacdyeTtHoe 3HadeHUE (pHz)pees 0T wucTHHHOTO (pHy)per B
KanmmOpoBOYHOU cpene. bnaromaps sTomy kanuOpoBKa M HM3MEPEHUS BEJIUYUHBI
napiuabHOTO AaBJeHUs (€AMHUIBI U3MEPEHHUs: MM.PT.CT., klla) uiau mpoueHTHOro
coepxkaHusi Bojaopoja (eAMHMIBI U3MepeHus: 00. %) MOTyT NHpPOBOIUTHCS MpPU
temneparypax or 0 go 50 °C. Ilpu kamuOpoBKE M H3MEPEHHSAX BOJIOPOAa B
KUAKOCTSIX B €JUHUIAX MACCOBOM KOHIIEHTpALMH (MI/J, MKI/J, ppm) aHaIu3aTop
KOMIIEHCHUPYET TaK»Ke TeMIIepaTypHYIO 3aBUCUMOCTb KO3 (UIIUEHTAa paCTBOPUMOCTH
Bogopona B Boje. [loaTomy kanmuOpoBKa M HU3MEPEHHUS MACCOBOM KOHIIEHTPALMH
BOJZIOPOJIa B BOJIE TAKXKE MOTYT MPOBOJUTHCS MPH JIIOOOW TeMIlepaType B JIHUANa30He
or 0 10 50 °C. Nuremnexryansabie anroputMbl ABIT-02 no3soinsor Bam npoBoauTs
KaJIMOpOBKY B JIFOOOW BBHIOPAHHOW €IWHUIIE M3MEPEHHMsI, a 3aTeM IPHU U3MEPEHUSX
NepexXoauTh B JOOYIO APYrylo eauHuily usmepenus. [Ipu stom He Tpebyercs erie
pa3  OPOBOJAUTH  KaduOpOBKY.  AHaIM3aTOp  CaMOCTOATENBHO  OMPEAEIUT
HEOOXOMMOCTh BHECEHUS TEX WM HHBIX TEPMOKOMIICHCALIUN, BBITIOJIHUT BCE
HEO0OXO/MMbIE TMEPECUEThl, CBA3aHHBIE C M3MEHEHHUEM KaK HU3MEpPSIeMOUN BEJIMYHWHBI,
Tak ¥ eAUHUIBI u3MepeHus. Eciu u3aMepenuss OyAyT MNPOBOAMUTHCS B BOJAX C
U3BECTHBIM COJIECOJIEP’KaHUEM, aHATTM3AaTOP TAK)KE BHECET KOPPEKIIUIO Ha COJEHOCTb.

CneuuanbHas kanuOpoBka. [lpu cnenuanbHOW KanuOpoBKE aHaluM3aTopa B
KauecTBEe CTaHJAPTHOTO o00pa3la ¢ M3BECTHBIM  COJEPKaHHEM  BOAOPOJ]A
UCIIOJIB3YETCSl BOJOPOJOCOJIEpKAIllasi Tra3oBasi CMECh, IOJlydaemass C TOMOIIBIO
ycTaHoBKHU KannOpoBouHoit YK-01.

5.3. OOmme cBeieHNs MO BBEICHUIO KOPPEKIUil B Mpolecce U3MepeHm.
5.3.1. Koppekuusi Ha n3MeHeHHe 0apOMETPUYECKOr0 HaBJICHHU.
Wsmepsiembie Benmuunbl «IIporienTHOE conepkanue Bomopoaa B razax» (00.
%) He 3aBucCAT OT OapomeTrpuueckoro AamieHus. Tak kak curHan ACpH, mpsmo
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nporopuuonanes pH,, TO n0pu NpPOBENEHUHM U3MEPEHUH B OTUX EAUHHUIAX
HEOOXOIMMO CJIEIUTh 3a U3MEHEHHs MU Oapomerpuueckoro gasieHus (B). Ecmu
OapoMeTpuuecKoe JaBJeHUE OTIMYaeTCsl Ha BeJuuuHy Oosee yeM 10 MM.pT.CT. OT
3HAUEHHUS 3aMMCAHHOTO B SHEPTOHE3aBUCUMYIO MaMsTh MPU MOCHIEIHENH KaTuOpoBKe,
TO HEOOXOJUMO OTKOPPEKTHPOBAaTh d3TO 3HaydeHue. [l »3Toro B pexume
«YCTAHOBKA» (cm. puc. 8.3-1, 8.3-2) He0oOXOAMMO BBECTH TEKYIIE€ 3HAUYCHHUE
O6apomerpuueckoro nasiienus. [Ipu 3ToM He TpeOyeTcss MPOBOIUTH ABTOKATUOPOBKY
CHOBa. OTH 3aMeyaHMs B TIOJIHOM Mepe OTHOCATCA K 3ajayaM H3MEpeHUi
MPOLIEHTHOTO COJIEpKaHUSl BOJAOPOJIa MPH TOBBIIICHHBIX JABJICHUSIX, HAIpPUMEpP B
OapokaMepax U B cocyAax paboTaromux noJ1 H30bITOYHOM JABJICHHUH.

5.3.2. Koppekuusi Ha COJIEHOCTb.

N3BecTHO, 4YTO ¢ YBEIMYEHUEM COJIEHOCTH MAaccOBask KOHIIEHTpAIUsl BOAOPOJa
B BOJIHBIX pacTBOpax yMmeHbIaercs BcaeacTtBue ddpdexra Ceuenona. [lortomy mpu
IPOBEJAECHUU U3MEPEHUN MAacCOBOM KOHIIEHTpaUuu BOAOpPOAa (€IUHUIIBI U3MEPEHUI
MT/J, MKT/JI, ppm) B BOJIaX C coAep KaHUuEM coJiei Ooiiee 1 1/ HEOOXOIMMO BBOJIUTH
KOPPEKLHIO Ha COJIeHOCTh. CleAyeT MOMHHUTh, YTO PA3JIUYHBIE COJIU MO-Pa3HOMY
«BBICATIUBAIOT» BOJOPOA. OOBIMHO KOPPEKIMI0O Ha COJICHOCTh BBOJUTH TIO
MOKa3aHMUsIM KOHAYKTOMeTpa B niepecuere Ha NaCl.

Bonee anexkBaTHBIM CpPEACTBOM U3MEPEHUS KOHIIEHTpAIlMU BOAOpPOJa B
KUAKOCTSIX C HEU3BECTHBIMH KO3 duiinenTamMmu pactBopuMoctu sBisroTess ACcH,.

5.3.3. Koppekuus cucTeMaTH4eCKON  IOIPEIIHOCTH  HM3MEpPeHM:

Ko puuuent «Kuakocrs-I"a3».

[Ipu ananuze xuakocrer miuas ACpH, XapakTepHbl CUCTEMATUYECKHUE MOTPEUIHOCTH
u3Mmepenuid. [lpupona momoOGHBIX omMOOK cBsizaHa ¢ HewpaeanbHOCThIO ACpH, u
noApoO6Ho omucaHa B [1,2,6]. DTH OmMMOKM TPOSBISIOTCS B pPa3HUIEC MOKa3aHHM
ACpH, B razoBoii ¢a3e M IKHJAKOCTH, HAXOIAIMICHCS C HEH B COCTOSIHUU
JUHAMUYECKOTO paBHOBecus. B nurepartype [6] sTa ommbOKka mojydyusiia Ha3BaHHE
KOA(DUIIMEHT «KUAKOCTh-ra3». g Hauboisiee coBeplieHHbIX KOHCTpyKumii ACpH,
K03 PUIMEHT «KuaAKocTh-raz» cocrasisger ot 0.1 go 2 % (t.e. mokazanuss ACpH, B
xKuakocTy Menble nokasanuiit ACpH, B razooii daze na 0.1 - 2%). g ACpH,-01,
ACpH,-05 u ACpH,-06 xoapdunment «kuakocts-ra3» He npespimaer 0.1 — 0.5 %.
Hna ACpH,-03 u ACpH,-04 BenmuunHa kodp@dUIMEHTa <OKHAKOCTh-Ta3z» He
npesbimaeT coorBerctBeHHO 0.5 u 0.8 % mnpu pacxone aHaANU3UPYyEMOM KUJKOCTH
oomee yem 0.5 n/gyac. B anammzarope ABII-02 peann3oBaH ajaropuT™M BHECCHHS
KOMIIEHCAlUA CUCTEMATUYECKOU MOTPEIIHOCTH «KUJIKOCTh-Ta3.

Bausinue cxkopocTH moroka aHaamsupyemoi sxumakoctu. Curnan ACpH,
3aBUCUT OT CKOPOCTH IIOTOKa AHAIM3UPYEMOM JKHIKOCTH B OKPECTHOCTH
ra3onpoHuiaeMod MeMmOpansbl. JlJisi MUHUMHU3alUM BIMUSHHUS CKOPOCTHM TMOTOKa Ha
u3MepuTenbHbI curHan napamerpsl ACpH, ontuMusupoBansl U BeIOpaHbl MCXOJS
U3 YCJIOBHS 00ECIICUEHUS «HEPa3pyIIAIOIIET0 KOHTPOJIS» aHAIM3UPYEMOM KUIAKOCTH.
B ACpH,-01, ACpH,-05 u ACpH,-06 ucnonb3yroTcsi MHKpPOKATOAbl, IMOITOMY
BJIUSIHUE CKOPOCTH MoToka Ha curHail AC He3HayuTeNnbHO Ojarojgapsi Majomy
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noTpeOIeHUI0 BOJOPOJAa caMHM ceHcopoM. Jlnsi obecniedeHUss H3MEpPEHH B
MUKPOTPaMMOBOM  00JIACTM  KOHUEHTpAIMii HEOOXOAMMO TPUMEHSTh KaTOJbl
oonbiiero auamerpa. Iloatomy B ACpH,-03 u ACpH,-04 ucnonb3yroTcsi KaTobl
TUaMeTpoM 10 1 MM. DTH CEHCOpPBI YyBCTBUTEIBHBI K CKOPOCTH MOTOKA B IMANA30HE
or 0 no 0.5 n/yac. Ilpu ckopoctax noroka 6oisiee 0.5 j1/yac 3aBUCUMOCTb CHUTHaJIa
ACpH,-03 u ACpH,-04 ot ckopoctu mnoTOKa He3HauuTenabHa. I[loaTomy mnpu
CKOPOCTAX MPOTOKa aHaau3upyemoil skuakoctu Ooinee 0.5 n/yac He Tpebyercs
NPUMEHATh CHEIUATbHBIX TEPEMBHBIX YCTPOWCTB M CTAOMIM3aTOPOB pacxoja.
[{enecooOpa3HOCTh MPUMEHEHUSI STUX YCTPOMCTB OINpaBlaHa TOJBKO MPHU Pacxojax
menee 0.5 /gac. ABTOMATHYECKYI0  KOPPEKIMIO  OLIMOOK  HU3MEpEeHHS,
0OyCJIOBJIGHHBIX ~MaJbIMH pacxoJaMu, MOXHO OOeCleuuTb MyTeM 3aJaHus
koapuimenta <«KuAKoOCTh-Ta3», NPEIBAPUTEILHO HW3MEPEHHOI0 NpH JaHHOM
pacxoae (cm. [Ipunoxenue 1).

6. YKASAHUE MEP BE3OITACHOCTHU U PEKOMEHJAIIUM 110
IKCIINIYATALIUN AHAJIN3ATOPA.

6.1. Dkcrutyarauus aHanuzaTopa 0e3 03HaKOMJIEHUSI C HACTOSIIIUM PYKOBOJICTBOM HE
PEKOMEHIyeTCs.
6.2. TexHuueckoe OOCITYKMBAHHME AaHAIM3aTOpPA U PEMOHTHbIE PAOOThHl JOJHKHBI
IPOBOJUTHCS MPU OTKJIFOUEHHOM MUTAHUU.
6.3. Ilepen mnoakimtoueHueM OJIOKa MHUTAHUS CIEIYET IPOBEPUTH COXPAHHOCTH
W30JISIIUY IIHYPa U BUJIKU TOJKIIFOUEHHS K CETH.
6.4. IIpu skcrutyaranuy aHaau3aTopa 3anpeiiacTcs:
- MPOU3BOJUTH COCIMHEHHUE U Pa3bEAUHEHHE KaOellel, 3aMbIKaTh KOHTAKThl RS-

KaHaJla IpH MOJKIIOYEHHOM K OJIOKY TUTaHUsl aHAIU3aTOPE;
- paboTaTh pU HEUCIPABHOM aHAIU3ATOPE;

[Ipn oOHapyX eHUM HEUCHPABHOCTH HEOOXOAMMO BBIKIIOUWUTH aHAIM3aTOp U
BBbI3BAaTh CHELHMAINACTA.
6.5. He nonyckaeTcsi NpUMEHATh IIHYP U COEMHUTEIbHbIE KaOelu ¢ MOBPEKACHHON
WU30JISILIUEH;
6.6. Ilpu pabore C amMIEpPOMETPUUYECKUM CEHCOPOM  cieayeT coOJoIaTh
OCTOPOKHOCTb, oOOeperasi CTEKISHHYIO TWIb3y OT yzaapoB. llpu pmurensHOM
XpaHEHUH aMIEPOMETPUUYECKOTO CeHcopa B HepaboueMm cocrosiHuu (Oosee 6
MECSLIEB) HEOOXOJUMO CIHTh PACTBOP JJIEKTPOJIMTA, MPOMBITH KOPIIYC CEHCOpa
JTUCTUJTUPOBAHHOM BOJION M OJIETh €r0 Ha aMIIEpOMETPUYECKUil ceHcop (cM. 1. 3.3).
[Ipy ycTaHOBKE aMIEpPOMETPUUYECKOTO CEHCOpa B HU3MEPUTEIBHYIO KaMepy
HEOOXOJMMO  TPOBEPUTh  HAJIWYME TIEePMETU3UPYIOUIEro  Kojblia 4  wiH
YIUIOTHUTENBHOTO KoJimauka 4 (cM. puc. 4.2 u 4.4).
6.7. Ilpu pabore u wMmexperiaMmeHTHOM oOciayxuBaHuu AC He JomycKaercs
PUKJIaAbIBaTh MexaHnyeckue ycuius Kk kademo AC. Ilpu pabore WM AIUTEIHLHOM
xpanenuun AC ¢ pacTtBopoMm »aJiekTposuta (Oosiee 1 roma) MOryT BO3HHUKHYTh
TpyaHOCTH ¢ pa3zbopkoii AC wu3-3a BBICBIXaHHMS pacTBOpa JJIEKTPOJIUTA M
Kpuctauzanuu coieit B koprnyce AC. B 3Tom ciydae HEOOXOAMMO OTKPYTHUTh
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raiiky 1 (cm. puc. 4.2) ¥ ¢ TOMOIIBIO MITIPHUIIA 3ATUTh | MJT TUCTUIITUPOBAHHON BOJIBI
B BEPXHIOIO 4acTh Kopmyca 2. 3aTeM yJaluTe Ta30NpoHUIIaeMyl0 MeMOpaHy Hu
norpy3utre TOpuoBy0 yacth AC B crakaH ¢ Boaoil. Yepes 2 — 6 yacoB
aMIIEPOMETPUYECKUNA CEHCOP MOXHO JIOCTaTh M3 KOPIyca, HE MPUKIAaAbIBas 0COObIX
YCHUJIUH.

6.8. Bo wu3bexaHue 3arpsi3HEHUS DJIEKTPOAHOW CHCTEMbl HE JIOIyCKaeTcs
IIPUKACATBCSA PYKaMH K TOBEPXHOCTH JJIEKTPOJIOB.

6.9. Bo uz0exanue nmoBpexaeHus Kabessi CeHCopa B MECTaX COSAMHEHUS C CEHCOPOM
U C Pa3beMOM HEO0OXOAMMO COOJIO/aTh aKKypaTHOCTh MPU HAaMOTKE Kaless Ha
KATYIIKY.

6.10. Bo nz0exxanue BbIX0J1a U3 CTPOS aKKyMYJISTOPHOM OaTapeu dKCIuTyaTalus
npubopa npu nojcoeIMHeHHOM 0J10Ke uTanus 3anpemaercs! [locne nmomHoro
3apsia akKyMyJISITOpHOM O6ataper mpruoop MH0KEH SKCIUTYaTUPOBATHCS 10 TIOITHOTO
ee paspsja.

7. HOAT'OTOBKA K PABOTE

BHUMAHMUME! Ilocne TpaHCHOPTUpPOBaHUS B YCIOBUSX OTPULIATEIBHBIX TEMIIEpaTyp
aHaTU3aTOPbl B TPAHCIIOPTHON Tape MOJKHBI OBITh BBIACPXAHBI MPH HOPMAIbHBIX YCJIOBUSX HE
MeHee 4 yacoB. [lpm TpaHCHOPTHpPOBKE B  YCJIOBHUAX OTPULIATENbHBIX TEMIEpPATyp
aMIIEPOMETPUYECKUE CEHCOPBl HE 3aIOJHAIOTCA PAacTBOPOM JJIEKTPOJIATA, O 4YE€M JENIaeTCs
COOTBETCTBYIOIIAs 3alMCh Ha CTP. 2 HACTOALIEr0 pyKoBojcTBa. B aToMm ciiyyae Bam HeoOxoaumo
BBITIOJIHUTH Omepanuu 1. 3.3.

7.1. O0mme TpeOGOBaHMA K YCTAHOBKE AHAJM3ATOPOB BOOPOAA.
Anammszaropsl  ABII-02 mpenna3HaueHsl U1 NOPOBEACHUS  HU3MEPEHHUM B
1a00paTOPHBIX, MPOMBILUIEHHBIX WJIM TOJEBBIX YCIOBUSAX. B 3aBUCHMOCTH OT
BapuaHTa HCIOJHEHMS  aHaJIu3aTopa aMIEepPOMETPUYECKUH  CEHCOP  MOXKET
yCTaHaBJIMBATHCS B U3MEPUTENBHYIO KaMepy, pepMeHTep, OMopeakTop, TpyOoonpoBoa
WM HETIOCPEACTBEHHO B AaHAJIM3UPYEMYIO CPEly.

IIpu npoBeneHUU U3MEPEHUN KOHUEHTPALMKA BOJOPOJA B IMOTOKE KUIAKOCTEU
WIM Ta3oB, PEKOMEHAYETCS Ha JIMHMM BXOAAa aHaJIU3UPYyEeMOUW MpoObl YCTaHOBUTH
perynsaTop AaBieHUs (Ipocceiib) U XOJOAWIbHUK. Perynsartop naBieHus I0JKEH
o0OecrieuynBaTh  pEryjJupoBaHUE  pacxoJa  aHAIM3UpPyeMoW  mpoObl  uepes
u3MeputenbHyto kamepy AC B nuanazone ot 0.1 go 10 n/gac. X0n0AUIBHUK TOJKEH
obecrieunBaTh OXJIAKICHHE aHAIU3UpyeMoil mpobsl g0 Temmeparypsl 0 — 50°C. C
LEJIbI0 YMEHBIICHHUS] BPEMEHH TPAHCIIOPTHOIO 3amna3jpiBaHusl U 3PQPeKToB “rojacoca
BO3/lyXa~ PEKOMEHJYETCs aHalu3aTop YCTaHaBJIMBAThb B HEMOCPEICTBEHHOU
onu3ocT OT MNpoOOOTOOpHON TOukH. I MOABOAA aHANU3UPYEMOM MpoObI K
u3MmeputenbHoil kamepe AC nmoryckaeTcst ucnolib3oBanue Tpyoku u3 [IBX miuHoit
He Oonee 1 M ¢ BHYTpEHHUM JMAMETPOM HE ME€Hee 4 MM U TOJIIMHOM CTEHKH HE
meHee 1 mm. [lpu npoBegeHun U3MEpeHUil BOJOpOAa B MUKPOIPaMMOBOM 00iacTu
KOHLEHTpAIMU HMCII0JIb30BaHUE TPYOOK M3 CHUIIMKOHOBOM PE3WHBI HE JOIMYCKAETCS.
CnuB ananu3upyeMoil mpoObl AOKEeH ObITb cBOOOAHBIM. [[1s1 3TOro pomyckaercs
ucnoisibzoBanue Tpyoku uz IIBX ¢ BHyTpeHHUM guamerpoMm He meHee 4 MM. Jlid
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yA00CTBa MOAKIIOYEHUSI BXOJAHOU TPYOKH K MPOOOOTOOPHBIM TOYKAM B KOMILIEKT
MOCTABKU BKJIFOYEHBI [JIACTMACCOBBIE MTEPEXOTHUKH.

7.2. BkioueHne aHAIM3aTOpPA

Bxirounte aHanu3atop ¢ MoMONIbIO KIaBUId «Bki», yepkuBas ee B TEUCHUE
S cek. Ilocme BkIIIOUEHHMs aHAIM3aTOpa pa3fgacTcs 3BYKOBOW CHUTHAJ, HA JIMCILIEE
cHayvarna nosiButcs jJorotun pupmsl «Anbha BACCEHC», a 3atem HauHeTcs mpoiiecc
CaMOJIMarHOCTUKH, KOTOpbIX mpoanutcs ot 30 cek. 1o 1 munyTsl. [locie 3aBepiieHus
polecca CaMOJMarHOCTUKH AaHAJIM3ATOP MNEPENIET B PEKUM U3MEPEHUI.

[Ipumevanue. s mosisipu3alvu 3JEKTPOJIOB aMIIEPOMETPUUYECKOTO CEHCOpa OH
JOJIKEH OBITh MOAKIIOYEH K U3MEPUTEILHOMY YCTPOMCTBY aHAIU3aTopa B TeUeHHE 9-
12 gacoB. Ilpm BeikmoueHun a"ammzaTopa AC mossipusyercs oT Oarapeiku,
YCTaHOBJICHHOW B HIDKHEM OTCEKe aHajm3aropa. batapeiiky HeoO0XoIuMo 3aMeHsTh |
pa3 B 2 roza.
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8. HACTPOMKA M YIIPABJIEHUE PEXKUMAMMU PABOTHI
AHAJIM3ATOPA.

8.1. Bkurouenne anaan3aropa u mHTepgeiic mporpaMmsl.

Bxirounte ananm3zarop. Ilocne ycnemHoro 3aBepui€HHs] NHUArHOCTUYECKHUX TECTOB

AHAJIN3AaTOP MEPEXOJAUT B PEKUM M3MEPEHHs, U Ha JUCIUIEE aHAIM3aTOpa

OTOOPAKAIOTCS PE3yNbTaThl M3MEPEHUS KOHIICHTPAIIMM BOAOPOJAa B BBIOPAHHOM

€JIMHUILIC U3MEPEHUsI, TeMIIepaTypa, BpeMsl 1 1arta (cM. puc. 8.1).

—— Muaukanuys npeBbIICHUS JUana3oHa MIKajlbl CAMOIKUCIA

WNupukanuys BKIFOUEHUS (BBIKJIIOUEHUS) 3BYKOBOM CUTHATU3ALINU
Nupukanusa npoTOKOJIMPOBAHKS B SHEPrOHE3aBUCUMYIO MTAMSTh

Nupukanusi mOpeBBINICHUST BEPXHEro (HMXKHETO0) YpPOBHS
CUTHAJIM3ALIUU

v v—— HWupuxanus BKIFOYEHUS AJIEKTPOHHOTO OJIOKHOTA

E &) =(E 2 2 .Gﬁﬂ ¢:| Crpoka  «MKOHOK» ¥  IIOKa3aHus

TEMIIEPATYPBI
204

¢:| [lokazanuss Bomopoga B BBIOpAHHOM
1007 =0 100z [ r

CAWHUNIIC UBMCPCHUA

cj Bpewms, nara usmepenus u 0003HauYeHHE
YCJIIOBUM IIPOBEIEHUS H3MEPEHNM:
Puc. 8.1. OxHo pe3ynbTatoB u3mMepenus. I’ —u3MepeHus B razoBoi ¢ase;
XK — u3mepeHus B )KUIKOCTIX;
C — u3MepeHus B COJIEHBIX BOJAX.

Cuuzy oT aucruiess aHanuzatopa (cMm. puc. 5.1) pacmnosioxkeHa KiaBuarypa,
cocrosimas U3 BocbMu kiaBuil. C moMoIpo 3THX KiaBuil Bel ynpasusiere paboToi
aHanuzatopa. Jlucruieii uMMmeeT MNOJCBETKY, 4YTO CO3JaeT yaoOcTBa B paboTe ¢
aHaAJIM3aTOPOM B 3aTEMHEHHBIX TOMeNIeHHsX. KiaBuIIM KiIaBUATYphl BBITOIHSIOT
cnenyronue GyHKIAN:

@ - KJIaBUIIa BKIIOYCHUA-BBIKIIOYCHUSA ITMTAHUA,

- KJIaBUIla BKIIOYCHUA-BBIKIIOYCHHNS ITIOJCBCTKH,

< nasnma «BBO/l» Bbinonusier ¢pynkuun Bxoaa B I'JTABHOE MEHIO,
BBOJA JaHHBIX, BbIOOpa OMIMI MEHIO W YTBEPAUTENIbHBIX OTBETOB «JIA» Ha
BOIIPOCHI, BBICBEUHBAEMbIE HA I'papueCKOM JTUCILUIEE;

C - xmaBuma «CBPOC» BbimonHsAET (YHKIMIO OTKa3a OT BBIIOJHEHHS
IpeiaraéMblX Ha JUCIUIee ACUCTBUN M BO3BpaTa K MpeablAyIIUM onuusM MeHro. C
[OMOIIbIO ATOM KIABUIIM TakXke JarTcsi oTpuuarenbHble oTrBeThl «HET» Ha
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BOIIPOCHI, BLICBCUHMBACMBIC Ha I’pa(i)I/I"IeCKOM JUCIIICC. HpPI Cpa6aTI)IBaHI/II/I BBYKOBOﬁ
CUTHAJIM3AallUH YACPIKAHUC ATOM KJIABMILM B HAXXAaTOM COCTOSIHUM B TEUEHME S5 CEK.
Orxirouaer BBYKOBOﬁ CHUI'HAJI. HOBTOpHOC YACPKAHUC ATOM KJIABMIIM BKJIHOYAET
BBYKOBOﬁ CHUT'HAJI.

Uerblpe KJIaBUIIM, pACHOJIOKEHHbIE B yrjlax pomoa,
A BBIMIOJIHAIOT ~ (YHKIMM  TEpeMellleHus  Kypcopa B
HAIPaBJICHUIX, YKa3aHHBIX CTPEIKAMHU.

Korma anammzatop TpeOyer BBECTHM YHUCJIOBBIC WU
< > CHMBOJIbHBIC  3HAYEHUsA, KJIABUIIAMU CO  CTPEJIKAMH
«BITPABO», «BJIEBO» BbIOHMpaeTcsi 3HAKOMECTO IS

BBOJIa KOHKPETHON LU(PbI Ui cuMBOJia. C TOMOIIBIO 3THX

KJIABUIIl TAKXKE OCYIIECTBIsACTCA (QYHKLIUS MPOJIUCTHIBAHUS
v JNAHHBIX, 3allMCAHHBIX B HOHEPrOHE3aBUCUMYIO MaMiITh M
ANIEKTPOHHBIN OJIOKHOT.

Korpa ananusatop TpeOyeT BBECTHM YHMCIOBBIE WJIM CHMBOJIbHBIE 3HAYCHUS,
knapum  co  crpenkamu  «BBEPX», «BHW3»  BemmonaHAOT  QYHKIHUIO
«TPOJIUCTHIBAHUS («OOJIbIIIE» U «MEHBIIE») M BBIOOpA KOHKPETHBIX IUdp HIU
CHUMBOJIOB.

B pexume «M3mepenue» npu Haxkatuu kiaBuiin «BHM3» ocymecTBisercs
3aMKCh IaHHBIX B DJIEKTPOHHBIN OJOKHOT.

OnnoBpemenHoe Haxatue kiaBuiml «BHU3» u  «BBOI» B okHe
«KAJIMBPOBKA» 1103BOJISIET BOUTH B CiTy’kKeOHOE MEeHI0. ONIMK C1y’KeOHOTr0 MEHIO
MO3BOJISIIOT MPOBECTU KAIMOPOBKY JaTUMKA TEMIIEPATyphl, JJIEKTPOHUKH U BBECTH
3HaueHue kKoddduimenTa « Kuakoctb-rasz.

OnnoBpemenHoe Haxatue knaBuil «BHU3» u «BBOJ/l» B okHE ycTaHOBKa
YCIOBUM HM3MEpPEHHMI TMO3BOJMUT Bam BOCCTaHOBUTH 3aBOJICKME HACTPOWKH
aHaJIu3aTopa.

Bo Bpems paboThl aHanu3aTopa Ha IUCIIIEE MOTYT MOSBIIATHCS COOOIIEHUS:
Hoostcanyiicma nooosxcoume - >1o cooOIEHNE OABIAETCS PH OYEHB OBICTPOM
W3MEHEHUM CHUTHAJIa JaTyuKa M aHaJIu3aTtopy Jis MpoBeleHUsl Oojee TOUYHBIX
U3MEpeHUu  TpeOyeTcss HECKOJIbKO CeKyHJ g  BbIOOpa  ONTHMAJIBHOTO
ko3 puIIeHTa yCUIIEHUSI CUTHAJIa CEHCOoPA.

CEHCOP HE IIOJAK/TIOYEH — 510 coo0leHue TOSBIIAETCS, KOT/Ia CEHCOP HE

NOJIKJIFOYEH K aHAJIU3aTOPY WJIM MOBPEXK/IEH €ro KaOeb.

Hecmotrps Ha 1OOBONBHO CJHOKHOE€ M Pa3BETBIECHHOE IPOIPAMMHOE
obecrieyeHue, aHaau3atop uMeeT MpocTtoil u  ynoOHwel nana  [lons3oBaTens
nporpaMMHbIii  uHTep(deiic. bonpiioit rpadguueckuii Aucmiel U KilaBuaTypa U3
BOCBMHU KJIaBUII TO3BOJISIIOT Ilonp30Barento ynpaBisiTh pabOTON aHaIM3aTopa,
OCYLIECTBJIATh Pa3IU4HbIE BUJbl HACTPOECK U KAIHOPOBOK, 3aIHMCHIBATH U BBIBOJHTH
uHbopManMi0O Ha JAWCIUICH aHanu3aTopa W Ha KommbioTep. [lomb3oBanue
aHAJIM3aTOPOM IPEIEIBHO MPOCTOE U CBOJUTCS K BBIOOPY HYKHBIX ONLMH B MEHIO U
OTBETaM Ha BOIIPOCHI, BEICBEUNBAEMBIE HA JUCILIEE, C MTIOMOMIBIO ABYX KiIaBull «J/la»
(BBon) u «Her» (COpoc). Aroputmsbl yrpaBieHUs MOCTPOEHBI TaKUM 00pa3oMm, 4TO
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aHAJIM3aTOp «BEJAET» OllepaTopa, HMCKIKYas BO3MOXKHbIE COOM M OIIMOKH B €ro
pabore. IlpuBenennoe Hmxke onucanue uHTepdeiica [lonp3oBatens nomoxer Bam
OBICTPO  OCBOMTH paboTy ¢ aHanuzaropoM. Ilpu onucanum wuHTepdeiica
[Tonb3oBaTens HaJ WILTIOCTpAIIMEH KaXKI0TO OKHA YKa3bIBAETCS LIETIOYKA OMIUN, TPH
BBIOOpE KOTOPBIX BBl BEIXOUTE HA 3TO OKHO.

8.2. I'1aBHOE MeHI0.
JAucnien JaHHbIX ¢—> T[JABHOE MEHIO

- N Jlmst BXodga B TJIABHOE MEHIO

**I'TLABHOE HEHH™** HaxMure kinaBumy «BBO/». Ha

g I::E.UI'IE*IJCIE:I'EI':[ JUCIUIee aHajin3aTopa MOSIBUTCSA OKHO,

W OnSHOERE T **TJIABHOE MEHIO**, noka3annoe
JHarHoCTHES Ha puc. 8.2-1.

MporoEoIIn POESHTS B 3TOM OKHE € IIOMOLIBIO KIIABUIII

Emxorpmxor nepeMenieHus Kypcopa Bel Moxere

BBIOPATH OHY W3 ISITH OMIIUH.

Puc. 8.2-1. OkHo «I'1aBHOE MEHIO»
KanuOpoBku - Bxon B menio «KanubpoBku» 1mo3Boaut Bam mposectu
KaJTMOPOBKY HYJIEBOM TOYKHM AQHAIW3aTOPa, BBIMOJHUTH AaBTOKATHOPOBKY IO

aTMOC(EepHOMY BO3AYXYy U CHEIHalbHbIE BUIbI KaTMOPOBOK (IOAPOOHOE ONUCaHUE
pexuma «K KAJIMBPOBKA» npuseaeno B 1. 9.)

YcraHOBKHM - Bxog B MeHIO «YCTaHOBKH» IIO3BOJMT BaM BBeCTH
OapomeTpuueckoe aaBieHue, KodpduuueHT «KuIKocTb-raz», CoJIeHOCTh, BbIOPATH
U3MEPSIEMYIO BEJIMYMHY U €JIUHUILY H3MEPEHHS BOJOpPOJia, YCTAHOBHUTH 4Yachl M
HACTPOUTh UHTEP(EUCHBIE YCTPOICTBA. DTO MEHIO HCIOJIb3YETCSl NJii HACTPOUKHU
aHaJaM3aTopa Ha pelIeHUEe KOHKPETHBIX 3a7a4 aHAIUTUYECKOTO0 KOHTPOJISI BOJIOPO/IA.

Jucnieil JaHHBIX T—> rJIaBHOE MEHI0 ™ yCTAHOBKH

B rmaBHOM MEHIO BBEIOCPUTE OIIIUIO
FEVOTAHOBELFF «YcranoBku» u Haxmure «BBOJ/[». Ha
JUCIUICE aHAIM3aToOpa TOSBUTCS OKHO,
**YCTAHOBKA**, u3zo0pakeHHOE Ha

"
13

WOTIOEMIL MESM-BIIM .
EOMHEMI] HEMepeHHMA

H R T puc. 8.2-2.
TFHT_’:‘"I'“;EIii“'”'E' o B »TOM OKHE ¢ TOMOIIBIO KJIABHII
« CTaHLERD 2alok nepeMenieHus Kypcopa Bbel  Moxere

BBIOPATh OJHY W3 YETHIPEX OILIMMA.

Puc. 8.2-2. Oxno « YCTAHOBKA»
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JAuarHocTuxka — Bxox B ommmio «JIMATHOCTUKA» mossoaur Bawm
BBINIOJIHUTh ~ JIMarHOCTHMYECKUE TECThl  OTAENIbHBIX OJIOKOB  HM3MEPHUTEIBHOIO
YCTPOMCTBA U aMIIEPOMETPUYECKOTO CEHCOPA.

Juciiieii JaHHBIX T™> [rJIaBHOE MEHI0 r—> JMATHOCTHKA

B rTmaBHOM MeHIO BBIOEpHTE

FEIHATHOCTHEL®® omuaro  «JAATHOCTUKA»  u
B CepCoo i Hakmute «BBO/J». Ha nmucruiee
- - . aHanIM3aTopa TTOSIBUTCS OKHO,
HMZIITIsA
'II-[IELI Jp— **TMATHOCTUKA**, wu3zo0paxen-

HOE Ha puc. 8.2-3.

Puc. 8.2-3. Oxno JMAT' HOCTUKA».

IIporokoaupoBanue - Bxox B onuuio «[TPOTOKOJIMPOBAHUE»
N03BOJUT BaM 3a1ark MHTEpBAJ BPEMEHU JUIsSl IEPUOAUMYECKON 3aIIMCU PE3YJIHTATOB
U3MEPEHUH B DJHEPrOHE3aBUCHMYIO IaMATh, OCYLIECTBJIATh BKJIIOYEHUE W
BoikiitoueHue pexuma «I[IPOTOKOJIMPOBAHUWE)», BbIBOAWTH PE3YJIbTATHI
M3MEPEHUI Ha IHUCIUIEH aHaIu3aTopa U KOMIIBIOTED, a TAKKE IMPOU3BOJINUTH YJAICHHE
JAHHBIX U3 SHEPTOHE3aBUCUMOM MaMsATH.

Juciuieii JaHHBIX T™> TrJIaBHOE MEHI0 ™> IPOTOKOJHPOBAHHE

*IIPOTOEOIIHMPOEAHHME® B TIIaBHOM MEHIO BBIOEpHTE
BRI TEY HTE n Haxmute «BBO/». Ha nucrnee
ERECT TSR aHaJM3aTropa [IOSIBUTCSI OKHO

v’ o h **
Oy MoTHTE IISMATE [TPOTOKOJIMPOBAHUE** ’
n300pakeHHOE Ha puc. 8.2-4.

Puc. 8.2-4. Oxno «IIPOTOKOJIMPOBAHUE

JJIEKTPOHHBIN OJIOKHOT - Bxoj B oo «BJIOKHOT» nossonut Bam
OCYILIECTBUTh BKIIFOYEHUE U BBIKIKOYEHHUE PEKUMA 3AMUCH JAHHBIX B AJIEKTPOHHBIN
OJIOKHOT, BBIBOJIUTH PE3YyJIbTaThl U3MEPEHUN Ha JUCIUICH aHAIU3aTOpa U KOMIIBIOTED,
a TakXkKe TMPOU3BOJIUTH YAAJICHHE JaHHbIX U3 OJOKHOTA. 3amMch MJaHHBIX B
3JIEKTPOHHBIN OJIOKHOT ocymiecTBisiercss B pexxume « USMEPEHUE» naxartuem Ha
kyasuiry «BHU3».
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Juciiieii JaHHBIX T™> TrJIaBHOE MEHI0 ™> 3JIeKTPOHHBIH 0JI0KHOT

:‘JIEL'I_TT,E iH_HHH B rnaBHOM MeHIO BbIOEpUTE OMIMIO

EINUEHOT «bJIOKHOT» u naxmure «BBO/».

Ermmurirs Ha nwucrnee aHamu3aTtopa MOSBHUTCS

O T HTR OKHO #%3 JTEKTPOHHBINU

]:[I_'n:u:];.j:ljl]:l]::; BJIOKHOT**, uzo0pakxeHHOE Ha pHC.
8.2-5.

Puc. 8.2-5. Oxno «JIEKTPOHHBIN BJIOKHOT

8.3. Menw «YCTAHOBKA»

Jluciteii JaHHBIX ™ rIaBHOE MEHIO > YCTAHOBKH L—> YyCTaHOBKA

Ot10o MeHO (cM. puc. 8.3-1) ucmonb3yercs i HAaCTPOWKHM aHaiIM3aTropa Ha

-+ '.':'"j_i" i: T ‘ﬁ‘ Hi:iE: I: ,!1-'., . pPEIICHUC KOHKPCTHBIX 3aaa4
AHAJIMTUYCCKOI'O KOHTPOJIA  BOAOpPOA.

'E_i" CTIOERER Il:li FHE—-HI I?I - Bxox B MeHIO «YCTaHOBKa» II03BOJIAT
E -]I I u H=1{ EI:. =HEA Bam BBectH JaHHBIC 110 YCJIOBHAM
I'I HT= I:; |i| = f:[ COE IIPOBCACHUA I/ISMepeHI/If;I, BBI6paTL
"'_:.?' CTSHOERS Ya00E H3MCPACMYIKO  BCIIMYMHY W CIUHUILY
HN3MCPEHHUA BOJOpPOAA, YCTAHOBUTH YacChl

Y HACTPOUTH UHTEP(DEHCHBIC YCTPOICTBA.
Puc. 8.3-1. Oxno «YCTAHOBKA»

YcTaHOBKA YCJI0BUM U3MEPEeHMI.

MeH10 ycTaHOBKA T—> yCTAaHOBKA YCJIOBHIi H3MepeHMi
I[Ipu  BeIOOpe  ommuu  «YcCIoBUH
usMepeHui» (cm. puc. 8.3-1) Ha qucree VCTLHOEBE L ?CJ‘IDEHITI

dHaJIn3aTopa OTKPBIBACTCA OAHO M3 TPCX BI{EPEHHITI
OKOH B 3aBHUCHMOCTH OT YCTaHOBHCHHOﬁ

NPEBAPUTENHFHO EAMHHIBI H3MEPEHHS. b BEavouM. DTaAaEIeHME
Ecim B ommuum «YcTaHoBKa €IUHHUIL
U3MEPEHUs» OBLIN BBIOPAHBI EIUHUIIBI
usMepeHuss 060. %, TO Ha gucIIiee
aHajgu3aTopa  BBICBEUMBACTCS  OKHO,
MoKa3aHHoOE Ha puc. 8.3-2 Puc. 8.3-2 OKHO yCTaHOBKH
0apoOMeTpUUECKOTO JaBJICHUS.

[Ipu HaxxaTtum knasuim «BBoa» Ha AuCIUIee aHAIM3ATOPA MOSBUTCS OKHO JJIS BBOJAA
TaHHBIX OapomeTpuueckoro aasienus (puc. 8.3.-3). 3HaueHue OGAPOMETPUUECKOTO

JABJICHUs] BBOJUTCS C TIOMOIIBIO KIIABUII TIEPEMEIIEHUsS Kypcopa W KIIaBHUIIU
«BBO/I».
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'‘BEEOT

VOopaHOEMTS SHaYSHIS
BapoMeThIHY eCEODD
OaEIISHMA M HaXMHTe

F60.0 v

Puc. 8.3-3 OkHO ycTaHOBKHM 6apOMETPUUYECKOTO JaBJICHUS

MeH10 ycTaHOBKA

YCTAHOBKA ¥CIOEMH
SMEPEHMM

¥ BEapou. DAEJI=HME
CoONMEHOCThH

yYraHoBKa YCJOBHii H3MepeHuii

Ecnon B ommum «YcCTaHOBKa €IUHHIL
U3MEPEHUs» OBLIM BBIOPAHBI EIUHUIIBI
U3MEPEHUS MAacCOBOM  KOHIICHTpAIluu
BOJIOPOJia, TO TIpH BHIOOpE  OIIMHU
«YcnoBuil uaMepenuin» (cM. puc. 8.3-1)
Ha JIMCIUICC aHaJIu3aTopa OTKPHIBACTCS
OKHO, [TOKa3aHHOE Ha puc. 8.3-4

Puc. 8.3-4 OxHO ycTaHOBKH 0apOMETPUYECKOTO JaBJICHUS U COJIEHOCTH

[Ipu BwIOOpe omiuu «CoOJIGHOCTH» Ha
JUCIUIEE aHalu3aTopa BBICBEUMBAETCS
OKHO TIOKazaHHoe Ha pwuc. 8.3-5. C
TTOMOIIBIO KJIABUIIT nepeMeIIeHUS
Kypcopa u KJIABUILIA «BBOI»
OCYILIECTBIISIETCS BBOJI 3HAYCHUS
COJICHOCTH B aHAIU3UPYEMOU KUIKOCTH B
nepecuere Ha NaCl.

Puc.

VOTAHOBK L COMEHOCTH

02007

8.3-5. OKHO YCTaHOBKH COJIEHOCTH

MeHI0 ycTaHOBKAa T CTAHOBKA YCJOBHIi H3MepeHuii
Ecnu B onuuu «YcTaHoBKa €IUMHUI] U3MEPEHUs» ObUla BhIOpaHa U3MepsieMasi
BEITMYMHA TApIHAIBHOTO JaBlieHUs Bojopoaa (Mm. pr. cT., klla), To mpu BeIOOpE

VOTAHOBEA ¥CIOEMH
HEMEPEHHH

P Eapon. TEEITSFILS
Frupwoore Taz

ONIUu «YCJIOBUU M3MEpEeHUi» (CM. puC.
8.3-1) wHa  gucriee — aHanmMzaTopa
OTKPBIBAETCS OKHO, MOKAa3aHHOE Ha PUC.
8.3-6

Puc. 8.3-6. OxHo YCTaHOBKHU
0apoMETpUUECKOT0 JaBJICHHWS W BBIOOpA
cpenbl rae OynyT IIPOBOJAUTHCS

n3Mepenus pHo.
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[Ipu BeIOOpe ommum <« Kuakocte/['a3» Ha  nOucIuiee  aHaAIM3aTopa
BBICBEUMBAETCSl OKHO MTOKa3aHHOE Ha puc. 8.3-7.
C nmoMomIpi0 KJIaBHII MepeMelieHus Kypcopa u kinasumu «BBOJl» ocymiecTBisercs
BBIOOD cpenbl T1e OyAyT IPOU3BOAUTHCS u3MepeHus pH, (B *KUIKOCTH WX B Ta30BOM
daze). IIpu BeIOOpE omiuu « KUAKOCTHY»
aHanmm3atop ~ OyJeT  aBTOMAaTHYECKH

E mampoM cpene Bymxer

D OLHThCA KOMIIEHCHPOBATh CUCTEMATUYECKYIO

AHATHIY HOTPELIHOCTh M3MEPEHUH, W3BECTHYIO

PO RoCTR kak ko3 duuuent «Kuakxocte-I'az» (cMm.
Ta= n. 5.3.3).

Puc. 8.3-7. OxHO BBIOOpaA B Kakou cpeje
OyIyT MpoBOAUTHCS U3MepeHust pHo.

YcranoBka CAUHHUI U3MCPCHUA
Jlucnuieil AaHHBIX T—> rjIaBHOE MEHI0 T—> YCTAHOBKH —>
YCTaHOBKA €IUHHI] H3MepPeHUs

; o [Tpu BXOJ€ B OIII[HIO

BHEEPHETE I'IT:-: HEEHEH ¥ H) «YCTAHOBKA enunui uamMepeHus»

EETMYMHY aHAJIM3aToP [peJIaraet Bam

FMacooras oI B BBIOpaTh M3MEpsAeMyr0 BennuuHy. Ha

HI—" OLISHTHOS COISEH. JUCIIIee aHaIM3aTOpa BICBEYMBACTCSI
MaplIHMamTeEos TIET. OKHO, IT0Ka3aHHOE Ha puc. 8.3-8

Puc. 8.3-8 OxHO BhIOOpa H3MEPSIEMOi
BEJTUYUHBI

C noMomipo0 KJIaBUII NEPEMEIEeHUs] Kypcopa BbIOEpUTE OJHY U3 OILUNA Ha
muctiiee (cm. puc. 8.3-8) m Haxmute kiasuimy «BBOJ». B 3aBucumoctu oT
BbIOpaHHOM Bamu oniuu Ha AucCIIiee MOSBUTCA OAHO U3 TPEX OKOH.

EHEEFHMTE E,I[I'II':[I'I]'J;:'-"J
M=MEFEHHA EI-IEEP_I’ITE EJHHHMITY
; I:II'.-"..'? M=MEPFEHHMAI

MEDS I OB BREMHES ITHOITSHTE

PPM
—- ENEEFMTE ETMHHMITY

Puic. 8.3-9a H=MEPEHHMAI
Puc. 8.3-96 ,_
oML PT.OT.
Puc. 8.3-98 mlla

8.3-9. OkHa BbIOOpa €AMHUI] H3MEPEHUSI.
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B mepBom okHe (cMm. puc. 8.3-9a) ananmzatop mnpemnaraetr Bam BBIOpaTh
CIUHUILy W3MEPEHUs] MacCOBOW KOHIEHTPAllMd BOJOPOAA TPH HU3MEPEHHUSIX B
KHUAKOCTSAX: MI/, MKr/m, ppm. Ilpu mpoBeacHHH W3MEpPEHH B ITHUX CIUHHUIAX
aHaM3aTOp  BHOCHUT  JBOMHYIO  TCPMOKOMIICHCAIlMIO, KaKk Ha  CBOMWCTBA
ra30MpOHUIIAEMO MEeMOpaHbI CEHCOpa, TaK M Ha TEMIEpaTypHYH 3aBUCHUMOCTH
KO3 GHUIIMEHTAa PAaCTBOPUMOCTH BOIOPOA B BOJIE.

Bo BTopom okue (cM. puc. 8.3-906) ananmuzatop mnpeajiaracT Bam BbIOpaTh
o0beMHbIe MPOIEHTHI (00. % - ucrmosb3yeTcs npu aHanuze razos). [Ipu nposenenun
WU3MEPCHUI B ATOW EAWHMIIC AHAIM3aTOP BHOCUT TEPMOKOMIICHCAITUIO TOJBKO HA
CBOICTBa ra30MpOHUIIAEMON MEMOpaHbI CEHCOpAa.

B tperbem oxHe (cMm. puc. 8.3-9B) anHanmmzatop mpemiaraeT Bam BBIOpaTh
CIWHUILy HM3MEPECHHS MapIUaIBbHOTO MJaBJIICHUS BOJOpOJa: MM.pT.cT. wiu Klla.
W3mepenuss B 3TUX EOUHHUIIAX HCIOJB3YIOTCS Kak Ui aHalu3a Ta30B, TaK H
xuakocred. [Ipu mpoBeneHUM HM3MEPEHUH B ITHX E€AMHUIIAX AHAIU3aTOP BHOCHT
TEPMOKOMIICHCAIIMIO TOJBKO Ha CBOMCTBAa Tra30MpOHHUIIAEMONW MeMOpaHBI CEHCOpa.
[Tocne BBIOOpa equHUI] U3MepeHus (MM. pT. cT. uiaH klla) Ha mucruiee aHanM3aropa
BBICBETHTCS OKHO IOKa3aHHoe Ha puc. 8.3-7. Ilpm BeIOOpe ommuu <«OKHIKOCTHY
aHanmu3atop ~ OyAeT  aBTOMAaTWYeCKM  KOMIIGHCHUPOBAaTh  CHCTEMATHYECKYIO
MOTPEITHOCTh U3MEpeHHi, n3BecTHYIO Kak «Koadpdumuent XKuakocts-I'a3» (cm. 1.
5.3.3).

[Tocne naxkarus knaBumu «BBOJl» Ha gucmiiee aHaim3aTtopa MOSBUTCS OKHO
pe3yJIbTaToOB U3MEpEeHUH (CM. puc. 8.1), B KOTOPOM OHH OTOOPAXKAIOTCS B BBIOPAHHOM
Bamu enununie m3mepenus. Ecnmu Bbl 3aX0THTE M3MEHUTH SAMHHIY W3MEPEHUS B
nporecce paboThl, TO MHTEUIEKTyanbHbIe anroputMbl ABIT-02 mo3Bomsar Bam sTo
cienatb, HE TmpubOeras K TMPOBEACHUIO TIOBTOPHON KaaMOpOBKU. AHaINM3aToOp
CaMOCTOSITENIFHO ~ OMPEACITUT  HEOOXOMUMOCTh BHECCHHMsSI TeX WM  HHBIX
TEPMOKOMIICHCAIIN, BBIMOJTHAT BCE HEOOXOAMMBIE TEPECUYEThl, CBS3aHHBIE C
U3MCHEHUEM HW3MEpSEMOW BEIMYMHBI, CIWHUIBI HM3MEPEHHS ¢ TapaMeTpoB
KannopoBku. KpoMe Toro, aHam3aTop CaMOCTOSTENIEHO OMPEIETUT HE00X0IMMOCTh
KOMIICHCAIIMM ~ CHCTEMAaTHUYeCKOW TMOTPEIIHOCTH HM3MEPEHUH, W3BECTHOM Kak
«Koapdurment Kuakocts-I"azy.

YcranoBka untepgeiicon
Jucmieil IaHHBIX T—> rjaaBHoe MeHl0 T—> ycTaHOBKH T
—> YCTaHOBKAa MHTep(eicoB

S S IIpn BXOJIE B OIILIUIO
HACTPOMERA «YCTAHOBKA MHTEP®ENCOB»
MHTEPEMCOE aHaM3aTop npeaaraetr Bam BeIOpaTh
B PS magana UHTEepeiicHOe  yCTpOMCTBO  AJs
CHIHATHEASITHM HacTpoviku. Ha nucruiee ananmusaropa
BBICBEUMBAETCA OKHO, MOKa3aHHOE Ha

puc. 8.3-10.

Puc. 8.3-10 OkHo BBIOOpA

Hayuno-npouszeoocmeennan pupma “ BHOAHA/IUTHYECKHE CUCTEMbBI H CEHCOPABI”
AHAJIU3ATOP BO/JOPOA ABII-02



42

uHTepdecon
Hacrpoiika unrepgeiicoB - RS-kanagna
Jucnieil TaHHBIX T—> TJ1aBHOE MEHI) [—> YCTaHOBKH IL—>
ycTaHoBKa uHTepdeinicoB m—>  Hacrtpoiika unrepdeiicoB o—>

RS-kanana - .
Hacrpoiika RS-Kanana ¥ E‘T:E:H!":E'I"I:I

B okwe «HACTPOMKA BS EAHATAL
UHTEP®ENCOB» (cMm. puc. 8.3- EREIHNYMTE
10) Be1Oepute omnmuio «RS-kanama» SATATE HHTSDEAT
u Haxmute kinaBuiy «BBOJl». Ha
JUCIUIEE  aHaau3aTopa IMOSBUTCA

OKHO, ITOKa3aHHOE Ha puc. 8.3-11.

Puc. 8.3-11 Oxkno «YCTAHOBKM! RS-kanana»

B sroM oxHe BBl MOXeTe BKIIOYNUTH/BBIKIIOUNUTH IEPUOTUYSCKUI CcOpOC

pe3yibTaToB M3MepeHuid mo RS kaHamy, a Take 3aJaTb MHTEPBAI BPEMEHM IS
BBIBO/IA.

Jlist Toro uToObI 3a1aTh UHTEPBAI (M. puc. 8.3.-11) BeiOepuTe onmuio «3aaaTh

UHTEpBA», W HAKMHUTE KJIABUILY
BEenMTE MHTEREAT «BBOJl». Ha pucmee ananmsatopa
EpeMeHI O0TA EEECIS HOSBUTCS OKHO, IOKa3aHHOE Ha pHC.
AEFHELX 8.3-12.
ﬁﬂ T TLET ﬂ '.II oS Puc. 8.3-12 OkHO BBOJa UWHTEpBaJa
BPEMEHHU JIJIs BBIBOJA PE3YJILTATOB
U3MEpEeHUN

3agaHue WHTEpBaJla BPEMEHU OCYIIECTBIISIETCS C TOMOIIBIO  KJIABHUII
nepemenieHust kKypcopa. Ilociie BBOJa JaHHBIX aHAIU3aTOP BEPHETCS B OKHO

«HACTPOMKA HMHTEP®EMCOB» (cm. puc. 8.3-10). M3 3TOro OKHA MOXHO
HAaCTPOUTH NapaMeTPbl CUTHAIM3ALIUH.

HACTPOMKA UHTEP®ENCOB Curnajiu3anuu

Jucmieil AaHHBIX T—> rjjaBHoe MeHI0 T—> yCTAHOBKH T—> YCTaHOBKA

uHTepdeiicoB—> Hacrpoiika unrepdeiico —>  Cur"aamsanuu
Hactpoiika Curnajausanuu

B OKHE «HACTPOMKA . - .
VHTEP®ENCOB» (cu. prc. 8.3-10) L HALTPOMEL
BbIOEpUTE om0 «CUTHATU3ALII CHIHATTMZATTHH

1 Haxmute Knasumy «BBO/I». Ha }:E,el_-,}:H;.ﬂ'.‘I VEOESHE
AUCILICC aHAJIM3aTOpa BbICBCTUTCA HI’i]‘l‘[HI‘III:II 'l;']::i!:l:EilEHEl
OKHO, IMOKa3aHHOE Ha puc. 8.3-13. Bireams I-ETE

Puc. 8.3-13 Oxno «<HACTPOIKA
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CUT'HAJIN3 AL

B »srom okHe Bbl MOXkeT€ HACTPOUTh BEPXHUW MW HHUXHHUU YPOBEHB
cpabaTbIBaHUs CUTHAIM3ALMH, @ TAKKE BKIFOUNTh/BBIKIIIOUUTh CUTHATIU3ALIUIO.

E: ESNITE E: E p ::_.: HI'I ITI I[J'IH HAaCTPOUKU CUTHAIIN3ALUU I10

—— i o - BEpXHEMY YPOBHIO B OKHE puc. 8.3-13
pelell ChabaTHEAHMA BbIOEpuTEe om0 «BepxHuil ypoBeHb»

CHIHAaIHNIAOMH n Haxmute knasuimry «BBO/[». Ha
JUCIUIEE  aHAJIM3aTOpa  BBICBETHUTCS
i "I ﬂ .ﬂ 6% OKHO, TI0Ka3aHHOE Ha puc. 8.3-14.

Puc. 8.3-14 OxHO HacTpONKH BEPXHETO

mnmpeaciia Cpa6aTI>IBaHI/ISI CHUTHAJIM3alluu.
C IMIOMOIIIBIO KIAaBUII IICPEMCIICHHUA KypCOpa BBCAUTC 3HAYCHHUC BCPXHCIO
mpcaciia Cpa6aTLIBaHHH CUTHAJIM3AallU 1 HAKMUTC KIIABUIITY ((BBOI[». Ha JUCIIICC

aHajgu3aTopa BBICBETHUTCS OKHO,
nmokazaHHoe Ha puc. &.3-15. s
BKJTIOUEHHUS] CHUTHAJIM3ALIUM BBIOEpUTE
onuuio «JIA» u Haxxmute « BBO/I»

Ermmuyrrs
CHIHATTHMSSIIMNE II0
EEP-HEHNY ypoeHI0?

-
I
ﬂii

HET Puc. 8.3-15 OKHO BKJIIOUEHUS
CUTHAJIM3AIMHU TI0 BEPXHEMY YPOBHIO

Hactpoiika HmkHETO mpenaena cpabaTblBaHUs CUTHATU3AIMHN OCYIICCTBISCTCS
aHAJIOTUYHBIM 00pa3oM.

[Ipu cpabaTbiBaHMM CHUTHAIW3AIMK HA JKCIUIEE B CTPOKE MKOHOK TOSBIISECTCS
MUTAIOIINK 3HaK, 0003HAYAIONIMNA TPEBBIIICHUE HIKHErO0 WM BEPXHEro Ipesena.
JIns OTKIIFOYEHUST 3BYKOBOTO CHUTHaJIA HaXXMUTE KiaBuiry «COpoc» W yaep>KUBanTe
€€ B HAKaTOM COCTOSIHMM B TedeHue 3-5 cek. JIJisi MOBTOPHOTO BKIIFOYEHUS 3BYKOBOTO
CUTHAaJIa TAK)KE€ HAKMUTE U yepKuBaiTe kiapuiry «COpoc» B HaKaTOM COCTOSTHUU B
TeUeHHe 3-5 cex.

YcraHoBka 4acoB
Jucniei fanaplx ™ T1aBHOE MeHI0 T—> YCTaHOBKH
—> YCcTaHOBKA 4acOB

YcTaHOBKAa 4acOB OCYINECTBIISCTCS U3 YOTAHOEMTE EPEMI
okHa «YCTAHOBKA». B stoM okxHe

(cMm. puc. 8.3-1) BeIOEpUTE OIIIMIO Taowr - HI-iHE.?’I*BI
«YcTaHoBKa 4YacoB» M HaXKMUTE

knapumy «BBOJ». Ha  gucmee ﬂ . 52
aHaJM3aTopa BBICBETUTCS OKHO,

MIOKa3aHHOE Ha puc. 8.3-16. M mamwmmre EBEO]

YcraHoBuTe Aaty U BpeMsi U HOXKMHUTE
kiasuiry «BBO/I»
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Puc. 8.3-16 OkHO yCTaHOBKH 4acOB

[locne BBOIAa TEKylIero BpPEeMEHM W JaThl aHAJIM3ATOpP TMEPEXOAUT B PEXKUM
u3Mmepenus (cm. puc. 8.1). B HmkHE#Nl cTpoke OkHa OyIyT BBICBEUMBATHCA BpeMS U
nata. [Ipu akTUBM3alUU MPOTOKOJIUPOBAHMS 3aMUCh JAHHBIX B YHEPrOHE3aBUCUMYIO
NaMsATh M DJIEKTPOHHBIN OJIOKHOT OyAeT MPOU3BOAMUTHCS B YCTAHOBJICHHOM IIKaie
BpPEMEHU.

8.4. Menw «/IMATHOCTHUKA»

Jlucniiel AaHHBIX C—> rjjaBHOE MEHI0 T—>  MArHOCTHKA

** THATHOCTHELA** ITpn BXOJ€E B MEHIO
- . «IMAI'HOCTUKA» Ha  jauciuiee
b -=HCORS aHANM3aTOpPa  OTKPHIBAETCA  OKHO,
Arcrines nokasaHHoe Ha puc. 8.4-1. B sTom

Marmarm okHe Bbl MOkeTe BBIOpATh TPU OIIMU
JIMarHOCTUYECKUX TECTOB.

Puc. 8.4-1 OxHO «J[uarHocTUKa
[Ipu BBIOOpe 3THX omnIUi Ha JUCIUIEd aHanu3atopa OyAyT BBI3BIBATHCS OKHA,
ITOKa3aHHbIE HUXKE

JInarnocruka ceHcopa

OHMATHOCTHEL CEHCOPA

B 3TOM OKHE BBICBEUHBAIOTCS TEKYIIIHE Toemmo=0158.77 i
3HAYCHUS TOKA, TEMIICPATYPBI, T= 7% 0T
9yBCTBUTEIIPHOCTH Y 3HAYCHUS ) T TEeT T

S=OO0 07 A S pT.CT
0CTaTOYHOTO TOKA CEHCOpa - R - -l

Toomo=000_08 |1h

Puc. 8.4-2a. /lnarHoctuka ceHcopa
JIMarHOCTHKA 3KpaHa
B  mpouecce  BBIITOIHEHUA
3TOr0  TecTa  OKHO  JUCIUIes
3aMojHseTCs MO  COMpald [0
MOJIHOTO 3aTEMHEHHMSI IUCILIIES!.

Puc. 8.4-26. Jlnarnoctrka sKkpaHa
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MJIET JMATHOCTHER JIMarHOCTHKA NAMSITH
IMAMATH
PUOM E | [TomoxuTeNbHOE TECTUPOBAHUE SJIEMEHTOB
S Q| aMsTH COMpoBoXaaeTcs 3anucbio OK!
EEPEOTH !
EEFROM1 OE!

Puc. 8.4-2B. JlnarHocTuka naMsTu

8.5. Menwo «ITPOTOKOJIMPOBAHUE»

JucnJieid JaHHBIX —> rjaBHOEe MEHI0 T—>  MPOTOKOJHPOBAHUE

IIpu BXOJI€ B MEHIO
«ITPOTOKOJIMPOBAHUE» Ha *TIPOTOEONIHPOELAHHME®
JIUCILJIEE aHAIM3aTopa OTKPBIBACTCS
OKHO, MOKa3aHHoe Ha puc. 8.5-1. B
3TOM OKHe Bbl MoOXere BbIOpaTh

FoamaTE MHETSDEAT
PHNEIRYMNTE

YeThIPE OTIIHH. EREOD TaHHEN
DY MOTHTE IIAMATEH

Puc. 8.5-1. OknHO
«ITPOTOKOJIMPOBAHUE»

[Ipu BBIOOpEe mnEpBOM omiuM Ha
JTUCIJIEH aHAJIM3aTopa BbI3BIBACTCS EreniMTe MHTSPEAT
OKHO BBOJa HHTEpBajla BpPEMEHHU EPSMeHd N4 SATIMCH
JUISl 3a1IMCH TAHHBIX, IOKa3aHHOE Ha TS EEEN

puc. 8.5-2. C mnoMouIbl0 KJIABHII
NEepEMEILEHNUS] Kypcopa BBEIAUTE

WHTEpPBAJI BPEMEHU JUIA 3aMKUCH ﬂﬂ H "‘.f ﬂ HHH

JAHHBIX WM  HAKMHUTE  KJIABUIIY
«BBO».

Puc. 8.5-2. OkHO BBO/Ia MHTEpBajia BpEMEHHU

[Ipu ycraHOBKEe WHTEpBajia BpPEeMEHH BBl JOKHBI MOMHUTH, YTO O0BEM
HE3aBUCHMOW TaMSTH XOTS M SBISETCS JOCTATOYHO OOJBIIMM, HO TEM HE MCEHEe
orpannueH. llpu 3amaHum WHTEpBajia BpeMEHHW paBHOro 15 MwuH.,, oOBeMa
SHEPrOHE3aBUCUMON NTaMATH XBAaTUT HA MTPOBEICHUE 3aIMCH B TSUCHHE 6 MECSIICB.

I[Ipu BeIOOpe onmuu  «BxmodeHo/BeikmoueHo»  (cm.  puc.  8.5-1)
OCYIIECTBIISICTCS BKIFOUCHHE/BBIKITIOUCHUE TPOTOKOJIUPOBAHHSL.
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HpI/I BbI60p€ oIl «BBIBO,Z[ JaHHBIX)» Ha ,Z[PICHJIeﬁ AHAJIN3aTOpPa BbI3bIBACTCH

EHEQOT TaHHMY

TaR MY HEN BEREOT
Moo
Eweom Ha HOMIIBETSD

Puc. 8.5-3. Oxno «BbIBOJI JAHHBIX>

C nomompio knaBum  «BITPABOy,
«BJIEBO» Bbl MoOXe€Te€ MNOpOJUCTHIBATH
MPOTOKOJ JaHHBIX. [Ipy Ha)kaTUU KJIaBUILINA
«BBO/l» u3 okna puc. 8.5-4a wim onuuu
«ITouck» M3 OKHa BBIBOAA AAHHBIX (CM.
puc. 8.5-3) BBICBEUMBACTCS OKHO ITOMCKA
JTAHHBIX 10 J1aTe (cM. 8.5-40)

[TAPAMETPH IIOMCEA:

10.03.01.

05:00

Heopars — 'BEEOT

Epewma:

Puc. 8.5-46. OkHO mOUCKA JaHHBIX IO JaTeE

OKHO BBIBOJIa JaHHBIX, TOKa3aHHOE Ha
puc. 8.5-3. B atoMm okHe Bbl moxeTe
BbIOpATH OMNIIMH PEATU3YIOIINE BBIBOJ
JaHHBIX Ha JUCIUICH aHalmu3aropa
(cMm. puc. 8.5-4a), mOWCK HaHHBIX B
poToKoJie TIo JaTe (cM. puc. 8.5-40)
U BBIBOJl MPOTOKOJIa JAHHBIX Ha
KOMIIBIOTED.

Jama: 201002,
Brewa: 10:57

H2: 247 obi
T: == 1'C

EEO] - rioMcE IIo Tare

Puc. 8.5-4a. OKHO JaHHBIX MPOTOKOJIA

C mnoMomIpl0 KIABUII TEPEMEIICHUS
Kypcopa yCTaHOBUTE JaTy U BpEMS I
MIOMCKAa JaHHBIX B Mnporokone. [l
novcka Haxmute kinaBuiry «BBOI».
Ha  gucnmee  OTKpoeTcs ~ OKHO,
MOKa3aHHOE Ha puc. 8.5-4a.

[Ipu BbIOOpe ommmu «BbiBox JaHHBIX HAa KommbloTep» (cM. puc. 8.5-3) u
Haxkatun kinaBum «BBO/» ocymiectBisercsa mnepeaada MpoOTOKOJa JIAHHBIX Ha
KoMmploTep mo RS-kanamy. [{ns HaGmrofeHuss B pealibHOM BpPEMEHH Ipoliecca
u3MepeHus Bbl MokeTe Mojib30BaThCsl MPOTPAMMHBIM OOECIIEYeHHEM, BXOISIIUM B

KOMIUIEKT MOCTAaBKHU *quckera 3.5 .

I OYMCTKM TaMSITH B OKHE
«ITPOTOKOJIMPOBAHUME» (cMm. puc.
8.5-3) BbeIOepuTe om0 «OYUCTUTH
naMsaTh» ¥ HAXMUTE Ha KJIaBUIIY
«BBO/l». Ilocine noarBepkaeHUs Ha
JTUCILIee aHajdu3aropa B TEUCHHE S
CEeKYHJI OTKPOETCS OKHO, IOKa3aHHOE
Ha puc. 8.5-3.

ECE SATIHCH CTEPTH

Puc. 8.5-5. OxHO ynaneHus TaHHBIX.
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8.6. Menio «BJIOKHOT»

Jucneii nanubIix —> I'1aBHOe MeHI0 T—>  BJIOKHOT

IIpu Bxone B MeHIO «bIIOKHOT»

E‘HEE?PF’H_H HH Ha nucIee aHaIM3aTopa

EJIOEHOT OTKPBHIBACTCS OKHO, IMOKa3aHHOE Ha

BRIy MTh puc. 8.6-1. B otom okne Bbl MoxeTe
Ot I{CT TR BbIOpATh TPH OIILIMH.

[IpocwoTe

Puc. 8.6-1. Oxno «JIEKTPOHHBIN BJIOKHOT»

[Tpu BBIOOpE oMK «BKIIOYUTH/BBIKIIIOUNTEY BKIIOYACTCS WM BBIKIIOYAETCS
JIEKTPOHHBIN OJIOKHOT. [lpm 3TOM B pexUME U3MEpEHHUs B BEPXHEH CTpOKe
MOSIBJIIETCS] WJIM MCYE3aeT «MKOHKa» OJIOKHOTA (CM. puc. 8.1).

IIpu BBIOOpE onuuu «OYUCTUTHY
OPOUCXOANT yAaJNeHUE JaHHBIX U3
0JIoKa OSHEProHE3aBUCHUMOW MaMSITH,
npeaHasHadeHHoro i 3ammcu 500 .
JAHHBIX B AJEKTPOHHBIA OJokHOT. Ha ECE ZATIHCH CTEFTH
JUCIUIEE aHaJIU3aTopa B TEYEHUE 5
CEKYHJ| OTKPBIBAETCSI OKHO, IIOKa3aHHOE
Ha puc. 8.6-2.

Puc. 8.6-2. OxHo «OuncTKa OJIOKHOTA

" - [Tpu BBIOOpE oMU

ZanHcs N 0 «IIpocmotp»  (cm.  puc.  8.6-1)

ﬂama: S0.10.0F OTKPBIBAETCA OKHO, IIOKa3aHHOE Ha

Evera: 10:E2:45 puc. 8.6-3.

H2: % AL R C nomomsro knasum «BJIEBO»
’ e e «BITIPABO» Brr MOJKETE

T: ce.l L MPOJIMCTHIBATh JIAHHBIC, 3allMCAaHHBIC B

AIEKTPOHHBIN OJIOKHOT.

Puc. 8.6-3. OxHo «3anucek B OJIOKHOT)

Hayuno-npouszeoocmeennan pupma “ BHOAHA/IUTHYECKHE CUCTEMbBI H CEHCOPABI”
AHAJIU3ATOP BO/JOPOA ABII-02



48
9. KAJIMBPOBKA AHAJIM3ATOPA.
9.1. B ananu3aTope peajn30BaHbI CleAyONIHEe BUIbI KAJIUOPOBOK:
o KammOpoBka 1o HyJIeBOH TOUKE;
e Arromarnueckas kaiuoposka mo [1I'C;
e CrnenuanbHas KaauOpoBKa IMPU MOMOLIM yCTporcTBa s KanubopoBku YK-01
(puc. 9.4).
OO0muMe NoJoKeHHusl Mo KaluOpOBKE aHajau3aTtopa npuBeAeHsl B m.a. 5.1 - 5.2.
HACTOSIILIETO PYKOBOJICTBA.
9.2. IIpouenypa KaauOpPOBKH HYJIEBOI TOYKH aHAJIM3aTOPA.
B kauectBe cranmapTHoro oOpaslia C HYJEBBIM COJEPKaHMEM BOJOPOJIa MOYKHO
UCIIOJIb30BaTh BO3/IYX.
Ecnu kanmuOpoBka OyJeT NpPOBOAMTHCS B HM3MEPUTENIbHOM Kamepe, Bawm
HEO0OXO0IMMO MPOJIyTh €€ IECATUKPATHBIM 00bEMOM BO3yXa.
Jlist mpoBefieHUsT KalMOpOBKU aHaIM3aTOpa MO HYJIEBOM TOYKE HAXMUTE KIIABUIIY
«BBonm». Ha nmmcrmiee ananmusatopa mosiButcs okHo, **T'JIABHOE MEHIO**,

++TTIAEHOE MEHEI** nokasanHoe Ha puc. 9.2-1. C nomouisro

KJIaBUIII nepeEMELECHUS Kypcopa

B Ea b DoOEEH BpIOepuTe onuuo «KanubpoBkn» U

WOoDaHOBERT Haxkmute «BBOJ/l». Ha  aucmiee

AHaTHOOTHES a"ajgu3aTopa MOSBUTCS OKHO,

II POTOROTIMPOESHMS **KAJIMBPOBKA**, moka3anHoe Ha
Emxorxsgor puc. 9.2-2

Puc. 9.2-1. 'maBHOE M€EHIO

C moMoIIpI0 KJIAaBHUII MEpEeMEIIeHUsT Kypcopa BeioepuTe omnuuio «HyneBoit Toukn» u
Haxxmute knasumy «BBOJl». Ha guciuiee aHanu3atopa TOSBUTCA — OKHO
«KAJIMBPOBKA HVYJIS», noka3zanHoe Ha puc. 9.2-3.

FrEAJIHEPOEEL** Puc. 9.2-2. Oxno «KAJIUBPOBKA»
FH WITE2 R Ilfi oo BT
b ;E: ToE S TR POEES ITocne ycranoBku AC B cpeny c
CrIeIr. mamH R pPOERA HYJIEBBIM coAep>XKaHUEM BOJIOpOAa
- Ha)KMHUTE «BBony. Ha JUACILIEE

aHaJIM3aTOpa MOSBUTCS OKHO COOOIICHUH,
nokazaHHoe Ha puc. 9.2-4. B HuxHel
YyacTM OKHAa BBIBOAUTCSA TEKyIllee 3HAYCHHE H3MEpPAEMOM  BEIMYMHBI B
npeaBapuTenbHO BbIOpaHHOW Bamu enunuiie usmepenus. llocnme craOunmzanun
noka3zaHui Haxmute kinasuiny « BBOI».
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FATHEMEFLE HY 113 Puc. 9.2-3 Okno «KAJIMBPOBKA
HYJIy

IlomMecTHTe ceHCOp HA BO3AVX
H HAEMETe BBO/]

MMocrae crabMaMHNSaIIMM
MIORASANMIM HadIITe
'EEOT

.07 o6%

Puc. 9.2-4 OxHO cooO1IeHN

BHUMAHMUE ! Ecnu Bam ananmzatop paboTaer B peXHME BBICOKOTOYHBIX H3MEpPEHHN
KOHIIGHTpPAIMi BOJOPOJa B MHKPOTPAMMOBOW 00JacTH, MBI PEKOMEHIyeM THIATEIHHO MPOBOIAHUTH
KaTMOPOBKY HYJIEBOH TOUKH.

JInst TouHOM KaMOPOBKHM HYJIEBON TOYKHM aMIIEPOMETPUIECKHUI CEHCOP JOJIKEH ObITh
MOJKJIIOYEH K aHalU3aTopy He MeHee 12 4dacoB. Eciin ammepomMeTpuyuecKkuil CeHCop
nepes] MPoBEJICHHEM KaTuOPOBKM HE OTKIIFOYAJICS OT aHaIM3aTopa W HaXOJWJICA Ha
BO3/IyX€ WJIM B CPEJIE C HU3KHUM COJIEP’)KAHUEM BOJIOPOJA, TO MOKAa3aHUs aHAIM3aTopa
JNOJDKHBI CHHU3UTHCA 10 3HaueHud 0 - 5 MKF//I[M3 MeHee yeM 3a 15 muH. Eciom
MOKa3aHUs aHajiM3aTopa MPEBBIMIAIOT 5 MKI/JI, HeoOoXxoauMo moxoxaaTs eme 20-30
MUH., a 3aT€M T0CJIe CTaOUIM3aIMy MoKa3aHui HaxkaTh KiaBuiry «BBO/».

BHUMAHMUME ! Eciu Bam HeoOX0AMMO MPOBOAWTH H3MEPEHHUS CIICIOBBIX KOHIICHTPAIIMMA
BOJIOPOJa B JKUIKUX WM Ta3000pa3HBIX CpeAax C BBICOKOM TOYHOCTBIO, PEKOMEHIYeTCs
TIIATETFHO TMPOBOJUTH KATMOPOBKY HyJNIeBOW Toukw. JlJiss 3TOro HEoOXOoIWMO YOEAWThCS B
CTaOWIBHOCTH MOKAa3aHUN aHalM3aTopa B T€UEHUE, Mo KpaiHed mepe, 15 MunyT (cMm. puc. 9.2-4).
Ecnmu mepen kanmOpoBkoit HyneBoit Touku ACpH, Haxomwics B cpefie ¢ BHICOKUM COJACpPKaHUEM
BOJIOPOJIa U3MEPUTENBHYIO KaMepy cliefyeT Oosiee TIIATENbHO MPOIYTh aTMOC(EPHBIM BO3IYXOM.,
a BpeMs JOCTHKCHHsI CTAOWJIBHBIX TMOKa3aHWI aHalnu3aTopa YBEIMYUTh 10 | daca. YOeauBIIMCh
YTO TIOKA3aHUs aHAJIN3aTOpa JOCTUTIIM HU3KOHW M CTAOWIILHOM BO BPEMECHH BEITHUYHMHBI, HAXKMHUTE
kiasuiry «BBO/».

Cronp anuTenbHas MpoleAypa KaluOpPOBKH HYJIEBOM TOYKHU SIBISETCS HEOOXOAMMBIM
YCIIOBUEM JUIsl OCBOOOKICHHSI TMOBEPXHOCTH M3MEPHUTENBHOTO 3JIEKTPOAa OT aacOopOMPOBAHHOTO
BOJIOpOJA.

Ha nucnnee ananuzaropa B TE€UEHUE
3-5 cek. BBICBEUMBAETCS COOOIIECHHE
«Kanubposka HYJIEBOU TOYKHU
YCHEIIHO  3aBepIlieHa», a 3aTeM
aHAJIM3aTOp TMEPEXOJUT B PEXKUM
M3MEPEHUMN u Ha JUCILICE
0TOOpa)kaeTcss OKHO, MOKa3aHHOE Ha
puc. 9.2-5

Hf=EERE  22.07T

204

10:07 201002,

Puc. 9.2-5. OkHO pe3ynbTaToOB U3MEPEHUN
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[1epnoIMYHOCTh TMPOBEACHUS KaNHMOPOBKM HYJIEBOW TOYKH OMpPEIEIsSeTCs
TOYHOCTBIO U JIMANa30HOM KOHIIEHTPAIIUA, B KOTOPOM IPOBOJSATCS u3MepeHus. Eciu
U3MEpEHHUs MPOBOJIATCA B MANa30HE BBHICOKMX KOHIeHTpauui (6omee 10 06. % win
6onee 160 MKr/i1), TO KaaIMOPOBKY HYJIEBOM TOYKH MOXHO MPOBOJUTH TOJILKO IMOCIIE
3ameHbl MemOpanHoro konmauka AC. Eciau usMmepenusi mpoBonarcs B 00JacTH
HU3KUX KOHIEHTpaluil Bogopoaa (Hampumep menee 16 mxr/n wiu menee 1 06. %),
KaMOpOBKY HYJIEBOM TOYKM HYXKHO IMPOBOJUTH TMOCIE 3aMEHbl MEMOpPAHHOIO
konnauka AC u He pexe 1 pasza B 3 mecsna. boibiiold uHTEpBall BpeMEHU MEXKITY
KanmuOpoBKamMu  oOecrieurBaeTcsi YHUKAIbHOCTRIO AC W TEXHOJIOTHEeH  ero
U3TOTOBJICHUS, Oyiarogaps KOTOPBHIM BEJIMYMHA OCTATOYHOIO TOKA CEHCOpa HMMEeT
peieTbHO HU3KYIO BEJIMYUHY.

9.3. IIpouenypa aBTOMATHYECKON KAJINOPOBKH aHAJIU3ATOPA.

[Ipn aBTOMaTHUYECKOW KaTMOpPOBKE aHaIM3aTopa B KauyeCTBE CTaHAAPTHOTO
oOpasiia ¢ U3BECTHBIM COJIEP>)KAHHEM BOJIOPOJa UCIIOIB3YETCSl MOBEPOYHAS Tra30Bas
cmech (III'C) w3 OGammoHa WM YHUCTBIA BOJOPOJ, IMOJYYaeMbIi B PEAKIMH
PACTBOPEHHMSI METAITTMYECKOTO ITMHKA B pa30aBIEHHON CEPHOM WIIM COJISTHOM KUCIIOTE.

6.3.1. ABTomMaTHdeckasi KaJMOpPOBKAa aHAJIM3aTOpPa MO BOJAOPOAOCOAEPKALIUM
rc.

[Ipn kanmubpoBke mo III'C ACpH, moxeT ocTaBaTbCsi B H3MEPUTEIHHOMN
kamepe. Eciu nepen aBTOKanIMOpOBKOM MPOBOAMIMCH U3MEPEHHUSI B KUJKUX Cpelax,
TO U3 WU3MEPUTEIbHON KaMmepbl HEOOXOJIMMO CIUTh OCTaBIIYIOCH >KUIAKOCTb. Jljis
sroro MK pmocraror W3 KpoHIITeHHa, moBopauuBatoT Ha 180 °. Ilpm momorun
noOyautens pacxona MK npoayBaroT aTtMocpepHbIM BO3AyXoM (cM. 1. 9.2.), mocie
Yero U3MEpPUTEIbHYIO KaMepy OIATh YCTaHABIMBAIOT B KpoHIUTEHH. [Tociie mpotyBku
Ha YyBCTBUTEJIBbHOU NMOBEpXHOCTH AC HE JOJKHO OCTaBaThCs Kaleiab BOAbl. bainon
C TNOBEPOYHOM Ta30BOM CMECBIO, YEPE3 TUIAPO3ATBOP, MOJACOEAUHSAIOT K BXOIHOM
TpyOke u3MepuTesbHOM Kamepbl. C MOMOLIBIO BEHTHJII TOHKOW PEryJIHMpOBKH Ha
penykrope Oamiona ycraHaBinuBaroT pacxoi [II'C paBHBIN HECKOJIBKUM IMy3bIpbKaM
IIT"C B cexyHy (HabytoAeHUE BEIYT MO THIPO3ATBOPY).

Jns  mpoBedeHUsT aBTOMATHYECKOW KaJMOpPOBKM —aHamu3aTopa HaXMUTE
kiaBuiry «BBom». Ha gucninee ananuzatopa mnosButcs okHo, **['JIABHOE
MEHIO**, nokazanHoe Ha puc. 9.2-1. C moMonipio KJIaBuIll IEepeMelieHns Kypcopa
BeiOepute onuuo  «KAJIMBPOBKW» u naxmute «BBOM». Ha aucruee
ananuzatopa nosBuTcs okHO, **KAJIMBPOBKA**, nokazanHoe na puc. 9.2-2. C
OMOILBIO KJIABULI nepeMelleHus Kypcopa BbIOEpUTE OMILINIO
«ABTOKAJIMBPOBKA» u naxmure knasuiy «BBO/l». Ha nucnnee ananuzaropa
nosiButcs okHo «ABTOKAJIMBPOBKA», nokazanHoe Ha puc. 9.3-1.
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ARTOF ATTHEPOEE & Y6emurecb, uyTto BBl  NIpaBWIBHO
npojeiald BCE€ BBINIE H3J0KEHHbBIC

YCTaHOBHTE CEHCOP omepanMy M HAKMHUTE  KJIABUIIY
B KATHOPOROYHYID «BBO/I».
CMECh

H Ha:kMHTEe 'BBOT

Puc. 9.3-1 Oxuo cooouiennii cKABTOKAJIMBPOBKA )

Ha nucriee ananmm3aropa TOSIBUTCST OKHO BBOJIa JAHHBIX 0OapOMETpUUYECKOTO
JIaBJICHUS, IOKa3aHHOE Ha puc. 9.3.-2.

VoS HORMTS SHAYSHIS C mnoMmoIIbl0 KJIaBUII TEPEMEIICHUS

P PoOMeTEHY RO Kypcopa u knasumu «BBO/l» BBegute

ITaET2HMMA M HA¥HMIMTE TCKYLICC 3HAYCHHC 6apOMeTpI/IIIeCK01"O
'BEED ,B; y JIaBJICHHS Ha JaTy KaTuOPOBKHU.

F60.0 e

Puc. 9.3-2 OxHo BBOJIa 6apOMETPUYECKOTO JIABJICHHUS.

Ha nucmiee aHanu3atopa OTKPBIBAETCS OKHO JJIsi BBOAA 3HAYCHMSI KOHLEHTpalUU
Bojiopoaa B I1I'C, nmoka3zanHoe Ha puc. 9.3.-3.

C nmnomomiplo KJIAaBUII TMEPEMEILCHUS
Kypcopa u kinaBumu «BBO/l» BBegute
3HAYEHHE KOHLEHTpAlUM BOJAOpPOJa B

YCTaHOBUTE BHAaYCHME
KOHIOCHTPAIlOI B

KaJ'II/I6p?BO'-IHOI/I IITC B 06. %.
Taz0BOM CMEeCH.
5 4 0 o Puc. 9.3-3. OxHO 111 BBOJAa 3HAYCHUSI
; 06. Yo KOHIeHTpanuu Bojgopoxa B I1T'C.

IIpumeyanue. ABTOKaIMOPOBKY HYX)HO TpoBOoauTh 1o [1I'C HachIeHHOW mapamMu BOJIBI.
Hns sroro III'C mpormyckaroT uepe3 yBIOKHUTENb K BBIXOJY KOTOPOTO MOAKIIOYAIOT BXOAHYIO
TPyOKYy M3MEpHUTEIbHON Kamepbl. Tak Kak KOHLEHTpAIHs BOJAOPOAA B Ta30BOM CMECH 3aBHCHUT OT
JABJICHWs HACBHIIMICHHBIX BOJSHBIX TApPOB, AHAJIU3AaTOP BBIYUCIUT HWCTUHHOE 3HAYCHHUE
KoHIeHTpanuu 1o dopmyie A = X*(B-pH,O)/B. [loaTomy mocie ITBOWHOTO Ha)KaTHs KIIABHIIH
«BBom» Ha mucruiee aHamM3aTopa OTOOpa)KAaeTCsl UCTHHHOE 3HAYEHUE KOHIIEHTPAIlMU BOAOPOJa B
II'C, naceimenHoit mapamu Boasl. Ecnu aBTokanmuOpoBka mpoBoautTcs mo «cyxoi» II'C, To ¢
KJIABHATypPbl HEOOXOIMMO BBECTH PacUYe€THOE 3HAUCHHE KOHIIEHTPAIMH BOJOPO/Ia BEIYHCICHHOE TIO
dbopmyie A = X*B/(B-pH,0),
rae: A — pacueTHOe 3HaU€HHE KOHIIEHTPAIMH BOJOPO/Ia, BBOAUMOE C KIIaBUATYPHI;
X — npouentHoe coaepxanne H, B III'C (macnopt Ha [1I'C);
B — Oapomerpuueckoe AaBlieHUE, MM. PT. CT.
pH>O — naBneHue HACHIIIEHHBIX BOASHBIX MMAPOB MPU TEMIIEPATypPEe U3IMEPEHHUS.
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[locne BBoma 3HaueHus KoHUeHTpauumun H, Ha aucnied aHamu3aTopa
BBIBOJIUTCSI OKHO COOOIIEHUH, aHAJIOTMYHOE TTOKa3aHHOMY Ha puc. 9.2-4. B HmkHel
YaCTM OKHA BBIBOJUTCA TEKYIEE 3HAYeHUE U3MepseMoil KoHueHTpauun Hy,
paccYMTaHHOE MO MPOILION KanuOpoBouHOM Xapakrepuctuke. [locne crabunuzamnuu
noka3zanuii Haxmute knasuiny «BBO». Ha nucmiee ananuzaropa B TeueHue 3-5 ¢
BBICBETUTCSL CcoOOlIeHHnEe «ABTOKaIMOpOBKa YycremHo 3aBepiieHa». [Ipu sTom
aHAJIM3aTOP PACCUYMTAET HOBYIO KAJIMOPOBOYHYIO XapaKTEPUCTUKY M TMEpeiaer B
pexuM n3Mepennii. Ha nucrnuiee ananmzaropa mosiBUTCS OKHO, aHAJIOTUYHOE puc. 9.2-
5.

Nutemnexryanbasie  anroput™mbl  ABII-02  mno3Bonsior Bam  npoBoauTh
ABTOKAaJTMOPOBKY B JI000I BBHIOpAaHHOW €IMHHUIIE M3MEPEHUs, a MPU HU3MEPEHUSIX
NePEeXOAUTh B Apyrue eauHullbl udmepenus. [Ipu sTom He TpeOyeTcs: MpOBOIUTH
aBTOKAJTMOPOBKY CHOBAa. AHAJIM3aTOp CaMOCTOSATEIBHO OMPENEIUT HEOOXOAMMOCTb
BHECEHUS TE€X WM HHBIX TEPMOKOMIICHCAIIMM, BBIMOJIHUT BCE HEOOXOIUMBIE
NIEPECYETHI, CBA3AHHBIE C U3MEHEHHEM KaK U3MEPSEMOU BEIWYMHBI, TAK U €IMHULbI
U3MEPEHUSL.

[lepnoMyHOCTh MPOBEEHUS ABTOKAIMOPOBKU OMPENEISETCS TOYHOCTBIO, C
kotopoi Bbwl xoture mnpoBoauTh wu3zMepeHus. I[lpm 3ToM BBl Takke IOJKHBI
YUUTBIBaTh, YTO UyBCTBUTEIBLHOCTh AC MOXKET U3MEHATHCS BO BpeMeHU. biarogaps
BBIOOPY ONTHUMAJBHBIX YCIOBHUH pabOThl M BHYTpeHHHX napameTpoB AC oHHU
00€ecreynBalOT CTA0WIBHOCTh TIOKA3aHUM TPH TMOCTOSIHHOM OapoMEeTpHUYecKOM
JABJICHUM, TEMIIEPAType U KOHIIEHTpaUuu Boaopoaa He xyxe 3-5 % B teuenue 3-x
Henenb. Eciu Bac ynoBieTBOpsieT 3Ta TOYHOCTh, BBl MOXKETE NHPOBOJIUTH ABTO
KanuOpoBKy He pexe 1 paza B 20 nueil. Ecnu uzmepeHus: mpoBoasTCs B o0yactu
MaJbIX KOHIIEHTpAlUMi BOJOPOJA, STOT MHTEPBAI MOXKET ObITh yBenudeH g0 1 —1.5
MECHILIEB.

9.3.2. ABTOMaTHYeCKAasi KAJTMOPOBKA MO YUCTOMY BOJAOPOAY.

JlomyckaeTrcst kKanmuOpoBKa MO YHMCTOMY Bogopoay. Jljis 3TOro BO3BMHUTE
npoOupKy | 3akpenure ee B ImrartuBe. [[poOupka 3amoiHAETCS aKKyMYJISTOPHOM
cepHOU KuciaoTod. B Hee OpocaroTcsi Tpu W3MeENbUCHHBbIE TpaHyibl uHKa (800 —
1000 wmr). ITocne aToro mpoOUpPKy HEOOXOAUMO MOJACOSTUHUTD YepPe3 MEPEXOTHUK, K
BXOJIHOM TpyOKe H3MEpUTENHHON Kamepbl (MpOOMpKa M TEPEXOJHHK BXOIST B
KOMIUIEKT TOCTaBKH). BpIxomHyto TpyOKy peKOMEHAyeTCs MOAKIIOYUTh K
TUAPO3aTBOPY WIHM MOTPY3UTh B CTakaH ¢ Bojoul. [Ipu aToM Oombinas 4acTh IMHKA
JOJDKHA PacTBOPUThCS B cepHOMl kuciore. Ilocne crabunuzanuy moKa3aHUN
IPOBEINUTE aBTOKAIMOPOBKY COTIacHO 1I. 9.3.

[Tpumeuanue. [Ipu npoBeneHNN aBTOKATMOPOBKH MO YHCTOMY BOJAOPOJY B OKHE IS BBOJAA
3HAYECHHMS KOHIEHTpanuu Bojopoaa (cMm. puc. 9.3-3 HeoOXOAMMO YCTAaHOBUTH 3HAYCHHE
koHneHTpanuu paBHoe 100 00. %. Tak kak KOHIEHTpamus BOAOPOJAa B KaJUOPOBOYHOM Trase
3aBUCHT OT JIaBJICHHUS HACBHIIIEHHBIX BOJSHBIX MapoOB, aHATU3aTOP BBIYMCIUT UCTUHHOE 3HAUYCHHE
KoHIleHTpanuu mo dopmyne A = X*(B-pH20)/B. TlosTomy mocie OBOMHOTO HaKaThs KIABUIIH
«BBom» Ha muUCIUIee aHAIM3aTOpa OTOOpPaXKACTCS] UCTHHHOE 3HAYCHUE KOHIICHTPAIMU BOAOPOJA C
Y4€TOM JIaBJICHUS HACHIIICHHBIX BOASHBIX M1apOB.
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9.4. Ilpouenypa cneurajbHOH KAJUOPOBKH aHAJIM3AaTOPA.

[Ipu cnenmanpHOM KaTMOPOBKE aHAIM3aTOpa B Ka4ecTBE 00pa3iia ¢ M3BECTHBIM
COJIEp’)KaHUEM BOJIOPOJA HCIOJB3YIOT BOJOPOJOCOAEPKAIIYI0 Ta30BYH0 CMECH,
MOJIy4Ya€MYI0 C IOMOUIbIO YCTAHOBKHU ISl MPUTOTOBJIEHUSI MOBEPOUYHBIX T'a30BbIX
cMeceit (cM. puc. 9.4).

AC pocraioT W3 W3MEPUTENHHON KaMepbl M C MOMOIIBI0 (UIBTPOBATBLHON
OymMaru wWiIM MapJeBOr0 TaMIIOHA YyAANsSIOT OCTAaBIIMECS Kalld BOJBI  C
gyBcTBUTENbHOU moBepxHOoCcTH AC. KamuOpoBky ananmzaropa mpoBoasaT mo [1I'C,
MoJIy4aeMoil B pe3yJbTaTe CMEIMBaHMUS (UKCUPOBAHHOTO OOBEMa BO3IyXa C
3aJIaHHBIM KOJIMYECTBOM Ta3000pa3HOTO BOJOPOJA, BBIACISIEMOT0 B XHUMHYECKOU
pEeaKIMK PACTBOPEHUS METAITUYECKOTO IMHKA B pa30aBIEHHON CEPHON KUCIIOTE

/n +stO4 = ZHSO4 + H2 (2)

Jlns monyuenus: moBepouHoit razoBoi cmecu (I11'C) ¢ coaepkanruem Bojopoja
oT 3.5 10 7 00. % mpUroTOBHTE HABECKY METAIMYECKOro MuHKa Maccou ot 100 mo
200 mr. [ns 6onee OBICTPOTO MPOTEKAHUS PEAKIIUU PEKOMEHYEeTCS] HABECKY ITMHKA
U3MENbYUTh. B3BelnBaHue NpOU3BOAUTh HA aHATUTUYECKUX BECAX C LIEHOW JIeJICHUS
HEe MeHee 1 mr.

CrnennanbHyio KanuOpoBky aHanmmzatopa mo [II'C mpoBomdar cliemyronmm
obopazom. CobuparoT ycranoBky st npurorosieHus: [II'C B cooTBeTcTBUU C pHC.
9.4. Cocyn 3 ycTraHaBIMBAIOT B HEMOCPEACTBEHHOW OJIM30CTH OT aHalu3aTopa.
AMITIEpOMETPUUYECKHI CEHCOp 5 yCTaHABIMBAIOT B COCYH 3, TEPMETUYHO (PUKCUPYS
€ro C NOMOIIbK Tallku 4 W pe3uHOBOro KoJiblia. ['Mapo3aTBOp 3aKpBIBAIOT C
MTOMOIIBIO MPOOKH 2, TPEeABAPUTEIHHO 3aIOJHUB €ro BoJOW. PeakTop 7 3amoiHSIOT
AKKyYMYJIAITOPHOW CEpPHOM KHCIJIOTOW. I3MENnpbYeHHYH0 M B3BELICHHYIO HABECKY
METAJNIMYECKOTO IIMHKA OPOCAIOT B PEaKTOp 7 U OBICTPO COCTUHSIOT €ro CO BXOIHOM
TpyOkoit 6 emkoctu 3. Ilocie 3aBepmieHusi peakiuy (TIpeKpalieHue Iporecca
oOpazoBanusi my3bIpbKOB H, B peakTope 7) BEHTWIb 2 OTKPBIBAIOT M CTPABIMBAIOT
n30BITOK JaBJICHUS B cocyze 3 uepe3 ruapo3arBopl0.
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AHanuszaTtop Bogopoga ABI1.
BeHTUnb.

Cocyp, ana npurotoBnedna rnrc. -
Maiika.

. AMnepomMeTpUUECKHWIA CEHCOP.
BxogHas Tpybka.

PeakTop.

509% akkymynaTopHana KMcnoTa.
.

10. TmaposaTteOp.

0w~ oUW =

Puc. 9.4. Cxema ycTaHOBKW gnda kanudposku no MNIC.

CIIE POB s IIPOBEACHUS CIIeLIUaJIbHOU
L. KAJINb KA KaJUOpOBKM  aHANM3aTopa  MCIOJb3Ys
BEeIHTe MacCy KauOpaTop HaXMHUTe KiaBuily «BBom.

Ha nucninee anamusaropa mosBUTCA OKHO,
**[JIABHOE MEHIO**, moka3zanHoe Ha
puc. 9.2-1. C nomoupl0  KIABHUII

HABECKH HNHHKA.

250.0 mrp. NepEeMEIICHHs] Kypcopa BbIOEPUTE OMIUIO
«KanubpoBka» u Haxmure «BBom» (cMm.

Puc. 9.4-1 OKHO MHCTPYKILUH puc. 9.2.2). 3areM BbIOECPUTE OILMIO
«CTIEIT. KAJITUBPOBK A» «Crenr.  kaJMOpOBKa» U HaKMHUTE

«BBO/l». Ha pgucnnee anamuzaropa
nosisutcst okHo **CIIELl. KAJIMBPOBKA**, noka3zanHoe Ha puc. 9.4-1.
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C nomompl0 KJIAaBUII MMEPEMEIICHHUS Kypcopa BBEIWTE MAacCy HABECKH LMHKA H
Haxxmute kiapuiny «BBO/». Ha gucniiee ananuzaropa MossBUTCS OKHO COOOIICHUH,
aHasioruuyHoe puc. 9.2-4. B HikHel 4acTH 3TOTO OKHA OYIET BBIBOJUTHCSA 3HAUCHHUE
u3MepsieMol BenunHbl. [locie 3aBepiieHns peakiui paCTBOPEHUS] IUHKA OTKPYTUTE
BeHTUJb 2 (cM. puc. 9.4) u «cobpocwsTe» uzdbITounoe nasienue [II'C B ycTpoiictse
st kanuoposke YK-01. Jloxautech koraa my3sipbku [II'C mpekparatT BBIXOAWUTH
gyepe3 ruapo3aTBop. [locne crabmnmmzanun nokazaHuii HaxMuTe KiaBuiry «BBO/».
Ha nucnnee ananuszatopa B TedyeHHe 3-5 CEK. BBICBETUTCS COOOIICHHE
«KAJIMBPOBKA VYCIIEIIHO 3ABEPIIEHA». B TedueHue 53TOro BpeMeHHU
aHaJIU3aTop INPOM3BENET pacyeT KOHLeHTpaiuu Bojopoga B III'C, wu3zMeHuT
napameTpbl KanMOpPOBKU U MEpPEHIET B pekuM u3Mepenus. Ha nucriee ananuzaropa
OTKPOETCS OKHO, aHAJIOTUYHOE OKHY, TOKa3aHHOMY Ha puc. 9.2-5.

NuTennekryaibHble aIrOpUTMBI, peann3oBanHbie B ABII-02 mo3Bossaior Bam
IIPOBOJUTH CHEHUATBHYIO KaJTUOPOBKY B JIF000I BBIOpAHHON €IMHUIIE U3MEPEHHUS, a
3aTeM MpU U3MEPEHUSX MEePEXOJIUTh B JIOOYI0 IPYryro eAuHuIly uzmepeHus. [lpu
TOM He TpeOyeTcs elie pa3 MPOBOJUTh KATHOPOBKY. AHAIU3aTOP CAMOCTOSTEIHHO
OMPEeETUT HEOOXOIUMOCTh BHECEHHMSI TEX UM MHBIX TEPMOKOMITCHCALIUNA, BHITTOJIHUT
BCE HEOOXOIMMBbIE TIE€pPEeCUYEThl, CBSI3aHHbIE C HM3MEHEHHEM KakK H3MEpsIeMOi
BEJINYMHBI, TaK U €IUHUIIBI U3MEPEHHUS.

[leppouyHOCTh TPOBENECHUS KAJTUOPOBKH OINpPEIENSIeTCs] TOYHOCTBIO, C
kotopol Bwl xorure mnpoBoauTe u3Mepenus. I[lpu 3ToM BBl Takke AOJKHBI
YUYUTBIBaTh, YTO UyBCTBUTEILHOCTh AC MOXET U3MEHATHCS BO BpeMeHU. braromaps
BBIOOPY OINTHUMAJBHBIX YCIOBHM paboThl M BHYTpeHHHX mapameTrpoB AC oHH
00€ecreynBalOT CTa0WIBHOCTh TIOKA3aHUM MpPH IMOCTOSIHHOM OapoOMEeTpUYeCcKOM
JABJICHUM W KOHIIEHTpauuu Boaopoaa He xyxe 3 -5 % B TeueHwe 3-X HENEIb.
[TorTomy, ecniu Bac ynoBineTBOpseT 3Ta NOTPELIHOCTh M3MEPEHUM, Bbl MoxkeTe
POBOJUTH KaMOpOBKY He pexe 1 pasza B 20 nueii. Ecinu usmepeHus: mpoBoOJsTCS B
00J1aCTH MHUKPO T'PaMMOBBIX KOHIICHTPALU BOJOPOAA ATOT MHTEPBAT MOXKET OBIThH
yBenuueH A0 1 — 1.5 mecsiies.

10. MIOPAIOK PABOTHBI.

Bxirounte ananuzatrop ¢ nomombto kiaBumm 3 (cm puc. 4.1). Ilocrne
3aBEpIICHUS IPOLEcCa CAMOJMATHOCTHKM AHAIM3ATOP MEPEXOAUT B  PEXKUM
u3Mepenuii. [IponsBeanTe HACTPOWKY U KAMUOPOBKY aHAJIM3aTOpa COTIACHO IL.I. §, 9
HACTOSIILIETO PyKOBOACTBA. AHAJIN3aTOP TOTOB K padoTe.

Bam ananu3atop SBISETCS yHUBEPCAIBHBIM CPEACTBOM HM3MEPEHHs, C
NOMOIIBIO KOTOPOro Bbl MokeTe pemars pazHOOOpas3HblEe 33/la4yd aHAIUTHUYECKOIrO
KOHTPOJI BOJOPO/AA B Pa3HBIX 00JACTSIX HAPOIHOTO XO3siiicTBa. BriOpannsiii Bamu
BAPDHWAHT MCIOJHEHUE AHAJINA3aTOpPA B HAWIyYIIEW CTENEHH COOTBETCTBYET
KOHKPETHOMY Ha3HAYEHUIO U 00JIACTH €ro MPUMEHEHHUS, OMMCAHHBIM B ILIL. 2, 3. [lns
pelIeHHs] JAPYTHX MNPUKIAAHBIX 3a7ad Bbl MOXeTe IONOJHUTEIBHO NPHOOpECTH
COOTBETCTBYIOIIME aMIIEPOMETPHUUECKHE CEHCOPhl U HEOOXOAUMBIE AKCECCYaphl.
Kaxnpli W3 CEHCOpOB, YKa3aHHBIX B II. 3, aBTOMAaTHYECKH CTBIKYETCSA C
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u3MepurenbHbiM  ycTpoiicTBoM  ABII-02 1o u4yBcTBUTENBRHOCTH. B ciyuae
npuobperenuss Bamu HoBoro cencopa Bam HeoOxomumo OyJeT NpoBecTH
KaJTMOpOBKY BCTPOEHHOI'O B CEHCOp JaT4MKa TeMIiepaTypbl. MeToauka KanuOpoBKU
JaT4vKa TEMIEPATyphbl HAXOAUTCS B CIy>KeOHOM MeHIo aHanu3aropa. Lludp noctyna
K 3TOM omnuuu MeHto Bam Oynier coob1ieH npu HeoOX0AUMOCTH.

B Tex cmydasx, korga BelOpaHHbI Bamu BapuaHT MCHOJIHEHMS aHAIM3aTOpA,
KOHCTPYKTHUBHOE PELIEHUE CEHCOpPa U BXOASUIMX B KOMIUIEKT MOCTABKH aKCECCyapoB
NO3BOJIAIOT NPUMEHUTHh AHAIM3ATOP Il PEIICHUS HOBOM NPUKJIATHOM 3aJayw,
HEO0OXOIMMOCTh MPUOOPETEHHs] HOBOTO CeHcopa oTnaaaer. B stom cimydae Bam
HEO0OXOIMMO TPABWJILHO HACTPOUTH AHAJIM3AaTOP HA PEIICHHWE HOBOW MPHUKIATHON
3a/1a4u.

B aToM pa3znene npuBOASATCS CBEACHHS O MOPSAKE pabOThl C aHAIM3ATOPOM
[P PELICHUM KOHKPETHBIX 3aJa4 AHAJIUTHUYECKOIO0 KOHTPOJS BOAOPOAA, & TAKKE
JAKOTCSl PEKOMEHIalMK 1O MPUKIaJAHBIM pUMEHEHUAM aHanu3atopa ABII-02.

10.1. Onpenenenue pH,, cH, B 1a00paTOpHBIX YCJI0BHUSX.

Juis  onpenenenuss pH, u cH, B kuakux ra3oo0pasHbIX cpeaax B
1a00paTOPHBIX YCIOBUAX MOXKHO ucnonb3oBath ABII-02J1 B kommiekte ¢ ACpH2-01
n naMmepurenbHon kamepou UK. lns nposenenns nsmepennii pH, u cH, npu mansix
o0peMax WIH MpPU MaJlbIX CKOPOCTSAX MOTOKAa ra3oB U KUAKOCTEH HCIOIb3YIOT
U3MepuUTeNbHYyI0 Kamepy s Mukpoananuza MKMA. Ilepen ycranoBkoit ACpH,-01
B IKMA yOenuTech B HaJIM4YUKM PE3UHOBOTO KoJimauka 4 (cM. puc. 4.4) Ha TOpLEBOM
noBepxHOCTH ceHcopa. YcranoBute AC B UK um 3adukcupyiite ero ¢ MOMOIIBIO
raiiku 3. Ananusupyemyto xxkujikoctb B UKMA nopator uepe3 BXOAHOM mTyLep S.
[Ipu anammze >xkupkocteit MKMA ycTaHaBnMBaIOT TOPU3OHTAIBHO TaK, YTOOBI
BBIXOJHOM mTyLep 6 ObuI pacnosnoxeH BBepXy. B atom ciyyae UK 3anonnsiercs 6e3
Ny3bIpbKOB BO3ayxa. IIpu aHanu3e ra3oB BBIXOJHYIO TPYOKYy COEIMHSIIOT C
TUAPO3aTBOPOM 4YTOOBI M30€kaTh BO3MOXKHOIO mnomajganus Bo3ayxa B MK uyepes
BBIXOAHOM mTynep. s nogaun ananuzupyeMoi mpoOsl TOMyCKaeTCsl UCIIOIb30BaTh
NEPUCTATBTUYECKUA HACOC MJIM MHHHMKOMIIPECCOP, KOTOPHIE MOKHO YCTAaHOBUTH B
BBIXOJHOM Maructpaiu. Ciaeayer NOMHHUTb, YTO Pacxoj raza WM >KUJIKOCTH 4Yepes
NKMA nomxen coctaBisate He 6oee 20 mu/muH. B mpotuBHOM citydee B UK Oyaet
CO3/1aBaThbCsA JAaBJIICHHE 3aMETHO OTinyaromieecs OT arMmocdepnoro. KammOpoky
ACpH,; moxno npoBojuth 1o [II'C win unctomy Bojmopoay (cM. 1. 9) He mocraBas
AC u3z UKMA.

10.2. OnpeneJsienue BOAOpPoOaA B rasax.
Jns pemienuss stor 3amaur ucnosb3yloT ABII-02I" u u3MepuTenbHyr0 Kamepy
UKIIT.

JlJis KOHTpOJIA coAepKaHus BOJOPOAA B BO3AYXE MPOM3BOJHBIX MOMEUICHUI
ACpH, ycranasnusarot B UKIII', npenBapuTenbHO OTKPYTUB € HEE BXOJHOW IITYyLIEP
(cm. puc. 3.10).

Ecnu aHanu3upyemblii ra3 HaxoOJIUTCA TMOJ MOBBIIICHHBIM JaBJICHUEM
(otHOCUTENBHO aTMOc(epHoro), To ero nmponyckarT uepe3 UKIIT, npenpaputenbHo
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ycTaHoBUB pacxon 1-10 yi/uac ¢ NOMOIIBIO BEHTUJISI TOHKOW PpEryJMpOBKA Ha
BxoAHOW maructpaim. [Ipu manbix pacxomax Beixognyro Tpyoky HKIIDT crnemyer
COEAUHUTH C TUAPO3aTBOPOM.

st obOecrieueHusi U3MEPEHUN BOJIOPOJAa B PA3PsHKEHHBIX Ta30BBIX CMECAX
aHaJIM3aTOP MOXKET ObITh YKOMIUIEKTOBAH YCTPOHCTBOM MOJATOTOBKH ra30BOM MPOObBI
VIII'TI-01. C mnomomnip0 3TOro yCTPOMCTBA OCYIIECTBIISICTCS BCAChbIBAHUE W
OXJIAXKJEHUE aHAJIU3UPYEMOTO rasa c MOCJIE Y FOIIIUM OTZICJICHUEM
CKOHJICHCUPOBaHHOM BJIarM M HarHeTaHueMm B wu3MeputenbHyro kamepy ACpH,.
[TpunmunuansHas cxema YIII'TI-01 noka3ana Ha puc. 10.2.

CUCTEMA NOATOTOBKM NPoBsI

300
280

K npubopy

160

a3 0- MOk OCTHOMN BRok.

. 3MeeEMK

. DnaHel,

Tpyba

EMkocTe ANA cHOpa ENari

[ AR

Puc. 10.2 INpunnunuansHas cxema YIIT'TI-01.

10.3 AHaTuTH4YECKUIl KOHTPOJIb KOHIIEHTPAIIUN BOJOPO/Aa B NMOTOKE KUIKOCTEI,
HaIpuMEp B XUMHUKO-TEXHOJOTMYCCKHUX IPOIeccax IMOATOTOBKM Bojabl Ha TOII,
I'POC, ADC.

PacTBOpeHHBIN B BOJIE BOJAOPO,I BCICACTBUE €0 YHUKAIBHOW TIPHPOIABI MOKET
pacTBOPSTECS B MeTalllaX CO37aBas BBICOKOC JABJICHUE B HMX KPUCTALTMYCCKOMN
pelieTKe, MPUBOAMAIICE K HMX pa3pylIeHUIO (BOJOPOIHOE pacxpyluuBaHue). B
aTOMHOM JHEPreTHKE AaHAJIMTHYECKHH KOHTPOJIb PAaCTBOPEHHOTO BOAOPOJ]A
HEOOXOoaUM Kak i obOecnedeHus Oe3omacHod pabotel ADC, Tak W JuIs
IPEIOTBPAICHUS  pa3pylIcHUsT  (BCJICACTBHEC  BOJOPOJHOTO  PAaCXPYITUYHUBAHHMS)
TEIJIOTEXHUYCCKOTO 000PYI0BaHUS U TPYOOIIPOBOIOB.
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JUJIs  aHAIMTUYECKOTO KOHTPOJII PACTBOPEHHOTO BOJOPOJa B HaWIydllel
CTENEHU MOAXOIUT ucrnoiHeHue ananuzatopa ABII-02T. Ananu3atopsl AOJKHBI
yCTaHaBJIMBATHCS MO MECTY WM Ha mmmTte. s 3Toro HeoOXoAuMo Ha JIMHUU BXOAa
aHANMM3UpyeMOW TpoObl  YCTAaHOBUTH  DPETyJSITOP  JAaBlieHHus  (Ipoccenb) u
XOJIOAUIIbHUK. Perynarop naBieHus 10KeH 00ecreurnBaTh peryjupoBaHue pacxoia
aHanu3upyemon npoosl uepe3 uzmepurenbnyto kamepy (MKIDK) B aunanazone ot 2
1m0 50 n/gac. X0NOOUIBHUK JIOJDKEH OOecredMBaTh OXJIAXKICHHE aHAIU3HPYEMOi
poObI 10 Temneparypbl 0 — 50 °C. C 1eap0 YMEHBIIECHNAS BPEMEHN TPAHCIIOPTHOTO
3ama3fpiBaHusl W 3(PexToB “moacoca Bo3Ayxa’ PEKOMEHAYETCS aHalu3aTop
yCTaHaBJIMBATh B HEMOCPEACTBEHHOW OJM30CTH OT MpoOO0OTOOpHON TOukM. [l
MOJIBOJIa aHAIM3UpPyeMoll mpoObl K wu3MeputenbHO kamepe AC pomyckaercs
UCIIOJIb30BaTh TPYOKM M3 HEp)KaBeroled cranu u/win rudkyr Tpyoky u3 IIBX ¢
BHYTPEHHHM JHAMETPOM HE MeHee 4 MM U TOJIIMHON CTEeHKM HE MeHee | MM.
Ucnonb3zoBanne TpyOOK M3 CHUJIMKOHOBOW pe3uHbl He pomyckaerca. Cius
aHANMM3UpPYyeMOW MpoObl JOKEH ObITh CBOOOAHBIM. [lisi 3TOro jgomyckaercs
UCIIOJIb30BaTh TPYOKM C BHYTPEHHMM jAuameTrpoM He MeHee 4 wmwm. Ilepen
U3MEpPUTEIBbHON KaMepoill pPEeKOMEHAYyeM YCTAaHOBUTh (PHIBTP TOHKON OYMCTKH,
KOTOpbIN BbI MOkeTe 3aka3aTh JOMOIHUTENBHO.

Jlis obecnieyeHus] BBICOKOTOYHBIX M3MEPEHUM KOHIIGHTpAlUi BOJOpOJa B
MUKpPOTPAMMOBOM 00JIaCTH, MBI PEKOMEHAYEM TILIATEIHHO MPOBOAUTH KaTUOPOBKY
HYJICBOM TOUKH (cM. 11.9.).

[Ipu noaxmrouennn wusmepurenbHor kKamepsl (MKIDK) x mpoGootbopHoit
TOYKE MCTIOJIb3YHUTE CTaH/IaPTHBIE MEPEXOIHUKH, KOTOpble Bhl MokeTe 3akazath mpu
NOKYyINKe aHaiau3aTtopa wWid 1o e-mail (c HOMEHKJIAaTypoWl CTaHAapTHBIX
NepexXoAHUKOB Bbl MOXeTe 03HaKOMHUTBhCS Ha HaieMm caiite www.alfabassens.ru).
ITpu ycranoBke ACpH,-03 unu ACpH,-04 B mameputennbHy0 KaMepy yOeauTech B
HaJIUYUU TEPMETH3UPYIOIIET0 pe3uHOBOro Kkoisbma (cMm. puc. 3.9, 3.10). s
oOecrieueHus: HE3aBUCUMOCTH MOKa3aHUI OT CKOPOCTH MOTOKAa YCTAHOBUTE B TPYOKe
poOOOTOOpHUKA pacxoll BOJbl paBHBIM 2-50 1n/dac. TpyOKy, COEIMHEHHYIO C
BBIXOJIHBIM LITYIIEPOM U3MEPUTETHHON KaMephl MOJIOKUTE B CIMBHOM JIOTOK.

10.4. AHaIMTHYeCKUII KOHTPOJIb BOAOPOAA B KUAKOCTAX HA IJIyOnHe.

Jng pemieHus 3TOW 3aJa4yv B HAWJIY4ILIEHd CTENEHU MOAXOIUT HUCIIOJHECHUE
aHamu3atopa ABII-02I1, B KOMIIJIEKT KOTOPOTO BXOJMUT CEHCOP IMOIPY>KHOTO THIIA
ACpH,-05. 3TOT ceHcop ycTaHaBIMBAETCS B TEPMETUYHBIN KOPIYC U3 HEPHKABEIOLIEH
CTaJIM ¥ UMEET HAJCKHYIO 3a/IeTIKy Kabemns (cm. m.1m.3, 4).

Jliis obecrieueHns COXpaHHOCTH CEHCOpa MPHU €T0 IKCIUTyaTallud B 00BEKTaX C
WHTEHCUBHBIM TEPEMEIINBAHUEM PEKOMEHYeM CEHCOp M €ro Kadesb 3aKpenuTh Ha
mranre. Jlns yaoOctBa MonTaxka u okciuryarauud ABII-02I1 Ber  moxere
nproOpecTH crenuaibHyo apmatypy. [lpunnunuansHas cxema yctaHoBku ACpH,-
05 ¢ momomipro Takoil apmaTypbl npuBeneHa Ha puc. 10.4. C nomomumbro 3TOi
apmatypsl ACpH, MoXeT ycTaHaBIMBAaTHCS B METAHTEHKH, IIUCTEPHBI U €MKOCTH
(HampuMep B EMKOCTH C paIMOAKTUBHBIMU OTXOJaMHu).
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1. AnanuzaTop
2. CeHcop.

2. CMoTema norpye eHua.

Puc. 10.4 Cxema ycranoBku ACpH, ¢ noMOIIbIO CHCTEMBI IIOTPYKEHUS.

10.5. AHaiuTHYeCcKMH KOHTPOJb BOAOPOAa B COCyaax M TpPyOOmpoBoaax
padoTaomuX Mo JaBJIEHUEM.
Jnsg pemeHns 3TOM 3a4aud B HAWIY4YlIEd CTENEHH MOAXOAWT HWCIOJIHEHUE
ananuzaropa ABII-02A, B komiuiekt koToporo BxoauT ceHcop ACpH,-06,
CHAOXKCHHBIA KOMIIEHCATOPOM BHEIITHEro JaBJICHHUS. DTOT THUIl CEHCOPOB MOXET
yCTaHABIMBATLCA B TPyOONpoOBOABI W OaillmacHble JHMHUHM 4Yepe3 CTaHAapTHHIC
dnanmpel.  Cencoppt  ACpH, BbeImyckaloTcs B HECKOJIBKUX — MCIOJIHEHHSIX
OTJIMYAIONTUXCSI TAOAPUTHBIMU U TPUCOAMHUTEIBHBIMU pa3zmepamu (cMm. puc. 3.8).
Cencopsl ACpH, BBIIEPKHMBAIOT CTEPHIM3ALMIO OCTPhIM mapoM mpu 143 °C, uro
MO3BOJISIET UX MCIOJB30BaTh B (pepMeHTEpax M OMOpeakTopax Kak OTEYECTBEHHOTO,
Tak MW 3apyOexxkHoro mpousBoicTB. llepen crepwimsanueit  depmenrtepa, cC
yctaHoBiieHHbIM B HeM ACpH,-06, He00X0IMMO OTCOEAMHUTH Kabellb OT CEHCOopa, U
HA €r0 pa3beM HAKPYTHUTh 3alTUTHYIO 3artyiky. [Ipu sTom HE00X01MMO yOeTuThCs B
HaJIMYUU U LEJIIOCTHOCTU FEPMETUZUPYIOLIECH MPOKJIAJAKHU B 3alIMTHOM 3aritywke. [Ipu
CTEpHJIM3AIIMHN CEHCOpa B OMOpPEaKTOpe 0JIeBaTh 3aIIUTHYIO 3ariyIIKy He TpeOyeTcs.
Ananuzatopsl ABII-02A B kommiiekte ¢ ACpH,—06 MoryT HallTU NpUMeEHEHUE
IpU aHAJIUTUYECKOM KOHTPOJE PACTBOPEHHOrO BOAOpoAa B 1-OoM KOHType
OXJIAXKJICHUS SIICPHBIX PEAKTOPOB.
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11. Texunuyeckoe 00CTy:KMBAHUE AHAJIM3ATOPA.
Ecnmu Bam ananmzatop HyXzIaeTcs B TEXHHYECKOM OOCIYKMBAaHWUU, PEMOHTE

WIH TIEPUOJANYECKON MOBEPKE, CBSDKUTECHh C CEPBUCHBIM IIEHTpOM (upMbl «Ambda

BACCEHC» (ampec yka3an Ha 2 cTp.) WK ¢ OJMKaUIIIM O(QUITHATBHBIM JTUIEPOM.

Konraktaeie TenedoHbl oGUIMATBHBIX  JWJIEPOB  pa3MEIIEHbl Ha  cailTe

www.alfabassens.ru
CepBucabii 1ieatp OO0 «Dupma «Ansha BACCEHC» BbITONHSAET BeECh

KOMILJIEKC paboT MO0 TEXHUYECKOMY OOCTY>KUBAHHUIO aHAJIN3aTOPOB UX MEPBUYHOU U

nepuoanueckoi mnosepke B opranax ['OCCTAHOAPTa P®. C ycnoBusmu

IIPOBEJICHUS ATUX paboT Bbl MOkeTe 03HAKOMHTHCS Ha caliTe www.alfabassens.ru.

11.1 DnexTpoHHBIN OJOK aHANIM3ATOpPA KpaliHE PEAKO HYXKIAETCS B OOCITYKUBAHUH U
peMoHTe Onaromapsi BBICOKOMY KauyeCTBY IIPOM3BOJACTBA aHAJIN3aTOPOB,
HCIIOJIb30BAaHUI0 HAJICKHBIX KOMILUIEKTYIOUIUX, MPOYHOCTH, FEPMETUYHOCTU U
BBICOKOW CTENEHW MNPOMBINUIEHHON 3amuThl Kopmyca aHanuzatopa (IP-65).
Kaxnp1ii ananu3atop B KOMIUIEKTE ¢ JATYUKOM TMOJBEPTaeTCsl UCTIBITAHUAM Ha
HaJeKHOCTh B TeueHune 1 mecsma. [lepen ornpaskoit [lorpebutento kaxmbrit
aHaJIu3aTop NPOXOAUT MPEANPOJANKHYIO TMOATOTOBKY M TECTHPOBAHUE
paboTOCIIOCOOHOCTH €ro OCHOBHBIX OJIOKOB. B mepuoamdeckoil 3ameHe
HY’KJIaeTCs TOJIbKO Oarapeiika, yCTaHOBJICHHAS B HUKHEM OTCEKE aHAIN3aTopa.
3ameHa OaTapeWKu OCYIIECTBISETCA TPU TEXHUUYECKOM OOCTY>KUBAHHUH
aHaju3aTopa Iepe] NPEeACTaBICHUEM €ro i €KErogHON MNepUuoIUYeCcKOil
noBepku B opransl OCCTAH/IAPTa PO.

10.1. AMmepoMeTpuyecKne CEHCOpPhl Onarojgapsi OpPUTHHAIBHBIM TEXHUYECKUM
PEIICHHSM, UCIOJIb30BAaHUIO OJArOpPOJIHBIX METAIJIOB U BBICOKOMY Ka4deCTBY
IPOM3BOJICTBA HMMEIOT HEOTPAaHUYECHHBIA CPOK chnyXObl. B TO ke Bpems
CEHCOpPBI HYXKJIAIOTCS B TPOBEJICHUU MEXKPErIIAMEHTHOTO OOCITYy>KWBaHMS,
BeimonHsgemoro [lorpeburenem B mporecce skcruryartanuu. K atum paboram
OTHOCATCA 3aMeHa MEMOpaHHOTO KOJIMMayka W TEJIMEeBOro  pacTBOpa
anektponuta (cMm. 1.am. 3, 4). llepuoAWMYHOCTH 3aMEHBl JJIEKTPOJIMTA W
MEMOpPaHHOTO KOJIMAayKa 3aBUCUT OT YCJIIOBUW SKCIUIyaTalliy aHajIu3aTropa |
JOJKHA MIPOBOJUTHCS HE peke 1 pa3a B rof, a TAKKE B CAEAYIOUIUX CIyYasx:

e Hapymena nenoctHocTh MeMmOpaHbl. BHEMIHMM NpHU3HAKOM 3TOTO CIIyXaT
BUJIMMBIE KalleJIbKH 3JIEKTPOJIUTA HAa TOPLIOBOM MOBEPXHOCTH CEHCOPA, a TAKKE
3HAYUTEILHOE YMEHBIIIEHNE YPOBHS 3JIEKTPOJIMTA B KOPIIyCE CEHCOPa;

e MemOpaHa BBITAHYJAaCh M HE JOCTATOYHO CHJIBHO HATSATHUBAETCS TOPIIOBOM
YacThlO CTEKJISSHHOM Tuib3bl (cM. puc. 4.2). IlpusHakoM ciaboro HaTsKEHUS
MeMOpaHbI SIBJIIETCS] 3HAYUTEIbHOE CHUXKEHHE OBICTPOJICUCTBUS U BBICOKOE
3HAUYE€HHUE OCTATOYHOT'0 TOKAa CEHCOpa;

o [lokazanusi aHanmu3atopa MpPHU HU3MEPEHUSX WIH KaTUOPOBKE HECTAOWIIBLHBI U
UMEIOT OOJBIION Apeid.

Ecnu B ceHcope BO3HMKIA Kakas-TO HEMoJiaJKa MPeXAe BCEro IPOBEPHTE

LEJIOCTHOCTh KaOeyisl W CTEeKISHHOM Tuib3bl. Hanuune TpemuH W CKOJIOB Ha

crekyisiHHON runb3e AC cBuaeTenbcTBYeT O HecoOmtogeHun I[loTtpebutenem mep

nmpeaocTopoxHocTel (cM. 1. 6). Heakkypatnoe oOpamienue ¢ AC U HecoOIIOICHHE
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Mep IPEeIOCTOPOKHOCTEH MOXKET MPUBECTU K ero norepe. [Ipu BhISICHEHUU TMPUYHMH
OTKa30B MOTYT OKAa3aThCs MOJIE3HBIMHU TecThbl paboTocrocodHocTh AC. DTHU TECThI
MOXXHO TakKe TMPOBOJAUTH MPU 3aMEHE MEMOpPAHHOrO KOJIayka U pacTBOpa
AIIEKTPOJIUTA.

Tect Nel. [IpoBepka cOnpOTUBICHUS U3OISAIUU MEKITY KaTOAOM U aHOAOM.

1. CHumute MemOpaHHbIH Koyimadok (cMm. puc. 3.7, 3.8) m mnpomoiite
ANEKTPOJHBIN aHcaMOJIb B JUCTWUIMpOBaHHOM Bojge. C  MOMOUIBIO
bunbTpoBaNBEHON OyMaru yAajluTe Karjid BOJBI M THIATEIBHO MPOCYIINUTE
TOPLIOBYIO YaCTh CTEKJISTHHOM TUJIb3bI.

2. B riiaBHOM MEHIO BOMIMTE B OIIIMIO JUATHOCTUKA ceHcopa. (cM. 1. 8.4).

3. Ecnu Tok ceHcopa (Icenc) umeer Oau3Koe K HYJIO 3HaueHue (cM. puc. 8.4-
2a) W comocTaBUM C BeJWYMHOM octatoyHoro Toka (I oct), TO
CONPOTHUBJICHUE U3OJSAIMU HAXOJIUTCA B TMpeaenax Hopmbl. Eciu Tok
CEHCOpa 3HAYUTENbHO OTJIMYAIOTCA OT HYJIS, TONpoOyiiTe 0oJiee TIATEIbHO
BBINIOJIHUTh T. 1 Hacrosimiero tecra. Bpicokoe 3HaueHHWE TOKa CEHCopa
CBUJIETEIBCTBYET O HApyUICHUH CONMPOTHUBICHUS H30JAHU. K BO3MOXHBIM
OpUYMHAM CJIEyeT OTHECTH HapyUIEHUE LEJIOCTHOCTH Kabess, TPEHIHbBI
WIM CKOJIbl B CTEKJIIHHOM TUJIb3€, a TaKkKe IMONaJaHue BJard B pa3beM
ceHcopa. B mocnmegHem  ciywae  cieayeT — MPOMBITH  pa3beM
JUCTWIUTMPOBAHHOM BOJIOM, a 3aTeM TINATEIbHO NPOCYIIMTh B TEUYECHHE
CYTOK Ipu Temueparype 6iuskoi k 40-60 °C.

Tect Ne2. IIpoBepka gaTyuka TeMIepaTypbl. ITOT TECT BBIMOIHSIETCS MOCIE

BbINTOJTHEHUS TecTa Nel.

1. B okne «/luarHoctuka ceHcopa» HaOJIOJalTe 3a MOKa3aHUAMM KaHala
u3Mmepenus temneparypsl (T). BosbmuTe ceHcop 3a miacTMaccoBylO A€Tallb
U BBIOXHUTE Ha CTEKISIHHYIO THUJIB3Y CEHCOpa, HampaBisisi CTPYIO
aJIbBEOJIIPHOTO BO3/yXa Ha TOPILIOBYIO YacTh CTEKISIHHOW THWIb3bl. Eciu
TeMIleparypa OKpy)Karolero Bozayxa Hmwke 35 °C, TO TOKa3aHus
temrneparypsl (T) OyayT yBeTuduBaThCs.

2. Tlo wMepe wucnapeHusi BJIardk CcO CTEKISIHHOM THJIb3bl TOKa3aHUS
TeMIlepaTypbl OYIyT YMEHBIIATHCS CTPEMSICh, K MPEKHUM 3HAUYCHUSIM.
Takoe moBeneHHe ceHCOpa CBUAETEIBLCTBYET 00 OTCYTCTBHHM OOpPHIBOB B
ka0ese u pazpeMe ceHcopa. Eciiu moka3zaHus TemMmneparypbl HE MEHSIOTCH,
TO TO-BHJIUMOMY, K KaOeJIl0 CeHCOpa TMPUKIAIbIBAINCH HEIOMYCTHMO
BBICOKHE MEXaHUYeCKHe yCWIHs (CM. 1M.6), YTO MOTJIO NMPUBECTU K OOPBIBY.
B stom cnydae cBskuTech ¢ cepBUCHBIM mieHTpoM OO0 «Dupma Anbda
BACCEHC». PemoHT Takoro ceHcopa BO3MOXKEH TOJBKO B clilydae OOphIBa
kabens y pasbema. [Ipu HETONMYyCTHUMO BBICOKMX MEXaHHYECKUX Harpy3kax
Ha Kalejab MOXXET TaKKe MPOU30WTH OOpHIB MPOBOAOB Kabelss JaTyuka
TeMiiepaTypbl. B 3ToM ciyuyae TecT mpoBeleT aHaJIM3aTOpP M BBHICBETUT Ha
muciuiee Haanuch «Jlatuuk He mnoakiroueH». B aTOM ciydae Takoke
cBsDKHUTECH ¢ cepBUCHBIM LIeHTpoM OO0 «Dupma Ansdha BACCEHC»
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10.2. M3mepurenbHas kaMmepa.

[Ipu npoBeeHnN aHATM30B B MOTOKE KUJIKOCTEHN coliepKaluX OOJbIIOE KOJIUYECTBO
B3BEIICHHBIX YaCTHI] HAa BHYTPEHHEH TMOBEPXHOCTH W3MEPUTEIBHOU KaMephbl
HOSIBJISIIOTCA OTJIOKEHUS, YXYJIIAIoIUMe €€ Mpo3payHocTb. B sTtom cnydae Bam
ClelyeT €€ NPOYUCTUTh C TOMOIIBIO MapjieBOr0 TaMIIOHA 3aKPEIUICHHOTO Ha
nepeBsiHHOM manouke. st 3 PEeKTUBHOCTH OYMCTKA MOKHO HMCIOJB30BaTh JOOBIE
MOIOIINE CPEJICTBA, HAIPUMEDP CTUPAIbHBIA MOPOIIOK. VICHoap30BaTh OpraHuyecKue
pacTBopuUTeNnU (QUXJIOpITaH, xjopodopM U Ap.) He pekoMmeHnayercs. I[lpu
NPOBEICHUM YUCTKA HW3MEPUTETBHOM KaMepbl IKEJNaTeIbHO TaKXe MPOMBITH
oOpaTHbIi kianan (cMm. puc.4.5, 4.6). s uckiroueHus: BO3MOXKHOCTH JaJIbHEHUIIIETO
3aCOpPEHUsI M3MEPUTENIHHOW KaMephbl 1eJ1eco00pa3Ho YCTaHOBUTH (GUIBTP TOHKOM
OUYHMCTKH.

12. Bo3MoKHbIE€ HEMOJAAKH U CIOCOOBI X YCTPAHEHMSI.

Buemnue nposiBnenus | BeposTHbIE TPUYMHBI Cnoco0bl ycTpaHeHHUs

1. Awnammszarop He | Pazpsauncs [ToncoeaunuTe 0JIOK NMUTAHUS

BKJIFOYAETCS aAKKyMYJISITOP K aHAJIM3aTOPY U MOA3aPSIUTE
AKKYMYJISITOp

2. Ha nucnnee anamu- |1. CeHncop He noakmtodeH | [logkmounTts ceHcop

3aropa 3aropaercs | K aHAJIM3aTopy

coobmenne «CeHcop

HE ITOAKIIIOYCH) 2. OOpbIB Kabemns CBskuTeCh € CEPBUCHBIM

LEHTPOM I10 BOIIPOCY PEMOHTA
WIH 3aMEHBI CEHCOpa

3. Iloxazamms  He | 1. Beicox pacTtBOp JIoJITBH PacTBOp BJIEKTPOJINTA
3aBUCAT OT KOHIIEH- | DJIEKTPOJIUTA U 3aMEHUTh MEMOpaHHBII
Tpaluyu BOAOPOA. KOJIIA40K.
2. OOpsIB Kabes CsizaTbcst € CEpPBUCHBIM
LHEHTPOM (PUPMBI IO BOMIPOCY
peMoOHTa WU 3aMEHBI
CeHcopa.
4. ITpu xanuOpoBke 1o | Hapymeno [IponsBecTr BHEIIHUNW OCMOTP
BO3JlyXy CEHCOP UMEET | COPOTUBIICHUE CEHCOpa M BBINOJIHUTH TecT
00JBIIONM OCTAaTOYHBIN | U30JsUKuU B ceHcope win | Nel.  [lpm  oTpunareasHom
TOK B pazbeMe CEHCopa pe3ynpTare  CBA3aTbCI €

CEPBUCHBIM LIEHTPOM (DUPMBI
0 BOIPOCY PEMOHTA WJIH
3aMEHbI CEHCOopa.

5. Ilokazanus cencopa | I. Hapymena nenoct- | 3aMeHUTh MeMOpaHHbII
HECTAOMIIbHBI BO | HOCTb MEMOpaHbI KOJIMAYOK.

BpEMEHU IMpU NOCTO- | 2. BreITAHynace MeMmOpa- | O0ecrieunTs TpeOOBaHUS 110
SHHOM KOHLIEHTpAlUH | HA M3-32 MPEBBIIICHUS | TEMIIEPATYPE U PACXOAY BOJBI
BOJOPOJIA. TeMrepaTypbl W (WIH) | Yepe3 HU3MEpPUTEIbHYI  Ka-
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pacxojia BOJIibI

Mepy. 3aMeHUTh MEMOpaHHBIN
KOJIa4yoK

6. Ilocne BKiIIOYEHUS
aHANMM3aTOpa  BBIXOJ
Ha pabouuil pexuM
npebimaer 20 MUHYT

Paspsnunace 6arapeiika

3aMEHUTh MATBYUKOBYIO
Oarapeiky.

7.  beicTponencTBre
CEHCOpa CYLIECTBEHHO
YMEHBLINIOCH

BrITsHymach

MeMOpaHa

n3-3a IMPCBBINICHUA

TEMIIEPATYPBI
pacxoza BOJIbI

u (uam)

Obecnieunts TpeOOBaHUS IIO
TEMIEPaType U PacXody BOJIbI
yepe3 HM3MEPUTEIbHYI0 Ka-
Mepy. 3aMEHUTh MEMOpaHHbIN
KOJITTaY0K
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Ipuaoxenue 1.

IIpouenypa BHeceHMsI KOPpPeKIMHU OIIMOKH «ZKHIKOCTb-ra3»

1. Jns Toro 4ToObl aHAIU3aTOP BHOCKI KOPPEKIUIO HA OLIUOKY «KHIKOCTh-Ta3y,
CBOMCTBeHHYI0 Bamemy ceHcopy, HEOOXOAMMO BBIMOJIHHUTH CIEAYIOLIUE
NEUCTBUS:

3.1. HaxwMure knaBuiny «BBoa» u Boiiaute B ['maBHOe MeHIo (cMm. puc. 8.2-1).
3.2. BriOepute onuuro «KanubpoBka» u HaxxmMuTe KiaBuiry «BBoay
3.3. Haxwmwure xmaBumy «BHM3» W, ynepKuBas €€ B HaXaTOM COCTOSHHH,
Haxmute «BBom». Ha nmucruiee ananmmszatopa BBICBETHUTCS CIyKeOHOE MEHIO,
e ir - - nokaszanHoe Ha puc. [11-1
- ‘*“EEHU_E 'I?EHE-} B oTKkphIBIIEMCS OKHE BbIOEpHUTE
EATHEFUEEAL: omuuio «Ommbku XK-I'» u Haxwmure

TeMIIepa Ty e «BBon». Ha nucruiee ananmsaropa
IIorT PRERS T BBICBETUTCS OKHO, ITIOKa3aHHOE Ha PUC.
AMeRTPOHMEN I11-2

Owribers #-T.

Puc. IT1-1. Cnyxeb6H0€ MEH}IO.
3.4. C nomompl KJIaBUII NEPEMELICHUS KypCcOopa BBEAUTE PACUETHOE 3HAYEHUE

koadpunmenta « Kuakocts-ra3y. [locne BBoga B sHEProHE3aBUCUMYIO MTAMATh

3HayeHus ko3 duimenrta

«KunakocTe-ras» anaauszaTop EEe= IAFITe UL E! s
ABTOMATUYECKH OYyJIeT BHOCUTh HHEINOCTR-I'aS
KOPPEKITHIO TPU TTPOBEICHUH

N &
W3MEPEHUH B KUAKOCTAX. [Ipn 2 ] 5 Y

M3MEPEHMSIX B ra3axX KOPPEKIIHs
BHOCHUTBCS HE OyJeT

Puc. I11-2. Oxuo BBoaa om0k « KUIKOCTh-ras3y.

IIpouenypa BHeceHMs] KOPPEKIMH HA 3aBMCHUMOCTh CUTHAJIA CEHCOPA OT
CKOPOCTH MOTOKA AHAJTHU3UPYEMOM KMIKOCTH.

Cucremaruueckass ommoka <«OKUAKOCTh — Ta3» TakkKe TNPOSBIACTCS B
3aBUCMMOCTH CHTHaJla CEHCOpa OT CKOpPOCTH IIOTOKa. B Tex caydasx, korma
U3MEPEHHUSI MPOBOAAT MPHU IIOCTOSHHOM CKOPOCTH TIOTOKA, 3Ty IIOIPEIIHOCTH
U3MEpPEHUS MOKHO UCKITIOUUTh. J[J1s1 3TOro cHavyaia HeoOX0AUMO BBITIONHUTH TL.II. 1,
2 meromamku I11 PD. 3arem HeoOXomuMo coOpaTh YCTaHOBKY, 00OECIICUMBAIOIIYIO
TpeOyeMyI0 CKOPOCTh MPOTOKA AUCTHILTUPOBAHHOM BObI, HackimeHHoi [1I'C, yepes
u3meputenbHyo kamepy AC. Takas ycTaHOBKa, HapUMeEpP, MOXKET OBITH COOpaHa ¢
VICIIOJIb30BAHUEM NEPUCTAIBTUYECKOTO HACOCa C PEryJupyeEMBIM  PACXOJIOM.
YcranoBute pacxol AUCTHWIUIMPOBAHHOW BOJBI 4e€pe3 M3MEPUTEIBHYH Kamepy
OJIM3KUN K peaIbHOMY PacxXojly aHAIM3UPYEMOH KUAKOCTH Tpu ee aHanusze. [locie
JOCTUKEHUS YCTOMYMBBIX MOKA3aHUN MPOU3BEAUTE UX OTCYET. 3aTE€M BBIIOJIHUTE II.
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3 meroauku, onucanHoil B II1 P3O. Ilocne BBoAa B AHEProHE3aBUCUMYIO NaMSTh
3HayeHus1 kodddunmenta <« KuUIKOCTh-ra3», aHalIu3aToOp aBTOMATUYECKH OyaeT
BHOCUTH KOPPEKIMIO NP MPOBEACHUN U3MEPEHUN B KUIKOCTAX. [Ipu n3mepeHusx B
ra3zax KOppeKIus BHOCUThCS He Oy/IeT.
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1. HABHAYEHUE U OBJACTDb IPUMEHEHMWSI.

Anammuzatopsl  Bojopoaa ABII-02 (B  janpHedmieM - aHAJIM3aTOPHI)
IpeIHa3HAYeHbl JJIs MPOU3BOJCTBEHHOIO aHaiu3a (“HENpepbIBHOIO aHajiu3a’”,
“aHanu3a Ha JIMHUM WKW “‘TEeXHOJOTHMYEeCKOro aHanuza’) koHueHtpauuu (cH),
napuuaibHoro nasieHus Bopopona (pH,), u temmeparypsl (T) B KUIKUX H
ra3oo0pa3HbIX cpeaax.

AHanmuzatopsl, Omaromaps  CBOE€A  YHUBEPCAJIbHOCTH M LIUPOKOMY
ACCOPTUMEHTY HCIOJIb3YEMbIX aMIepoMeTpudyeckux ceHcopoB (AC), Moryr
OPUMEHATBCA Ul PELIEHUs Pa3HOOOpa3HbIX 3aad aHAaJUTHYECKOTO KOHTPOJI
BOJOPO/Ia MPAKTUYECKH BO BCEX OTPACIISIX HAPOJHOIO XO3SICTBA: TEIIOIHEPIE€TUKE,
MUIIEBON, XUMUYECKOW U HEPTSIHONW IPOMBIIUICHHOCTH U T.JI.

AHanu3atopsl TNpeAHAa3HAYeHbl JUIsl SKCIUIyaTalud B NPOMBIIUIEHHBIX U
71a00paTOPHBIX YCIOBHUSX MPHU TEMIIEPATYPE OKpYyKarolieil cpeapl oT MuHyc 20 110
wiroc 60 °C u temmeparype aHamusupyemoii cpeabl ot 0 10 50 °C, oTHOCHTEIBHOM
BiiakHoctd Bozayxa 100 % mpu temmeparype 25 °C u aTMOC(HEPHOM JIABIEHHH OT
84.0 no 106.7 xI1a (ot 630 g0 800 mm. pT. CT.).

AHaIMA3aTOPBI OTHOCATCA K:

BuAaM kimMmatndeckoro ucnojHenusd Y3 u T1 mo I'OCT P50444-92;

rpymnmne 2 B 4aCTH BOCIPUHUMAEMbIX MexaHndeckux Harpy3ok no ['OCT P50444-92;
0 DBJEKTPOOE30MaCHOCTH aHaJIu3aToOphl yAoBIeTBOpsoT TpeboBanusim ['OCT
P50267.092 u BeInonHEHHI 110 Ki1accy 3amuThl 11, Tuna B. AHanmn3aTopsl BEINOJIHEHBI
B F€PMETUYHOM BOJOHENTPOHUIIAEMOM KOPITyCE CTEIIEHU 3aiunThl [P-65.

Anammsatopsl ABII-02 BEINONHSAIOTCS B HECKOJIBKAX BAPUAHTAX MCIOJHEHUS,
KOKJI0€ M3  KOTOPbIX  OTJIMYAETCAd  aMIIEpOMETPHUYECKHMM  CEHCOPOM  H
OPUHAJIECKHOCTSIMH, BXOIAIIMMU B KOMIUIEKT €ro mocTaBkH. KoHCTpykuuu
aMIIEPOMETPUUECKUX CEHCOPOB pa3pabOTaHbl C yUETOM CIIEHU(PUKN U3MEPEHHI B TOU
WM WHOW 00JIacTh HapomHOTO Xo3sicTBa. [loaTomMy mpm BeIOOpE BapuaHTa
UCTIOJTHEHHSI aHalM3aTopa JKEJNaTeIbHO HWCXOJUTh M3 Ha3HA4YeHUs W o01acTu
npuMeHeHus: aHanuzaropa. O0iacTu MPUMEHEHUsT aHAIM3aTOPOB U 00O3HAYEHUS MX
BApUAHTOB MX MCIHOJHEHUS IpPU 3aKa3e U B JAOKYMEHTALMU JPYroro H3AesHs
npuBEAEHBI B Tabuie 1 .

Tabnuna 1.
Oo0o3Hauenue Oo6o3nauenue AC u Ha3nauenue u o0s1acTu
HUCIOJIHEHU S aKkceccyapoB NPUMEHEHMS] aHAIn3aTopa
aHaJmM3aTopa ABII-01
ABII-02 JI ACpH,-01 [lpennazHaueH A W3MEpEeHHH
TY 4215-001-66109885- | TY  4215-001-66109885- | KOHLCHTpAIUHU, IIApPLHAIIBHOTO
2010 2010 TaBJICHUS BOJIOpOJIa U
TEMIIEPATYPhl B JKHAKOCTSAX H
rasax. [Ipumensercs B
Msmepurennuas kamepa 1a60paTOPHBIX YCIOBUSAX
HNKMA

Pa3IMYHbBIX MIPOMBIILJIEHHBIX
PEINPUITAN u Hay4HO-
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HCCICAO0BATCIILCKUX

YUPEKICHUM.
ABII-02 T ACsz-OZ IIpennasHadyeH ISl WU3MEPEHUMN
TY 4215-001-66109885- | TY  4215-001-66109885- | KOHLICHTpAaLKMKM  BOAOpOJa B
2010 2010 ra3000pa3HbIX cpenax.
[IpuMensieTcss mJig onpeneseHus
e | i wouopon
MoGymurens pacxona ANEKTPOJIM3HBIX, B CHCTEMAax
OXJIQXKIEHUA TEHEepaToOpoB, B

EMKOCTSX C XKUIKUMH SACPHBIMU
OTXOJaMH, a  TakxKe I
MOHHUTOpPHHIA COCTaBa BO3yXa
MIPOMBIIIUICHHON 30HBI C IEJIBIO
obecreueHus
MI0’KapOB3PHIBOOE30IMACHBIX
YCJIOBHH IPOU3BO/ICTBA.

ABII-02 T ACpH,-03 V3mepeHust BoAopoja B BOJAE B
TY 4215-001-66109885- WU TOM YMCJIE B MUKPOIrpaMMOBOM
2010 ACpH,-04 JUana3oHe KoHIeHTpamuid. [l
TY  4215-001-66109885- | KOHTPOIA Tpomeccos
2010 BOJIOXMMIIOATOTOBKH B
temnosnepretuke: TOL[, ['POC,
Usmeputenbnas kamepa | ADC, TemIoceTH, KOTEIbHbIC.
HKILK [TpuMEHSIOTCSI B XHUMHYECKOH,
¢ 00paTHBIM HeTsIHOM u MUIIEBOU
K/JIallaHoM MPOMBILUIEHHOCTU ©  BOEHHO-

MIPOMBIIIIJIEHHOM KOMILICKCE.
ABII-02 I1 ACsz-OS IIpennasHadueH ISl WU3MEPEHUMN
TY 4215-001-66109885- | TY  4215-001-66109885- | KOHLICHTPALlMX BOJAOPOJA B ra3ax

2010 2010

JaTynK norpyKHoro
THIIA, BHINOJHEH B
repMeTHYHOM KOpILyce
U3 HepKaBeulen
CTAJIU

U JKHJIKOCTSIX HEMOCPEACTBCHHO
B TOYKax oTOopa mpod. Moxer
YCTaHABIUBAThCS B  E€MKOCTH
3allOJIHEHHBIC  aHAIM3HPYEMOKN
Cpeloii, HampuMep MHUCTEPHBI C
HEePTENPOAYKTaMU, METAaHTEHKH,
KOJIOAIIBI, IAXTHI U T..

[Tpumensiercss ISl ompeaeeHus

“yTeuek” BOJIOpOAa B
AIEKTPOJIM3HBIX, B  CHCTEMax
OXJIQXJEHUS T'eHEepaToOpoB, B

CMKOCTAX C JKUIAKHMHU AJCPHBIMU
OTXOJaMu, a TAKIKC JJIA
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MOHHUTOpPHHTA COCTaBa BO3yXa
IIPOMBIIICHHON 30HBI C IIEJIBIO
obecrieueHus
I05KapOB3PHIBOOE30IMACHBIX
yCJIOBUH MTPOM3BOICTBA.

ABII-02 A
TY 4215-001-66109885-
2010

ACpH,-06

TY  4215-001-66109885-

2010
Crepunusyemsie
CEHCOpBI IIpHU
temmeparype 143 °C u
NABJICHUU 3 aTH.
BrimonHen B kopiyce
W3 HEP)KABEIOLIEH CTaIU
Tunopaszmep
YTOYHSIETCS MIPU 3aKa3e.

[IpennasHaueH isi WU3MEPEHHUMN
KOHIIEHTpAIlMM  BOAOpOJiIa B
KHUJKUX U Ta3000pa3HbIX cpenax
IIpU BBICOKUX JIaBJICHUSX, B TOM

yucie B l-om  KOHTYype
OXJIQXKICHHUS SJIEPHBIX
peaktopoB. CeHCOpbl ~ MOTYT

yCTaHABJIMBATHCS B (DepMEHTEPHI
U OMOpEaKTOPhl OTEYECTBEHHOTO
U HUMIOPTHOTO IMPOU3BOJICTB.
Ananmuzatopsl ABIT-01A Ttaxxke

MOTYT IPUMEHSATHCS B

XUMHUYECKOM u
HedTenepepadaThi-BaroIICH
IIPOMBIIIJIEHHOCTH, KorJa
HEOOXOUMO MPOBOJAUTH
U3MEPECHUS KOHIICHTpAIUU
BOJZIOpOJIa npu BBICOKHX
JaBJICHUSX.

ABII-02 C ACcH,-01 N3mepenus KOHILICHTpaLUU

TY 4215-001-66109885- | TY  4215-001-66109885- | BOOpOAA B JKMIKOCTAX C

2010 2010 HEU3BECTHLIMHU

Beinosnsex B Kod(pumeHTamu

TEPMETUYHOM KOPITyCE
CO BCTPOCHHOM
MAarHMTHOM MeEIIaJIKOM
U YCTPOHCTBOM
MEXaHHYECKON OYMCTKH
AJIEKTPOJIOB.

PacTBOPUMOCTH BOJOPOIA.
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2. TEXHUYECKHUE XAPAKTEPUCTUKH

OcHoBHbIE TeXHUYECKHE XapakTepucTuku aHanuzaropa ABII-02 npuBeneHs! B
Tabnmiie 2.

Tabnma 2.
TEXHUYECKHNE XAPAKTEPUCTHUKHU SHAUYEHUE
TEXHUYECKHNX
XAPAKTEPUCTUK

Jlnarna3zoHbl MOKA3aHUM:
- KOHIIEHTpalu BOAOPOJIa, MKF/I[M3 0-2000
- KOHIIEHTpalX BOAOPO/Ia, MF/,Z[M3 0-2.00
- MPOLICHTHOT'O COJIepKaHMs BOAOpOa B ra3ax, 00. % 0-100.00
- IApUUAIBHOTO JAaBJIEHUS BOAOPOIA, MM.PT.CT 0—2000.0

klla 0—200.00
- TEMIIEPATYPHI aHATM3HPYEMOI skuaKocTH, °C 0-50

[Ipenensl momyckaeMoro 3HaY€HUsT OCHOBHOM aOCOJIFOTHOM
MOTPEITHOCTH aHAIU3aToOpa MPU U3MEPECHUU:
- KOHIICHTpAILUM BOJOPO/Ia B KHUJIKOCTSX,
B nuanaszonax: 0 - 200 Mxr/am’
200 - 2000 MKr/am’
2.00 —20.00 mr/n
- IPOLIEHTHOT'O COAEPKaHUs BOJOPO/Ia B razax
B nquama3onax: 0 - 20 00. %
20 - 100 006. %
- IapIUAJIbHOTO JIaBJICHUS BOAOPO/Ia
B quanasoHax: 0 - 20 xIla
20 - 200 kIIa
0 — 200 MM.pT.cCT.

+(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 mMm.pT.CT. +(0.05*A-3)
- Temmeparyps, 'C +0.3
IIpenensl qomyckaeMon CUCTEMATUYECKOW MMOTPEITHOCTH
«)KI/IILKOCTL-ras»l, %, He Ooiee 3
Bpewms ycranoBnenus 90 % nokazanuii npu
“ckauk000pa3HOM’ U3MEHEHUHU KOHIICHTpAIMK BOJIOPOIa
npu 25 °C, cek, He Goee 30

ABTOMaTHYeCKas cucteMa cuH(pa3zHOU TemMIepaTypHOM
KOMIIEHCAIUH

Ha cBoiicTBa
MeMOpaHbl U Ha
ko3 puLreHT
pPacTBOPUMOCTH
BOJOPOJA

Buapl kanubpoBoK:
ITo HyneBoi Touke
KannbpoBka

ITo BO3MyXY
ITo nmoBepouHoOI
ra3oBOM CMECHU

Koppekius 6apoMeTpuuecKkoro JaBjieHuUsl

€CTb
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KOppeKHI/IH Ha COJICHOCTb

CCTh

TpeBokHast cUTHANM3AIMS IO BEPXHEMY U HIDKHEMY
PEryJIMpyeMbIM MpejieaM CoJep KaHus BOJIOPOa

3ByKOBasi, CBETOBas,
CyXH€ KOHTAKTBI

Bpewms ycTanoBienus pabodero pexuma

II0CJI€ BKJIFOUYEHHMSI, MUH, HE OoJiee 20
ToKOBBIN BEIXOO, MA 0/4—-20,umu 0 -5
B03MOXHOCTh HACTPOWKH IIKAJIBI CAMOIIHCIIA Ha €CTh
TpeOyeMblii 1rana3zoH U3MEPEHUs U 3aJJaHus
koaunuenta macmradupoanus (Km) npu aBapuiinom Km=2; 5; 10; 20
3alllKaJIMBAHUM CAMOIIHCIIA
B03MOXXHOCTH TPOTOKOJIMPOBAHUS PE3YIHTATOB €CTh
M3MEpPEHUN C UX COXPAaHEHHUEM B MaMITH aHAJIM3aTopa U
OTOOpa’KEHUEM Ha JUCIUIEE B TAOJIMYHOM U TpadruueckoM
BUJIAX.
OneKTPOHHBINA OJIOKHOT €CTh
BpIX0/1bl Ha KOMIIBIOTEP RS-232 u RS-485
[Torpebisiemas MmontHoCTh, B*A, He Ooee, 0e3 0ICBETKH 0,07

C IIOJICBETKOM 0,7
Hanpsixenune nuranus 220 B, 50 I'g
Jlucnnen ¢ noaCcBeTKoOn I'padnueckuit
KnaBuarypa Knonoynas
["aGapuTHBIE pa3Mepbl, MM, He OoJiee:
- U3BMEPUTEIBHOTO YCTPONCTBA 220x116x100
- rpaUUECKOTO JUCIIIes 80x50
- UBMEPUTEIBHON KaMephbl 100x90x30
- aMIIEPOMETPUYECKOTO CEHCOpa 16x80
- JUTMHA Kabelist, M He MeHee 2
Macca aHaimsaropa, Kr, He 0osee 1,2

[Mpumevanue: A - moka3aHus aHATM3AaTOPa B BRIOPAHHOW €IMHUIIEC U3MEPEHUS.

3. COCTAB U3JEJIMA N KOMIIVIEKT IIOCTABKH

B xommiekT noctaBku BXO/AT U3ACTINA IICPCUUCIICHHBIC B TalI1. 3

Tabmuma 3.
HanmenoBanue Oo6o3Hauenne qokymenta | KoauuectBo
1. Ycerpoiicteo  usmepurensHoe | HIKHOK 941429.002-03 1
ABII-02
2. CeHcop aMEPOMETPUUYECKUN HKTIOK 941429.000- 1
02I1C
3. Kamepa n3mepurenbHas HOKHOK 4.146.001-04 1
NHCTpYyMEHTBI U IPUHAJJTICAKHOCTH
4. DIIAKOH C DIEKTPOIUTOM | HXXIOK 6.870.062-01 | 1
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5. Pazpem RS-kanana ‘ ‘ 1*
3amnacHble YacTH
6. Kopnyc ACpH, B c6ope HKIOK 8.634.142
7. Konb1l0 pe3nHOBOE HXXTIOK 8.623.160-01 1
DKCIUTyaTalmoHHas TOKYMEHTAIUs
8. KoMIuIeKT 3KcrutyaTaliiOHHOM HXXTIOK 4215-001- 1
JIOKYMEHTAIUU 66109885-2010PD

*) onpenensieTcsi BApUAHTOM MOCTaBKH

4. TIOBEPKA AHAJIN3ATOPA.

4.1. TloBepka aHaANM3aTOPOB MNOJKHA MPOU3BOJUTHCS HE PEXE OJIHOro paza B 12
MECSIIEB, a TAKXKE MOCIIE PEMOHTA U JJIUTEJIBHOTO XPaHECHMUS.
4.2. YcnoBus NOBEPKHU U MOJATOTOBKA K HEM.
4.2.1. ITpu npoBeACHNH TTOBEPKH JOJKHBI COOJIIOAATHCS CIASAYIONTNE YCIOBUS:
- TemIeparypa okpyxaromieii cpeast 293 + 5 °K, (20 +5) °C;
- OTHOCHTEJIbHAS BIAXHOCTH 65 + 15 % npu TemmepaType Bozayxa 293 + 5 °K, (20

+5)°C;
- armocdepnoe gaieHue ( 99,9 + 6,6) klla, (750 + 50) Mm.pT.CT.;
- Hanpspkenue cetu 220 +22 B, 50 + 0,5 T'.
4.2.2. Tlepen mpoBeneHHEM TOBEPKM aHAIM3aTOpa HEOOXOJUMO BBIIOJTHUTH
MOJTOTOBHUTENbHBIE PaboOThl. JlJis 3TOro pa3MecTuTe IMOBEpsSeMOe U3JAeNue Hu
HEeoOXouMoe 00opyaoBaHHME Ha paboyeM cTosie, oOecreduB ymao0CTBO PabOTHI M
MCKIIFOYMB MTONAJJaHUE HA HETO MPSIMBIX COJIHEUHBIX JIy4eil.

3areM MOATOTOBBTE aHANM3ATOP K pabore coriacHo pazaeny “TloaroroBka k

paboTe” HACTOSIIETO PYKOBOJCTBA MO IKCILTyaTaIl|H.
4.3. [IpoBenieHrE MOBEPKHU.
4.3.1. TloBepka aHanmu3aTopa 3aKJIOYaeTCsl BO BHEIIHEM OCMOTpPE aHaIU3aTopa,
ONpENEICHNH  CHCTEMAaTUYECKOW morpemHoctd <«OKuakocTh-rasy», Mpeieson
JOITyCKaeMOMU a0COMIOTHOM IIOrPELIHOCTH VU3MEPEHUH, KOHLIEHTpAaLUU
(mapuuanbHOTO JIaBJIEHUS]) BOJOPOJA, TEMIEpaTypbl MU BPEMEHH YCTAaHOBJICHUS
IIOKA3aHUHU.
4.3.2. IIpu mpoBeieHNH BHEIITHETO OCMOTPA JIOJKHO OBITH TPOBEPEHO:
- OTCYTCTBHE MEXaHMYECKUX IOBPEKJICHHM, BIUSIOUIMX HA TOYHOCTh MOKA3aHUM

aHaIu3aTopa;
- UYHCTOTA Pa3bEMOB U THE3/I;
- COCTOSIHHE COE€IMHUTEIbHBIX MPOBOJIOB;
- COCTOSIHME JIAKOKPACOYHBIX MOKPBITUNA U YETKOCTh MAPKUPOBKHU.

AHanmuzatopsl, wuMmeromuye JedeKThl, KOTOpble 3aTPyIHSIOT paboTry ¢
aHAIM3aTOPOM, OPaKyIOT U HAIIPABJISIOT B PEMOHT.
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4.3.3. OnpeneneHue CUCTEMATUYECKON MOTPEHIHOCTU «KUAKOCTh-Ta3» MPOBOAST
nocljie KaJIMOPOBKM aHajIM3aTopa Mo JABYM TOYKAM COIVIACHO M. 9 pyKOBOACTBa IO
IKCILTyaTalyH.
ACpH,; paboraer B pexxuMe U3MEPEHHs apIHAIbHOTO JIaBJIeHUs Bojopoa [1-
3], u ero curHan sSBISETCS JUHEHHON QyHKIMEH ero MapluualibHOTO JaBICHUS. DTUM,
B YAaCTHOCTH, OOBSACHATCA, 4TO TNoKazaHus AC NpaKkTUYECKH COBMAIAIOT TPU
u3Mmepenusax pH, B ra3zoBoil ¢aze M KHAKOCTH, HaXOMASIIEWCS C HEM B COCTOSHHUHU
JTUHAMUYECKOTO paBHOBECHs. B TO ke BpeMs, u3-3a HEHJIEaJbHOCTH IapaMeTpoOB
ACpH, um xapaktepHa cUCTEMaTU4YECKasi MOTPEIIHOCTh U3MEPEHUI, N3BECTHASI KaK
kodppunment «Kuakoctb-razy (cm. m. 5.3.3. PD). Benuuuna 310l mOrpeniHocTH
NOCTOSIHHA g Kaxjaoro ucnonHenuss ACpH, u HOpMHpyeTcs B TEXHHUYECKHUX
xapaktepuctukax (cM. 1. 2). IIpu uzmepenusix pH, u cH, B )kuakocTsX aHaauzarop
aBTOMATHUYECKH KOPPEKTUPYET JITYy MOrpemHocTs. biaromaps sToMy pa3Huia
NoKa3aHuil aHanmuzaTopa mpu wusMmepenusx pH, m cH, B kuakoctu u rase
HAXOJSIUMCSL C HEH B COCTOSHUM JIMHAMHYECKOTO PABHOBECHS, OKa3bIBACTCS
CKOMIIEHCUPOBaHHOW. BBeneHHe aBTOMAaTHYECKONM KOPPEKLUHUU CUCTEMaTHYECKOM
MOTPEIIHOCTU «KUAKOCTH-Ta3» IO3BOJIET MCIBITAHUS MO0 ONPENEICHUIO MPEEIIOB
JOIyCKaeMoil abCOIOTHON MOTPENIHOCTH M3MEPEHUsl MaplUUaIbHOTO [ABIEHUS U
KOHIIEHTpAIlMd PACTBOPEHHOIO0 B BOJAE BOAOPOJA MPOBOAUTH MO  METOJUKAM
onucaHHbM B 1.11. 4.3.4.1 - 4.3.4.2, ucnonw3ys npu 3toM III'C. Ilepen npoBeneHuem
TUX MCHOBITAHUNA OMPEeAeNsIOT KOIDOUIIMEHT <«OKUIKOCTh-Ta3» M BBOIAT €ro
3HAQU€HHE B AaHAIM3aTOp /Ui TOCIEAYIOIIe aBTOMAaTUYECKOHM KOPPEKIHUH
pesyabraroB uzmepenunii (111 PO).
4.3.3.1. Tlepen ompeneneHUEM CHUCTEMATHYECKOW MOTPEITHOCTU <(GKUIKOCTh-Ta3y
HE0O0X0IMMO OOHYJIUTH KOA(DPHUIIMEHT, KOPPEKTUPYIOIINI JaHHYI0 OmHOKy (cMm. I11
PD). Onpenenenne cucteMaTHUeCKOW MOTPEITHOCTH «OKUIKOCTh-Ta3» MPOBOAAT Ha
ycraHoBke YK-01, Bxosieit B KOMIUIEKT MOCTABKM aHAJIM3aTOpa. Y CTAHOBKY LIS
npurotosyieaus [1I'C cobuparoT B cooTBeTcTBUU cO cxemoil puc. 9.4 PD. Cocyn 3
3aMoJHAI0T Ha ¥ 00beMa NUCTUIUTMPOBAHHOM BOJION M MOMENIAIOT B HETO aKTUBATOP
OT MarHUTHOM MEIIAJKU. 3aTEM B HETO YCTaHABIMBAIOT aMIIEPOMETPUUECKUN CEHCOP
5, TrepMeTUYHO (UKCHPYS €ro C MOMOUIbI0 Trailku 4 W pe3ruHOoBOro Kojbla. B
ruapo3atBop 10 ¢ MOMOUIBI0 HIMpHUIIA 3aJTMBAIOT 3 MJI AUCTWUIMPOBAHHOW BOJBI U
3aKpy4YMBalOT BEHTWIb 2. PeakTop 7 3aMOJIHAIOT aKKYyMYJISITOPHOM CEPHOUM KUCIOTOM.
W3MmenbueHHy0 U MpeBAPUTENHHO B3BEIICHHYIO HABECKY METaJUIMYECKOro I[MHKA
maccorr 70 + 10 mr OpocaroT B peakTop 7 U OBICTPO COSAMHSIOT €ro C BXOIHOM
TpyOkoii 6 emkoctu 3. Ilocie 3aBepiieHusi peakiuu (MpeKpanieHue mpoiecca
oOpazoBanusi my3bippkoB H, B peaktope 7) BXOAHYIO TpPYOKy 6 MEpeKpbIBAIOT C
MOMOIIBIO 3aKMMa, U OT HEe OTCOCAMHSIIOT peakTop 7. 3aTemM cocyid 3 3HEPruyHO
BCTpsixuBatoT B TeyeHue 10 — 15 MuHYT, Hachlmas AUCTHUILIUPOBAHHYIO BOIY
Bogoponoconaepxaiieit I1I'C, nmomydyeHHON B pe3yjibTaTe CMEUIMBAHUSA BO3AyXa B
o0beMe cocyla ¥ BOJIOPOJA, MOJYYEHHOTO IMPU PACTBOPEHHHM HABECKH LIMHKA B
pa30aBIEHHON CEepHOM KHCIIOTEe. 3aTeM COCyJl KJIaayT OOKOBOM IMOBEPXHOCTHIO Ha
MarHUTHYI0 MeEIIAJKy, MPU 3TOM 4YyBCTBUTEIbHas mnoBepxHocTh ACpH, nomxna
HAaXOJIUThCA B BOJE. BKIIOYAIOT MAarHUTHYIO MeEIIAJKy H TMOCIE JOCTHXKEHUS
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CTAaOWJIBHBIX TIOKAa3aHUM MPOU3BOJAT HMX OTCYET. 3aTeéM €MKOCThb 3 CTaBsT Ha
MAarHUTHYI0 MENIAJIKy B BEPTUKAJIBHOM IOJOXKEHWH, TaK 4TOObl UyBCTBHUTENbHAS
noBepxHocTh ACpH, Haxoaunacek B ra3oBoil ¢aze U Ha HeW He ObUIO Karellb BOJbI.
[Tocne nmoctukeHusi CTaOMIBHBIX MOKA3aHUM MPOU3BOIAT MX OTCUET W BBIUUCISIOT
3HaueHue kodpduimenta « Kuakocts — ra3» mno ¢popmysie

K= (A, — A,,)/A,*100, (5)

rae: Ay u Ay - TIOKa3aHUs aHajau3aTopa IMpU M3MEpPEHUsX B Tra3oBoil (aze u B
AKUIAKOCTH (BOJIE) COOTBETCTBEHHO, HAXOISIICICS C HE B COCTOSTHUU PABHOBECHSI.
Pe3ynbTaThl MCHBITAHUI CUYUTAIOT YAOBJIETBOPUTEIIBHBIMU, €CIIH BBIYMCICHHOE
3HAUYEHUE CHCTEMATHYECKOW TMOrPEIIHOCTH  COOTBETCTBYET TEXHUYECKUM
XapaKTEepUCTUKaM Ha MOBEpseMblid aHaan3aTop (1. 2. HACTOSIIEro NaclopTa).

Ipuvmeuyanue. /I Toro yToOBl aHANM3aTOP BHOCHJ KOPPEKLHUIO HAa OMIMOKY <GKUAKOCTh-Ta3y,
CBOWCTBEHHYIO BarieMy ceHcopy, HEOOXOIUMO BBITOJHUTH AeiicTBus 11 PO.

4.3.4. OnpenaeneHue NpeaesioB JOMyCKaeMOl a0COMIOTHON MOTPEITHOCTH U3MEPEHUS
KOHIIEHTpaIu (TapiralbHOTO JIABJIEHUs) BOJOPOAA MPOBOIST MOCHE KaTHMOPOBKU
aHaju3aTopa Mo ABYM TOYKaM COIJIACHO I1. 9 pyKOBOJCTBA 110 IKCILTyaTallUH.
UcnbiTanuss MOryT TPOBOJMUTHCS KaK MO  aTTECTOBAHHBIM  IOBEPOYHBIM
BogoponoconepxkamuM razoBeiM cMecaMm (I[II'C) mocraBnsempiM B OamioHax
(n.4.3.4.1), Tak ¥ 10 ra3oBbBIM cMecsIM MoydaeMbiM B ycTaHOBke YK-01 (1m.4.3.4.2),
KOTOpasi BXOJUT B KOMIUIEKT mocTtaBku aHanuzartopa. (I[Ipum mokymnke ananmzaropa
HeoOxoaumocTh npuodpeteHust YK-01 cormacoBeiBaeTcsi ¢ 3aKa34uKOM. )

4.3.4.1. MeToiMka UCTIBITAHUN TIO OINPEACIICHUIO MPEETIOB OCHOBHON a0CONIOTHOM
MOTPEIIHOCTA W3MEPEHUsI KOHILIEHTpAalUu (MaplLHUalbHOTO JAaBJIEHUS) BOJOPOJA C
ucnonb3oBanuem [1I'C B 6amonax.

J1yist mpoBeIeHUST UCTIBITAHUI COOMPAIOT YCTAaHOBKY MOKa3aHHYIO Ha puc. 4.1.
AMnepoMeTpuuecKuid ceHcop 4 yCTaHaBIMBAIOT B U3MEPUTENBHYIO KaMmepy,
BBIXOJIHYIO TPYOKYy KOTOPOH IOJICOSIUMHSIOT K BBIXOAY YBIAXHHUTENs 5. BxomHoii
mryuep UK coenuusror ¢ ruapo3aTBopom 7.
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Puc. 4.1. Cxema yCTaHOBKHM IS OIpEACNICHUS MPEACIOB OCHOBHOW aOCONIOTHOM
MOTPEIIHOCTH U3MEPEHUN KOHIIEHTPAMK BOJIOPO/Ia.
1 — 3 noBepouHble Ta30Bble cMmecu, 4 — ammepoMerpuueckuit cencop ¢ UK, 5 —
YBJIQKHHUTEIb, 6 BXOAHAS TPpyOKa, 7 — TUIPO3aTBOP.

[ToBepKy MPOBOJAT CIAETYIOUIAM 00Pa30OM:

[ToouepeaHO MOACOECTUHSIOT BXOHYIO TPYOKY (6) yBIaxHUTENS 5 K OalsIoHaM
(1, 2, 3) ¢ aTTecTOBaHHBIMU MOBEPOYHBIMH T'a30BBIMU CMECSIMU BOJIOPOJIA C
a30TOM:

"T'a3z Nel" - 0% Bogopoaa (1ommycKaeTcsi HCIOIb30BaTh aTMOC(HEPHBIN BO3AYX),
"T'az Ne2" - 15 + 5 % Bogopojia B azore,

"T'az Ne3" - 90 +5 % Bogopoaa B a3oTe (JOMyCKaeTCs UCTOb30BaTh BOJIOPO/I
NOJIy4YaeMblid B pE3yJbTaTE€ pPACTBOPEHUS METAUIMYECKOTO IIMHKA B
pa30aBICHHOMN CEPHOM KUCIIOTE).

C nmoMotipo peyKTopa Ha 0JHOM U3 0auioHoB (1-3) ycTaHaBIMBAIOT pacxol
I[II'C paBubii 2 —10 my3slppKOB B CeKyHAy (HaOMIOAEHHE BEOYT IO
ruapo3arBopy). [II'C nponyckatot B TeueHre 15 MUHYT, BBITECHSS MIPU ITOM
OCTaTKH BO3yXxa u3 Maructpanu u Haceimas [1I'C napamu BoJibI.

[locie  pgocTMkeHMsT ~ YCTOMYMBBIX  MOKA3aHUM  OPOU3BOAST  OTCUET
KOHIIGHTpaluu  (MapuuajibHOTO  JaBJIEHHs])) BOJOpOJa B  BBIOpaHHOMU
omeparopoM enuHmie wu3Mepenus (00. %, klla, mMm.pT.cT., MI/7), ®©
TEMIIEPATYPHI.

Hns kaxaoi [1T'C mpousBoasT 3 + 5 u3MepeHui.

PaccunThiBalOT KOHIEHTpALMIO W/WIM TaplHalibHOE JIaBJIEHWE BOJOPOJa B
[II"C, HachllEeHHBIX MTapaMu BOJBI IO PopMyiaMm:
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Xj = (B - pH,0)/B*Yj (1)
(pH>) j= (B - pH,0)*Yj 2)
q = (CHZ)muéﬂ *XI/I 00 (3)

rae: B — GapoMeTpruyecKoe JIaBJICHHE;
Yj - npouenTtHoe conepxanne Bonopona B I1I'C;
Xj, (pH3)j v Cj — pacueTHbIe 3HAYEHUS MPOIEHTHOrO cojiepxkanus (00. %),
MapyagibHOr0 JaBJCHUS Bojopoaa (MM. pT. cT. wiu klla) U KOHUEHTpanuu
PacTBOPEHHOI0 BOIOpOAa (MKI/J, MI/JT), cooTBeTCTBYIOIIHME j-0oif [11'C;
J —uowmep I1II'C
pH,0 = (1,014*10°*exp(-5233/(t+273))-0,2401)*(B/760,0)  naBieHue
HACBIIIEHHBIX BOJSIHBIX MMAPOB MPU TEMIIEPATYPE UBMEPECHUS;
(CHy) a5, - TAOIUUYHBIE 3HAYECHUS KOHIICHTPAIIMU PACTBOPEHHOTO B BOJIE
BOJIOPOJIa, TP TeMIiepaType usMepenus (¢ ) (nanubie 6epyTcs U3 TabIUIIbI B
I12).
t — TemriepaTypa usMepenus, 'C

Beraucnsror 3HaYeHUS OCHOBHOM aOCOJIOTHOM TOTPEIIHOCTH IS Ka)KJ0To
usMmepeHus (4j i) no popmyie

Aji(06. %) = | Aji(06. %) - Xj | (4)
4ji(pH,) = | Aj i(pH,) - (pH2)j | (3)
4 i(Cny) = | Aj i(Cny) - G | (6)

rae: Aji — mnoka3zaHus aHalIu3aTopa B BBIOPAHHON ONEpPaTOpOM E€IUHULE

m3mepenus 11 j-ro [1I'C u i-ro usmepenus;

I — IOPAIKOBBIN HOMEDP u3Mepenus, i =3 + 5 B j —ou [1I'C;
Jns xaxpoi [II'C BBIYMCHSIOT 3HAYEHUS OCHOBHOM aOCOJIIOTHON MOTPElIHOCTH
usMepennii (Aj) xak cpemnee apupmeTHyecKoe aOCOMIOTHBIX MOIPELIHOCTEH MO
COBOKYITHOCTHU U3MEPEHUMN

K] (06. %) =ZA]Z(05%)/I/1 (7)
Aj @H2)=2Aji(PHz)/n @)
Aj (Cuy) = 2 Ni(cH,) I m )

rae: n — KkoiuudectBo uamepenui misa J-ou III'C, n =3 + 5;

Pe3ynpTarhl MOBEPKM aHAIM3ATOpPA CUUTAIOT YAOBJIECTBOPUTEIBHBIMH, €CIU
OCHOBHAasi a0OCOJIOTHAs TOTPEITHOCTh HU3MEPEHUH MPOIICHTHOTO COACpPKAHMS,
MapUHaIbHOIO JABJICHUS U KOHIICHTPALMU PACTBOPEHHOTO BOAOPOJA JJIsI KAXI0N U3
I[II'C Haxomutrcsi B COOTBETCTBUU C TEXHUYECKHMHM XapaKTEPUCTHUKAMHU Ha
MoBEPsIeMbI aHAIM3aTOP (I1. 2. HACTOSIIETO MACIopTa).

4.3.4.2. Meroauka WCHBITAHUM 110 OMNPEACIICHUIO TMPEACIOB OCHOBHOM
aOCOJIFOTHOM TMOTPEIIHOCTH HW3MEPEHHUsS] KOHIEHTpaIllMU (MaplHUalbHOTO JABJICHHS)
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Bojopoga 1o III'C, monmydaembix ¢ mnomombio yctaHoBku YK-01 (3amensier
Metoauky 1.4.3.4.1 npu orcyrcrBum I1I'C B Gamionax).
Onpenenenue MPOBOJAT IMOCHE KATHOPOBKM aHAIM3aTopa MO JBYM TOYKaM
COTJIACHO M. 9 pyKOBOJICTBA MO IKCILTyaTaIUH.

Ilpumeuanue. I[loBepka aHaMM3aTOpOB MO JAHHOW METOAMKE IIO3BOJISIET OTKAa3aThCs OT
npuoOperenus [1I'C B GannoHax.

Cobuparot ycranoBky YK-01 B COOTBETCTBHUM CO CXEMOU MPEICTABICHHON Ha
puc. 9.4 pykoOBOACTBA MO HKCIUIyaTallMd. AMIIEPOMETPUYECKUN CEHCop 5
ycTaHaBiauBaloT B cocyn 3 mius npurotoBienust [II'C u GukcupyroT ¢ momombo
raiiku 4.

WcnbiTanust 10  OMpeNeNeHuI0 MPeAesioB  JIOMycKaeMoil — aOCOIIOTHOM
MOTPENIHOCTA M3MEPEHUs KOHIEHTpauu (MapiuajbHOrO JaBJICHHUS) BOJOpOAa B
eauHUIax wusMepeHus 00. %, klla, MM.pT.CT., MI/lI, MKI/JI TPOBOAAT TIOCIHE
KaTMOpOBKM aHalW3aTopa IO JBYM TOYKaM COTJIaCHO M. 9 pyKOBOJCTBa TIO
OKCIUTyaTallMK. 3aTeM U3MeNbYaloT S5-7 TpaHyl METAUIMYECKOTO IMHKA W
B3BEILMBAIOT TPU - MATh HaBecOK Maccoi oT 50 10 300 Mr Ha aHATUTUYECKHUX BECAX C
NOTPEIIHOCThIO B3BemmMBaHusi MeHee | wmr. Cocyn 3 TIIATENbHO MIPOJYBAIOT
aTMOC(EPHBIM BO3YXOM C MOMOIIBI0 MHUKPOKOMIIPECCOPA M 3aKPHIBAIOT BEHTWIH 2
Ha rujpo3arBope. PeakTop 7 3amONHAIOT aKKyMYJATOPHON CEpHOW KHUCIOTOM 8.
OaHy #3 HABECOK METAIIMYECKOTO IMHKA OpocaioT B peakTop 7 M OBICTPO
COCAUHSIOT €r0 ¢ BXOAHOU TpyOKon 6 eMkocTH 3. J{is Gosiee OBICTPOro MPOTEKAHMS
peakiMu PEKOMEHYyeTCsl HAaBECKy IIMHKA HU3MENbUHUTh, & PEAKTOp 7 TMOTPY3HUTHh B
crakal ¢ termioi Boaoii (50 — 80 °C). INonyuaeMslii B peakiMyu pacTBOPEHUS [[MHKA
BOJIOPOJI CMEIIMBAETCS C aTMOC(hEpHBIM BO3AYyXOM B oOBeMe cocyna 3, oOpasys
MOBEPOYHYIO0 Ta30BYI0 CMEChb, IPOLIEHTHOE COJEpKaHUE BOAOpPOAAa B KOTOPOi
OTIPENICIIAIOT 110 (hopmyJie

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

rne: Vj=(myM)*8.31(t+273.15)/B - 00beM BOIOpOJA, BBIICICHHBIA IIPH

pPacTBOPEHUM HABECKH ITMHKA, JI

M - monsipHas Macca IMHKa, r/MoJb, M=65.39

m; - Macca j —OW HaBECKU IIMHKA, T

t — temnepatypa II'C, °C

B — 6apometrpuueckoe naBiienue, klla

Ve - o6bem cocyna, 1, (cM. Tabi. 3, 1. 3 HaCTOSIIIEro nacropTa),

[Tocne 3aBepuieHusi peakiuu (MpekpanieHue oOpa3zoBaHus My3blpbkoB H, B
peaktope 7) BEHTWIb 2 OTKPBIBAIOT U CTPABJIMBAIOT M30BITOK JIaBJICHUS B cocyjie 3
yepe3 ruapo3atBop 10. [Tocne crabunuzanum nokazaHuil (MpUMepHO Yepe3 5 MUHYT)
OpPOU3BOAAT OT 3—X A0 5—TW HU3MEpeHud C HuHTepBajoM B | MuHyTy. 3arem
otcoenuustor peaktop 7 m gocraroT ACpH, u3 cocyna 3. AMmnepomMeTpuyecKuii
CEHCOp BBIJIEPKHUBAIOT B aTMochepHoM Bozayxe (kak [1I'C ¢ HyleBbIM coaep:kaHueM
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BOJI0poJia) B TeueHue 25-30 munyT. [locne goctmkeHus ycronuuBbix nmokazanuii AC
B aTMOC(EPHOM BO3IyX€E MPOU3BOJAT UX OTCYET.

HcnbiTanus MOBTOPSIOT AJIsS KaXKIOM M3 OCTaBLIMXCS HABECOK METAJNIMYECKOTO
nuHKa. [locne KaxkIoro MCHbBITAaHUS COCYZ 3 TILATEIBHO MPOAYBAIOT BO3IYXOM C
MIOMOIIbI0 MUHUKOMIIPECCOPA.

Hna  kaxgor III'C  BeIUMCIAIOT 3HAYEHHUS OCHOBHOM  aOCOIIOTHOM
MOTPEIIHOCTU u3MepeHui (4j) no hopmynam (1) — (9)

Pe3ynbTaThl MOBEpKH aHANM3AaTOpPa CUUTAIOT YJIOBJIETBOPUTEIBHBIMM, €CIIU
OCHOBHAsi a0COJIIOTHAs MOTPEIIHOCTh HM3MEPEHU KOHUEHTpauuu (mapLualbHOro
JaBJ€HUs)  BOJOpOAA  HAXOJUTCA B  COOTBETCTBUM €  TEXHUYECKUMH
XapaKTepUCTUKaAMU Ha MOBEPAEMbIN aHAIM3aTop (1. 2 HACTOSIIErO NaclopTa).

4.3.5. OnpeneneHue BpEMEHU YCTAHOBJIEHUS TOKA3aHUM.

[IpoBepky BpeMEHHM YCTAaHOBJICHHMS TOKa3aHUW PEKOMEHAYETCS COBMELIATh C
UCHBITAHUSIMU 110 OIPEACNICHUIO TMPEAESIOB JI0IMYyCKAeMON OCHOBHOWM MOTPENIHOCTH
U3MEpPEHUI KOHLIEHTpAluu BOAOPO/IaA.

4.3.5.1. IIpn npoBeneHUn UCHBITAHUN 110 MeTOAMKE 1. 4.3.4.1 TpoBEPKY BpeMEHU
YCTaHOBJICHHUS IOKa3aHUN TPOBOJAT CIEAYIOLIUM 00pa30M.

1. Beixognyro T1pyOKy wu3MmeputenbHoil kamepsl ACpH, (cm. puc. 4.1)
OTCOEJUHSIOT OT YBJIQKHUTENS U MPOAYBAIOT aTMOC(PEPHBIM BO3IYXOM C
MOMOIIIBIO MOOYAUTENS pacxoja (Tpylia, UId MUHUKOMIIPECCOP).

2. C noMouipo pelykTopa Ha OJIHOM U3 OalsioHOB ycTtaHaBiauBaroT pacxon I1I'C
paBHbIi 5 -10 nmy3sippkoB B MuHyTYy. [locne crabunuzanuu nokazanuii ACpH,
B BO3IYXE, BBIXOJHYIO TPYOKY MOJCOEAUHSIOT K YBIAXHUTENIO (UKCUPYS
BpeMmsi goctuxkeHuss 90% TmokazaHuWid OT pacyeTHOM KOHUEHTpauuun Xij,
BBIYUCIICHHOM 110 hopmydie (1).

Pe3ynbTaThl NOBEPKH aHAIM3AaTOPA CYUTAIOT YJIOBIETBOPUTEIIbHBIMU, €CJIH BPEMS
YCTAHOBJICHUSI TIOKA3aHUM COOTBETCTBYET TEXHUYECKHUM XapaKTEpUCTHKaM Ha
MOBEPSIEMbIN aHAIU3aTOP (CM. II. 2).
4.3.5.2. Ilpu npoBeeHUN HUCHBITAHUN 1O MeToAuKe M. 4.3.4.2 MpoOBEPKY BpPEMEHU
YCTaHOBJICHUS IOKA3aHUN MTPOBOJIAT CIIEAYIOIIUM 00pa30M.

e CobOuparor yctaHoBKY Jyisi mpurorosiieHust [II'C B COOTBETCTBUM CO CXEMOit
IPUBEICHHON Ha puc. 9.4. AMNEpOMETPUYECKUNA CEHCOP 5 YCTAaHABIMBAIOT B
cocyn 3, repMeTHYHO (PUKCUPYSI €ro C IMOMOIIbI0 Tailku 4 U PEe3uHOBOTO
Kojbla. Peakrtop 7 3amoJHAOT aKKyMYJISATOPHOUW CEPHOM  KHUCIJIOTOM.
N3menbueHHyI0 U B3BEUIEHHYIO HABECKY METAJNIMYECKOIo [IMHKA MOMEUIAloT B
peakTop 7, KOTOPBIA OBICTPO COEIUHSIIOT ¢ BXOJHOM TpyOkoil 6 emkoctu 3.
Ilocne 3aBepuieHust peakuuu (MpekpanieHUe Mmpouecca oOpa3oBaHUS
ny3bIpbkoB H, B peakTope 7) BEHTWIIb 2 OTKPBIBAIOT U CTPABJIMBAIOT U30BITOK
JaBJIeHUA B cocyae 3 uepe3 ruapo3arsop 10.

e [locne cTabmin3anuu MOKa3aHUM MPOU3BOJAT UX OTCYET. 3aTEM OTKPYUYUBAIOT
raiiky 4 u nocraior ACpH, u3 emkxoctu 3, Quxcupys mpu 3TOM Bpems
noctrwkeHus 10 % 30HbBI MOKa3aHUK OT YPOBHSI CUTHAJIA CEHCOPA B EMKOCTH C
Irc.
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e Pe3ynbTaThl MOBEPKU aHAIM3aTOpa CUYUTAIOT YAOBIETBOPUTEIIbHBIMHU, €CIH

BpEMsl YCTAHOBJICHUSI MOKA3aHUI HAXOJUTCS B COOTBETCTBUU C TEXHUYECKUMHU
XapaKTEepUCTUKAaMU Ha MOBepseMblid aHaIu3aTop (1. 2).

4.3.6. OnpenesieHue npeesoB A0MyckaeMoi abCOMOTHOM MOTPEIIHOCTH U3MEPEHUN

temneparypbl Ha ormetkax 0, 25, 50 °C mkamel mpoBepsieMOro mpudopa MmyTem

CpPaBHEHUSl €ro IOKa3aHWW C MOKa3aHUsMHU 3TaoHHOro tepmomerpa (TJI-4 wnwm

TEPMOMETP 00JIe€ BBICOKOI'0 KJlacca TOYHOCTH).

1 G

Puc.4.2. Cxema yCTAaHOBKH I TIOBEPKH NpHOOpA.

1 - TepMOCTAT KUAKOCTHOH; 2 - STANOHHBIA TEPMOMET]; 3 - MACHHTHAS MEINANKA;
4 - aMIepOMETPHUECKHH CEHCOP; 5 - BOAA; 6 - TEPMOCTATHPYEMEIH CTAKAH;
7 - aganuzatop Bofopona ABII
4.3.6.1. B cooTBETCTBUU CO CXEMOIl MOKa3aHHOM Ha puc. 4.2., cOOMparoT yCTAHOBKY U
IPOBOJIAT CJEAYIOLINE ONIEPALINHN:
® [IOrpyXaroT yyBCTBUTENbHYIO yacTh ACpH, u Tepmomerp Ha riayouny 20-30
MM B TE€PMOCTAaTHPYEMBIM CTaKaH C MHTEHCUBHO IEPEMEIIMBAEMON BOJOW,
HMMCEIOIIEN TEMIIEPATYPyY MOBEPSEMON OTMETKH IIKAJIbI;
¢ JIOCJIC BBIACPIKKK B BOJAC B TCUCHHC HC MCHCC 5 MHUHYT CHUMAIOT IIOKa3aHHU:A
TEMIIEpaTypbl TEPMOMETPA AHAIU3ATOPA U 3TAJJOHHOI'O TEPMOMETPA.

Ilpumeyanue. KoinyecTBO OTMETOK HIKAJIbI MOXKET OBITh YBEIMUYEHO WM YMEHBIICHO UCXO.s
U3 peaJbHOT0 JUara3oHa M3MEPEHHH TeMIIepaTyphbl MOBEPSEMOro mpuodopa, HO ¢ 00sS3aTeNbHBIM
BKJIFOUEHUEM HAauyaJIbHOI'O U KOHEUYHOT'O 3HAUEHUH Juana3oHa U3MEpEHUI oBepsieMoro npuodopa.

4.3.6.2. llpenen A,
TeMIlepaTypbl NPUOOPOM PACCUUTHIBAIOT 11O (HOpMyJie
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Ap=T"-T' (8)

1
rae: 1T —3HaueHuWe TeMIepaTyphl Cpebl, K3MEPEHHOE MTPUOOPOM;
0
T'” 3nauenue TemMIepaTyphbl CpeIbl, K3MEPEHHOE ITAJIOHHBIM TEPMOMETPOM.
4.3.6.3. Ecnu 3nauenue A 7 » DACCUMTaHHOE Ul K&KIOr0 BBIOPAHHOTO 3HAYCHHS

OTMETKHM IIKaJlbl TEMIIEpaTyp, HE IMPEBBIIIACT 3HAYEHUS, YKAa3aHHOTO B II. 2,
pe3ynbTaThl UCHBITAHUN CUMTAIOTCS YIOBJICTBOPUTEIBHBIMU, a TPUOOP MPU3HAIOT
IPUTOAHBIM K JaJbHEWIIEMY MPOBEACHHUIO MCIBITAHUNA. B TPOTUBHOM cilyyae
npubop Opakytor.

4.3.7. Tlo pe3ynbrataMm NOBEPKH BBIJAETCA CBUJETEIBCTBO O MEPBUYHON WU
IIEPUOJINYECKON IMOBEPKE.

HPUMEYAHHUE. IloBepky aHanu3aTopoB B COOTBETCTBUM C JAaHHOM METOJMKOM MOTyT
ocymiectBisate ['TI BHUNOTPU (TOCCTAJAPT P®), «POCTTECT MockBa» U peruoHaIbHbIC
LHCM. IIpemnpustue-uzroroutesib 000 «Dupma «Anspa BACCEHC» ocymecTBiser
JanpHeyo noanepxkky csoux [lokynarenel, npennarast yciayr 1o CEpBUCHOMY OOCITYKHBAHUIO
aHAJIN3aTOPOB, UX IIOATOTOBKE K IPOBEACHUIO IEPUOJUYECKOW IOBEPKHM M IPEACTABICHUIO
aHAJIN3aTOPOB B opraHsl I'occTanapTa Juisi IPOBEAECHUS NEPUOANUECKON TOBEPKH.

5. IPABUJIA XPAHEHUSA

5.1. AnHanuzaTop B YNaKOBKE MNPEAIPHUITHUSA-U3TOTOBUTENS IOJKEH XPAHUTHCA B
3aKpBITOM TIOMEIIEHUH TIpu Temmeparype or 5 mo 50 °C W OTHOCHTEIBHOU
BiakHocTH He Gonee 80 % mpu temmeparype 25 °C (ycnosust xpanenust 1 mo 'OCT
15150).

5.2. [lpu nAUTENbHOM XpaHEHUH aAMIEPOMETPUUECKUX CEHCOPOB Y MOTpEOUTENs
(6osee 6 mMecs1eB) HEOOXOAMMO CIIUTh PACTBOP AJIEKTPOJIUTA.

6. TAPAHTUU U3I'OTOBUTEJIA (ITOCTABIIHNKA)

6.1. TapanTuiiHbli CcpOK DOKCIUTyaTalldd aHaJIW3aTopa IMpU  COOJIOJICHUU
[ToTpeOurenem ycloBUN 3KCIUTyaTalldd, YCTAHOBJIEHHBIX HACTOSIIMM MaclopTOM,
cocTaBisieT 24 Mecsla co AHS MPOoaaku mpudopa.

6.2. I'apaHTuiiHblil CpOK XpaHEeHHs 0€3 NepeKOHCEPBALMKU MPU COOJIIOCHUH MPABUII
XpaHeHus - 3 roja.

6.3. B TeuyeHue rapaHTUMHOrO CpoKa MpHU COOJIOJACHUU MMOTPEOUTEIEM MPaBUII
JKCIUTyaTallul  NPEeANpUSITHE-U3TOTOBUTENL  O€3BO3ME3IHO PEMOHTUPYET WM
3aMEHSAET AaHAJINU3aTOp WM €ro 4YacTH IO MPEAbABICHUID TapaHTUHHOIO TajloHA
(ITpunoxenue 1).

7. CBEAEHUA O PEKJIAMAIIUAX

B cnydae oTkaza ananuzaTopa win 0OOHapyKEHHUs HEUCIIPABHOCTH B €ro pabore
B MIEPUOJI ICUCTBHSI 00S3aTEIIbCTB, a TAKKE OOHAPYKEHUS HEKOMIUIEKTHOCTHU TPHU €0
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NEPBUYHON MpUEMKE, Biajesel npuoopa JOJKEH COCTaBUTh aKT O HEOOXOAMMOCTH
OTIPAaBKU  MpuboOpa MPEANPUATHIO-U3TOTOBUTENIO, WM  [OCTaBUIUKY, WIH
IPEANPUATHIO, OCYIIECTRISIONIEMY TapaHTUHHOE 00CTyKUBaHHE.

8. CBUJAETEJBCTBO O ITPUEMKE

AHanu3aTop BOJIOpOJa MOPTATUBHBIN MHOTOGYHKIIMOHATBHBIN ABIT-02,
3aBoAcKoM  Homep N COOTBETCTBYET  TEXHUYECKUM
YCIOBUSIM
TVY4215-001-66109885-2010 1 npu3HaH TOJIHBIM JIJISl AKCILUTYaTalliHU.

Jlata Bpiycka 20 T

M.IL
[loanucy Uy OTTUCKU JIMYHBIX KIIEUM, OTBETCTBEHHBIX 34 IIPUEMKY.

Hayuno-npouszeoocmeennan pupma “ BHOAHA/IUTHYECKHE CUCTEMbBI H CEHCOPABI”
AHAJIU3ATOP BO/JOPOA ABII-02



84

Hayuno-npouszeoocmeennasn pupma “ BHOAHA/TUTHYECKHUE CUCTEMbBI H CEHCOPAI”
AHAJIU3ATOP BO/JOPO/JA ABII-02



85
Ipuaoxenue 1.

000 “dupma "Anbpa BACCEHC"

[Ipennpusitue U3roTOBUTEND

TAPAHTUUHBIN TAJOH Nel

Ha PEMOHT (3aMEHY) B T€UCHHE TapaHTUMHOTO CPOKa aHaIM3aTopa BOAopoja
ABII-02 TV 4215-001-66109885-2010

Howmep u nara BbllTycka

(3amoyHAeTCS 3aBOJOM HU3TOTOBUTEIIEM )

[TpnoOperen

(mara, mOANUCH U WITAMI TOPTYIOIIEH OpraHu3alim)
BBeneH B skCIuryarauuo

(mara, MOJMKUCH)
MPUHSAT Ha TapaHTUHHOE 00CITYKUBAHUE PEMOHTHBIM MTPEATNPUITHEM

(mata, MOAIHCH)
M.II. PykoBoguTens npeanpusTus

000 “dupma "Anbdpa BACCEHC"

[Ipennpusitue U3roTOBUTEND

FTAPAHTHUUWUHBIA TAJOH XNe2
Ha PEMOHT (3aMeHy) B TEUEHHE FrapaHTUIHOro cpoKa aHanu3aTopa Bogopoaa ABII-
02 TV 4215-001-66109885-2010

Howmep u nara Bblllycka

(3aIONHAETCS 3aBOJIOM U3TOTOBHTEIIEM )

[TpuoOperen

(mara, MOAMKCH M IITAMIT TOPTYIONIEH OpTaHU3aIIH )
BBezneH B kCIuryaranuto

(mata, MOAIHKCH)
MPUHSAT HA TapaHTUIHOE 00CITYKUBAHUE PEMOHTHBIM MTPEANPUITHEM

(maTa, mOAMMCH)

M.II. PykoBoauTens npeanpusITus
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Jli1st 3amMeTok
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Ipuaoxenue 2.
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Ipuaoxenue 3.
MeToauka KaJnOpPOBKHU JATYHKA TEMIIEPATYPbI

[Ipu BeIMyCKE M3 MPOU3BOJCTBA BCTPOEHHBIM B aMIEPOMETPUYECKUN CEHCOp
JaTYUK TEeMIepaTyphl KaauOpyeTcs MO0 METOIUKE, alTOPUTM BBIMOJIHEHHS] KOTOPOM
3amMcaH B CIy)keOHOM MeHI0 aHanmu3aropa. IIpuberath k KanmOpoBKe IaTunka
TEMIIEpaTypbl CIEAyeT TOJIBKO IpPU 3aMEHE CeHcopa Ha HOBbIA. B 3TOM ciywae
MOAKIIOYMTE HOBBIA CEHCOP K M3MEPUTEIBHOMY YCTPOMCTBY M  BKJIKOYHUTE
aHanuzaTop. i npoBeneHuss KanuOpPOBKH AaT4rKa TeMiiepaTypbl Bam HeoOxoaumo
coOpaTh yCTaHOBKY TOKa3aHHyl0 Ha puc. 4-2. C MOMONIBIO ATOW YCTAaHOBKH
HEOOXOAMMO 0OECIIEYMTh TPX OTMETKH INKaJbl TEMIEpaTypsl B auanasone 5 -50°C.
Ecnu B Bamell maboparopuu HET TEpMOCTaTra, MOXHO TPU OTMETKH LIKaJIbl
TEeMIIepaTyphbl oOecneunTh 0ojiee MPOCThIM criocodoom. Jlyis aToro Bam HeoOxommm
TEPMOC, CTakaH C JUCTWUIMPOBAHHOM BOJOM KOMHATHOM TeMIEpaTypbl U
IUIACTUKOBBIM CTakaH €O JIBAOM. B TepMoc HalenTe IUCTWLIMPOBAHHYIO BOIY
nogorpetyio g0 50 +5°C. B crakaHe CO JIbJOM BBIIOJHUTE OTBEPCTHE AuameTpom 10
MM. JlJIs1 yBEJIMUEHMS] THAMETPA dTOr0 OTBEPCTHS 10 16 MM 3aimelTe B HEr0 TEIIoN
BoAbl. Yepe3 5-10 MUHYT BoJa B JIyHKE OyJ€T UMETh TEMIEPATYPY TASHUS JIbAA ~
0°C.

JUis mpoBefieHUsl KaTMOPOBKYU JaTurKa TEMIEPaTypbl HEOOXOAUMO MEPEUTH B
ciry’ke0HOe MEHIO KaJlnOPOBOK.

Haxxmure knasumry «BBoa» u Bonaute B [ maBHOE MEHIO.
Bri6epure onuuto «KanubpoBkay U HaxxMuTe KiaBuiy «BBomy»
Haxvure xnaBumy «BHU3» 1,

CIIFAEEHOE MEHK yaepkuBas ~ ee B HAKATOM
ELITIMEPOBEL ; cocrogsuuu, Haxmute «BBom». Ha

AUCIIICC aHaJIn3aTopa BbICBCTUTCA
CHy>KC6HOG MCHIO, IIOKa3aHHOC Ha

CHCOTEeMHES Kall-RH

HymeeoM ToYRH prc. 13-1
Ilo =raYelHE O

Puc. I13-1. CnyxeObHO€ MEHIO.

B  otkpeiBlieMcs OkHe  BbIOepuTe

LI AEEHUE MEHB

ommuio «CHUCTEMHBIE KaTUOPOBKH» U KA HMEDPOEE A -
T T w e N
HAOKMUTE «BBoay. Ha JUACTLIIEE -
aHaiausaTropa BBICBETUTCS OKHO TeMnsparypm
’ = ’ ’
MoKa3aHHoe Ha puc. 113-2. SNeKTPpOHMEM

Ourebrss #-T.

Puc. I13-2. OkHO cUCTEMHBIX KaTuOPOBOK.

Bri6epure OTILMIO
«TEMHEPATYPI)I» Haxxmute «BBO/I». B otrkpsiBmiemcsi okHe (cMm. puc. [13-3)
BbIOEpUTE oniuio «Hikueit Toukuy u Haxxkmute «BBO».

Hayuno-npouszeoocmeennasn pupma “ BHOAHA/TUTHYECKHUE CUCTEMbBI H CEHCOPAI”
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II.J-&-HIIEPIi iE I'l..l..l. -
Puc. I13-3. Okno «KanmnbpoBka

JdaT4uKa TCMIICPATYpPbD».

BPHiiwHS ToY R
EepxmEer ToOw§ M
[Momopassa T

[Torpy3ure CEHCOp u
00pa31oBbIi TEPMOMETP B
TEPMOCTATUPYEMBIiA CTakaH C

TEMIEPATypOil HIKHEH OTMETKH IIKaJbl: .
5+1°C wiu B JIyHKY B CTaKaHe CO JIbJIOM. EAIMEFIEEA
JIOK/UTeCh  YCTAHOBICHMS — IIOKasaHuil | L1onZJIE *:’I'EI-ELI'I JAHME3ITHI
tepmometrpa (cM. Puc. [13-4.) u naxmure | IICHASSHII HAHMHTE
«BBO/I». 'BEE N *

2567C

Puc. I13-4. OkHO moOKa3aHU TEPMOMETpA.

B otkpeiBmiemcs okHe (cMm. Puc.
EATIMEPOEBEL I13-5.) BBeawWTe TEMIIEpPATYPy HIDKHEH
TEMIIEF. CEHCOPL TOYKH C TOMOILBIO KJIABUII IEPEMELICHUS
Eesgrir= TeEMIISDa TV Kypcopa u Haxmure « BBO/».
IIEFEOH mow e

ﬂﬂﬂ ,ﬂ I:Il: Puc. I13-5. OxHO BBOJA TEMIIEpATYPBI
HVKHEW TOYKH IIKAaJIbI.

[Tocne coobuienust 00 ycnemHon kanuOpoBKe HUXKHEW TOYKU Ha SKpaHe BHOBb
MOSIBUTCSL MEHIO KaJIMOpOBKM jaatunka temiepatypsl (Puc. 113-3). BriGepure onmuto
«Bepxneit Toukn» u Haxmute «BBO/».

[Torpy3ure ceHcop u 0Opa3LOBbII TEPMOMETP B TEPMOCTATHUPYEMBIM CTakaH
WIM TEpMOC C TEMIIEpAaTypoll BEpXHEH OTMETKM UIKalbl U, JAOXKIABIIKNCh
YCTaHOBJICHUsI TOKa3zaHuii TepmomeTpa (cM. Puc. I13-4.), naxmure «BBO]I».
Cuwnraiite MOKA3aHHE 00pa31oBoro

TEPMOMETPA U C MOMOIIBI  KIABMII EaJIMERFIEEA
IEPEMENIEHUS Kypcopa BBEIMTE  OTO TEMIIER. TEHCDP M
3HAYCHUE. EEenrTe TeMII=paTypy

ETOPOM mower

Puc. I13-6. OxHo BBOJIA ﬂdﬂ .ﬂ ‘:E

TCMIICPATYypPhbI HW)KHEM TOYKH IIKAJIbI.
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[Tocne cooOienus 06 ycrenHoi katuopoBKe BEpXHEH TOUKH Ha SKpaHe BHOBb
MOSIBUTCSL MEHIO KaIMOpoBKHU aatuuka temrepatypsl (Puc. 113-3). Bribepure onuto

OIIvcTHTe TaTYHE E
CReny O KOMHATHOM
TEMITSPEaTy RO M
HakuMTe EBEBOT

JloxauTech yCTaHOBJIEHUS ITOKA3aHUM TEPMOMETPA
(cm. Puc. II3-4.)) u Haxmute «BBO». Cuuraiite
MOKa3aHWE TEMIIEpPaTyphl C OOpPa3IOBOTO TEPMOMETpPA H
BBEJAUTE 3TO 3HAYEHUE C KiaBuaTypbl (cMm. puc. I13-8.).

Haxxmute « BBO».

Puc. I13-8. OkHO AJ1s1 BBOJIa TEMIIEPATYPHI.

«ITonpaBka T» u Haxmute «BBO/I».
Beinonxure WHCTPYKIIUIO

NIOKAa3aHHYI0 Ha JHUCIUIEE aHaIu3aropa

(cm. puc. [13-7.) u Haxkmute «BBO».

Puc. I13-7. OkHO ¢ MHCTpYKIHMEH

ErenmTs reMIIeparypy
STaIIOHHODO
TEPMOMeTha

0200°7T
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Ipuaoxenue 4.

NucTpykuus no padore ¢ anaaunzaropom ABII-02I" co BcTpoeHHBIM
MHMKPOKOMIIPECCOPOM.

Anammszatop  ABII-02I° MokeT  IOCTaBIATBCS €O BCTPOEHHBIM
MHUKPOKOITPECCOPOM (B JIaJIbHEHIIIEM - TOMIIA).

Jlst BKJIIOUCHMUS TIOMIIBI
Ha)XxMuTe Kiasumy “BrpaBo”. B neBom
BEpXHEM YIJIy OKpaHa 3aropurcs
MKOHKa 000O3Havaromas padoTy MOMIIbI
(cm. puc. [II4-1). Tlo wucreyeHuun
BPEMEHU pPABHOIO MHTEPBANY pPabOThI
MOMIIbI OHA TIOTACHET.

Puc. T14-1. OxHO nrMenenuii

Jlnist 3aanust UHTEpBajga paboThI **VCTAHOBEA**
[IOMIIbI BOWAUTE B MEHKO «l7aBHOE “ .
MEHI0» = «YCTaHOBKa» M BbIOEpUTE VONOBMM M3M-HIMH.
onmuto «MHTEpBana moMmnen (CM. puc. EXT{HILIT HEMepeH1a
[14-2). TIlocie HaxaTus KJIABHUIIU I‘IHTEP@EI‘&CDB
«BBo»  aHanmuzaTtop  MPEIOKHUT YoraHOoERa YacoB
BBECTH BpeMsi pabOThI MOMIIBI ( CM. HETenEaTTa ITOMIIN

puc. 114-3).

Puc. T14-2 Oxnao « YCTaHORKA».

BEEEIHTE EPEMH Ilpn NOMOILH KJIaBHII
PALEOTE TTOWTIR IIEpEMCIICHNUSI Kypcopa BBEAUTE BpEMs

paboThl oMbl U HaxkmutTe “Boxa”. s
BO3BpAalllEeHUSI B  OKHO  W3MEpEHUi
Ha)XMUTE Ki1aBuily “OTMeHa’” aBa pasa.

Puc. I14-3. OkHO ycTaHOBKH BpEMEHU
Da0OTHI TOMITBI

Buumanme! Ecnu u3MepeHus KOHILIGHTpAlMKM KHCIOpOAa MPOBOASTCS B
MarucTpajisix WM €MKOCTAX paboTaloIUX IPU JABICHUSX HUXKE aTMOC(HEpHOro,
HEOOXOJMMO B KayecTBE BXOJHOW TPYOKM UCIHOJIb30BaTh BXOJHYIO TPYOKy
MUKPOKOMITpECCOopa.

Ecnu u3MmepeHus KOHIUEHTpAIMU KUCJIOPOJa MPOBOASTCS B MarucTpalsix WU
EMKOCTSIX paloTarouuxX MpU JaBJIEHUSAX BbIlIIe aTMochepHOro, HEoOXOIUMO B
KauecTBE BXOJHOU TPYOKH HCIIOIb30BaTh BXOAHYIO TpyoOky MK.
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IIpusioxkenue 5.
BoccranoBiieHHe 3aBOJACKUX IAapaMeTPOB

K mpornegype BoccTaHOBIEHUSI 3aBOACKHUX MapaMeTPOB CIEAYeT MpuOeraTh
TOJNBKO B KpalHux ciydasx. [Ipy 3TOM HYXHO YETKO BBINOJHITH WHCTPYKLHUH,
BBICBEUMBAEMBbIC HA JIUCIUIEE AHAIN3ATOPA.

JIns BOCCTAaHOBJICHMS 3aBOJCKMX MapaMETPOB HYKXHO BOWTH B OKHO
«YCTAHOBKA» n, ynepxuas xkiasuity «BHU3», naxxars knasumy «BBO/I». B
MOSBUBIIIEMCST Ha JKpaHE CIY)KEOHOM MEHIO YCTaHOBOK HEOOXOIMMO BBIOPAThH
oniuio «3aBoJl. HacTpoku» u HaxaTh «BBOJ». [lns BoccTaHOBIIEHUS 3aBOJICKUX
YCTAaHOBOK B JIMAJIOTOBOM OKHE BbhiOepuTe onuuio «JIA» u nHaxxmute «BBOI».

BocoraHOEMTH
BAEBQICKME VOTAHOERMY

-
HET
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