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pa3padomanHvlii U 6bINYULCHHBLI
000 «HII® «Anvgpa BACCEHC).

Buumamenvno npouumaiime oannoe pyxosoocmeo.
Ono cooeporrcum 8a)rcHyrw uHgopmayuro 00 ycmpoiicmee
ananu3zamopa, e2o 0COOEHHOCMAX U MeMoOUKAxX nPoGeOeHUs
u3MepeHuil npu peuieHuu KOHKPemHulx 3a0au
AHATUMUYECKO20 KOHMPO.IA 8000pP00a.

[annoe pykosoocmeo nomoscem Bam npasunvno
YCMaHo8UmMb AHAUZAMOP U OBICMPO 6eCMU €20 8
IKCRIIYyamayuio, cooa100aa npu IMom HeodxXooumole
mpebosanusn e2o 6€30naAcH020 UCNOIb30BAHUA.

Buumamenvnoe usyuenue uncmpyxyuu noseonum Bam 6
NOIHOUL Mepe UCNOMb306aAMb WIUPOKUE 603MOHCHOCU
ananuzamopa, odecnequs npu IMOM 6blCOKYI0
Ippexmuenocmp e2o npumenenusn. Q6vém ceedenuii u
UIIOCMPAayuil, NPUEEOEHHBLI 6 OAHHOM PYK080OCHmEe,
obecneyugaem npasuibHyI0 IKCHIYAMAUUIO AHATUIAMOPA U
6cex ez2o y3/108.

! Coxpansiime oannoe pyxosoocmeo ¢ kauecmee
CHPABOUHO20 MAMEPUAA, MAK KAK 8 HEM CO0epICamcs
UHCIMPYKUUU, HE0OX00UuMble 011 NPABUIbHOIL IKCRIIyamauuu
AHATU3AMOPA, NPOBEOCHUS MENHCPE2AMEHMHO20
00CaysHCUBaAHUA U NEPUOOUYECKOIl NOBEPKU AHANU3AMOPA.

BHUMAHME! I1pu noctaBke aHAIM3aTOpa B 3MMHEE BPEMS rojia
aMIIEpOMETPUYECKUI CEHCOP HE 3aAIOJIHAETCA PACTBOPOM AIIEKTPOJIUTA.
Bair cencop nipu oTnpaBke | He|OblI 3aI0JIHEH paCTBOPOM BJIEKTPOJIUTA.

BHUMAHUWE! IlpenoxpaHuTenb YCTAHOBIEH B IMOJOKEHHUE, COOTBETCTBYIOLIEE
Hanpsbkennto cetu 220 B ¢ yactotoit 50 I'u. Ilepen noakiiroueHMEM aHanu3aTopa K
CETH TIEPEMEHHOr0 ToKa ¢ HampspbkeHueMm 36 B u wacroroit 50 I'imt Bam HeoOxoaumo
NEepPEyCTAaHOBUTh MPEJOXPAHUTENIb, B COOTBETCTBUUM C MAapKUPOBKOW B HHKHEM
oTceke aHanmzaTtopa (cm. puc. 7.1).

Hayuno-npouseoocmeennan Qupma “ BUOAHAJTUTHYECKHE CHCTEMbI H CEHCOPbBI”
AHAJIU3ATOP BO/JOPO/IA ABII-11



Omauuumenvnuvle ocovennocmu ananuzamopoe ABII-11

l.

Y HuBepcansrOCTD aHaJIM3aTOpPOB u IIUPOKUI aCCOPTHUMEHT
amnepoMerpudyeckux ceHcopoB (AC) mo3BONSAIOT pemiath Jo0ble 3a7adu
AHAIMTHYECKOTO KOHTPOJISI BOJIOPO/Ia B JIFOO0M OTpaciy HAPOJHOTO X03sHCTBA

Awmnepomerpuueckue  cercoppl  (AC)  00NaialT  yIIyYIICHHBIMH
METPOJIOTUYECKUMHU U AKCIUTYaTaIMOHHBIMH XapaKTepPUCTUKAMH,
HEOTPAHUYEHHBIM CPOKOM CIY>KOBI, BBICOKOW HAJEKHOCTHIO, MPOCTOTON B
oOcnyxxuBanuu u  pabore. Ilapamerpbr kaxzgoro wucnoiaHeHuss AC
ONTHMU3HUPOBAHBl JUIS PEIICHHS KOHKPETHBIX 3a7ad aHAJIUTUYECKOTO
KOHTPOJISI BOJOPOJA, @ UX KOHCTPYKIHUM Pa3paOOTaHbl C YYETOM CHeudUKn
POBEJCHUS N3MEPEHUHN B PA3IMYHBIX 00JIACTAX.

MHOI‘O(l)yHKL[I/IOHaJIBHBIG BO3MO>KHOCTH aHAJIU3aTopa MO3BOJISIIOT MPOBOJIUTH
MU3MEPEHUS NapLHUAIbHOTO JABICHUS U KOHIIEHTPAUMU BOAOPOAA B KUIKOCTAX
U Ta3ax B JI00OM BBIOPAHHOM OmepaToOpOM €IUHUIC U3MEPEHUA. AHAIU3aTOP
TaK)Ke MO3BOJISAET IPOBOAUTH U3MEPEHUS TEMIIEPATYPHI.

Bnaroz[apﬂ opurnHanbHocTh AC oOecneunBaercs: “‘Hepa3pylUArOLIMiA
KOHTPOJIb” aHAJIM3UPyEeMOM MpoObl, IIUPOKUI HMaNa3oH, BEICOKAasi TOUHOCTh U
JOCTOBEPHOCTh HM3MEPEHUM, BBICOKAs CEJIEKTUBHOCTh, JKCIPECCHOCTh H
CTaOWJIBHOCTh MOKAa3aHUM, a TaKKE€ MX HE3aBUCHMOCTb OT CKOPOCTH IOTOKa
AHAIM3UPYEMOM KUAKOCTH M HAJIWYUSA B HEM MEIIAOIIMX KOMIIOHEHTOB U
B3BELICHHBIX YACTHIL.

Ananuzamoput 6ooopooa ABII-11 ovecneuusarom:
ABTOMaTI/I‘-IeCKYIO KaTMOpPOBKY HYJIEBOW TOYKH IO aTMOC(HEPHOMY BO3IIYXY;
ABTOMaTquCKy}o KaJTMOPOBKY KPYTH3HBI TTO TTOBEPOYHON Ta30BOM CMECH;

CneuKaJII/I6pOBKy 10 Ta30BOM CMECH, MOJIYy4YaeMOM C IMOMOIIBIO YCTPONCTBA
115t kanuopoBku YK-01;

B osmoxHOCTS BBIGOpPA YI0GHOM IS OIIepaTOpa eIMHHIBI H3MEPCHHSL.
Koppexumio B 3aBHCHMOCTH 0T GAPOMETPHYECKOTO AABIICHHSI.
/A BTOMATHYECKYIO CHTHATH3AIIO [PEBBIIICHHS TOPOTOBBIX;

I[HCTaHuHOHHy}o nepefadyy HMHQOpMalMM € IOMOIIBIO TOKOBOIO BBIXOJA,
untepdericoB RS-232 u RS-485.

Januch 0TCUETOB MOKA3aHMil BO BHYTPEHHIOIO YHEPrOHE3aBUCUMYIO MaMsITh B

py4HOM pexume «DbIIOKHOT» M B HENPEPBIBHOM IEPHOJUYECKOM PEKUME
«IIpoTtokompoBanue».

CaMOI[I/IaFHOCTI/IKy. Y n06GHbiit uHTepderic. HpOCToﬁ Y YJIOOHBI MOHTAX.

repMeTHqHOCTL KOpITyCa, CTENEHb IMblIeBIaro3amursl [P-66.
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PACITAKOBKA AHAJIM3ATOPA.

[Ipu monmydeHun aHamu3atopa yOEAWTECh, YTO YHMAaKOBKa HE BCKPBHITA U HE
MOBpeXIeHa. ECIu BHEMIHUN OCMOTP YHAaKOBKHM MO3BOJIAET MPEANOJIONKUTE O €€
BO3MOXXHOM BCKPBITMH WJIM MOBPEXKIACHUM AHAINA3AaTOpPa IPU TPAHCIOPTUPOBKE,
HE3aMEJUINTENbHO BBI3OBUTE NPEACTABUTENA TPAHCIIOPTHOW KOMIIAHUU U
BCKPOMTE YIIAKOBKY B €T0O MPUCYTCTBHH.

AHaM3aToOp BOJAOPOJAa M KOMIUIEKTYIOIIME W3ACNHS K HEMY MOCTAaBISIOTCS B
npouyHoM KoHteiHepe u3 [IBII, ycunennom nepeBsiuabiMu Opyckamu. Konrelinep
BBIIIOJIHEH M3 HKOJOTMYECKHM YHCTBIX MaTepuaioB. PeKOMEHIyeM COXpaHUTh
KOHTEHHEp IS TOCIEAYIONIe OTIpaBKU MPpUOOpa MPEANPUITHIO U3TOTOBUTEIIO
unn  peruoHanbHot IICM 11 mpoBeA€HUS MEPUOAUYECKON TIOBEPKU U
TEXHUYECKOTO OOCITYKUBAHMUS.

[TonoxuTe ymakoBKY € aHajIM3aTOpOM Ha paboOyuil CTOJN U pacmakyiTe ee
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O E———— 4. Kabenb nHTepdeica RS-232.
5. KOMNNeKT KpenexXHblX KPpOHLTEWHOB.
6 6. AMNEPOMET PUUECKUIA CEHCOP.

Puc.1.1. Cxema pacnonoXeHWa KOMMNOHEHTOB B KOHTEWHEpe.

(pacmnosiokeHrne KOMIIOHEHTOB B KOHTEHEpE MoKa3aHo Ha pucyHke 1.1).

HpOBCpBTC KOMINJICKTHOCTD aHAJIN3aTOpPa COIJIACHO OIIMCHU BJIO’KCHHOU B
YIIAKOBKY. HpI/I O6Hapy}KeHI/II/I HCCOOTBCTCTBUA  CBSIKUTCCh CO  CBOUM
ITOCTAaBIINKOM.

B KoMIIIEeKT nocTaBKU aHaJIn3aTopa BXOJAT:

¥  H3meputenbHOe yCTPOICTBO aHAIM3ATOPA C CETEBBIM KabeneM
Awmmnepomerpuueckuii cencop (cm. puc. 3.2, puc.3.3, puc. 3.6)

M KoMIieKT 3amacHbIX 4YacTe W MPUHAJICHKHOCTEH K aMIEPOMETPUUYECKOMY
CEHCOPY, B KOTOPBIM BXOJAT:

“» DakoH ¢ IEKTPOIUTOM

Hayuno-npouszeoocmeennan @upma “ BUOAHAIUTHYECKHE CUCTEMbBI U CEHCOPBI”
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“» MemMOpaHHbBIC KOJITAYKH (3 IIT.)

>» Kob110 pe3nHoBOo€e (Ha MEMOPaAHHOM KOJITIAYKe)
M H3smepurensnas xamepa (B kommiekte ¢ ABIT-11T, ABII-11T)
¥ PyKOBOACTBO IO 3KCILUTyaTallu

JIOTIOTHUTENIBHO MOTYT OBITh 3aKa3aHbl CIEIYIONIEE U3IEITHS:
7+ YcrpoiictBo s kamOpoBku YK-01

7+ YcrpoiictBo noaroroku razooit nmpoosl YIII'TI-01 (x ABII-11T")
7+ U3MepurenbHas kamepa s Mukpoanannia UKMA
/4 OWIbTP TOHKOW OYUCTKHU ra30B U KUJIKOCTEN.

N3BnekuTe n3 KOHTEHEpa HHTEp(ENCHBIN Kabelb, MIIacCTMacCOBYIO KOPOOKY ¢
HaOopom 3UII, nuckery 3.5” M KOMIUIEKT KpENEXHBIX AETaleid. 3aTeM aKKypaTHO
U3BJICKUTE  aMIIEPOMETPUYECKHII  CEHCOp W HM3MEPUTEIBHOE  YCTPOMCTBO.
Pacnonoxute ux Ha paboueM cToJe.

Ipumeuanune. AC NoAKIIOYEH K U3MEPUTEITLHOMY YCTPOUCTBY aHAIN3aTOPA.

1. OBJIACTU NPUMEHEHUSA  AHAJIM3ATOPOB ABII-11 H
OBO3HAYEHHUE BAPUAHTOB UX UCITOJTHEHUSI.
B3ppIB0O3alINIIIEHHOCTD 0J10Ka MIATAHUS aHaJIM3aTOpPOB ABII-11

o0ecreynBaeTcs BUJIOM B3PBIBO3ALIUTHI «B3PHIBOHEIIPOHUIIAEMAsT 000JI0UKaY I10

['OCT 30852.1-2002 wu pocTUTaeTCs 3aKIOUYCHHEM JJICKTPUUYECKUX IeTei OoKa

MUTAHUs BO B3PBIBOHEIIPOHUIIAEMYIO 000JIOUKY, KOTOpPasi BbIICPKUBAET JIaBJICHUE

B3PbIBA U UCKIIIOYAET MEPEIAaUy B3pbIBa B OKPYKAIOLIYIO B3PBIBOOMACHYIO CPELY.
B xauectBe o0omouku Onoka nuTaHus npumeHeHa obOosouka CCA-01H

dbupmbl Cortem ¢ MapKUPOBKOH B3pbIBO3aNTUTHI 1Exd[ib]IICT6 X.
B3pbiBo3aluTHBIE TOBEPXHOCTH OO0OJIOUKM OJIOKa MUTAHUS 3allUIIEHBI OT

KOPPO3MH SMOKCUIHBIM OkpaiBanuem RAL 7035.

Bce BUHTBI, OOJITHI U TalKu, Kpemsiiue AeTanyd 000JIOUKM OJIoKa MUTAHMS, a
TaK)K€ TOKOBEAYIME M 3a3eMJISIONIME 3aKUMBbI, MITyllepa KaOeJbHBIX BBOJIOB
MPEeIOXPaHEeHbl OT CaMOOTBHUHYMBAHUS MPUMEHEHHEM IMPYKUHHBIX IMAH0 WU
KOHTpraek. ['0JIOBKM Hapy’>KHBIX KpEmsinuX OOJITOB pPaCIOJIOAKEHBI B OXpPaHHBIX
yIIyOJIEHUAX, TOCTYI K KOTOPBIM BO3MOXEH TOJIBKO MOCPEJICTBOM CHEIHAIIBHOTO
kioua. [ npegoxpaHeHusi OT CaMOOTBUHYMBAHUS COCAMHEHUS KPBIIKK OJI0Ka
MATaHWUS aHAIM3aToOpa C KOPIyCOM IPUMEHEHO CTOMOPHOE yCTpoicTBO. CTOmOp
3aKpeIUIsieTcsd ¢ MOMOILIBID BUHTA K KOPIyCY MHpPH 3TOM €ro Jianka 3aXxOJIUT 3a
OypTHK Ha KpBIIIKE U PUKCUPYET €€ OT CAMOOTBUHYMBAHMSI.

AHanM3aTOp HE HMMEET AJIEMEHTOB HCKPSIIMX WM IOJBEPKEHHBIX HArpeBy
cbiie 70°C. TemnepaTrypa NOBEpXHOCTH O0OJIOUKM OJIOKAa MUTAHUS U CEHcopa
IIpU HOPMAJLHOM U aBApUHUHOM peXMMax pabOThl aHAIM3aTOpa HE MPEBHINIAET
70°C, nomyctumoii mo 'OCT 30852.1-2002 ny1st 000pyAOBaHUs TEMIIEPATYPHOTO
xyacca T6.

Hayuno-npouseoocmeennan Qupma “ BUOAHAJTUTHYECKHE CHCTEMbI H CEHCOPBI”
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OObecnieueHre B3pHIBO3ALIUTHI CEHCOpPA JOCTHTaeTCs OrpaHMYECHHUEM TOKa U
HaIPsDKEHUsI B €r0 Iemnsix J0 uckpobesomacHbix 3HaueHuil mo 'OCT 30852.10-
2002.

OrpaHuyeHne TOKa W HaIpSOHKEHUsS B LIENH MUTaHUS CEHCOopa oOecreunBaeTcs
Onmarojmapsi MPUMEHEHUIO Ha BbIXOJIe OJIOKA NMHUTAHMS aHalM3aTopa JAHOJHOTO
Oapbepa 0€30MACHOCTH, COCTOSIIIETO U3 JIBYX [IIYHTHPYIOIIUX JAHOJIOB,
OTPaHUYMTENILHOTO PE3UCTOpa U MpeAoXpaHuTesiss. MaKcUMalbHOE BBIXOJIHOE
HanpsbkeHue 0J0ka nutanus He npesbimaeT U< 24 B, MakcuMasbHbIM BBIXOAHOU
TOK He npeBsbimaet [,< 20 MA.

CyMmmapHble  3Ha4€HUsT €MKOCTM WM HMHAYKTUBHOCTH  CEHCOpa |
COCIMHUTENLHOTO Ka0essi He MPEeBBIIIAIOT HCKPOOE30MaCHBIX MPHU 3aJaHHBIX
MaKCHMAaJIbHBIX 3HAYEHHUSIX TOKa W HampsbkeHus 3HadeHuil: C< 0,2 ad, L < 0,1
MK H.

["anbBanMueckoe pazzieieHue HICKpoOe30MacHOM U CUIIOBOM 1enel JOCTUraeTcs
Oslarosiapsi MPUMEHEHUIO CETEBOT0 TpaHchopmaTopa, OTBEYAIOIIET0 TPEOOBAHUIM
I'OCT 30852.10-2002.

DnexTpuyecKkas M30JISIIHS CEHCOpa aHAIN3aTOPOB BBIIECPKUBAET B Te€UeHHE |
MHHYTBl CHUHyCOMAQIbHOE mepeMeHHoe Hamnpsbkenue 500 B wacroront 50 I'm.
M3onsmust  MeXay HMCKpOOE30MacHOM M HMCKPOOMACHOM  IEMbI0, MEXKAY
MCKpPOOIMACHOW LEMbl0, TaJlbBaHUYECKU CBI3aHHOM C HCKpoOe30macHoil, u
CWJIOBOM BHEIIHEH UENbI0  BBIAEPKHUBACT HCHBITATEIBHOE  HAIPSKEHUE
(@addexTrBHOE) MepeMeHHOTO0 ToKa He MeHee 1500 B.

Ha nuueBoil maHenu OJ0Ka NUTaHUS aHAIM3aTOpa MMEETCS MapKUpPOBKa
B3pbIBo3auThl «1Exd[ib]IICT6 X», nmpexynpenurenbHas Haanuch « OTKPHIBATD,
OTKJIFOUUB OT CE€TU!».

Ha xopmyce cencopa umeercst MapkupoBka B3pbIBo3aIUThI « 1 ExibIICT6 X».

CremneHb 3alIUTHI OT BHEIIHUX BO3/IeHCTBUI O0ka nuTanus — [P 66, cencopa —
IP 68 mo 'OCT 14254.

Anamuzatopsl  ABII-11 IIPEIHA3HAYEHBl  JUIA  ONEPATUBHOIO U
IPOU3BOICTBEHHOTO KOHTPOJISI KOHIIEHTPALMK BOJIOPOJA B )KUAKOCTSIX U ra3ax.

Anamuszatopsl ABII-11 npenHazHaueHbl i1 aBTOMATHYECKOTO KOHTPOJIS
PacTBOPEHHOI'0 BOJOPOAA B XMMHUKO-TEXHOJOTMYECKUX MpOIEccax MOATOTOBKHU
BOJIbl HA IPEANPUATUAX TEIUIOBOM U aTOMHON SHEPTrEeTUKH.

Anamusatopsl ABII-11 mpegnazHadeHsl 11 NPOU3BOACTBEHHOTO KOHTPOJIS
coJiepKaHUsl MOJIEKYJIIPHOTO BOAOPOJAA B 1-OM KOHTYpE OXJIaXIACHUS SAEPHBIX
PEaKTOPOB Ha 0OBEKTAX ATOMHOM YHEPTETHKHU.

Ananuzatopsl ABII-11 npennazHaueHsl 11 onpeaeneHus “yredexk’”’ BOJOpoaa
B 3JIEKTPOJIM3HBIX, B CUCTEMAX OXJIAKJEHUSI TEHEPATOPOB, B EMKOCTSX C JKHJIKUMHU
AIEpPHBIMM  OTXOJAaMM, a TakXKe JJIs1 MOHUTOPHUHra CcOCTaBa BO31yXa
IPOMBIIUIEHHOM 30HBI C LEIbI0 O00ECIeUeHuss MO0KapOB3pbIBOOE30MACHBIX
YCIIOBHI TPOU3BOCTBA.

B xumuueckoil u HeprenepepadaThIBatONIel TPOMBIIIEHHOCTH aHAIU3aTOPbI
ABII-11 npennazHadeHbl Uil TPOU3BOJACTBEHHOTO KOHTPOJS BOJAOPOJA B
XUMUKO-TEXHOJOTUYECKUX MPOLECCaX CUHTE3a OPraHWMYECKUX M HEOPraHUYECKHUX

Hayuno-npouszeoocmeennan @upma “ BUOAHAIUTHYECKHE CUCTEMbBI U CEHCOPBI”
AHAJIU3ATOP BO/IOPOJA ABII-11
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COCIMHEHUM, KpEeKWHTra He(TH, MPOU3BOJCTBA aMMHaKa, MOJUAITUIECHA U T.I.
Anamuzatopsl ABII-11 HaxoasT mnprMeHEHHWE B Hay4YHO-HCCIENO0BATEIbCKUX
YUpPEXKACHUSIX AaTOMHOM MPOMBIIUIEHHOCTH, a Takke B aBTOMOOMJIbHOM
MPOMBIIIJIEHHOCTH TIPU  CO3JJaHMM  DKOJIOTUYECKH YMCTBIX  BOJOPOJHBIX
JIBUTaTeleH.
YHuBepcanbHOCTh  a”Hanmu3atopoB  ABII-11, mocturaercs  Gmaromaps
UCIIOJIb30BaHUIO MIUPOKOTro accoptumeHnta ceHcopoB (AC). [ns oOo3zHaueHUs
UCIIOJTHEHHUs aHalW3aTropa Moclie 3amucu Tumna aHanuzatopa «ABID» mudpamu
«01» yka3pIBaeTcsi €ro NpOMBIIUIEHHOE UCTIoNHEHUE, I pamu «02)» yka3piBaeTcs
MOPTAaTUBHOE MCTOJHEHHUE, a OykBamMu «Ax», «T», «I'», «JI», «II» yka3wiBaeTcs
(ycnmoBHO) 00J1aCTh €10 MPUMEHEHHUS WM Ha3HAUCHHUE:
e «A»- ATOMHas DHEPreTHKa;

«b»- Cocynsl moa naBjIeHUEM;

«T»- Tennosas 3HEPrEeTHKA;

«I'»- I'a30ananusarop;

«JI»- JTabopaTopHbIif;

«II»- ITorpyxnon AC st ”3BMEPEHUN B EMKOCTSIX, METAHTEHKAX M T.II.
BapuaHTbl MCNOMIHEHUS AHAIM3ATOPOB OTIMYAIOTCS AMIIEPOMETPUYECKUM

CEHCOPOM U MPUHAJIEKHOCTIMHU, BXOISIIUMHA B KOMIUIEKT €TI0 IMOCTABKHU.
ABII-11JI B kommiekre c¢ ACpH,-01 mnpeagnaznauen juisi u3MepeHUi
KOHIIEHTPAILIMU, NapUUAIBHOTO JABJICHHUS BOAOPOJIA U TEMIIEPATYPHI B )KUIAKOCTSX
u razax. [I[puMensercss B 1a00OpaTOPHBIX YCIOBHUSAX PA3IUYHBIX MPOMBINTUICHHBIX
OpEANPUSTANA U HAYYHO-UCCIIEA0BATENbCKUX YUPEKICHUM.

Anamuzatop ABII-11T" B kommuekre ¢ ACpH,—02 mnpeaHaznauen ist
M3MEPEHUN KOHIIEHTpAallMi BOJIOPOJia B razoo0pa3Hbix cpeiax. B Tex cimydasx,
KOTJla AHAIM3HPYEMBIM Ta3 HaxXOOUTCS TMOJA Pa3psKEHHUEM U  BBICOKUX
TeMIIEpaTypax, aHaJIU3aTOpP MOYKET KOMIUIEKTOBATHCS YCTPOMCTBOM IMOJATOTOBKHU
ra3zoBoit mpoosr YIII'TI-01.

ABII-11I" npumensiercss  ist ompeneneHust “yredex’  BOAOpoAa B
ANEKTPOJIM3HBIX, B CUCTEMAX OXJIAXICHUS F€HEPATOPOB, B EMKOCTAX C JKUIKUMHU
SAIEPHBIMA ~ OTXOJaMHM, a TaKXe JUisi MOHUTOPHMHIAa COCTaBa BO31yXa
MPOMBIIIUICHHOW 30HBI C IIENIbI0  00€CTeUeHUs TMOXKapPOB3PHIBOOE30IMACHBIX
YCIIOBUM MPOMU3BOJICTBA.

B xumunyeckoit u HedremepepabaThIBaOIIei MPOMBIIUICHHOCTH aHAJIM3aTOP
ABII-11I" mpumensiercss Uisi TPOU3BOJACTBEHHOTO KOHTPOJISI KOHUEHTPALUU
BOJIOPOJa B XUMMKO-TEXHOJOTMYECKUX IpoOLeccCaX CHUHTE3a OPraHUYECKUX W
HEOPTraHWYECKUX COCJAMHECHHM, KpeKUHra He(pTH, TNPOU3BOJICTBA aMMHUaKa,
MOJIMATUIICHA U T.[I.

Ananmuzatop ABII-11T B xommuekre ¢ ACpH,—03 (wm ACpH,—04) u
npoTtoyHor u3MmepurenbHoM kamepon HKIDK npenHasHauen mimsg w3MepeHui
KOHIEHTPALIMM BOJOPOJA U TEMIIEPATYPhl B MOTOKE KUJIKOCTEW, B TOM YHUCIIC B
MUKPOTPaMMOBOM JHana3oHe KOHLEHTpauuil. [IpuMeHsieTcst npyu aHaAIUTUYECKOM
KOHTpPOJIE W YyOPaBJIECHUU MPOLECCAaMU BOJOXMMIIOATOTOBKM B AaTOMHOW U
terioBoit sHepretuke: TOLl, [POC, ADC, Temnocern u koTeabHbIe. [IpuMensieTcs

Hayuno-npouseoocmeennan Qupma “ BUOAHAJTUTHYECKHE CHCTEMbI H CEHCOPbBI”
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B XUMUYECKOH, 1 HeTenepepadaThiBaOIEH IPOMBIIIEHHOCTH, a TAKXE B APYTHX
00J1aCTsIX HAPOJAHOTO XO3MCTBA.

Anamuzatop ABII-11I1 B kommiexkre ¢ ACpH,—05 mnorpyxHoro tuna
MpeaHa3Ha4YeH JUIsl M3MEPEHHM KOHLIEHTpAIMU BOJIOPOJAa B ra3ax M >KHJIKOCTSIX
HEMOCPEJICTBEHHO B Toukax oToopa npod. ACpH,-05 MoxeT ycTaHaBiIuMBaThCs B
€MKOCTH 3all0JIHEHHBIE aHAJU3UPYyEeMOW Cpelod, HalpuMep UUCTEPHBI C
He(TenpoayKTaMHu, METaHTEHKH, KOJIO/ALIbI, IIaXThl U T.J.

ABII-1111 npumensiercs g omnpeAesieHus  “‘yredyek’  BOAOpoJa B
AIIEKTPOJU3HBIX, B CUCTEMAaX OXJIAXKJEHUSA T'€HEPAaTOPOB, B EMKOCTSX C KUIAKUMU
AIEpPHBIMA  OTXOJAaMH, a TaKXke [UIsi MOHUTOPUHIa COCTaBa BO3JyXa
MIPOMBIIIUIEHHON 30HBI C IIeJIbI0 00eCIIeYeHUs M0KaPOB3PHIBOOE30MACHBIX YCIOBUN
MIPOU3BOJICTBA.

Anamuzatop ABII-11A, ABII-11b B xommiekre ¢ ACpH,—06 npennaznauyeH
JUTSL U3MEPEHUI KOHIIEHTPAIIMKM BOJOPOA B KUJIKUX M ra3000pa3HbIX Cpellax Mpu
BBICOKMX JIaBJICHUAX, B TOM 4YHCIE€ B 1-OM KOHType OXJaXICHHS SJIEPHBIX
peaktopoB  («A»). Cencopei  ACpH,—06  cHaOGXeHbl  KOMIIEHCATOPOM
TUIPOCTATHYECKOTO JIaBJIEHUS U BBITIOJIHEHBI B KOPITYyCE U3 HEPXKABEIOIEH CTaJIH.
Konctpykuusi cencopoB ACpH,—06 BbIAEpKHUBAaET HEOTPAHMYEHHOE KOJIUYECTBO
LMKIIOB CTepuaM3anuii octpbiM mapoM npu T=143 °C u paBnenuu 3 aru.
Anammzaropsl ABII-11b6 moryT ucnonib3oBatbesi B OMoTexHoyoruu. KoncTpykiuu
ceHcopoB ACpH,—06 moryT ycranaBiuBaThCsi B (GepMEHTEPbl U OHOPEAKTOPHI
OTEUECTBEHHOTO0 M HMIIOPTHOTO Mpou3BoACcTB. AHanuzatopel ABII-11b Takxke
MOTYT TNPUMEHSTHCS B XHUMHUYECKOW U HedTenepepadaThIBalOMIEH MPOMBIIII-
JIEHHOCTH, KOTJla HEOOXOJUMO MPOBOJUTH M3MEPEHHUs KOHIIEHTPALMH BOAOPO]A
IIPU BBICOKHX JaBICHUSX.

2. MOATI'OTOBKA K PABOTE U ITPOBEPKA
PABOTOCITIOCOBHOCTHU AHAJIM3ATOPA.

Buumanue! Tlocie TpaHcropTHpoBaHMs B YCIOBUSX OTPHIATENLHBIX TEMIIEPATYp
aQHAIM3AaTOPBI JOJKHBI OBITH BBIAEPKAHBI B TPAHCIIOPTHOM Tape MPU HOPMAIbHBIX YCIOBHUSIX HE
Menee 4 wuyacoB. Ilpu ormpaBke aHanmu3zatopa MO TMOYTe B 3MMHEE BpeMsi roja
aMIIEPOMETPUUYECKHUE CEHCOpPbI HE 3alOJHSIIOTCS PacTBOPOM 3JIEKTPOJIUTA, O YEM JieJaeTcs
COOTBETCTBYIOIAsl 3allUChb Ha CTP. 2 HACTOSIIEro pyKoBojcTBa. B 3ToM ciiyuae Bawm
HEO0O0XO0UMO BBITIOTHUTH OMEpaluu . 3.3

Eciu Bam ceHcop 3amoJiHEeH PacTBOPOM 3JIEKTPOJINTA, TO He Tpedyercs
BBINIOJIHATH OII€PAIlUMA 110 JOJHUBKCE 3JCKTPOJJIHTA UJIA 3aMCHE MeMﬁpaHHOI‘O

KOJIIIA4YKAaA.

2.1. Ecuu TpaHCIOPTHPOBAaHHE AHAIN3ATOPA OCYLIECTBISUIOCH B 3UMHEE BpPEMS
roaa (CM. CTp. 2), BBIIOJHUTE ONEpaluu M. 3.3. HACTOAIIETO PyKOBOJICTBA.
Ecau Bam AC 3amosiHeH pacTBOPOM 3JIEKTPOJIMTA (CM. 3alIUCh HA CTP.
2), TO mepexoaAuTe K BBINMOJHEHHIO 11. 3.3.6.

2.2. BHewmHwWil BUJ aMIepoOMETPUIECKUX CEHCOPOB.

Hayuno-npouszeoocmeennan @upma “ BUOAHAIUTHYECKHE CUCTEMbBI U CEHCOPBI”
AHAJIU3ATOP BO/IOPOJA ABII-11
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Amnepomerpuueckuii  ceHcopsl (AC) BBINYCKalOTCd B HECKOJbKHX
BapuaHTax ucmnojgHeHus (cMm. 1. 4). Buemnnii Bug AC nokasad Ha puc. 3.1.
Cencop ACpH,-02 - nmocraBnsgercs B komiuiekte ¢ ABII-
11T
Cencopet ACpH,-03 u ACpH,-04 — mnocraBisitorcsi B
TN komiuiekre ¢ ABII-11T.
= Otu CEHCOPBI UMEIOT OJINHAKOBBIE rabapuTHbIC u
NPUCOCIUHUTEIBHBIE pa3Mepbl M OTJIMYAIOTCA  BHYTPEHHUMH
napamerpamu. [lapaMeTpsl KakI0Tro ceHcopa ONTUMU3ZUPOBAHBI IS
= Kaxaon obnactu npumeHenuss ABII-11 u BbIOpaHbsl ¢ ydeTom
OCOOEHHOCTEM pelIeHUs] KOHKPETHBIX 3a7a4  aHaJIUTHYECKOTO
koHTposia  Bogopoaa. Cencopet  ACpH,-01 B ocHOBHOM
UCIIOJIb3YIOTCS JIJIsl UCCIIEIOBAHUM B TAOOPATOPHBIX YCIOBUSIX.

Puc. 3.1. BHemHuidi BujA aMIEepOMETPUUECKHUX “
cencopoB ACpH,-01, ACpH,-02, ACpH,-03 wu
ACpH,-04 :

= ;
Cencopet ACpH,-02, ACpH,-03 u ACpH,-04 nocraBisgiorcs ¢ = -}I
u3meputenbHoil kamepor (MK). st Toro, 4ToObl JOCTaTh CEHCOP
u3 UK, HeoOxonuMMo cHavalla OTKPYTUTh HAKUIHYIO TaiKy, a ,
3aTEM OCTOPOKHO J10CTAaTh CEHCOP.

Puc.3.2. BHemHuii BUj ceHcopa B v
U3MEpUTEIHLHON Kamepe.

Amnepomerpuueckue ceHcopbl ACpH,-06 BBITyCKalOTCd B HECKOJbKHX
BapuaHTax HcrnojgHeHuss (cM. Tabmuumy Ha puc. 3.8). BoemHwuii BuA
aMIIEPOMETPUYECKUX CEHCOPOB MOKA3aH Ha puc. 3.6.

Cencopsl ACpH,-06
MOCTABJISIFOTCS B KOMILJIEKTE C
ananmuzatropom ABII-11A, ABII-115.
OHU  BBINONHEHBI B  KOpIycax U3
HEp)KaBelolleil  craiu U UMEIOT
yYHUBEpCAIbHbIE THUIOPA3MEPBl I HUX

YCTaHOBKHU B dbepmeHTepb u
OHOpeakTopbl OTEYECTBEHHOT'O u
3apyOeKHOTO IPOU3BOJICTB. Otn
CEHCOPBI BBIJICP)KUBAIOT Heorpa-
HUYCHHOE KOJIMYECTBO IIUKIIOB

CTEPUIIM3ALMU  OCTPBIM  IIAPOM  IIPU
T=143 °C u P=3 aru.

Puc. 3.6. BHewHuil BU CTEPUIN3YEMBIX
amnepomeTpuueckux cencopos ACpH,-06.

Hayuno-npouseoocmeennan Qupma “ BUOAHAJTUTHYECKHE CHCTEMbI H CEHCOPBI”
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2.3. 3amena MeMOpaHHOTO KOJMayKa, 3aJIMBKa PACTBOPA AJIEKTPOIUTA.

Ecimu TpeOyercss 3anuTh pacTBOp dJEKTPOJUTa (CM. CTp. 2) WIM 3aMEHUTh
MEMOpaHHBIA KOJIMAYOK, JOCTAaHbTE€ CEHCOP M3 U3MEPHUTEIbHOM KaMmepbl WIH
FEPMETUYHOMN STYEHKH, 3aTEM BBIMIOJHUTE oneparuu 1.a. 3.3.1.-3.3.5.

3.3.1. OTkpyTHUTE raiiKy CeHCOpa U aKKypaTHO JIOCTAHbTE JICKTPOIHBIA aHCAMOJIb U3
MeMOpaHHOro Koymnayvka (cM. puc. 3.7).

BHUMAHUE

He npukacaitech K 3JIEKTPOJHON CUCTEME U CTEKJISIHHOW THIIb3€

pykamu. Jla)ke HE3HAUUTEIbHOE 3arpsi3HEHUE BHYTPEHHHX

3JIEMEHTOB CEHCOpa OTPHULIATENILHO CKa3bIBA€TCA Ha €ro padore.

IIpumeuanune. Ecnu onexktponsHpli  aHcamMOiIb MOPUIUN K

KOJMaykKy, TO, IMO-BUAMMOMY, B HEM BBICOX PacTBOp

aneKTponnTa. B a3ToM cirydae 3aneite ¢ momolbo mmpuna 1 — 2

MJI JUCTUJUIMPOBAHHOM BOJBI B 3a30p MEXKIY KOJIIAaYKOM U

AIEKTPOIHBIM aHcamoOIeM. Yepes 2-3 qaca

3aKPUCTAIIIU30BABIIUECS COJIM PacTBOpSTCS, U Bol 6e3 ycunuit

JIOCTAHETE AJIEKTPOJIHBIN aHCaMOJIb.

3.3.2. IlpomoiiTe >IeKTpOAHBIH aHcamMOJb B JUCTHIUIMPOBAHHOM -
BOJE, OCTOPOKHO YJIaJJUTE OCTaTKU BIAard (QUIbTPOBAIBHOM
Oymaroil u mojoxure ero Ha caiaderky. [Ipomoiite konmadok
JTUCTUJUTMPOBAHHOM BOJION M CTPSXHUTE OCTABIIIYIOCS B HEM BJIAry.

Puc. 3.7. Buemnuit Bug ACpH, 6e3 MmeMOpaHHOTO KOJIavKa.
Jliist 3ameHsl MeMOpaHHOTo KoJmayka 2 B crepmmsyemom cencope ACpH,-06

(cm. puc.3.8) cHauana OTKpPYTUTE HIKHUM Kopmyc 1,  3aTeM CHHUMHTE
MeMOpaHHbBIN Koamavyok 2 (cM. puc. 3.8).

Hayuno-npouszeoocmeennan @upma “ BUOAHAIUTHYECKHE CUCTEMbBI U CEHCOPBI”
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IIpumeuanue. B BepxHei

rm\ qacTu MGM6paHHOI‘O
WcnonHeHnns ACpH.-06
Lo O6o3Hauerve AC | d, MM| D, MM| L, MM KOJIIIaYKa YCTaHOBJICHO
ACpH»-06-01 25 25 70
ACpH:-06-02 19 25 150 TEPMCTH3HUPYIOLICe
ACpH:-06-03 19 19 200 KOJbIIO, IO3TOMY
ACpH:-06-04 22 22 250

HCO6XOI[I/IMO IMPUITOKUTDb
HeOOoJIbIIIOE YCUIIUEC BOOJIb
ocHu CCHCOpa JJIA
IMPCOJOJICHUA CHUJI TPCHUA.
Ecau xonmadox KIIPUITAID
B MCCTC YIUIOTHCHHUA, TO

1 - HWKHUIA KOpNyC

2 - KONNAYoK MeM6paHHbIN

3 - KONbLO YNNOTHUTENbHOE HOHpO6yI7'IT€ HpOBepHYTB
B 4 - KONbLO YNNOTHUTENbHOE €TI0 BOKPYT OCH.
5 - pacTBop anekTponuTa HpOMOHTe 9JICKTPOAHBIN
aHcaMOJIb
6 - kaToa 3
AUCTUIJIMPOBAH-HOHU
7 - 4aTyMK TemnepaTtypbl BO,IIOﬁ, OCTOPOKHO
8 - KOMbLO YNNOTHUTENBHOE MI0CKoe YAAIUTC OCTAaTKU BJaru
9 - CcTekNsHHas rmnb3a (bI/IHBTPOBaHBHOH
6yMaroﬁ U TIOJIOKUTE €TI0
10 - kabenb .
Ha cambeTKy. HpOMOI/ITG
11 - BTynKa
KOJIIIA4YOK
12 - cucrtema membpaH IlPICTI/IJIJIPIPOB&HHOﬁ
13 - aHoa BO,ZIOP'I u CTPAXHUTC
1 ‘ 3 14 - ApeHaXHbIM KaHan OCTaBIIYIOCA B HCM BJIary.
\\ 15 - kopnyc ceHcopa

Puc. 3.8. Bremmnuii Bung
ACpH,-06.

3.3.3. C nomompio (rakoHa — KamnedbHUIIBI 3aJICUTe B CTapbld WM HOBBIN
MEMOpaHHBIA KOJMA4oK 1-2 MJI pacTBOpa AJNEKTPOJUTA, HE AojuBas 1-2 MM 110
nepBoro OypTuka Ha koJmadke (cMm. puc. 3.7 u 3.8).

IIpumeuanue. PacTtBop »dsekTponuTa MNpencTaBiIsieT coOoM  Teleo0pa3HbIi
pactBop. IlosTOMy mpu ero 3ajquBKe Ha MOBEPXHOCTH MEMOpaHbl MIIM CTEHKAaX
KOJIMayka BO3MOXKHO 00pa3oBaHMe My3bIPbKOB BO3ayxa. JlJig UX yJajaeHus cierka
MOCTYYHUTE IO KOJMA4YKy COOKY M OCTaBbTE €r0 B BEPTHKAIHLHOM IOJIOKEHUH Ha 5
MUHYT. OcTaBumecs My3bIpbKH BO3/lyXa BCILUIBIBYT Ha MOBEPXHOCTh. [locMoTpuTe
elle pa3, HET JIM B PACTBOPE JIEKTPOJIUTA ITy3bIPHKOB BO3/1yXa.

Hayuno-npouseoocmeennan Qupma “ BUOAHAJTUTHYECKHE CHCTEMbI H CEHCOPBI”
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3.3.4 Coopky cencopoB ACpH,-01 — ACpH,-05 mnpoBoguTe CleayrOImm

obpazom:

. CIBUHBTE PE3WHOBOE KOJIBIIO Ha OOKOBOW IMOBEPXHOCTH MEMOPAHHOTO
KOJITayKa Ha 1-2 MM HWXKE JAPEHAXHOTO OTBEPCTHUS (CM. |
puc. 3.7 u 4.2). i
BosbpmuTe 35eKTpogHbIN aHCaMOIh U MEIJICHHO BCTaBbTE

€ro B MeMOpaHHBI KOJMA4YOK B  BEPTUKAIHHOM ‘_l_,
noJioxkeHu. M30BITOK pacTBOpa 3JIEKTPOJIHMTA JIOJKEH ]'
BBICTYIIUTB Uepe3 JpeHakHoe orBepctue 14 (cm. puc.4.2).

. 3akpyTuTe railky B MeMOpaHHBIM KOJIA4YOK /0 Yymopa.

TOpHOBafI qaCTb  JJICKTPOJAHOIO aHcaMOJIs JOJIDKHA
HAaTAHYTb M€M6paHy Ha KOJIIIa4KEC B BHJIC 30HTHKA.
yﬂaJ'II/ITe OCTaTKM BJard ¢ OOKOBOM IMOBCPXHOCTHU
KOJIIMa4Ka U CABHUHBTC PC3WMHOBOC KOJIBIIO Ha APCHAKHOC
OTBCPCTHC.

. YCTaHOBUTE CEHCOpP B M3MEPUTEILHYIO Kamepy (CM. puc.

3.9) wu 3akpyTUTEe HAKUIHYIO TaiiKy 10 yrmopa (CM. puc.
3.10 u puc. 3.2)

Puc. 3.9. Ycranoska ACpH, B uaMepuTenbHyo Kamepy

ITIpu ycranoBke ACpH,-05 B repMeTuuHyI0 sIMEHKY cHavasia I
OCTOPO>KHO BCTaBHTE CEHCOP B BEPXHUMN KOPITYC SYEHKH (CM.

puc. 3.4), a 3aTeM 3aKpyTUTE HIHKHUI KOpIycC A0 yropa (cMm. ;

puc. 3.3). i

IIpumeuanmue. [lepen coopkoit ACpH,-05 pexomenayercs cmazaTh

BA3€JIMHOM WJIM BaKyyMHOM CMAa3KOM IE€pPMETH3HPYIOLIME KOJIbLA,

PaCIIOJIOKCHHBIC B BEPXHEM KOPITYCC.

Puc. 3.10. ®ukcauus ACpH, B uamepurenbHoi kamepe

3.3.5. Coopky cercopa ACpH,-06 (cMm. puc. 3.8) mpoBoaUTE CIIEIYIONUM 00pa3oM:

I.

2.

Ybenurech B Hanu4MM TIE€PMETH3UPYIOIIEr0 KOJIbIA 8 Ha OOKOBOM
OBEPXHOCTH 3JIEKTPOAHOTO aHCAMOJIS.

Bo3bpMmuTe METamIU4eCKHii KOPITYC € 3JIEKTPOAHBIM aHCAMOJIEM M MEIJICHHO
BCTaBbTE B MEMOpaHHBIN KOJIMA4YOK 2 B BEPTUKAIHLHOM IOJIOXKEHUU (pHC.
3.8). M30bITOK pacTBOpa 3JEKTPOJMTA JOJHKEH BBICTYIHUTh Ye€pe3
JNpEeHAXHbIN KaHall 14 Ha OOKOBOW MOBEPXHOCTHU AJIEKTPOJHOTO aHCAMOJIA.

Hayuno-npouszeoocmeennan @upma “ BUOAHAIUTHYECKHE CUCTEMbBI U CEHCOPBI”
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3. Ynanute canderkoi BBICTYNMBIIME KaIUId OJJIEKTPOJIUTa C OOKOBOIA
MOBEPXHOCTH KOJIIAYKA.
4. 3akpytuTe HIWXKHHM Koprmyc 1 ceHcopa a0 ymopa. TopiioBas YacTh
AJIEKTPOHOTO aHCAMOJIs AOHKHA HATSHYTh CUCTEMY MEMOpaH Ha KOJIMayKe
B BU/JIC 30HTA.

3.6. IToacoequuuTe BUWIKY IIHYpa aHAJIU3ATOPa K CETH MEpeMEHHOro Toka 220B
¢ yactorou 50 '

[Tocne BkIIOUEHHUS aHAJIM3ATOpA HA €ro AKMCIUIEe CHayaja MOsBUTCA 3MOIema
Odupmbl «Anspa BACCEHCy», a 3atremM HauyHETCs TPOIECC CaMOJMArHOCTHUKH,
KOTOpbIN anmutcst ot 3 1o 5 munyT. [locne 3aBepiieHus mpoiiecca caMOAMarHOCTUKA
aHAIM3aTOP MEPEXOIUT B PEKUM U3MEPEHUM.

Hayuno-npouseoocmeennan Qupma “ BUOAHAJTUTHYECKHE CHCTEMbI H CEHCOPBI”
AHAJIU3ATOP BO/JOPO/IA ABII-11
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4. YCTPOHUCTBO U NPUHIIUII JEHCTBUSI AHAJIN3ATOPA

4.1. Onucanne CBOMCTB M KOHCTPYKIUH U AHAJIU3ATOPA.
Buenrnuit Bua ananuzatopa npeicraBieH Ha puc. 4.1.

6 L (|4 (|5 ]2 3117 |8

aT
-
5

-3

]

Pl

Puc. 4.1. BHemnnii Bu ananuzaropa sogopona ABII-11.

A O e o e

CTOnopHBIi BUHT.

Bepxwnss kpplika ananuszaropa.
Kopnyc ananuzaropa.
['paduueckuit qucmen.
Knasuartypa.

MoHTaXHBbIE METIN.
['epmoBBOA.
AMIEPOMETPUUECKUI CEHCOP.

AHanM3aTop COCTOUT U3 U3MEPUTEILHOTO YCTPOUCTBA U aMIIEPOMETPUUYECKOTO

CeHcopa. AHanIM3aTOp HMMEET MNPOYHBIM, JIMTOM BOJOHENPOHMUIAEMBIA KOPIYC
creneHn 3amuThl [P-66. Ha 1nuiieBoil CTOpOHE aHAIM3aTOpa PACIOJIOKEH
rpaduyeckuit nuciied 4 W ceHcopHas KiaBuatypa 5. Jlucre W KHOIKHU
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KJIABUATYpbl UMEIOT IMOJACBETKY, YTO OO0JIer4aeT MOJb30BAHME aHAJIU3aTOPOM B
3aTEMHEHHbIX nNomenieHusx. Kopnyc 3 aHanmu3zaTopa COCTOMT M3 JBYX OTCEKOB,
repPMETUYHO COCIMHEHHBIX MEXIy cO00i. B HUKHEM OTCEeKe PacloioKEeHbl Pa3beMbl
JUTS TIOAKJTIOYEHUSI TIPOBOJIOB MUTAaHMs, TOKOBOTO BbIXoJia U kabens RS-kanana (RS-
232 u RS-485). 'epmeTnuHbIi BBOJ Kabesael aMIepoMeTpuuecKoro ceHcopa u RS-
KaHaJIa OCYILUECTBIISIETCS YEpe3 OTBEPCTUS B HIKHEM OTCEKE C IOMOUIBIO
IrepMOBBOJIOB 7, YCTaHOBJIEHHBIX Ha kabesnsx. [ kperenus aHanuzaTopa Ha IIUTE
WIN «II0 MECTY» IpPEIHa3HAYEHbI JBE NETIH, PACIOiaraéMble Ha ThUIbHON CTOPOHE
KopIryca.

B 3aBucuMocTH OT HCHOJHEHWS aHaiau3aropa (cM. M. 2) W 3aJayu
UCCIEOBAHUs, aMIIEPOMETPUYECKUI  CEHCOp  MOXKET  YCTAaHABJIMBATbCS B
U3MEPUTENBHYIO KaMepy, CTaHAApTHYIO CKIsHKY BIIK, mim HemocpeacTBEHHO «I10
MECTYy», HalmpuMep B TpyOONmpoBOA, COCyA pabOTaIIMA TMOJ JaBICHHUEM,
ouopeaktop, pepMeHTep, METAaHTEHK U T.I.

Ananuzatop paboTaeT MoJ YIpaBiICHUEM MHUKPOKOHTpOJUIEpa U HUMEET
npoctol u ynoOHbI st Ilonp3oBarens mnporpamMMmHbiii uHTEpdeiic. bombinoit
rpaduyueckuil AUCIUIeH U KJIaBUaTypa U3 LMIECTH KJaBUII MO3BOJISIOT lonb3oBaTento
yOpaBJIATh pabOTOM aHAIU3aTOPa, OCYUIECTBIATh PAa3IMYHbIE BHJIBI HACTPOEK U
KaMOpOBOK, 3alUChIBaTh M BBIBOJAWTH HHGOPMALMIO HA AUCIUICH aHalu3aropa,
KOMIIBIOTEP U JIp. BHEIIHUE YCTPOMCTBA. Y IPABJIECHUE aHATIU3AaTOPOM OYEHB MTPOCTO U
CBOAMTCS K BBIOOpPY HYXXHBIX ONIMHA B MEHIO M OTBETaM Ha BOMIPOCHI,
BBICBEUMBAEMbIE Ha JAMCIUIee, ¢ MOMOIIbI0 ABYX kiaBuil «Jla» (Bom) m «Her»
(Copoc). OyHKIMEH OCTANbHBIX YETHIPEX KJIABHUII SIBJISETCA MEpEeMEIEHUE Kypcopa
Ha JMCIJIEE aHalM3aTopa WM YCTaHOBKA BBOJAMMBIX LHU(pP MOJAOOHO KIIaBHILIAM
«Oo0JbIlIe» «MEHbBIIE». AJTOpPUTMBl YHPABICHUS TMOCTPOCHBI TaKUM 0Opa3oM, YTO
aHAJIKM3aTOP «BEAET» ONEepaTopa, UCKIII0Yasi BO3MOXKHBIE OILIMOKU B €ro padoTe.

WNurepdeiic  [lonp3oBaTenss W OporpaMMHOE  OOECIEUYEHHE  peaIu3yloT

BBITIOJIHEHUE CIEAYIOMUX GYHKIUNA U PEKUMOB padOThl aHAIM3aTOpA:

- YCHUJICHHE CUTHAJOB aMIIEPOMETPHUYECKOr0 CEHCOpa U BCTPOEHHOIO JAaTUMKa
TEeMIIepaTyphbl, UX MPeoOdpa3zoBaHuE U OTOOpaKEHUE HA JAUCILIEE;

- CaMOJMarHoCTUKY pabOTOCIOCOOHOCTH aHAIM3aTOpa U aMIepOMETPHUUECKOTro
CEHCcOopa;

- BbIOOp UW3MepSAeMOW BEJIWYUHBI: MMAPUMATIBLHOTO JABJICHHUS  BOJOPO/IA,
IPOLIEHTHOTO COAEPKAHUS UM MAaCCOBOW KOHIIEHTPaLUU;

- BbIOOp yAOOHOW I omepaTropa €IUHUIBI M3MEPEHUS C BO3MOXKHOCTBHIO
NOCJIEAYIOIINX MEPEXOAOB B APYTUE €IUHUIIBI,

- aBTOMAaTHMYECKHUE KaTMOPOBKHM aHAIM3aTOpa IO HYJIEBOM TOYKE (BO3AYX) U IO
noBepouHoit razooit cmecu (I1I'C) u3 GanmoHa WK MOTy4aeMOM ¢ TTOMOIIBIO
ycTaHoBkH kKanmuoOpoBouHoit (YK-01);

- HACTPOWKY CTaHIapTHOro ToKoBoro BbIxoma (0-5, 0-20, 4-20 MA) Ha
TpeOyeMbIii Auana3oH U3MEPEHHUS C BO3MOXKHOCTBIO aBTOMATHUYECKOTO
U3MEHEHHsI MaciuTada MIKajdbl CaMONKCIA B CIy4yae MPEBBIIICHUS BEPXHETrO
npejesna u3MEpEHUsi ¢ OJHOBPEMEHHON aBapUHOM CUTHAIIU3ALUEH;
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- YCTaHOBKY BEPXHEr0 W HWKHETO MpeNejoB cpabaTbIBaHMsI CUTHAIM3ALUU C
aBTOMATHUYECKUM  OIpEACNICHHWEeM  30Hbl  TUCTEpe3uca H  mepeaaudei
YIPABJISIFOIINX CUTHAJIOB C MTOMOIIBIO «CYXHX KOHTAKTOBY;

- BO3MO’KHOCTH BHECEHUSI KOPPEKIIMM B MOKAa3aHUS aHAIM3aTOpPa B 3aBUCUMOCTH
0T 0apOMETPUYECKOTO JaBJICHUS U COJICHOCTH;

- aBTOMAaTHUYECKOE YCTPAHEHHE CHUCTEMATHYECKUX MOTPEUTHOCTEH H3MEpEHUH,
00ycnoBIeHHBIX 3(P(DEKTOM «OXJAXKIACHUSI MEMOpPaHB» U «IOTPEOICHUEM)
Bojiopoaa camum AC;

- mnepeaady uHGOpPMAIMKM HAa KOHTPOJUIEp WK nepcoHanbHbiil komnbiotep (1K)
¢ ToMoIIbio U@ PoBbIX kaHainoB RS-232 wim RS-485;

- MPOTOKOJUPOBAHME OTCUYETOB TIOKA3aHMM aHaIM3aTopa BO BHYTPEHHIOKO
HPHEPrOHE3aBUCUMYI0 TaMATh C 337aBa€MbIM MEPHOJIOM, BO3MOXKHOCTb
nepenayn 3anpoTokojJupoBaHHBIX AaHHBIX Ha [IK u BbIBoma Ha mucruieit
aHajM3aTopa B TAOJIMYHOM WU IPpaQUUecKOM BUJE;

- 3aluch OTCYETOB IOKA3aHWM aHajau3aropa MO KOMaHJe C KJIaBUaTypbl B
AJIEKTPOHHBIN OJOKHOT ¢ BO3MOXKHOCTBIO WX nepenaun Ha [IK u BbiBoga Ha
JUCIUIeN aHau3aTopa;

Kaxnpiii u3 BapuantoB ucnoiaHeHusi ananuzaropa ABII-11 opuentupoBaH Ha
KOHKPETHBIE 00JIACTH HApPOJHOIO XO35HUCTBAa U KOHKPETHBIC 3a/1a4M aHAIUTUYECKOIO
KOHTpOJIs Bojaopoja. B 3aBucumoctd oOT 0O0JacTH TNPUMEHEHHUS U 3aJaud
UCCJIEIOBAHUSI ~ QHAIM3AaTOp  KOMIUIEKTYETCS  CHEIUalIbHO  pa3paboTaHHBIM
aMIepoMeTpuiYeckuM cencopoM. braronapst yausepcanbHoctu ananuzaropa ABII-11
KaXK]IbIl CEHCOP COBMECTHM C U3MEPUTEIIbHBIM YCTPONCTBOM aHAJIU3aTOPA.

4.2. Onucanue CBOMCTB M KOHCTPYKIMH aMIIEPOMETPHYECKHUX CEHCOPOB.

AMIIEpOMETPUYECKHE CEHCOpBI, HCIoib3yemble B aHanuzatope ABII-11, mo
CBOMM (DyHKIIMOHAJIBHBIM BO3MOXHOCTSIM JENATCS HA JBa THUIA: CEHCOPHI
napuuaibHoro jgasineHus Boaopona (ACpH,) ©  ceHcophl  KOHIEHTPALMH
pactBopenHoro Bojgopoaa (ACcH,).

AMIIEpPOMETPUYECKUE CEHCOPBI _NapuuanbHoro jasiaeHus Bogopoaa (ACpH,)
MOTYT MPUMEHSTHCS IS aHAIM3a KAk ra3o00pas3HbIX, TaK M KUAKUX cped. Takue
CEHCOpbl 00Jaal0T BBICOKOM CEJIEKTUBHOCTBIO K BOJOPOAY M HE IOJBEPKEHBI
BIMSIHUIO JIPYTHX DJIEKTPOXUMHYECKH AKTUBHBIX Ta30B, HOHOB, OMOJOTHYECKHX
MOJIEKYJ] ¥ OKHUCJIHUTEJIbHO-BOCCTAHOBUTENIbHBIX CHCTEM, MPUCYTCTBYIOIIMX B
ananmsupyemoi cpene. IIpororunom ACpH, sBnsercs snekrpox Kiapka. OOO
«HIT® «Ansha BACCEHC» Brimyckaet mects Mmoaudukanuii ACpH,, koHCTpyKunu
KOTOPBIX pa3pabOTaHbl C YYETOM OCOOEHHOCTEH © cCrenu(PuKd TPOBEICHUS
U3MEPEHU B pa3JIMYHBIX O0JAaCTSIX HApPOJHOTO XO34lCTBAa NPU  PELICHHUH
pa3HOOOpa3HbIX 3a/ad AHATUTUYECKOTO KOHTPOJsl Bojopoaa. KOHCTpyKTHBHBIE
napamMeTpbl M MaTepHalibl 3JEMEHTOB Ka)KJIOrO BapHaHTa HMCIOJHEHHSI CEHCOopa
ONTHMHU3UPOBAHBI, YTO oOecmeumsio a”aim3aTopam Bogopoma ABII-11 myumme
METPOJIOTUYECKHE W IKCIUTyaTal[MOHHbIE XAPAaKTEPUCTUKU MO CPaBHEHUIO C
M3BECTHBIMH 3apyOeKHBIMU U OTeuecTBeHHbIMU aHanoramMu. ACpH, o0nanarot oueHp
HU3KUM TOTpeOJieHHEeM BOJOpOJa M3 aHaIu3upyeMou cpenwl. braromaps stomy
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CBOMCTBY 00€CIeunBaeTCs «HEPa3pyIAOIIUA KOHTPOJIbY aHATU3UPYEMOU KUIKOCTH
U JIOCTUTaeTCsl BBICOKAs HAJIEKHOCTh U JOCTOBEPHOCTH PE3YJIbTATOB H3MEPECHH.
Cencopsl atoro Ttuma kanuOpytorcs mno III'C wu armochepHOMY BO3IYXY,
JIOJITOBEYHBI, IPOCTHI U HEJOPOTH B AKCIUTyaTalu. Takue CEeHCOpbl B KOMILIEKTE
ABII-11 moryt ucnosb30BaThCsi Il aHalu3a BOAOPOJAA B raszax, B IMPECHBIX H
cosieHbIX Bojaax. [Ipm wu3MepeHUsiX B COJeHBIX Bojaax B aHanuzatope ABII-11
IpeIyCMOTPEHa BO3MOXXHOCTh BHECEHHUS! KOPPEKIMH Ha colieHOCTh. [lompaBka Ha
COJICHOCTh JIOJI’KHA BHOCHUTBCS MO PE3yJIbTaTaM KOHAYKTOMETPUUYECKUX U3MEPEHUH B
nepecyete Ha NaCl. Amnepomerpudeckue ceHcopbl ACpH, B xommekre ABII-11
MOTYT TaK)K€ MCIOJIb30BAThCS JJIsi U3MEPEHUN MAacCOBOM KOHIEHTPAIIMKU BOJOPOA B
HEBOAHBIX O KHJIKOCTSIX OpPraHWYeCKOro W HEOPraHWYECKOro IMPOMCXOXKICHHUS.
Cnengyer 3aMeTuTh, YTO Takue H3MepeHUsi OyAyT MPOBOAUTHCS C MEHbIIEH
TOYHOCTHIO TI0O CPABHEHUIO C U3MEPEHUSMH KOHIEHTpallMd BOJOpPOAAa B BOJIHBIX
pacTBopax. D10 oObscHsieTcs TeM, yTo curHan ACpH, mpsimMo mnpomnopuuoHaieH
napiuyajbHOMYy  JaBJCHUIO  BOJOPOJAa, a  TEMIepaTypHble  3aBHCHUMOCTHU
KO3 (DUIIMEHTOB pPAaCTBOPUMOCTH BOJOpPOJa B ITHUX JKUIKOCTAX HE SBISIOTCA
JIOCTOBEPHO YCTaHOBJICHHBIMU. boree anekBaTHBIMHM JAHHOM 3a7ade UCCIEeI0BaHUS
SIBIIIFOTCSL aMIIEPOMETPUYECKUE CEHCOPBhl KOHIEHTPALMK PACTBOPEHHOTO BOJOpOAA
ACCHQ.

AMIIEpOMETPUYECKHE CEHCOPBI  KOHIIEHTPAIIMU  PAcCTBOPEHHOTO  BOJIOPOJA
(ACcH,) MoryT mnpuMEHAThCS Ul aHalu3a XUJAKUX CpEeA C HEU3BECTHBIMU
KoadpUIIeHTaMH PacTBOPUMOCTU BoAopoaa. CeHcophl ATOro Tuia, o0jaaas TeMU
xe pocromHctBamMu uyto U ACpH,, oTinuyaroTcss cBOMMHU (YHKIIMOHAJIbHBIMU
CBOMCTBaMHU, a UMEHHO, u3MeputTeiabHblii curHan ACcH, npsiMo mpomnopimoHaiien
MacCOBOM KOHIIEHTpAIlMM PAaCTBOPEHHOTO BOJIOPOJA B AHAJIU3UPYEMOM KHUIAKOCTH.
JlJist 5TOTO THIa CEHCOPOB HE TPeOyeTCs BHECEHHWE KOPPEKIMH Ha TeMIEPaTypPHYIO
3aBUCUMOCTH KO3(UIIMEeHTa pacCTBOPUMOCTH BOJIOPOJAa B MUCCIEAYEMOM KUIKOCTH.
KanubpoBka Takux CEHCOPOB MOXKET MPOBOJUTHCSA IO JUCTUIUIMPOBAHHON BOJIE,
HACBIIIEHHON BOJOPOJOCOIepKalield ra3oBoil cMmechto. [lpuopurer cozmanus AC,
paboTalImMUX B pEXKUME H3MEPEHHs MacCOBOM  KOHIIEHTpAllMM  BOJOPOJA
npuHaIeKuT hupMme «Anspa BACCEHC .

Konctpyknus ACpH,-01 sBusiercs 0a30BOMl MOJENbIO aMIEPOMETPUUYECKUX
CEHCOPOB MaplMaIbHOTO AaBieHus Bogopoaa. Buemnuii Bug ACpH,-01 nokasan Ha
puc. 4. 2.
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Puc. 4.2. Buemnnii Bug ACpH,-01, ACpH,-02, ACpH,-03 u ACpH,-04.

ACpH,-01 mpencraBisieT cob0i AIEKTPOTUTUIECKYIO SIUCHKY, 00pa30BaHHYIO
AJEKTPOJHOM CcHCTeMOM - aHogoM 13 u  XxjgopcepeOpsHbIM  KaTojaoM 6,
NOTPYKEHHBIMU B PacTBOpP JJEKTposiuTa 5. DJIEKTpOXUMHUYECKas s4yerka
pacnoiioKeHa B Kopnyce 2 U OTAEJIEHA OT aHATU3UPYEMOM Cpeabl Ta30MPOHUIAEMOMN
MeMOpaHoi 12. DnekTpoaHas cucTeMa 3aKperyieHa B CTEKJISIHHOW LWJIMHAPUYECKOMN
ruib3e 9 tak, 4ro aHoA 13 pacmnosnokeH BAOJb €€ OCH U KOHTAaKTHPYET C pacTBOPOM
AJIEKTPOJIUTA 5 CO CTOPOHBI TOPLIOBOM YACTH THIB3bl 9, a XjlopcepeOpsHbIid aHoAd 6
pacmoiokeH Ha OOKOBOW MOBEPXHOCTH THIIB3BI 9. ["azomponuriaemas memoOpana 12
3aKperyieHa Ha TOpPUOBOM yacTu Kopmyca 2. ['epmeTusanusi 31€KTPOIUTHYECKON
SAYEUKU OCYIIECTBISICTCS C MOMONIBIO YIUIOTHUTENIBHOrO Kojiblia 3 u raiiku 1. Ha
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OOKOBOI MOBEPXHOCTU KOpIyca 2 UMEETCsl APEeHaKHOe oTBepcTue 14 mig yaaieHus
n30bITKAa pacTBOpa AJIEKTPOJIUTa 5. AHanu3aTopbl Ha 0a3e aMIepOMETPUUYECKOIO
cencopa ACpH,-01 cHabGxeHbl CHCTEMOM TEPMOKOMIIEHCAIIMM, BBOAUMON Ha
CBOMCTBa Ta3ONpOHMUIIAEMON MEMOpaHbl W/MIW TEMIIEPATypHYIO 3aBHCHUMOCTb
PacTBOPUMOCTH BOJIOPOJa B Bojle. JlaTuuk TemriepaTypsl 7 BIlasgH B TOPIIOBYIO YacThb
CTEKJISIHHOM Tuib3bl 9. PacrnonoxkeHue natyumka Temmeparypsl 7 u aHoxa 13 B
HEMOCPEJICTBEHHON OJIM30CTH OT aHAJTM3UPYEMOM JKUJIKOCTH OOECIeYUBaIOT
BBICOKYIO TOYHOCTb M JKCIIPECCHOCTh M3MepeHMi. Takoe pacroyiokeHue IaTyuka
TEeMIIepaTypbl 7 TMO3BOJIAET HCKIIOUUTH OIIMOKH MPU KaIUOpPOBKE CEHCOpa IO
aTMOC(EpHOMY  BO3[yXy, BO3HHUKAIOUIME M3-32  «OXJAXKACHHUS»  MeMOpaHbl
BCJICJICTBUE MCIAPEHHUS BIAru ¢ ee moBepxHocTU. CXO/ICTBO MOCTOSHHBIX BPEMEHU
OTBETa aMIIEPOMETPUUECKOT0 CEHCOpa Ha M3MEHEHHUsS KOHIIEHTPAllMM BOJOpOAa U
TEMIIEpaTypbl AHAIM3UPYEMON JKHJIKOCTH TMO3BOJISIET CHU3HUTH JIMHAMHYECKYIO
MOTPEIIHOCTh U3MEPEHUN M O0ECNEeYUTh BBICOKYIO TOYHOCTh TEPMOKOMIICHCAIIHMH.
ACpH,-01 moxer ycraHaBIMBAaTBHCS B MPOTOUYHYIO H3MEPUTEIBHYIO KaMepy U B
crangaptaeie  ckisHku — BITK-150-29/32-14/23  (IlpousBoautenr - OO0
"Crexnonabceppuc”, r. Kmua, M.O., mmdp npu 3akaze 560). braromaps maiaomy
NOTpeOJICHUIO BOJOPOIa aMIIEPOMETPUUECKUM CEHCOPOM, OH MOKET HUCIIOIb30BaATHCA
U1 «In vitroy u3MepeHuit B mukpomnpobax (50 mxi). B atom ciaydae ACpH,-01
YCTaHABJIMBAETCS B UBMEPUTEIIBbHYIO KaMepy 1iist «MuKpoananuza» (MKMA).

Koncrpyknus ACpH,-02 ornuuaercs ot 6a3oBoii mozenu ACpH,-01 Gonee
BBICOKOW 4YBCTBUTEJIBHOCTBHIO, TIOATOMY JJIMHA KaOEJsi 3TOr0 CEHCOpa MOXKET OBITh
no xenaHuro 3akazuuka ysenuueHa 10 10 M. CeHcopbl 3ToM MoaudUKAIIUU MOTYT
yCTaHABJIMBATHCSA B MPOTOUYHYIO M3MEPUTEIBHYIO KaMepy M B COCTaBE aHalM3aTropa
ABII-11T" npegHa3zHayeHbl 7151 aHATUTHYECKOTO KOHTPOJISI BOJIOPO/Ia B MTOTOKE T'a30B,
IPOTEKAIOIINX YEPe3 U3MEPUTEIBHYIO KaMepy.

Koncerpykumsa ACpH,-03 ornuuaercs ot momenu ACpH,-01 noseieHHON
YYBCTBUTEIBHOCTHIO U MPEAEIHHO HU3KON BEIMYMHON OCTATOYHOT'O TOKA.

Momudukauus cencopa ACpH,-06 otnnuaercst ot 6azosoit moaenu ACpH,-01
TE€M, YTO €ro KOHCTPYKIMSl BBINIOJHEHA U3 MAaTE€pPUAlOB BBIIEPKUBAIOUIUX
temmepatypy 143 °C u u3dbirounoe gasienue 3 arMm. biaarogaps 3ToMy KOHCTPYKLUS
ACpH,-06, noka3zanHasg Ha puc. 3.8, BBIICPKUBAECT HEOTPAHUYECHHOE KOJIUYECTBO
[UKJIOB CTEPUJIM3ALMU OCTPBIM MapoM. DJIEKTPOJHAsI CUCTEMa CEHCOpa, COCTOSIIAs
u3 katona 6, aHojma 13 M pacTBOpa 3JIEKTPOJIMTA, pa3MelleHa B KoJIayke 2 u3
IUIACTMACChI, YCTOWYMBOM K BBICOKMM TeMmIlepaTypaM U naBieHusiM. Ha TopiioBoii
MOBEPXHOCTH KOJIauka 2 3aKperieHa cucremMa memOpaH 12, Bblaep:KuBaroias
nepenaabl JAaBiCHUS, BO3HUKAIOIIME B IMPOIIECCE CTEPUIIM3ALUU CEHCOpa OCTPBIM
napoM. C 3ToH 1enpi0 Ha OOKOBOM MOBEPXHOCTH MEMOPAHHOIO KOjMadka 2 Takxke
pacroiokeH KoMIeHcaTop AaBieHus. bnarogaps pe3nHoBbIM Kojibuam 3, 4, u 8
oOecrieynBaeTcs repMeTH3alus dJIEeKTPOJTHON CUCTEMbI CEHCOpa MPU HAaBUHYMBAHUU
HUKHEro kopryca 1 Ha kopmyc cercopa 15. Ha kopmyce 15 cencopa 3akperuieH
pazpeM i nojkiIoueHus: kabdens 10, COSIUHSIONIETO0 CEHCOpP C M3MEPUTENbHBIM
yctporictBoM ABII-11. Cencopst ACpH,-06 BiyCKarOTCsl B HECKOJIBKUX BapUaHTaX
UCIIOJIHEHUS, OTJIMYAIOIIUXCS Ta0apUTHBIMH U MPUCOCIUHUTEIBLHBIMU pa3MEPAMH.
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Yuudunuposannsie pazmepsl ACpH,-06 mo3BoJISIOT HCHOIB30BATh 3TU CEHCOPDI IS
aHAJIMTUYECKOTO0 KOHTPOJISI BOJIOPOJa B OMOJIOTMUECKHUX KUIKOCTAX B (hepMeHTepax
u OMOpeaKTOpax OTEYECTBEHHOTO M 3apyOekHOro mpousBojacTBa. OO003HAYEHUS U
yHU(ULIHUPOBAHHBIE pa3Mepbl BapuaHTOB ucnoyiHeHus ceHcopoB ACpH,-06 npu
3aKa3e U B JOKyMEHTAIMU JAPYTOro U3jenus MpuBeeHbl B Ta0auIe Ha puc. 3.8.

4.3. Onucanne KOHCTPYKIIUHU
U3MepHUTeNbHBIX Kamep.

Hns  pemeHuss  psanga
KOHKPETHBIX 3aj1a4y
AHAIUTUYECKOTO KOHTPOJIS
Bojopona (Qupmoit  «Anbda
BACCEHC» BBIITYCKAKOTCSA
HECKOJIbKO Mo U (pUKaIAN
U3MEPUTEIIBLHBIX KaMep.

WsmepurenpHas kamepa Juid
MHKPOAHAJIN3a (MKMA)
nmokazana Ha  puc. 4.4.
AmMnepoMmeTpudeckuid cercop |
yCTaHaBJIMBAETCA B KOpIyC 2
U3MEPUTENBHOM  KaMepel U
(uKcHpyeTCs B HEW C TOMOILBIO
raiku 3. YyBCTBUTENbHAS YaCTh

N

o Ok

1. AMNepoOMET PUUECKUA CeHCOop.

2. Kopnyc U3MepUTEnbHOW KaMepbl.
3. [akka.

4. YNNOTHWUTENbHbLIA KONMNau4oK.

5. BxogHoW wryuep.

6. BbIXOAHOW WTYyLeEp.

Puc.4.4. MameputenbHada Kamepa An4d MukpoaHanusa.

CEHCOpa T'epMETU3UPYETCS C MOMOIIbIO YIUIOTHUTEIHHOTO PE3UHOBOrO Kojmnauka 4

Q=

IpU 3aKpyuyuBaHUM ravku 3. Jlg BBOJA aHAIM3UPYEMOW HPOOHI
IIPEAYCMOTPEH BXOAHOM wITynep S5, a mng Bbixoxa mrynep 6. C
nomouplo UKMA MOXHO NpOBOINUTH U3MEPEHUS B MUKPOOOBEMAX
xuakoctert (50 M) u razoB. C MOMOIIIBIO JAHHON KaMephl MOXKHO
TaK)K€ MMPOBOJIUTh U3MEPEHHSI B MUKPOIIPOOaX KPOBHU.

W3mepuTenbHble KaMepbl JUlsl aHajln3a B IOTOKE TIa30B
(UMKIIT") u B nmotoke xuakocrei (MKIDK) nmokazansl Ha puc. 3.2,
puc. 3.9 u puc. 3.10. KoHCTpyKIIMM 3THUX U3MEPUTENIBHBIX Kamep
ornuyaoTcsi oT UKMA pacnoyioxkeHueM BXOAHOTO U BBIXOJHOIO
HITYIEPOB, a Takke criocodbom repmeruzanuu AC.

Koncrpykmus HUKIDK ornmuaercs or UKIID Hanmnumem
OOpaTHOTO  KJjamaHa, pacHoOJO)KEHHOTO B  HI)KHEW  YacTH
U3MEPUTETBLHOMN KaMephl (cM. puc. 4.5).

Puc. 4.5. O6parnsiii kianan 8 UKIDK

Hayuno-npouszeoocmeennan @upma “ BUOAHAIUTHYECKHE CUCTEMbBI U CEHCOPBI”
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OOpatHbIii KJamaH yCTAaHABIMBAETCA HA HIDKHUM IOTyHep, KOTOPHIM
3aKpY4YMBAETCA B U3MEPUTEIIbHYIO Kamepy (cM. puc. 4.6).
|

[

)
:

]

Puc. 4.6. YcranoBka oOpaTHOro KjianaHa Ha IITYIep

B naHHBIX KOHCTpYKUHMSX 3nekTpoaHas cucteMa AC repMmeTusnpyercs ¢
nomoielo Koiblia 4 (cMm. puc. 4.2), yCTaHOBIEHHOTO Ha OOKOBOW IOBEPXHOCTU
MeMmOpaHHoro kojmauka 2. [Ipu 3akpyumBanuu raitku (cM. puc. 3.10) pesuHOBOE
KoJIbIIO 4 (cM. puc. 4.2) nepexkpriBaeT apeHaxHoe orBepctue 14 B kopnyce AC. [ns
KPEIUICHUSI W3MEPUTENBHBIX KaMep Ha WIIUTE WU «I0 MECTYy» MpPEeayCMOTpPEH
CIIEHHUAJIBHBIA JIepKaTEeNb, BXOASIINI B KOMIUIEKT NOCTaBKHU. lIpucoennHUTENbHBIE
HITylLIepa pacCuMTaHbl Ha nojBojsIMe TpyOku u3 [IBX ¢ BHyTpeHHUM quameTrpom 6
MM. Ha nuHHMM BXOoJa MOXET ycTaHaBiIuBaThes QuibTp, 3aunmmiaronmii AC ot
TBEP/IbIX YACTUI] IPUCYTCTBYIOLIUX B aHAJIM3UPYEMOU KUJIKOCTH WIIH rase.

W3mepuTenbHas kaMepa Julsl aHaau3a JibIxaTeldbHbIX ra30Bbix cMmeced (MK
ommyaercss or MKMA T1eMm, 4TOo €€ BXOJHOW M BBIXOJHOW IITYLEp HMEIOT
yauduiupoBannsie pasmepsl F22. bmarogaps stomy UKD ¢ ACpH,-02 moxer
YCTaHABIIUBATbCA B JbIXATEJIbHBIM KOHTYpP almapaToB MCKYCCTBEHHOW BEHTHJISIIUU
JIETKUX, HApKO3HO-JBIXaTEJIbHON amnmapaTypbl, TUIIOKCUKATOPOB U B JIp. allapaTrbl
MEIULIUHCKOIO0 HA3HAYEHHUS.

W3meputenpHas kamepa Julsl MOAKIIOYEHUS ceHcopa K umnyJibcHou sunun (Y AP-04)

N3mepurenbHas Kamepa COCTOUT M3 JIByX OCHOBHBIX 3JIEMEHTOB: MPOTOYHOM
sueiikn 1 (puc. 4.7), B KOTOpOW YyCTaHaBIWMBAEeTCS CEHCOp 2 W Talku 3,
oOecrieunBarolei ero gukcanuio. I'epMmeTusaius ceHcopa B U3MEPUTEIIbLHON Kamepe
OCYUIECTBIISIETCS IO cXeMe «cdepa Mo KOHYCy», NMPU ATOM raka 3 J0JKHA OBITH
YMEPEHO 3aTSAHYTA.

tynepa ans BXoJa U BBIXOABI MPOOBI pacCYMTaHbl Ha MOABOJSALIUE TPYOKH
U3 HEepP>KaBEIOIICH CTalll C BHYTPEHHUM JUAMETPOM 6 MM U TOJIIMHOW CTEHKH 1,5
MM.

Hayuno-npouseoocmeennan Qupma “ BUOAHAJTUTHYECKHE CHCTEMbI H CEHCOPBI”
AHAJIU3ATOP BO/IOPOA ABII-11
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Puc. 4.7. U3mepurenbHas kamepa.
1- mporounas suenka; 2 —
aMIIEpOMETPUYECKUI CEHCOD; 3 — ranka; 4-
BXOJIHOU WITYLIEP; 5 — BBIXOJHOW IITYLIEP

[imi
i
OO0 OO

4.4. IlpuHuun padoThl aHAJIU3ATOPA.
PabGora ananuzatopa OcCHOBaHa Ha MOJSPHU3ALUMU AHOJA OTHOCUTEIHHO
BCIIOMOTATEJIbHOIO JJIEKTPOJAAa W MU3MEPEHUM TOKa JIETIOJSpU3AlUH,
BO3HUKAIOLIErO0 B pe3yibTate auddy3un BOAOpOAa U3 HCCIETyeMOi
KUJKOCTH U TIOCJIEIYIONIEN 3JIEKTPOXUMHUYECKON PEAKIMU €r0 OKUCIIEHUS,
IPOTEKAOIIEH MO CXeMe

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

Curnaner AC ¥ JardyMka TeMmIepaTypbl YCUIIMBAIOTCA B MPEIBAPUTEIIBHOM
ycunutene, HopMupyroTcs u nojgarorcss Ha ALIIL [locne BHeceHUs: aBTOMaTUYECKHUX
KOPPEKIIMH Ha TEMIIepaTypHYIO 3aBUCUMOCTh KO3(D@UIMEHTa NPOHUIIAEMOCTH
BOJOPO/Ia B Ta30MpPOHUIIAEMON MeMOpaHe W/WiIM  TeMIlepaTypHYI 3aBHCHUMOCTb
koa(dduiieHTa pacTBOPUMOCTH BOJIOPOJA B BOJE, MOITYUYEHHBIH B M3MEPUTEIHLHOM
YCTPOMCTBE CHUTHajd OTOOpakaeTcs Ha JUCIUIee aHalu3aTopa B BBIOpAHHOM
orneparopoM eaunuiie usmepenus. OmgHoBpemenHo curHan AC npeoOpasyercs B
TokoBbIM curHan 0 — 5 wim 0/4 —20 MA. Curnan AC B uudpoBOM BHUAE MOMKET
nepenaBaTbess Ha KoMmnbloTep yepe3 RS-232 wnm RS-485. Pesynbrarsl n3MepeHuid
MOTYT TaKX€ 3alUChIBAThCS B YHEPrOHE3aBUCUMYIO MaMsTh B (pOopMaTe BHIOPAHHOTO
IPOTOKOJIA (HEMPEPbIBHAS IUCKPETHAS 3aIMCh) U B 3JIEKTPOHHBINA OJIOKHOT.

Hayuno-npouszeoocmeennan @upma “ BUOAHAIUTHYECKHE CUCTEMbBI U CEHCOPBI”
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5. OBIIUE CBEJIEHUSL.

5.1. O0mme cBeieHus1 00 M3MepsieMbIX BeJTHYNHAX U eAUHULIAX U3MEPEHMS.

[Ipy  aHanUTHMYECKOM  KOHTpOJIE  BOAOpPOAAa B  Tra3ax  CUMTAETCS
oOlIenpU3HAHHBIM XapaKTepHU30BaTh €ro MapuuaibHbIM JaBieHueM (pH,) w/mnm
KoHieHTpanuei (cH,). Jlnsg usmepenuii mapuuaibHOTO JaBJIEHUS] BOAOPOAa OOBIYHO
UCIIONB3YIOT CIEAYIOIINE €AUHULBI U3MepeHus: MM.pT.cT, klla. [log mapuuansHeIM
JaBJICHUEM BOJOpOJAa B ra30BOM CMECH IMOHUMAIOT Ty YacTh OOILEro AaBJICHMS,
KOTOpasi MPUXOJMUTCS Ha MOJIEKYJIbl Bojopoaa. [lapunanbHoe naBieHue BOJOPOJA B
rase 3aBUCHUT OT OapoMeTpuueckoro Aasienus (B) u Bnaxuoctu Y. s uckiroueHus
OIMOOK KaJIMOPOBKM BO3HUKAIOMIMX H3-32 HEONPENEJIEHHOCTH B 3HAYCHHUH
BIQXXHOCTM Ta3oBoM cMmecw, B aHamusarope ABII-11 mnpexycmorpen pexum
aBTomMaTH4eckoil kammopoBku 1o [1I'C HackllIeHHON MapaMu BOJIbI WM MTOJIy4aeMoOu
c mnoMmomplo ycrpoicTBa ansi  KamubpoBku YK-01. Ilpu mnpoBemenuu aBTO
KaTMOpOBKM aHAJIM3aTOp 3ampalinBaeT 3HAYCHHE AaTMOC(EpHOro MdaBlIEHUS U
YUUTHIBACT JABJICHUE HACBHIIICHHBIX BOJSHBIX MApOB MpU TEMIEpaType KaaTuOpPOBKH.

Jlis m3MepeHuil KOHIEHTpPAllMu BOJOPOAAa B Ta3aX OOBIYHO HCIHOJB3YIOT
BEJINYMHY «IIPOLEHTHOE COJIEPKAHUE BOAOPOJa», a B KAYECTBE €AUHULIBI U3MEPEHHUS
- 00beMHBIC TTPOIIEHTHI (00. %).

IIpy aHanIUTHYECKOM KOHTPOJIE BOJXOPOJAa B  JKHUJIKOCTSX  CUHTAETCS
OOIIeTPU3HAHHBIM XapaKTepU30BaTh €ro mapuuanbHbIM naeineHueMm (pH,) w/mnm
koHuentpamueit (cH,). IlapuunanbHoe paBneHue BOAOpPOAA B KUIAKOCTH PABHO
napuyaibHOMYy JIaBJICHUIO BOJOpOJa B ra3oBoll (a3ze C KOTOpPOMl IKUIKOCTH
HaXOAUTCA B COCTOSHMM JUHAMHYECKOTO paBHOBecus. g m3MepeHun
MapuuaibHOrO JAaBlieHUs Bopopoaa B a”anu3zatope ABII-11 mpemycmoTrpeHbsl nBe
€IUHULIBI U3MEpEeHUs: MM.PT.CcT. U Klla. IIpu npoBenenun n3MepeHnii mapuuagIbHOro
JNABJICHHUsI BOJOPOJA B JKUIAKOCTH AHAJIM3aTOpP AaBTOMAaTHYECKH KOMIICHCHPYET
CHUCTEMAaTUYECKYI0 OMNOKY M3MEPEHUS, U3BECTHYIO B JINTEPAType Kak KOIPPHUIIHECHT
«KuakocTb-rasy.

JU1g u3MepeHuil KOHUEHTPALMK BOJIOPO/IA B KUIKOCTAX OOBIYHO UCIOJIB3YIOT
BEJIMUMHY MAacCOBOM KOHIICHTPAIIMH BOJIOPOAA, BRIPAKEHHOW B MT/JI, MKI/JI MU ppm.
VYuuteiBag uyro curHan ACpH, mnpsmo nponopumonanen pH, wm 3aBucur ot
TeMIleparypel  aHaimsupyemou — xkuuakocty  ABII-11  BHocuT  nBOVHYIO
TEMIEPATypHYI0 KOMIIEHCAIIMI0 Ha AU(PYy3HMOHHBIE CBOMCTBA Ta30MPOHUIIAEMOM
MeMOpaHbl M TEMHEPATYPHYIO 3aBUCUMOCTh KO3 (DUIIMEHTA PACTBOPUMOCTH
BoJOopoaa B Boxe. Ilpm 3TOM aHanmm3aTop TakKe KOMIIEHCUPYET CHCTEMATHYECKYIO
omnOky wu3MepeHuid <« Kuakocte-ra3». B Tex ciywasx, koraa wusmepenus cH,
IPOBOJATCA B COJICHBIX BOJAX, AHAJIM3aTOp AaBTOMATHYECKH KOPPEKTUPYET
pe3yJbTaThl U3MEPEHUN B COOTBETCTBUM C COJICHOCTBIO, 3aJaHHOW B IIEpECUETE Ha
NaCl.

JInsg peanuszanuu HW3MEPEHWHM KOHLEHTPAMM BOJXOPOJAa B JTHX EIMHHULIAX
IPOBOMSAT aBTO KanuOpoBKy aHanu3aropa no [1I'C nacelieHHON mapaMu BOJbLI WU
[0 Tra30BOM CMECH MOJIy4aeMoOW ¢ MOMOIIbI0 ycTpoiicTBa mia KaimuOpoBku YK-01.
brnaronapss peann3oBaHHBIM B aHaJIM3aTOpEe aJrOpUTMaM BbIOOpa M IepecyeTa

Hayuno-npouseoocmeennan Qupma “ BUOAHAJTUTHYECKHE CHCTEMbI H CEHCOPBI”
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€AUHULl W3MEpeHuil, Bbl MOXeTe OCYyIIEeCTBIATh IEPEXO] W3 OJHOW €IUHUIIBI
U3MEpEHUs B Jpyryro 0e3 HeoOXOIMMOCTH TNepeKanruOpoBKU. AHAIU3aTOP
CaMOCTOATENILHO  OMPEACIUT HEOOXOJMMOCTh BHECEHUs TeX WM  HHBIX
TEPMOKOMIICHCAIIMH, BBIMOJIHUT BCE HEOOXOAUMBIE TIEPECUEThl, CBS3aHHbBIE C
U3MEHEHUEM H3MEpPSAEMONM BEJIMYMHBL, EIUHULBI M3MEPEHUS M NapaMeTPOB
kanuOpoBku. [lpu 3TOM AMana3zoHbl HACTPOHMKH TOKOBOTO BBIXOJA W TPEJIEIIOB
pPEryJIMpOBaHUSl CUTHAJIM3alMM AaBTOMATUYECKHM M3MEHSTCS B COOTBETCTBHHM C
BbIOpaHHOM BaMu euHUIIBI ©3MEpPEHUSI.

5.2. O0mue cBeeHUS MO KAJINOPOBKE aHAJIN3AaTOPA.

Curnan ACpH, sBnsercs nuHelHOW (QYHKIHMEW HapIuaIbHOTO JABIICHHS
Bogopoaa. [losTomy 111 KamMOPOBKM aHAIM3aTOpa HYXKHO UMETh BCETO JIBE TOUYKH:
ATAJIOHHYIO HYJIEBYIO TOUKY (Hampumep atMOocC(hEepHBI BO3AYyX, YUCTHIH a30T, aproH
WIN Jp.) U Cpelly C W3BECTHBIM MaplLHAIbHBIM JAaBICHUEM BOJOPOJA, HAIPUMEP
noBepouHyro razoByto cmecb (III'C) w3 arrecroBaHHOro OayuloHa WK
npurotaBiuBaeMyto B YK-01. Jlpyroe BaxkHOe OOCTOSITENICTBO CYIIECTBEHHO
yIpOIIAroIee MpoIeaypy KaaTuOpOBKH U MOBEPKH aHATIM3aTOPOB 3aKIFOUAETCS B TOM,
YTO pa3HHUIIA MIOKA3aHUM NPU U3MEPEHUAX B T'a3€ U )KUIAKOCTH HAXOMSIIEHCS C HUM B
PaBHOBECHUU COCTABIIAET MTOCTOSHHYIO M MAIYH0 BEJIWYMHY, KOTOPask AJITOPUTMUYECKHU
KOPPEKTUPYETCH. [Toaromy KaJTnOPOBKY 151 ITIOBEPKY AHAJIN3aTOPOB,
IIPEIHA3HAYCHHBIX Ui u3Mepenud pH, u cH, B )KHUAKOCTAX MOXXHO IIPOBOJUTH IO
[II'C. TloHsATHO, YTO OT TOYHOCTH KAJIMOPOBKM aHAIM3aTOpa 3aBUCUT TOYHOCTH
u3Mepenuid. Tak, Hampumep, MpU H3MEPEHUSX B 00JacTH HM3KMX 3HadeHud pH,
TOYHOCThH aHaju3a B OOJBIICH CTENEHH 3aBHCHT OT TOYHOCTH KAIMOPOBKU HYJIEBOU
TOYKH, ¥ HAO0OOPOT, TOYHOCTh W3MEpeHUW B obOmactu Oonbmmx pH, B OombIiei
CTETNIEHU 3aBHCHUT OT TOYHOCTH KanuOpoBku ananusaropa mo [1I'C.

B ananuzarope peann3oBaHbl CIEIYIONINE BUIbI KAITHOPOBOK:

e KaJMOpOBKA MO HYJIEBOM TOUKE;

e apTomaTuyeckas kanuoOposka mno [1I'C;

e clieUMaJbHas KATMOPOBKa.
KannbpoBka HyJI€eBON TOUKH.
[Ipu u3MepeHusx B 00J1aCTH MajbIX KOHIEHTPALUM BOAOPOa, OIMOKHU, CBSI3AHHBIE C
HETOYHOCTBHIO KAJIUMOPOBKM HYJIEBOM TOYKH, MOTYT MPUBECTH K 3HAYUTEIHHBIM
omnOkaM u3mepeHuil. st mpoBeAeHUsT TaKUX U3MEPEHU HaMM pa3padOTaHbl JIBE
momudukamuu cencopoB: ACpH,-03 u ACpH,-04. I'maBHBIMH OTIMYUTETHHBIMH
0COOCHHOCTSIMU 3TUX CEHCOPOB SBJISIOTCS MPEACIbHO HU3KOE 3HAUEHUE OCTATOYHOTO
TOKa CEHCOpa, €ro CTaOMIBHOCTH BO BPEMEHH M oOecmeueHue padoThl ceHcopa B
YCIOBUSIX  «HEPA3PYLIAKOLIETO» KOHTPOJISI aHAIM3UPYEeMOM  Kujukoctu. Jlimd
oOecrievueHrs BBICOKOW TOYHOCTH M3MEPEHHI KOHIIEHTpaIMii BOIOpoAa B o0iacTu
HU3KHUX KOHIICHTPAIIMI PEKOMEHIYEM TIIATEIbHO MPOBOAUTH KalUOPOBKY HYJIEBOI
Touku. JIJig KamuOpOBKHM 3TOM TOYKH MOXKHO HCIIONB30BATh aTMOC(EPHBI BO3AYX
WJIY Ta3bl BBICOKOW YHCTOTBI, HE COJAEPKAIIUE BOJIOPO.
ABTOKanHOpOBKA 110 NOBEPOYHOM ra30BOM cMecH.

Hayuno-npouszeoocmeennan @upma “ BUOAHAIUTHYECKHE CUCTEMbBI U CEHCOPBI”
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Jis uckitouyeHus OmMOOK KaTMOPOBKH, BO3HUKAIOIIMX M3-32 W3MEHEHUS
BrnaxkHoctu [1I'C, aBTomMarnueckyro KaiuOpoBKYy HeoOxoaumo mnpoBoauTh mno [1I'C,
HACBIILIEHHON TTapaMH BO/IbI.

[Ipu npoBeneHuun aBromarnueckoi kanubpoBku no [1I'C ananuzarop ABII-11
U3MepseT TemIeparypy MeMmOpaHbl C TOMOLIbI0 BCTpoeHHOro B AC naruyuka
TEeMIIepaTypbl 1 KOMIIEHCUPYET TEMIEPATYPHYIO 3aBUCUMOCTb €€ MPOHUIIAEMOCTH 10
BOAOpPOAY. 3aTeéM  pPACCUMTHIBAETCS  ypaBHEHHE  KalMOpPOBOUHOM  MpPSIMOIA,
IIOCTPOEHHOH B KOOpAMHATaX: pacdeTHoe 3HaueHHe (pHy)pacy OT HCTHHHOTO (PH)),cr B
KanmuOpoBOYHOM cpene. bnarogaps »ToMy KaiuOpoBKa U HM3MEPEHUS BEITUYMHBI
naplyabHOTO JaBJICHUs (€AUMHUIBI U3MEPEHUs: MM.PT.CT., klla) wiu mpoueHTHOro
colepKaHusl BOAOpoJa (eAMHMIIBI U3MepeHus: 00. %) MOryT NpOBOAMUTHCS MpU
temneparypax ot 0 mgo 50 °C. Ilpu kamuOpoBKE M H3MEPEHHSX BOJIOPOJAa B
KUAKOCTSIX B €IUHUIAX MACCOBOW KOHIIEHTpaluH (MI/J, MKI/J, ppm) aHaau3aTop
KOMITEHCHUPYET TaKXe TeMIIepaTypHYIO 3aBUCUMOCTh K03 HUIIMEHTa paCTBOPUMOCTU
Bojioposa B Boje. [loaTomMy KaiuOpoBKa M M3MEPEHMs] MAacCOBOW KOHIIEHTpAllUU
BOJZIOPO/Ia B BOJIE TaKE MOTYT MPOBOJAUTHCS MPH JIIOOOW TeMIiepaType B AMANa30He
ot 0 1o 50 °C. Unremnexryanbabie anroputMbl ABII-11 nossonsror Bam npoBoauTs
KaJMOpOBKY B JIFOOOW BBHIOPAHHOW €IWHUIIE U3MEPEHHMs, a 3aTeM IpPHU U3MEPEHUSX
NepexXoAuTh B JOOYIO APYrylo eauHuily usmepenus. [Ipu stom He Tpebyercs erie
pa3  OPOBOJAUTH  KaduOpOBKY.  AHAIM3aTOp  CaMOCTOATENBHO  ONPEAEIUT
HEOOXOJMMOCTh BHECEHHMS T€X WM HHBIX TEPMOKOMIICHCALIUW, BBIMIOJIHUT BCE
HEOOXO/MMbIE TMEPECUEThl, CBA3aHHBIE C M3MEHEHHUEM KaK HM3MEpPSIeMOU BEJIMYHWHBI,
Tak W eAUHUIBI u3MepeHus. Eciu u3MepeHuss OyAyT MNPOBOAMUTHCS B BOJAX C
U3BECTHBIM COJIECOJIEP’KAaHUEM, aHATN3ATOP TAK)KE BHECET KOPPEKLIUIO HA COJEHOCTb.

CnemnmanbpHas kanubpoBka. [Ipu cnernuanbHON KamuOpoBKE aHalIM3aTOpa B
KayecTBE CTAHJApTHOTO o00pa3la ¢ M3BECTHBIM  COJEPKaHUEM BOAOPOJA
UCIIOJIB3YETCS BOJIOPOJOCOJEpKalllasi Tra3oBasi CMECh, IoJlydaemasl C TOMOIIbIO
ycTaHOBKHU KannOpoBoyHOi YK-01.

5.3. OO0mme cBeieHUs MO0 BBEICHNIO KOPPEKIMiA B NPoLecce U3MepPeHuii.

5.3.1. Koppexkuusi Ha u3MeHeHHe 0ApOMETPUYECKOTr0 JABJICHUS.

N3mepsiemblie BennuuHbl «lIpoLieHTHOE conep:kaHue Boxopoja B razax» (00.
%) He 3aBUCAT OT OapomeTpuueckoro aasieHus. Tak kak curHan ACpH, mpsmo
nponopuuoHainen pH,, To mpu mnpoBeaeHMH H3MEpeHHil B 00. % HEOOXOAUMO
CIICIUTH 32 U3MEHEHUIMHU OapomeTrpudeckoro masicHus (B). Eciu 6apoMmerpuueckoe
JaBJICHUE OTJIWYAETCS Ha BeJWYuHy Oonee uyem 10 MM.PT.CT. OT 3HAYEHHUA
3alUCaHHOTO B HSHEPrOHE3aBUCHUMYIO MaMsITh NpPU TMOCIETHEH KaauOpoBKE, TO
HEOOXOUMO  OTKOPPEKTHpOBaTh d3TO 3HaueHwe. [l 3TOro B pexume
«YCTAHOBKA» (cm. puc. 8.3-1 u 8.3-2) He0OX0aUMO BBECTH TEKYIllE€ 3HAUCHHE
O6apomeTpuueckoro gasieHus. [lpu 3ToM He TpedyeTcss MpOBOANUTH aBTOKAINOPOBKY
CHOBAa. OJTH 3aMeyaHus B IIOJHOM Mepe OTHOCATCA K 3aJadyaM HM3MEpPEHU
MPOIIEHTHOTO COJAEP>KaHUSI BOJOPOJa MPU MOBBIINIEHHBIX JABJICHUSIX, HAPUMEDP B
Oapokamepax M B COCyJIax pabOTarONIUX MPH H30BITOYHOM JIaBJICHHH.
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5.3.2. Koppeknusi Ha COJIEHOCTb.

N3BecTHO, YTO C YBEJIMYEHUEM COJIEHOCTH MaccOBas KOHLEHTpaLUs BOJOPOJa
B BOJIHBIX pacTBOpax yMmeHblaeTcsi BcieacTtBue 3pdexra Ceuenona. [loaromy npu
IIPOBEICHUH M3MEPEHUH MAcCOBOM KOHLEHTpAUUU BOJIOPOJA (€IUHULBI U3MEPEHHUS
MT/J1, MKT/JI, ppm) B BOJIaX C CoJepKaHUEM coJiei Oosiee 1 1/ HEOOXOAMMO BBOJIHTH
KOPPEKLUI0 Ha COJIEHOCThb. CllelyeT NOMHHUTbH, YTO PA3JIMUHBIE COJM I10-PA3HOMY
«BBICATMBAIOTY» BOAOPOJ. OOBIYHO KOPPEKIUIO HA COJICHOCTh BBOJSAT IO MMOKA3aHUSIM
KOHAyKTOMeTpa B niepecyere Ha NaCl.

bonee anexkBaTHBIM CpEACTBOM HW3MEPEHMsI KOHILIEHTpAaUWMK BOAOPOAA B
KUIKOCTSIX C HEU3BECTHBIMU KO3 dullneHTaMu pacTBOpuMocTy sABIsitoTcst ACcO,.

5.3.3. Koppekuuss cucTeMaTHYeCKOWl  INOTPEIIHOCTH  HM3MEPEHMIl:

k03¢ punment «Kuakocrn-I"a3».

[Ipn anammsze xuakocred 11 ACpH, XapakTepHbl CHCTEMATHYECKUE
norpemHoctu uMepenuil. [lpupona nogoOHbIX OMIMOOK CBA3aHA C HEMACATbHOCTHIO
ACpH,. Ot ommbku nposiisitorest B pazuuue nokazanuii ACpH, B razoBoit dasze u
KUIKOCTH, HAXOJIAIIEHCSs C HEW B COCTOSTHUM JIMHAMHUYECKOrO0 pPaBHOBECHUS. OJTa
omuOKa TModyyuia Ha3BaHUE KOAIDPUIMEHT <CKUAKOCTh-Ta3y». [lns nHaubonee
coBepiieHHbIX KOHCTpYKIM ACpH, K03pHUIIMEHT «OKUAKOCTh-Ta3)» COCTABISAET OT 2
10 6 % (t.e. nokazanus ACpH, B xunkoctu menbliie nokazanuiit ACpH, B razoBoit
daze Ha 2-6%). s ACpH,-01, ACpH,-05 u ACpH,-06 ko3P dunireHT «KuaKkocTh-
ra3» He npesbimaet 2,5 %. na ACpH,-03 u ACpH,-04 Benunuuna kosdduimenta
(OKMJKOCTh-Ta3» HE IPEBBIIIAET COOTBETCTBEHHO 5 w 3,5 % mnpu pacxone
aHanuzupyeMon kuakoctu Oonee uyem 0.5 n/gac. B anammzatope ABII-11
peanu30BaH aJIrOPUTM BHECEHHUS KOMIIEHCALIMM CHUCTEMAaTUYECKOM MOrPEIIHOCTH
(GKUJKOCTh-Ta3». Meroauka M3MEpeHus U Npouleypa BHECEHUS KOPPEKUUU 3TOU
omnOku onucana B [Ipunoxenun 2 [Tacnopra.

5.3.4. BausiHMe CKOPOCTH NOTOKA AHAJM3UPYEMOH KHMAKOCTH. CHrHamn
ACpH, 3aBUCHUT OT CKOpPOCTH MOTOKAa aHaJU3UPYEMOU >KUJIKOCTU B OKPECTHOCTH
ra3onpoHuiaeMod MeMmOpaHsbl. JlJisi MUHMMHU3aLMM BIMSHHUS CKOPOCTHM MOTOKAa Ha
u3MepuTenbHbli curnan napamerpsl ACpH, ontumusupoBaHbl U BbIOpaHbI UCXOS
U3 YCJIOBHS 00ECIIEUEHUS «HEPa3pyLIAtOUIEro KOHTPOJIs» aHAIU3UPYEMOMN HKUAKOCTH.
B ACpH,-01, ACpH,-05 u ACpH,-06 wucnosb3yrorcss MHKpPOaHOABI, MOITOMY
BJIUSIHUE CKOPOCTH MoToka Ha curdHal AC He3HauuTenbHO Ojarojgapss Majomy
noTpeOJICHUI0 BOJOpOJa caMuM ceHcopoMm. [lns oOecrieueHus: H3MEpPEHHU B
MUKPOIPaMMOBOM  00JIACTM  KOHUEHTpAlMii HEeO0OXOAMMO NPHUMEHSTh KaTOJbl
oonbmiero auamerpa. Iloatomy B ACpH,-03 u ACpH,-04 ucnonb3yroTcsi KaTosl
muamerpoM 10 1 mm. Ilpu ckopoctax motoka Oosee 1 ji/yac 3aBUCHUMOCTH CHTHaja
JAHHBIX CEHCOPOB OT CKOPOCTH MOTOKA HE3HAUYUTENIbHA U HE TpeOyeT MPUMEHEHHUs
CleuualbHbIX  MEPETUBHBIX  YCTPOMCTB M CTaOWMJIM3aTOpPOB  pacxoja.
[{enecooOpa3HOCTh TPUMEHEHUS! ITUX YCTPOMCTB OINpaBlaHa TOJBKO MPHU pacxojax
MeHee 1 J/yac. ABTOMATHYECKYI0 K€ KOPPEKLHIO OIIMOOK H3MEPEHMS,
OOyCJIOBJIGHHBIX ~MaJbIMH pacxoJaMH, MOXHO OOecneuuTb NyTeM 3aJaHus
koapdunmenta <«KuAKOCTb-ra3», NPEIBAPUTEIBLHO HW3MEPEHHOI0 NpH JaHHOM
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pacxone. Metonuka omnpezeneHusi nonpaBoyHoro koddduimenta «KuakocTb-razy
onucana B [Ipunoxenuu 2 [Tacnopra.

6. YKASAHUE MEP BE3OITACHOCTHU U PEKOMEHJIAIIUU 110
IKCINVIYATALIUN AHAJIN3ATOPA.

6.1. Dkcrutyaranus aHainu3aTopa 0e3 03HaKOMJIEHUSI C HACTOSIIIIMM PYKOBOJCTBOM HE
PEKOMEHyeTCs.
6.2. TexHHueckoe OOCITYyKMBAHHE AaHAJIU3aTOPA U PEMOHTHBIE PAOOTHI JOJHKHBI
IPOBOJUTHCS MTPU OTKJIFOUEHHOM ITUTAaHUU.
6.3. Ilepen BKIIOYEHMEM AaHAIM3AaTOpPa B CETh CIEAYET IPOBEPUTH IPABWIBHOCTD
YCTAaHOBKM MPEJAOXPAHUTENS, COXPAHHOCTh M30JIALIMM CETEBOr0 IIHYpa U BHIIKH
NOJIKJIFOYEHHS K CETH.
6.4. IIpu 3KcIuTyatanuy aHaIM3aTopa 3arpeiacTcs:
- TPOU3BOJUTH COEIWHEHUE U DPa3beIWHEHHE Kaleneil mpu BKIOYECHHOM B CETh
aHAJIN3aTOPE;
- 3aMbIKaTh KOHTAKThl TOKOBOI'O BbIXOJa M RS-kaHaIOB Npu BKIIOYEHHOM B CETh
aHAJIN3aTOPE;
- paboTaTh IpPU HEUCIPABHOM aHAJIU3ATOPE;
[Ipn oOHapyK€HHH HEUCHPaBHOCTH HEOOXOAMMO BBIKIIOYUTH aHAJIU3aTOp U
BBI3BATh CIICLIMAIINCTA.
6.5. He nomyckaercs:
- TPUMEHATDH HIHYP U COEIUHUTENbHbIC KaOeIH ¢ MOBPEXKACHHON H30IIALUEH;
- NPUMEHATH HECTAHJAPTHBIE IPETOXPAHUTEIH.
6.6. Ilpu pabGore ¢ amMHIEepOMETPUUYECKUM CEHCOPOM CJEAYeT COOJI0ATh
OCTOPOKHOCTb, oOOeperasi CTEKIIHHYIO TWIb3y OT yzxapoB. llpu npnurensHOM
XpaHEHHH aMIEpPOMETPUYECKOr0 CeHcopa B Hepabouem cocrossHuu (Oonee 6
MECSIIEB) HEOOXOAMMO CIHUTh PACTBOP D3JIEKTPOJUTA, MPOMBITH KOPITYC CEHCOpa
JTUCTUIUTMPOBAHHOM BOJIOM M OJIETh €r0 HAa aMIIEPOMETPUUYECKUl ceHcop (cM. 1. 3.7).
IIpp ycTaHOBKE aMIIEPOMETPUYECKOIO CEHCOpa B H3MEPHUTEIBHYIO KaMepy
HEO0OXO0IMMO MPOBEPUTH HAIMYKE TEPMETUIUPYIOIIETO KOIbLA 4 U YINIOTHUTEIBHOIO
konnauka 11 (cm. puc. 4.2).
6.7. Ilpu pabore u wMmexperiaMmeHTHOM oOciayxuBanuu AC He JomyckKaercs
OpUKIaAbIBaTh MexaHnyeckue ycuwins K kademo AC. Ilpu pabore min AIUTEIbHOM
xpanenun AC ¢ pacTtBopoMm »siiekTposiuta (O6osiee 1 rojma) MOryT BO3HUKHYTh
TpyaAHOCTH ¢ pa3zdopkoid AC wu3-3a BBICBIXaHHMS pacTBOpa JJEKTPOJIUTA H
Kpuctaju3aiuu cojieid B kopnyce AC. B atom ciaydae oTkpyTuTe raiiky 1 (cm. puc.
4.2) 1 ¢ moMomIbIO MWIpHIA 3aineidTe | M IUCTHIUIMPOBAHHON BOJbI B BEPXHIOKO
yacTh Kopiyca 2. Uepe3 2 — 6 4acoB aMIEPOMETPUUECKUI CEHCOP MOYKHO TOCTaTh U3
KOpITyca, HEe IPUKIIAbIBAst OCOOBIX YCHUIIHIA.
6.8. Bo wu30bexaHue 3arps3HEHUs DSJEKTPOJAHOW CHCTEMBbl HE JIOIyCKAaeTcs
IPUKACATHCA PYKaMU K MOBEPXHOCTH JIEKTPOIOB.
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TPEBOBAHUSA BE3OITACHOCTH
6.9. AHanmu3aTopsl  COOTBETCTBYIOT OOmUM  TpeOoBaHUSM  0O€30MaCHOCTH
'OCT 12.2.007.0-75, TOCT 30852.0-2002 (M3K 60079-0-98).
6.10. Crernenp 3anIUTHl OT MPUKOCHOBEHUS K TOKOBEIYIIMM YacTsIM 000J0UKH OJI0Ka
MUTaHUs aHAJIU3aTOPOB cooTBeTCTBYET IP 66, ceHcopoB anaimzartopoB — [P 68 1o
['OCT 14254-96.
6.11. AHanmu3aTopsl COOTBETCTBYIOT Kiaccy | mo cmocoOy 3ammThl OT MOpPaXKEHUs
anektpuyeckum Tokom o I'OCT 12.2.007.0-75.
6.12. bnox mnuTaHWS aHAIU3aTOPOB OOOPYIOBaH pe3bOOBBHIMU  DJIEMEHTAMU
3a3eMJICHHS AUaMETPOM 6 MM. DJIEMEHT 3a3€MJICHUS BBITIOJHEH U3 METalIa CTOMKOTO
K KOPpO3MHM MO OTHOUIEHUIO K OKPYXKAloLIEel cpele U HE MMEET MOBEPXHOCTHOM
okpacku. He poryckaercs Ucmoab30BaHue ISl 3a3€MIICHUS 00JITOB, BUHTOB, ITHIIEK,
SBJISIFOLMECS. KPEMEKHBIMU JIETAISIMU W3JENHS WIM €ro COCTaBHbIX 4acTeil. Bokpyr
3a3eMJISIONIETO DJEMEHTAa WMEETCS KOHTAKTHas IJIomaaka 0e3 TMOBEPXHOCTHOM
OKpacKH IaMeTpoM He MeHee 12 mm.
6.13. Bozie Mecta NpUCOEAMHEHHUs 3a3€MIISIIOIIETO MPOBOJAHUKA HMMEETCA HE
CTUpaeMblii MpPH SKCIUTyaTallMu 3HAK 3a3eMiieHHs. Pa3Mepbl 3HaKa COOTBETCTBYIOT
I'OCT 21230-75.
6.14. 3HayeHuE CONPOTUBICHHUS MEXIY 3a3€MIISIIOIIAM 3JIEMEHTOM (MECTOM
3a3€MJICHHMSI) M KaXJ0M  JOCTYHNHOM  NMPUKOCHOBEHUIO  METAUIMYECKOMU
HETOKOBEAYIIEH YacThIO M3/EIUs, KOTOPask MOKET OKa3aThCs O] HANPSIKEHUEM, HE
npesbimaet 0,1 Om.
6.15. VYcrpolicTBO W 3KCITyaTalyds aHajlu3aTOpPOB COOTBETCTBYIOT «lIpaBuiiam
YCTPOMCTBA  DJIEKTPOYCTAaHOBOK»,  «lIpaBuimam  TEXHMYECKOM  JKCIUTyaTaluH
JIEKTPOYCTAHOBOK moTpebutenein», «llpaBumam TexHUKH O€30MACHOCTH TIPH
DKCIUIyaTallu  DJIEKTPOYCTAaHOBOK».  AHAIM3aTopbl  NpeAHa3HAYeHbl  JUIsS
IKCIUTyaTallik BO B3PHIBOOMACHBIX 30HAX, B KOTOPBIX MOTYT 0Opa30BHIBATHCS
B3PBIBOOIIACHBIE CMECH T'a30B U NapoB ¢ Bo3ayxoMm (kateropuu IIA, IIB, IIC rpynmel
T1...T6) nmo 'OCT 30852.11-2002.

OBECIHHEYEHMUME B3PbIBO3AIIUIIIEHHOCTH ITPU MOHTAXE

6.16. MoHTaxx aHaJIM3aTOPOB JOJDKEH MPOU3BOJUTHCS C COOJIOJICHHEM TPeOOBaAHUMA
nectBytomux «IIpaBun ycrtpoiicta snekrpoycranoBok» (ITYD ri. 7.3), «IIpaBun
TEXHUYECKOM  JKCIUTyaTallud  DJIEKTPOYCTaHOBOK  moTpedutenem»  (IITO3II),
I['OCT 30852.13-2002 «21€KTpOyCTaHOBKH BO B3PHIBOOMACHBIX 30HAX)», HACTOSIIETO
PYKOBOJICTBA 10 KCILTyaTalUH.

6.17. Ilepeq MOHTaKOM aHAIM3ATOP JOJIKEH OBITH OCMOTpEH. [Ipu 3TOM HE0OX0ANMMO
0o0paTuTh BHUMaHUE Ha:

- MApKUPOBKY B3PBIBO3AIINUTHI U MIPEAyIPEIUTEIbHbIC HAITICH;

- OTCYTCTBUE MOBPEXICHUHN 000JI0UKH OJIOKA MUTAHUS U CEHCOPa,;

- HAJIMYKE BCEX KPEMEKHBIX JIEMEHTOB (00ITOB, raek, Mad u T.1.);

- HaJu4Me U COCTOSHHME CPEACTB YIUIOTHEHMs ([uisi Kabeis M 000JI0uKK OJioKa
MUTaHUSA);

- HaJIM4YMe 3a3eMJISIOIINUX YCTPOMCTB.
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6.18. Ilpu MoHTaxke aHaiM3aTOpa HEOOXOAMMO  MPOBEPUTH  COCTOSHUE
B3pPBIBO3AILIMTHRIX TOBEPXHOCTEHN JeTajel, moaBepraeMblx pa30opke (MeXaHUYECKHUe
NOBPEXKJEHUS HE JAOIYCKAaIOTCs), NpU HEOOXOJUMOCTH BO30OHOBUTH HAa HHUX
AHTUKOPPO3HOHHYIO CMa3KYy.

6.19. Bce kpenexHble 3JIEMEHTHI JOJIKHBI ObITh 3aTSIHYThI, ChbeMHbBIE JI€TaTN JOJKHBI
npuieratb K KOpIyCy OOOJOYKM IUIOTHO, HACKOJIBKO TI03BOJIIET KOHCTPYKUHUSA
aHaJIM3aTopA.

6.20. Jleranu ¢ pe3bOOBBIM KPEIUIEHHEM JOJKHBI ObITh 3aBUHYEHBI HA BCIO UIMHY
pe3b0bl U 3acTonopeHbl. MOHTaX aHaIM3aToOpa JIOJDKEH OCYIIECTBIATHCS KalOeaem
Kpyriao (opmbl C 3amojJHEHUEM Mexay xKuiamu. [IpumeHenue kabenelt c
NOJIMATUICHOBOW U30JISILKUEN U B MOJMATUIIEHOBOM 000JI0UKE HE I0MYCKAETCS.
JuameTp kaOensi TOJDKEH COOTBETCTBOBATH MAPKUPOBKE YINIOTHUTENBHOTO KOJIBIA.
VYrnoTrHeHune kabensi TOJDKHO OBITh BBIOJIHEHO CaMbIM THIATENbHBIM 00pa3oM, Tak
KaK OT 3TOr0 3aBUCHUT B3PBbIBOHEIIPOHUIIAEMOCTh KaOEJIbHOT'O BBOJIA.

6.21. CHuMmaromuecs HpU MOHTaXKE KpPBILIKA M JAPYTHe JAETalu JOJDKHBI OBITh
YCTAaHOBJIEHbI Ha CBOMX MecTax. IIpu 3ToM 00paTuTh BHHMaHHE Ha 3aTSKKY
AJIEMEHTOB KPEIUIEHUs] KPBIIIKKM OOOJOYKM OJIOKa TUTaHUS U PETUCTPALMH
aHaJIM3aToOpa U KabEJIbHOIO BBOJIA, @ TAKXKE COCIMHUTEILHOTO Ka0ess 0JI0Ka MUTaHUS
U CEeHcopa.

6.22. bnok nurtanusa a”anuzatopoB ABII-11 gomxeH ObITH 3a3eMIIEH C MOMOUIBIO
Hapy’>KHOTO 3a3€MJISIIOLIETO 3a)KMMa, KOTOPBIA JOJDKEH OBITh BBINOJHEH B
cootBercTBUM ¢ ['OCT 21130. IIpu 3TOM HEoOXoauMO pyKoBOACTBOBaTheA 11YD u
uHctpykuuen BCH  332-74/MMCC. Mecto NOpHUCOEOUHEHUS  3a3€MIISIOIIETO
MPOBOJAHMKA JIOJDKHO OBITH TINATENBHO 3aUMINEHO W MPEJOXPAHEHO OT KOPPO3HUH
yTEM HAHECEHUS] KOHCUCTEHTHON CMAa3KH.

6.23. Ilo oOKOHYaHMM MOHTaXa [JOJDKHO OBITh MPOBEPEHO COMPOTUBIICHHE
3a3eMJISIOIIET0 YCTPOMCTBA, KOTOPOE TOMKHO ObITh He Ooiiee 0,1 Om.

6.24. CHuMaromecss Npv MOHTAXE€ KpPBIILIKK WU JAPYrUe JeTald JIOJHKHBI OBITh
YCTaHOBJEHbI Ha cBOMX MecTax. [Ipu sToM 0O0paTUTh BHHMAaHHME Ha 3aTSKKY
AJIIEMEHTOB KpEIUICHHs KpPBIMIKK O000JOYKM OJIOKa TNHTAaHWA aHalu3aTtopa H
Ka0eJNbHOT0 BBO/IA, a TAK)KE COCIMHUTENBHOTO Kabels 0JI0Ka MUTaHUs U CEHCOopa.

OBECHEYEHMUE B3PBIBOZALNIUIIIEHHOCTH ITPU DKCIVIYATALIUU
6.25. IIpuemka aHANIM3aTOPOB B 3KCIUTYaTAIMIO MOCIE€ UX MOHTa)Ka, OPraHU3alns X
AKCIUTyaTalliy, BBIMOJHEHUE MEPOINPHUATHI MO TEXHUKE O€30MaCHOCTU JOJIKHBI
nmpoBoauThCA B moJHOM cootBercTBUM ¢ ['OCT 30852.16-2002  «IIpoBepka u
TEXHUYECKOE OOCIIyKUBAaHUE AJIEKTPOYCTAHOBOK BO B3PBIBOOIACHBIX 30HAX (Kpome
MOJI3EMHBIX BBIPA00TOK)», r1.3.4 TITODII. Dkcrmmyatanusi aHaIM3aTOpOB JIOJDKHA
OCYIIECTBIISATHCS TAaKUM 00pa3oM, dYTOObI COOJIONANUCh BCe TpPeOOBaHUS U
napameTpbl, yKazaHHble B mojapasnenax «ObecrieueHne B3pHIBO3AIIUIIICHHOCTH) |
«ObecrnieueHre B3phIBO3AIIUIIICHHOCTH TP MOHTAXKE.

6.26. Ilpm »sKcrIyatalud aHaaM3aTOPOB HEOOXOIWMO TIIATEIBHO CICIUTHh 3a
COCTOSIHUEM CpEJICTB, OOECNEYMBAIOIIMX B3PHIBO3AIIUIIEHHOCTh; IOABEPraTh
aHAJIM3aTOPHI ©KEMECSIYHOMY U IEPUOIMUECKOMY OCMOTPaM.
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6.27. [1pu exxeMecITYHOM OCMOTpE aHATU3AaTOPOB ITPOBEPUTD:
- LIEJIOCTHOCTb 000JI0ueK OJIOKa MUTAaHUS U CeHCOopa (OTCYTCTBME HA HUX BMSATHH,
TPEIIMH U JPYTUX MOBPEKIACHUN);
- HaJTM4Me MapKUPOBKHU B3PHIBO3ALIUTHI U MIPEAYIIPEAUTEIbHBIX HAIIUCEH;
- HaJM4Me KPEIEKHbIX JeTalled U CTOMOPHBIX YCTPOUCTB (KPEMEekKHbIE U CTOIMOPHbBIC
JIETaJIA TOJKHBI ObITh 3aTSHYTHI);
- COCTOSTHUE 3a3eMJISIOIIUX YCTPOUCTB (OOITHI 3a3€MJISIOIIETO YCTPOMCTBA JOKHBI
OBITh 3aTSHYThI, U Ha HUX HE JIOJDKHO OBITh PIKABUMHBI).
6.28. Bo BpeMs NpopuIaKTUYECKUX OCMOTPOB aHAIM3ATOPOB JOKHBI BBIMOIHATHCS
BCe pabOThI B 00BbEME €KEMECSIYHOTO OCMOTPA U, KPOME TOTO, IPOBEPSIOTCS:
- HaJIeKHOCTh ~ YIUIOTHEHUs KabenbHOTO BBoja. [IpoBepky mpoM3BOAAT MpU
OTKJIIOYEHHOM 3JieKTponuTanuu. [Ipu npoBepke kabeb He JOJKEH BbIACPTUBATHCS U
IPOBOPAYMBATLCS B y3JI€ YINIOTHEHUS;
- KQ4e€CTBO B3PBIBO3AIIMIIIEHHBIX MOBEPXHOCTEH aeTaneit 000710Yku OJI0Ka MUTAHUS,
nojBepraeMbix  pa3z0opke. MexaHWYeCKHE TOBPEXKICHUS  B3PHIBO3AIIUTHBIX
MOBEPXHOCTEHN HE JI0MyCKAIOTCS;
- MapaMeTpbl  B3pPHIBO3AUIUTHI B COOTBETCTBUU C UYEPTEKOM B3PHIBO3ALIUTHI
ananuzatopoB. C nomoristo Habopa mrynoB ['OCT 882-75 mpousBoauTcs npoBepka
IIMPUHBI 1ENeH TIOCKUX B3PBIBOHEIPOHUIIAEMBIX COEAMHEHHN 000704YKkH OJI0Ka
NUTAHUs aHaJIU3aTopa 1no Bcemy nepumetpy. Lllupurna mieneit He 10KHA MPEBBIIATD
3HAUCHUM, YKa3aHHBIX Ha 4YEPTEeKE CPEACTB B3PHIBO3AIIUTH aHAIU3ATOPOB.
OTtcTymiieHus He Oy CKatoTCS.
DKCIuTyaTalys aHajlu3aTOpPOB C TMOBPEXKACHHBIMU JIETATSIMHU, OOECIEeYMBAIOIIUMHU
B3pPBIBO3AIIUTY, KATETOPUUECKH 3aIPEIaeTCs.
6.29. PeMOHT aHanM3aTOpPOB JIOJDKEH TPOU3BOJIUTHCS B  COOTBETCTBUU C
I'OCT 30852.18-2002 «PeMOHT 1 mIpoBepKa 3JIEKTPOOOOPYA0BAHUS, UCIIOIB3YEMOTO
BO B3pBIBOOIIACHBIX Ia30BbIX cpeaax» u 11.3.4 [TTIIII.

7. HOATOTOBKA K PABOTE

BHUMAHMUME! Ilocne TpaHCIIOPTUPOBAaHUS B YCJIOBMSX OTPHULATEIBHBIX TEMIIEPATYD
aHAJIN3aTOPbl B TPAHCIIOPTHOM Tape MOJKHBI OBITH BbIAECpXaHbl IPU HOPMAJIBHBIX YCIOBHUSX HE
meHee 4 wacoB. IIpy TpaHCIIOPTHPOBKE B  yCJIOBUSAX OTPULATENBHBIX  TEMIIEPATyp
aMIIEPOMETPUUYECKHUE CEHCOPbl HE 3alOJHAIOTCA PpAacTBOPOM JJIEKTPOJITA, O YEM JEJaeTcs
COOTBETCTBYIOIIAS 3aIIMCh HAa CTP. 2 HACTOAILIETO PyKoBOjACTBA. B aToM ciyyae Bam HeoO6xomumo
BBITIOJIHUTD OTNieparuu . 3.3.

7.1. O0mue Tpe0OBaHNS K YCTAHOBKE AHAJIM3aTOPOB BOJIOPOAA.

Anammzatopel  ABII-11  MoryTr ycraHaBiauBaThCs B JAOOPAaTOPHBIX — WJIU
IPOMBIIICHHBIX YCIOBUSAX ‘“TI0 MeCTy’ WM Ha mure. B 3aBucumocTH OT
UCIIOJIHEHUSI aMIIEPOMETPUUYECKOrO0 CEHCOpa OHU MOTYT YCTaHABIMBATHCA B
U3MEpPUTEIIbHYI0 KaMmepy, cocyl paloTarouuii 1oja JaBlieHueM, OHOpeakTop,
METAaHTEHK WJIM HEMOCPEJCTBEHHO B aHaJIM3UpyeMylo cpeay. B ucnonHeHusix
ananmuzatopoB ABII-11, npemycmaTpuBaronux MOCTaBKY H3MEPUTEIBHONW KaMephl,
paccTostHUE Ha KOTOPOE OHA MOXET ObITh yAalieHa OT aHalu3aTopa ONpeessieTcs
mHou  kabenst AC. WM3meputenbHas kamepa JIOJDKHAa OBITh 3akpervieHa B
KPOHIITEWHE, BXOSIIEM B KOMIUIEKT MOCTABKH, B BEPTHUKAJIHLHOM IOJI0KEHUH.
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[Ipn mnpoBeneHHH HENPEPHIBHBIX HM3MEPEHUN KOHLEHTpAIMu BOJOpOAa B
MOTOKE >KUJKOCTEH WM Tra30B, PEeKOMEHAYEeTCsl Ha JIMHUM BXOJa aHaJIU3UPyeMOu
npoObl YCTAaHOBUTH PETYJISATOpP HaBJEHUs (ApOCCeNb) U XOJIOAWIBHHUK. Perymnstop
JaBJICHUSl JOJDKEH OoOecreurBaTh PETryJIHMpPOBAHUE PACX0/la AHAIM3UPYEMOUM MPOOHI
yepe3 u3Mepurenbayo kamepy AC B auanaszone ot 0.1 go 50 n/gac. X010IUIBHUK
JOJKEH 00ecreurBaTh OXJaXKICHUE aHAIM3UPyeMOil mpoObl A0 Temmeparypbl 0 —
50°C. C uenpi0 yMEHBIIEHHS BPEMEHH TPAHCIIOPTHOTO 3amasibiBaHus ¥ 3()(HEKTOB
“nojacoca BO3AyXa” PEKOMEHIYETCs aHaJIU3aTop yCTaHABJIMBATh B
HEMOCPEJCTBEHHON  Onm3ocT  OT  mpoOooTOopHOM  Touku. [l  moaBona
aHanu3upyeMmou npoObl Kk u3MeputesbHol kamepe AC J0IyCKaeTcs UCIOIb30BaHUE
TpyOKM u3 HepxkaBewlue cramu. [ns ynobctBa coeauHeHuss TpyOKH U3
HEP)KaBEIOIIEH CTald C U3MEPUTENIbHONM KaMepol JOIyCKaeTcs MCIOIb30BaTh
KOpoTKuit oTpe3ok ( He 6osee 0.5 M) TpyOku u3 [IBX ¢ BHyTpeHHUM AMAMETPOM HE
MeHee 4 MM U TOJIIMHOW CTeHKH He MeHee | MM. [Ipu mpoBeAeHUM HENmpepbIBHBIX
U3MEpPEHUN BOJOpOJa B MUKPO IPAMMOBOM 00JIACTH KOHIICHTPALUKA MCIIOJIb30BAHUE
TpyOOK W3 CHJIMKOHOBOW pe3uHbl HE nomyckaercsi. CiIuB aHAIM3UPYEMOW MPOOI
JOJIKEH ObITh CBOOOAHBIM. [[71s1 3TOTO JTomycKkaeTcst ucnojib3oBanue Tpyoku u3 [1BX
C BHYTPEHHUM JTMaMETPOM HE MeHee 4 MM.
7.2. YcranoBka anaausaropa ABII-11 (cm. puc. 7.1.).
BHemHu# BU aHAJIHU3ATOPA.
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I'paduueckuit qucnei.

CeHcopHast KJIaBHaTypa.

I'epmoBBOA 1 Kabenst ceHcopa.

I'epmoBBoj muts kabeist cetu 220 / 36 B.

I'epMoBBOJI [T Kabesiei TOKOBOT'O BBIXO/Ia, KOHTAKTOB pelie U uaTepdeiicoB RS232/
RS485.

BounT [uis OAKIFOUCHHUS 3a3EMIICHUSL.

8. CTOmOpHBI BUHT.

9. MoHTaxHbI€ NETIIH.

18=250
o

:

AN S

~

Puc.7.1. BHenmaW BUT aHATN3ATODA.

Anamuzatop ABII-11 (cM. puc.7.1.) BbINOJHEH B TEPMETUYHOM OOKCE CO CTEMEHbIO
neuieBnarozamuTel [P-66. Ha nuiieBoit MOBEpXHOCTH PACHOJIOKEH TpaduyecKuit
JMCIUIEN 2 U CEHCOpHAs KJIaBuarypa 3.

YcTaHoBKA U3MEPUTEIbHOI0 YCTpoiicTBa ananu3zartopa ABII-11.

Ha 3anneii crenke ananuzaropa (Puc.7.1.) pacnonoeHbl 1B€ MOHTaXXKHbIE TIETIU 9 C
otBepcTusaMH auamerpom 10 mm. Kpenenue Gokca nmpou3BOAST Yepe3 OTBEPCTHUSA B
MOHT@)XHBIX TETJIAX C TIOMOIIbI0 BHUHTOB WJIH JIOOCTBHBIX COCJIMHECHHI.
3a3eMJISIONMNA MPOBOA TOJKIIOYAIOT K O00ATYy 7. YCTaHOBOYHBIC pa3Mephbl IS
KpEIUICHHS aHAIN3aTopa IIPUBEICHbI HA puc.7.2.
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Puc.7.2. YcraHoBka aHanu3aTopa.

IHoakJ/o4enne TOKOBOro0 BbIX0/1a, KOHTAKTOB peJie, nHTepgeiicoB RS-232 / RS-
485, cetn 220/ 36 B.

s noctyna B otcek (Puc.7.1.) HE0OXOAMMO OTKPYTUTH CTOMOPHBIN BUHT §,
BBIKPYTUTh KpBIIIKY Kopryca 1. Jlanee cormacHo Puc.7.3. OTKpyTUTh BUHTHI 2
KpEIUICHUs] TIepeAHEN MaHeld W CHATh MNEPEeAHIO NaHenb 1. B HumXHEM oTceke
(puc.7.3.2.) pacnonoxxkeHbl pazbeMm s noakiaoueHus AC, kiemMMHukH 2, 3, 4,
NpeIoOXpaHuTenb 5 W oTcek s Oartapeiiku. Ecnm nuranme anammzatopa Oyaer
OCYHIECTBIATHCS OT ceTu 36B 50 I't;, HEOOXOaMMO TIPEAOXPAHUTEINH S5 YCTAHOBUTH B
COOTBETCTBHM C MapkupoBKoil. [Ipu BbIycke C NPOU3BOACTBA IMPEIOXPAHUTEIND
YCTaHABIIMBAETCS B IMOJIOKEHHUE, COOTBETCTBYIONIEE MUTAHUIO aHAIM3aToOpa OT CETU
220B 50T'n. ns BBoma kabOens murtaromieid cetu 220/36 B (Puc.7.1) ucmonszyercs
repmMoBBOJI 5. /{15 BBO/Ia Kabess TOKOBOTO BeIX0/a, kabens narepdeiica RS-232/ RS-
485 ucnonb3yercs repmoBBoa 6. IIponyiieHHble yepe3 OTBEPCTHUS B I€PMOBBOJIAX
Ka0ean TOJICOSANHSIIOT K COOTBETCTBYIONUM KiIeMMHuKam (puc.7.3.2.). Jus
oOecrieueHus: TEPMETUYHOCTH BBOJAa KaOenu IOJDKHBI UMETh KPYIJIOE€ CEUeHHEe C
Hapy>XHbIM AUAMETPOM H30JsIuu OT 2.5 a0 8 mM. JIns cTaHIapTHBIX TOKOBBIX
BbIx0s10B 0/4 - 20 MA wmm 0 - 5 MA cymMMa CONPOTHBIICHUN PETHCTPUPYIOMIETO
npubopa U OMUYECKOTO COMPOTUBIICHUS Ka0ems He MoJbKHA npeBbimats 700 OM wim
2,5 kKOM COOTBETCTBEHHO.
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CucremHas ara.

KneMMHUK KOHTaKTOB pere.

Knemmuuk unrepgeiica RS-232 / RS-485.

4. Knemmuuk mis nonkiroueHus cetu 220/ 36 B.
IIpenoxpanuresnsp.

W N =

9]

Puc.7.3.2. PacrionoxeHue 31€MEHTOB B OTCEKE.

7.3. YcTaHOBKA U3MEPUTEIbHOI KaMepsl (cM. puc. 7.4.).

Jliis perieHust psiia KOHKPETHBIX 3a/lad aHAIMTHYECKOT0 KOHTPOJISI BOJOPO/IA,
bupmoiri  «Anspa BACCEHC)»  BelmyckaroTcsi  HECKOJIBKO  MOAU(DUKAIIUAMA
U3MEpUTEIbHBIX KaMmep. KOHCTpYKTHMBHBIE OCOOCHHOCTH HW3MEPUTEIBHBIX Kamep
npuBefeHsl B 1. 4.3. M3mepurenpHas Kamepa YCTaHABIMBAETCS B KpPOHIITEIHE,
nocrasisiemoMm BMecte ¢ UK. Kpernenue kpoHmTeitHa oCcyecTBIsSeTCsl ¢ TOMOIIBIO
OJIHOTO BUHTA. JJI 3TOr0 B MeCTe KPEIUIeHUsI KPOHIIITeHHa HEOOXOIUMO BBITIOJIHUTD
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OJHO oTBepcTHe M4 M nBa OTBEPCTUSI JUAMETPOM 2 MM corjiacHo puc.7.5. Ilpu
CBEpJICHHH OTBEPCTHH nuamerpoM 2 MM (Tox mTudThl) Bel MOkeTe mpeaycMOTpeTh
BO3MOKHOCTh ycTaHOBKH MK B BepTHKaIbHOM IMOJI0KEHUU WU MO OCTPBIM YIJIOM K
ropu3oHTy. PaccrosHne ot Mecra ycranoBku MK no ananmzaropa ompenensercs
mHor kabenst AC, BXOAsUIEro B KOMIUIEKT BbIOpaHHOTO Bamu ucnonHeHwus
aHamu3atopa ABII-11. 3akpenuTe KpOHIUTEHH C TIOMOIIbIO BUHTA M4,
pelBapUTEIbHO COBMECTUB INTU(PTHI B KPOHIITEHHE C OTBepcTUsMU d=2 MM.
VYceranosute AC B UK u 3akpyTrTe HakuaHyto raiiky a0 ynopa. [Ipu 3akpyunBanuun
railku pe3MHOBOE KOJIbLIO Ha MEMOPaHHOM KOJIMAYKe J0HKHO MEPEKPHITh APEHAKHOE
orBepcte u repmerusupoat AC B MK. 3arem ycranoBute MK B KpOHIITEHH.
[TonBon ananu3upyeMoi mpoObl MOHTHUPOBATh TPYOKOW M3 HEpP)KABEIOIIEH CTalu U
TpyOkoii u3 IIBX (mnst rubkoro coenuuenus). Ilpu mpoBeaeHHH HeENpepbIBHBIX
M3MEPEHUI BOJOPOAA B MUKPOTPaAaMMOBOM 00JIaCTU KOHLEHTpPAUUi HCIOJb30BaHUE
TpyOOK W3 CHJIMKOHOBOM pE3WMHBbI HE nomyckaercs. CiIuB aHANM3UPYEeMOW MPOOBI
JOJKEH OBITh CBOOOJHBIM. J1JI 3TOro A0MycKaeTcs Ucnoib3oBath TpyOku u3 [1BX c
BHYTPEHHHMM JMaMETPOM HE MeHee 4 MM.

1_“-H T

Jpexasyoe oTEEpcTME,

7 PesnHDRDE 0 ALIED

3 :JUF

iy

KpoHLWma iH ARA KPEMASHUA.
Biwr ki

CTEHEE

O3 L s L b =

- OTEEQCTHA AR
YCTEHODEMA KPOHLT2AHA

Fuc (4, YCTaHOBHE MAMEPHTENEHOH KaMERbI

7.4. Bkioyenne anaauszaropa. Jljisi BKIIOUEHUST aHAIW3aTOPA HYKHO MOAKIIOUYUTD
ero k cetu nepemeHHoro HanpspkeHuss 200B wnm 36B. Yepes 15 munyT ananuzarop
rOTOB K pabore.

IIpumeuanue. /(11 monspuzanuu usmeputenbHoro siektpoga ACpH, oH momkeH OBITh
MOAKJIIOYEH K U3MEPUTENILHOMY YCTPOMCTBY aHanu3aTtopa He MeHee 9-12 vacos. [Ipu BhIKIIIOUEHUN
aHaJM3aTopa M3MepUTeNbHbIN 3nekTpon AC mossipusyercss OT Oarapelikd, yCTaHOBJICHHOW B
HIDKHEM OTCEKe aHanmu3aropa. batapeiiky HeoOxoaumo 3ameHsTh | pa3 B 2 roaa.
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8. HACTPOUMKA ¥ YIIPABJIEHUE PEXKUMAMM PABOThHI
AHAJIM3ATOPA.

8.1. BkioueHune aHaau3aTopa u uHTepdeiic NporpaMmel.

[Tocne Brmrouenus: ananmusaropa ABII-11 Ha rpadudeckom mucruiee oToOpaskaercs
gorotunn  pupmer  «Anspa BACCEHC». 3arem  HaumHaeTrcs  mpoiiecc
CaMOJMAarHOCTUKM M aBTOMATHUYECKOM HACTPOWKHM aHAIM3aTOpa, KOTOPHIA 3aHMMAET
3-5 munyT. Bo BpeMs TuarHoCTHKHU Ha AUCIIIEe OTOOPa)KaeTCsl MPOIECC BHIMOIHEHUS
pPa3JINYHBIX JMATHOCTHYECKUX TECTOB M YKa3bIBAETCA MPOLEHT 3aBEPIICHUS
camoguarHoctuku. [locime ycnemHoro 3aBepuUIEHMs AMArHOCTMYECKHUX TECTOB M
HAaCTPOMKH aHAIM3ATOP MEPEXOAUT B PEKUM M3MEPEHHS M Ha AUCIUIEE aHAIU3aTopa
0TOOpakaroTcsi pe3yJbTaThl M3MEPEHUs KOHLIEHTPAlMd BOJAOPOAa B BHIOpaHHOU
eMHUIIE U3MEPEHUS, TEMIIEPATYPbl, BpeMs U 1ata (cM. puc. 8.1).

—— HMuaukaTtop npeBbllIeHns Qrana3oHa MIKajibl CaMONUCcHa
— WHpukatop BKIIOUEHHUS (BBIKIFOUEHHUS) 3BYKOBOM CUTHAIU3alUN
WNHaukaTop 3anrcy TaHHBIX B SJHEPIrOHE3aBUCUMYIO ITaMSTh
NHaukatop NpeBBILIEHUS BEPXHETro (HUXKHET0) YpOBHS
CUTHAIU3ALUHU
l— MHauKkaTop BKIIOYEHUS AIEKTPOHHOIO OJIOKHOTA

E & SE 2 2 .Gﬁc ¢:| Crpoka  «MKOHOK» MW  IOKa3aHus

TEeMIIepaTypbl
[loka3anuss BomoOpola B BBIOpPAHHOU
€AMHUILIE U3MEPEHUS

. 067

::_: |:| _ll:l _|:|E lr cj BpeMH,VI[aTa HU3MCPCHHUA U 06031jIIaI-IGHI/Ie
YCIIOBHUI MPOBEACHUS U3MEPEHUM:

I — u3mepeHnus B razoBoi ¢ase;

K — u3MepeHus B KUAKOCTSX;

C — u3mepeHus B COJIEHBIX BOJAX.

Puc. 8-1. OkHO pe3ynbTaTOB U3MEPEHUS.

: CBepxy u cHu3y oT jauciies (cMm. puc. 4.1) pacnosioxeHa
CEHCOpHAas MAarHMTHas KJIaBHATypa, COCTOSALIas W3 ULIECTH KJIABHILL.
VYrpaBieHue KHONKAMHM KJIABUATypbl OCYIUECTBISETCS IPU MOMOILU
MarHuTHOro ycrpoictea «Ctuiyc». C MOMOIIBKO 3THUX KIaBUII Bbl
ynpasisgere paboTtoil aHanuzaropa. Jlucrieil u kiaBHaTtypa HMEIOT
MOJCBETKY, YTO co3maeT KoMdopTHeie ymobctBa B pabore ¢
AHAJIM3aTOPOM B 3aTEMHEHHBIX NOMelleHHsX. KiaBuium KiaBuaTypbl
BBITIOJTHSIOT CIICTYIOIINE (PYHKITUU:

< nasuma «BBO/l» Bemonnser ¢pynkuun Bxoga B [JTABHOE MEHIO,
BBO/Ia JAHHBIX, BEIOOpA ONUMKA MEHIO U YTBEPAUTEIBbHBIX OTBETOB «J[A» Ha BOIPOCHI,
BBICBEUHBAaEMbIe Ha Ipa)uIeCcCKOM JHUCTLICE;
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C - xmaBuma «CBPOC» BbImoNHSET (YHKIMIO OTKa3a OT BBIIOJHEHHS
npejiaraéMblX Ha JHUCIUIEE JEUCTBUM M BO3BpATa K MPEABIAYIIUM ONUUsM MeHo. C
IOMOIIIBIO 3TOM KIIABUIIM TaKXe€ MJArTCs orpuuarenbHbie oTBeThl «HET» Ha
BOIIPOCHI, BEICBEUHMBaeMble Ha rpaduueckom nuciuiee. [Ipu cpabatbiBaHUU 3BYKOBOI
CUTHAJIM3alUU yAEPKAHUE ATOU KJIABUIIMA B HAXAaTOM COCTOSHUU B TEYEHHUE S5 CEK.
OTKJIFOYAET 3BYKOBOM cCHUrHai. IIOBTOpHOE ylep:KaHWE 3TOW KJIABUIIHA BKJIIOYAET

3BYKOBOM CHI'Haj
YeThIpe KJIaBUIIN A, 4 , ' , >

BBITIOJTHSIOT (DYHKIIMU TIEpPEMENIECHUs Kypcopa
B HAIIPABJICHUSIX YKA3aHHBIX CTPEIIKAMM.

Korna ananuzatop TpeOyeT BBECTU YMCIIOBHIC
WM CHMBOJIbHBIC 3HAYCHHUS, KJIABUIIIAMHU CO
0 0 0 CTpenKamu «BITPABO», «BJIEBO»

06% BBIOUpaeTCs 3HAKOMECTO JUISt BBOJA
10:07 20.10.02. KOHKpeTHOM 1udpel win  cumBoma. C

IOMOIIIBIO ITUX KJIaBUIII TaKXeE
AHAJHUIATOP BO/IOPOJIA

OCYLIECTBJISIETCS (PYHKUHUS MPOIUCTHIBAHUS
ooo JAHHBIX, 3alIMCAHHBIX B DHEPrOHE3aBHCUMYIO
NaMsTh U AJIEKTPOHHBII OJOKHOT.

Korma ananuzatop TpeOyer BBecTH
YHCJIOBBIE WJIM CUMBOJIBHBIE 3HAUYCHUS, KJIaBullU co crpesikaMu «BBEPX», « BHU3»
BBITIOJIHSAIOT (DYHKIUIO «IPONHUCTHIBAHUSY («OOJbIIE» M «MEHbIIE») U BbHIOOpA
KOHKPETHBIX LHU(]p MU CUMBOJIOB.

B pexume «M3mepenue» npu Haxatun knaumum «BHU3» ocymectsisercs
3aMKCh IaHHBIX B 3JIEKTPOHHBIA OJOKHOT.

OnnoBpemennoe Haxatue knasuml «BHU3» wun  «BBO» B okHe
«KAJIMBPOBKA)» no3BosisieT BOTH B City»)e0Hoe MeHI0. ONIuu Ci1y>Ke0HOro MEHIO
MO3BOJISIIOT MPOBECTH KAIMOPOBKY JaT4YMKA TEMIIEPATyphl, 3JIEKTPOHUKH U BBECTH
3HaueHue KodpduirenTa « Kuakocts-rasz.

OnnoBpemenHoe Haxartue kinaBuil «BHU3» u «BBOl» B oxkHE HACTpoOuku
TOKOBOT'O BbIXOJ]a MO3BOJIUT Bam M3MeHUTh MaciuTad MIKajlbl CAMOIHUCLIA.

OnnoBpeMenHoe Haxarue knaBull «BHU3» n «BBO/» B okHe «YcTaHOBKa»
NI03BOJINT BaM BOCCTaHOBUTH 3aBOJICKHME HACTPOMKHU aHAIU3ATOPA.

Bo Bpems paboThl aHanmM3aTopa Ha IUCIJIEE MOTYT MOSBIIATHCS COOOIIEHHUS:

Hooscanyiicma nodoxrcoume - 310 cooOIICHHUE TIOSBISIETCS P OYEHB OBICTPOM
W3MCHCHUHW CHWTHAja JaTdyuka W aHAIW3aToOpy IS TPOBEACHHsS 00Jiee TOYHBIX
U3MEpeHHd  TpeOyeTcs  HECKOJNbKO CeKYHI IS  BBIOOpa  ONTHUMAIBHOTO
K03 uUIuEHTa YCUIICHUSI.
HET CEHCOPA — D10 coo0lienne MosBsSeTcs, KOraa CEHCOP HE IOIKIIOYEH K
aHAIM3aTOPYy WM MOBPEXKJICH €0 KaOelb.

He cMoTps Ha JOBOJIBHO CJIOKHOE U Pa3BETBICHHOE MPOTPAMMHOE
ofOecrieueHne, aHaIM3aTOp HMMeEeT MpocTod u ynoOueid mns  Ilomb3oBaTens
nporpamMmHbIid uHTEepdeiic. bompioii rpaduyeckuii TUCIIEH U KJIaBUaTypa U3 MIECTH

Hayuno-npouseoocmeennan Qupma “ BUOAHAJTUTHYECKHE CHCTEMbI H CEHCOPBI”
AHAJIU3ATOP BO/IOPOA ABII-11




41
KJIaBHII T03BOJISIIOT [lonib30BaTento ynpasisaTe paboToi aHAIN3aTOpa, OCYIIECTBISTH
pa3nuYHbIe BUIBl HACTPOCK U KaTMOPOBOK, 3alKCHIBATH U BBIBOAUTH MH(OPMAIIHIO
Ha JUCIUICH aHanmM3aTtopa, KOMIBIOTEp M Jp. UHTepdeiiCHble yCTpPOWCTBa.
[Tonb30BaHME aHATU3aTOPOM MPEIEITHHO MPOCTOE U CBOTUTCS K BHIOOPY HYKHBIX
ONMIIMK B MEHIO M OTBETaM Ha BOMPOCHI, BHICBEYMBACMBIX Ha TUCIUICE, C MIOMOIIBIO
nByx knaBuil «/a» (Beox) u «Her» (COpoc). ANropuTMBI yIIpaBieHUs! MOCTPOEHBI
TaKUM 00pa3oM, YTO aHAIU3aTOP «BEICT» ONEpaTopa, UCKI0Yasi BOSMOXKHBIE COOU H
omnOku B ero pabote. [IpuBeneHHoe Hmxke omucanue wHTEepdeiica [lomp3oBaTens
nomoxeT Bam ObIcTpo 0cBOUTH paboTy ¢ aHanm3aTopoM. [Ipu onucannm uaTepdeiica
[Tonmp30BaTeNst HaA WILTIOCTPALIMEl KaKI0TO OKHA yKa3bIBaeTCs IEMOYKa OMIUH, TpU
BBIOOPE KOTOPHIX BBI BBIXOIUTE HA 3TO OKHO.

8.2. 'naBHOe MeHIO.

JAvcniied JaHHBIX o> TJIABHOE MEHIO
Jlms BXoma B TJIaBHOE MEHIO

*+TTIAERHOE MEHE®* Haxmure kinasunyy «BBO/I». Ha
. B oy JMCITIEE aHAIM3aTopa MOSBUTCS OKHO,
b EamubpoEnn **[JJABHOE MEHIO**, mokasanmoe
VoA HOERHM Ha prc. 8.2-1.
JHarHOCTHES B »TOM OKHE ¢ HOMOIIBIO KJIABHIL
HIporoRoIHMpoEaHME nepeMenienns Kypcopa Bbel Moxere
EmnorHOT BBIOpaTh OJTHY M3 IISTH OIIIHA.

Puc. 8.2-1. Okuo «I'1aBHOE MEHIO»

KanuOpoBku - Bxon B menio «KanuOpoBku» 103BoauT Bam mposectu
KaTMOPOBKY HYJIEBOM TOUKHM aHAJIM3aTOPA, BHITIOJHUTH aBTO KanmuOpoBky mo [II'C u
CHeNUalIbHYI0 KaJuOpOBKY IMIpU TMOMOIIM KaiauOparopa (moapoOHOE OInucaHue
pexuma « KAJIMBPOBKA» npuseaeno B 1. 9.)

YcraHoBKH - Bxog B MeH0 «YCTaHOBKM» IO3BOJIMT Bam BBecTH
OapomeTpuueckoe naBieHue, KodpduuueHt «KuaKocTs-ras3y, COJeHOCTh, BbIOpATh
U3MEPSEMYIO BEIMYMHY W E€IWHHILy M3MEPEHHUS BOJOPOJA, YCTAaHOBUTh 4Yachl M
HACTPOUTh MHTEpP(EHCHBIE YCTPOMCTBA. DTO MEHIO HCIOJIB3YeTCs ISl HACTPONKU
aHaJIM3aTopa Ha PEUIEHUE KOHKPETHBIX 3a7a4 AaHAIUTHYECKOTO0 KOHTPOJISL BOJOPOIaA.
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Jduciieii JaHHBIX T—=> IJIaBHOE MEHI0 ™ yCTAHOBKH

B riaBHOM MEHIO BBIOEPHTE OIIUIO
FEVWCOTLHOBRELFF «YcranoBkn» u Haxkmure «BBOJl». Ha
JUCIUICE aHajIu3aTopa IOSBHUTCS OKHO,
**YVCTAHOBKA**, uzo0paxeHHoe Ha

TT
T

WOTIOEMIL MESM-BIIM .
EOMHEMI] HEMepeHHMA

H R T puc. 8.2-2.
TFHT_’:‘"I'“;EI&“'”'E o B »ToM OKHE ¢ NOOMOIIBI KJIABHIII
« CTaHLERD 2alok nepeMelleHuss  Kypcopa Bel  moxere

BBIOpATh OIHY M3 YETHIPEX OILIMM.

Puc. 8.2-2. Oxno «YCTAHOBKA»

JImarnocTuka - Bxox B onuuio «JIUMATHOCTHUKA» mnossoaur Bam
BBIMIOJTHATh ~ JIMATHOCTHUYECKHE TECThl  OTJACIBHBIX OJIOKOB  H3MEPHTEIHHOTO
YCTPONCTBA U aMIIEPOMETPUIECKOTO CEHCOPA.

Jluciuiel JaHHBIX T—> TJaBHOE MEHI0 ™ JHArHOCTHKA
B rmaBHOM MeHIO BBIOEpHUTE

FrIMATHOCTHER* ommo  «IMATHOCTUKA»  u

B 1',[1_‘.5 MWCIITE I naxxmure «BBOJ». Ha ngucmnee
CeHo |£| ra aHaJIu3aTopa IOSIBUTCA OKHO,
NiorImea **TMATHOCTUKA**, u300pakeH-
IMarmars HOE Ha pHC. 8.2-3.

Puc. 8.2-3. Oxno «IMATHOCTHUKAY.

IIporokoaupoBanue. Bxong B ommuio «[TPOTOKOJIMPOBAHUE»
no3BOUT Bam 3amaBath MHTEpBal BPEMEHHU JJIA JUCKPETHOM 3allMCU Pe3yJIbTaTOB
U3MEpPEHU B DHEPrOHE3aBUCUMYIO TMaMAThb, OCYIIECTBIISTh BKJIIOYEHUE U
BoikitoueHue pexuma «I[IPOTOKOJIMPOBAHUWE», BbIBOAUTH  pe3ybTaThl
U3MEpPEHUN Ha TUCIUICH aHaIu3aTopa U KOMIIBIOTED, a TaKKe MPOU3BOJIUTH YIAICHHE
JAHHBIX U3 SHEPTOHE3aBUCUMON MaMSITH.

Juciniieii JaHHBIX T—=> IJIaBHOE MEHI0 ™> MPOTOKOJMPOBAHHE

*IPOTOEQOIIMPOEAHME™ B rmaBHOM MeHIO BbIOEpHUTE
BRIE TS I{TE n Haxmute «BBO/». Ha npucnnee
ERECT TSN aHaAIM3aToOpa HOSIBUTCSI OKHO

**[TPOTOKOJINPOBAHUE**,

S MCOTHTE I&SMATE

M300pakeHHOE Ha puc. 8.2-3.

Puc. 8.2-4. Oxuo «IIPOTOKOJIMPOBAHUE)»

Hayuno-npouseoocmeennan Qupma “ BUOAHAJTUTHYECKHE CHCTEMbI H CEHCOPBI”
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JJIEKTPOHHBIN OJOKHOT. Bxox B om0 «BJIOKHOT» mo3oaut Bam
OCYIICCTBJIATH BKIIIOUCHHUE M BBIKJIIIOYCHHEC PCKHMA 3allMCHU JJaHHBIX B BHGKTpOHHBIﬁ
OJIOKHOT, BBIBOAUTH PE3YJNbTAThl M3MEPEHUI Ha JUCIUIEH aHaau3aTtopa, a TaKke
IMPONU3BOAUTL YJAAJICHUC JaHHBIX M3 OJIOKHOTa. 3amuch JaHHBIX B 3JI€KTpOHHBIfI

onokHot ocymectBisiercss B pexume «MU3MEPEHUE» nHaxatuem Ha KiaBully
«BHHN3».

Juciiieii JaHHBIX T™> TrJIaBHOE MEHI0 ™> 3JIeKTPOHHbIH 0JI0KHOT

:‘JI'EE:_['!I:IE:FII-II;I':%HH B rnaBHOM MEHIO BBIOEpPUTE OMIIUIO
Rl «bJIOKHOT» m naxmure «BBO».
Ermmyriros Ha pucnnee anammu3zatopa OSIBUTCSL
O T HTR OKHO **3JIEKTPOHHBIU
1'_[1_-..:..:1.3;.:.5[:1;, BJIOKHOT**, n3obpaxeHHOE Ha puC.

8.2-4.

Puc. 8.2-4. Oxno «JIEKTPOHHBIN BJIOKHOT

8.3. Menw «YCTAHOBKA»

Jucruieit JaHHBIX T—)> TJIABHOE MEHK0 I—> YCTAHOBKH
O10 MeH (cMm. puc. 8.3-1) ucnonb3yercss Ajis HACTPOMKHM aHanIM3aTtopa Ha

penieHue KOHKPETHBIX 3a1a4
FEVCTAHOBE L+ AHAJIUTUYECKOTO KOHTPOJIS BOAOPOJA.

W TTOETIITL TS —EITITLL Bxox B MeHIO «YCTaHOBKa» IIO3BOJIUT
EXMHMI] HIMepSHMA Bam BBecTH [1aHHBIE [0 yclOBAAM
Hurep x;c:efis: o IIPOBEJCHNUS U3MEPEHUH, BBIOpaTh
- U3MEPSIEMYIO BEIMYMHY M CIUHUILY
M3MEPEHUS BOJIOPO/A, YCTAHOBUThH YacChl

¥ HACTPOUTH UHTEPEHCHBIE YCTPOUCTBA.

Puc. 8.3-1. Oxkno « YCTAHOBKA»

YcTaHoBKa YCJI0BHI U3MEPEHM M.
MeHI0 ycTaHOBKA T—> yCTAaHOBKA YCJIOBHIi H3MepeHHii
[Ipu BbIOOpe onumu «YcioBuid wuzMepeHui» (cm. puc. 8.3-1) Ha gucruiee

QHAIM3ATOPA OTKPBIBACTCA OIHO U3 TPEX vOTAHOEE L ¥CIIOEMI
OKOH B 3aBHCHUMOCTH OT YCTaHOBJICHHOU — 1 ia vaas & hd
IPEABAPUTEIBHO  EIUHULBI  U3MEPCHUS. SMEPEHMH

Ecmm B ommum «YcTaHOBKAa  €OWHUIL
U3MEpPCHUs» ObUIM BBIOPAHBI  CIMHUIIBI
u3Mepenus 00.%, TO Ha JAHCIUICe
aHaiM3aTopa BBICBEUMBACTCS OKHO,
MOKa3aHHOE Ha puc. 8.3-2

¥ BEapou. DAEIeHHMS

Puc. 8.3-
2 OKHO YCTaHOBOK YCIIOBUI U3MEPEHHUI.
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IIpu nHaxatum kiaBum «BBom» Ha
JMCIUICE aHAJIU3aTOpa IMOSIBUTCS OKHO
JUISl BBOJIA TAHHBIX 0apOMETPUYECKOTO

VopaHOEMTS SHaYSHIMS
BapoMeTRI Y SCEODD

AIEJIEHMA H HaXMHTE nasienus  (puc. 8.3.-3). 3HaucHue
EEOT 6apOMETPUUECKOTO JaBIEHMS

BBOJUTCS C  IIOMOIIBIO  KIABUII

?Eﬂ .D MMPTLT NepeMEeIICHUsT Kypcopa M KJIaBHUIIHU

«BBO».
Puc. 8.3-3 OxHO ycTaHOBKHM 6apOMETPHUUYECKOTO AaBICHUS

MeH10 ycTaHOBKA S raHOBKa YCJOBMIi H3MepeHuii
VOTAHOEEL VI JIDEI‘If‘I Ecmu B ommum «YcCTaHoBKa €IUHHUIL

U3MEPEHUs» OBLIM BBIOpAHBI EIWHUIIBI

HMZHEPEHKMH U3MEPEHUS MacCOBOM  KOHIICHTpAIluu
b Eapom. DRETeHME BOJOpOZa, TO IMpH BHIOOpPE ONIUHU
CoOTeHoCThR «YcnoBul uaMmepeHuit» (cM. puc. 8.3-1)

Ha JIMCIUIEE aHaJIu3aTopa OTKPBIBAETCS
OKHO, ITIOKa3aHHOE Ha puc. 8.3-4

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

ITpu BBIOOpe omiuu «CoJEHOCTH» Ha
TUCITIee aHaIM3aTopa BBICBECUMBACTCS
OKHO TMoOKa3aHHoe Ha pwuc. 8.3-5. C

VOTAHOBK L COMEHOCTH

MOMOIIbI0  KJIABUIII  TIEpEMEICHUS r
kypcopa u  winaBumm  «BBO/I» 02 G ,D n
OCYIIECTBIISIETCS ~ BBOJ,  3HAYCHUSA

COJICHOCTH B AHAIU3UPYEMOU
*)uakoctu B iepecuere Ha NaCl.

Puc. 8.3-5. OKHO yCTaHOBKH COJIEHOCTH

MeHI0 yCTaHOBKa T )CTAHOBKA yCJIOBHii H3MepeHuii
VOTAHOBEL YOTINEWM Ecin B ongnn «YgTaHOBKa CIIMHHAILL
. - u3MepeHus» Oblla BbIOpaHa H3Mepsemast
HZMEPEHHMM BGJ’IHEI/IH& napunanml:oro I[aI];JIeHI/I}I
[ 2 E;ap.:.m . TAETISF e Bojopoaa (MMm. pt. cr., klla), To Tpm
FrowooreS Ta= BBHIOOpE ONIMHU «YCIOBUI H3MEPEHUI»
(cm. puc. 8.3-1) Ha nuciuiee aHaIU3aTOPa
OTKPBIBAETCS OKHO, MOKAa3aHHOE Ha PHC.
8.3-6
Puc. 8.3-6. OkHO yCTaHOBKM 0apOMETPHUYECKOTO JABJICHHUS W BBHIOOpA CPENbl TIC
OyIyT MpOBOAUTHCS m3MepeHus pHo.
[Ipu BeIOOpe ommum <« Kunkocte/['a3z» Ha  ngucruiee  aHanM3aropa
BBICBEUMBAETCA OKHO ITOKa3aHHOE Ha puc. 8.3-7.
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C nmomolpl0 KJIaBHII NiepemelieHust Kypcopa u kinasuin «BBO» ocymectsisiercs
BBIOOp cpenbl e OyayT MPOU3BOAUTHCS

E mampor CpRene Elﬁ.?.]IE'I‘ usmepeHuss pH, (B JKMIKOCTH WU B

NIPOHMEEOIMTRCA ra3oBoil (Qasze). Ilpu BbIOOpe omIUU

AHATIMEY «Kugkoctb» aHaIIN3aTop Oyzner

. _ aBTOMAaTUYCCKU KOMIICHCHPOBATh
S STl b

T CHUCTEMaTUIECKYIO MOTPEITHOCTh

== WU3MEpCHHUIA, U3BECTHYIO KaK

kodpdunment «Kuakoctb-I'azy (cm. .
5.3.3).
Puc. 8.3-7. OxHo BbIOOpa cpenbl T1ie Oy1yT NpOBOAUTHCS M3MepeHus pHo.
YcranoBka CAUHUI U3MEPCHUA
Jucmieil AaHHBIX T—> rjaBHOe MeHI0 T—> yCTaHOBKH  T—>

YCTAHOBKA eMHHAI M3MepeHuss "™

: . =g 1 ' r [Ipun BXOJIC B OMNIIHIO

BHEEP%%E[I%I{I :{;EFE_}IEH ¥ «YCTAHOBKA enuHun M3MEpeHUs»

aHaaM3aToOp IpemiaracT Bam BeIOpaTh

PHaccorad RoHIIEHTD. u3MepseMyro BenuunHy. Ha mucruiee

HI.'! OIIeHTHOe SOOI, aHajau3aTopa  BBICBEYMBACTCSI  OKHO,
[[apOIHMadeHOs TaET. MOKa3aHHOE Ha puc. 8.3-8

Puc. 8.3-8 OxHo BpIOOpa U3MEPSIEMON BEIIUYHHBI

C moMomipio KJIaBUII MEPEMENICHHs] Kypcopa BBIOEpPHUTE OJIHY W3 OIMIMK Ha
mucruiee (cMm. puc. 8.3-8) m Haxkwmute knaBumy «BBOJ/l». B 3aBucumoctu oT
BbIOpaHHOM Bamu oniuuy Ha AucCIIIee MOSBUTCSA OJHO U3 TPEX OKOH.

EHEEFMTE ETMHMITY I

MZMEFEHHA

MY T ENEEFMTE EFMHHIIY

MEDS I HMZMEFEHMA

FPH L

OB REMHES THOIISETE
uc. 6.5-vya
EHEEFHTE ENMHHITY
Puc. 8.3-96 T HoMEPFEHMI
Puc. 8.3-98 A pT.oT
rlla

8.3-9. OkHa BbIOOpA €MHUI] U3MEPEHUSI.
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B mepBom okue (cMm. puc. 8.3-9a) ananuzatop mpesiaraer Bam BeIOpaTh
CAVHUILY H3MEPEHHMs] MAacCOBOM KOHIEHTpAIMd BOJOPOJA NpPU H3MEPEHUSIX B
KUAKOCTAX: Mr/n; MKr/i; ppm. [lpu mpoBeneHun u3MepeHUil B ATUX €AUHHUIAX
aHaNIM3aTOp  BHOCUT  JBOMHYIO  TEPMOKOMIIEHCAI[MI0O Kak Ha  CBOMCTBa
ra3onpoHuIlaeMoi MeMOpaHbl CEHCOpa, TaK U Ha TEMIIEPaTypHYIO 3aBUCUMOCTD
ko3 puIeHTa pacTBOPUMOCTH BOJOPOA B BOJIE.

Bo BTopom oxne (cMm. puc. 8.3-90) ananuzatop mnpeniaraeT Bam BbIOpaTh
€AMHUILY U3MEPEHHUs MPOLEHTHOE COoAepKaHrue BOJOPOJIa: OOBEMHBIE MPOLIEHTHI (00.
% - ucmoyib3yeTcs NpHU aHaiau3e ra3oB). [Ipu NpoBeneHUM H3MEPEHUN B ATUX
eAVHUIIAX aHaJU3aTop BHOCHT TEPMOKOMIIEHCAIIMIO TOJIbLKO Ha CBOMCTBa
ra3onpoHMLIaeMON MEMOpPaHbI CEHCOPA.

B Tpethem oxHe (cMm. puc. 8.3-9B) aHanmuzaTop mnpemsiaraetr Bam BbIOpaTh
EAVHUI]Y HM3MEpPEHUs MapUuaibHOrO JaBi€HUS BOJopoAa: MM.pT.cT. uinu Klla.
W3mepeHnst B 3TUX €AMHMIIAX HCIOJNB3YIOTCA KakK [Jis aHaliu3a TIa30B, TaKk H
Kunakocted. IIpu nmposeneHHM U3MEpPEHHMM B 3THUX EIMHUIAX aHAJIU3aTOP BHOCHUT
TEPMOKOMIIEHCAIMIO TOJIBKO Ha CBOMCTBA ra30MpPOHUIIAEMOl MEeMOpaHbl CEHCopa.
[locne BriOOpa enuuull u3mMepeHus (Mm. pt. cT. win klla) Ha gucruiee aHanu3aropa
BBICBETUTCS OKHO TMOKa3zaHHOe Ha puc. 8.3-7. Ilpu BbeIOOpe ommuu «KuakocThb
aHanuzaTop ~ OyJIeT  aBTOMAaTHMYECKM  KOMIIEHCHUPOBATh  CHCTEMAaTUYECKYIO
NOTPENIHOCTh U3MepeHui, u3BecTHyto kak «Koaddumment XKunkocts-I'az» (cM. m.
5.3.3).

[Tocne nHaxarusa knasumm «BBOJI» Ha qucrinee aHanmu3aTopa MOSIBUTCS OKHO
pe3yJbTaToB U3MEpeHU (cM. puc. 8.1), B KOTOpOM OHHM OTOOpakaroTcsi B BRLIOpaHHOM
Bamu egunune usmepenus. Ecnu Bbl 3axoTUTEe M3MEHUTH €IMHUILY M3MEPEHUS B
npoiiecce padoThl, TO MHTENIeKTyalbHble anroputMmbl ABII-11 mo3Bonsar Bam sto
clenarb, He MpuOeras K HEOOXOAUMOCTH MPOBEJEHUSA IMOBTOPHOM KaTUOPOBKH.
AHanu3aTtop caMOCTOATENbHO ONpPENETUT HEOOXOAUMOCTh BHECEHMS TE€X WM MHBIX
TEPMOKOMIIEHCAI[M, BBIMOJIHUT BCE HEOOXOAUMbBIE IIEPECUEThI, CBSI3aHHBIE C
U3MEHEHUEM KaK HW3MEpAEMON BEJIUMYMHBI, €IMHMIIBI M3MEPEHUs M IapaMeTpoB
KanmuOpoBku. Kpome TOro, aHamuzatop ONpeaeauT HeOOXOAMMOCTb KOMIIEHCALUU
CUCTEMATUYECKOM MOrpeHocTH n3MepeHuit « Kuakoctb-1"az».

YcranoBka untepgeiicon
Jucmieil AaHHbIX ™=> raaBHoe MeHrw T—> ycraHoBkn  T—>
—)> YCTAHOBKAa HHTep(eiicoB

v YT IIpun BXOJ€ B OIILHIO

HACTERO I? E4 «YCTAHOBKA WnTepdericony

HMHTEPEMCOE aHaJIM3aTOp mpeauaracT Bam BeIOpaTh

g T.:. BEOEODDD BRINOIA HHTCp(beICHOG yCTpOﬁCTBO JJIA

12 o S TS HacTporku. Ha nucniee ananmuzaropa

CHTHaTHSaITHI BBICBEUMBAETCA OKHO, IOKa3aHHOE Ha
puc. 8.3-10.

Puc. 8.3-10 OxkHo BBIOOpA

uHTEPPEHCOB
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HacrTpoiika TOKOBOIr0 BbIX0/a

B  okwe  «HACTPOMKA
MHTEP®ENCOB» (cm. puc. 8.3-10)
BbIOCpUTE OMITNIO « TOKOBOTO BBIXOJIA»
n Haxwmure knasumy «BBO/l». Ha
JTUCIUIEE aHaIW3aTopa B TEYCHUE 5
CEKYH]T BBICBEYMBACTCS OKHO,
Moka3zaHHoe Ha puc. 8.3-11.

H=HEHHTE
TEE¥WHME ITADAMETPHY

A
HET
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TEEFIWHME ITAPALMETPH:
Crapmapr: O-Z0 i
JAHMATISZ0H:

Q... 00071.0 o6y

Macwmrah:

10 pas.

Puc. 8.3-11 OkHO TeKyiue napameTpsl.

3aTeM Ha JHCIUIEE aHaIu3aTropa
IIOSIBUTCS. OKHO, IIOKa3aHHOE Ha pUC.
8.3-12. Ecium Bbl XOTHUTE€ OCTaBUTH
HACTpOMKHM 0e3 M3MEHEHUI BblIOMpaeTre
«HET», anamuszatop BO3Bpaliaercs B
OKHO HacTpoiku uHTepdeiicoB. Eciam
Bel  xoTHTE W3MEHUTH HACTPOUKHU
TOKOBOTO BbIXOJla BbIOMpaeTe «JlA»,

Ha JUCIUIEE aHAJIM3aTOopa MOSABIIAETCS OKHO, TOKa3aHHOE Ha puc. 8.3-13

Puc. 8.3-12 Okno Bompoca

B 3TOM OKHE C TOMOIIBIO KJIABHUIILI
nepeMeIleHns  Kypcopa  BbIOepuTe
CTaHJapTHBIN TOKOBBIN BbIxOA (0-20, 4-
20 unm 0-5 MA), Ha KOTOPBII HACTPOEH
Bam  peructpupyrommi  caMOIIMCEL.
[Tocne naxartus wiaBuimu «BBO/J» Ha
JIMCIUIEE aHAIU3aTOpa MOABISETCS OKHO,
MOKa3aHHoE Ha puc. 8.3-14.

EEEIMTE NMATIASOH
UK A TH CAMOTHOITA

0... 0001.0 oe%

ENEEPMTE CTLHIAPT
TOEQEOTD BRE-OTA

l:*“:':' I'I :u.l. -
l.']:_E:I:I I'i.:a. -
: i_ f :t'i.l..l. -

Puc. 8.3-13 OkHO BbIOOpa CTaHIAPTHOIO
TOKOBOT'O BBIXO/Ia

C nomowbK KIAaBUII MEPEMELICHUS
Kypcopa YCTAHOBUTE BEPXHUM
IUara3oH  I[IKaJibl  caMOIuCla U
Haxkmute «BBO/I».

Ha pucniiee anamu3aropa TOSBUTCA
OKHO, ITOKa3aHHOE Ha puc. 8.3-15.

Puc. 8.3-14 OkHO HACTPOWKH LIKaJIbl CAMOIKCIIA
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UrToObl u30€kKaTh «3alIKaJTUBAHUI nepa cCamMoIIucClua IIpu IIPCBBINICHUHU

- BEPXHEro Mpejena IIKaldbl CaMOIKCIIA,
¥ MEHBUHTE racuTab Bl moxere BBecTM KO3(h UIIMEHT
weans E 10 pas II._E'H YMEHBIIEHUS] MaciITada 1Kajlbl paBHbINA
SAlKaSNTHEIHMIY 10 WIH OTKA3aThCS OT

B ﬂ-*ﬁ* MacIITaOupOBaHUS. Jns BBOJA

HET koappurenTa MacHTabupoBaHUs

YCTaHOBUTE Kypcop Ha onuuio «IA» u
HaxkxmuTe KinaBuiry «BBO/I».

Puc. 8.3-15 Okno BBOJa KOd(DPuUIEHTA
MacITabMpOBaHUS HIKAJIbl CAMOIHUCIA.
B ananuzatope Takke MpeayCMOTpPEHa BO3MOXKHOCTh BBOAA JIPYTUX
Eo CEOMBED DAz MaclITabHbIX KO3 duuueHtoB (2, 3,
YHEHBWHTE wacuna b 20). Hns BbIOOpa MOOOTO M3 ATUX

WES T IR SEWESITe? kod(punuento B okHe puc. 8.3.15
L " - ) - HEOOXOJIMMO  yIEpKUBasi  KJIABUIILY

«CTpesika  BHM3» B HaXaroM
COCTOSIHMU HaxkaTh Kiasuiry «BBO/I».
Ha pucmuiee aHanmusatopa HOSBUTCA
OKHO, TIOKa3aHHOE Ha puc. 8.3-16.

Puc. 8.3-16 OkHo BBOJa KOA(DPUIIUEHTOB
MacTabMpPOBaHUS IKAJIbI CAMOIKCLA.

[locne BpIOOpa KO3 (dULIMEHTa MACIITAOMPOBAHUS AHATU3ATOP NEPEXOAMUT B
PEXUM U3MEPEHNS U HA TUCIUIEE MOSABIISIETCS OKHO, IIOKA3aHHOE Ha puc. 8.1.

Hacrpoiika unrep@eiicoB - RS-Kanana
Jucnjieid JaHHBIX T—> rJaBHOE MEHI0 [—> YyCTaHOBKH I—>
ycTaHoBKa uHTepdeiicoB m——>  RS-kanana

Hacrpoiika RS-Kanajna

B okme  «HACTPOVKA VOTAHOEEHM
NHTEP®ENCOB» (cMm. puc. 8.3-10) o F A T8

Bei6epute ommio «HACTPOUKA RS-
Kanana» ¥ HaXMHTEe  KJIaBHIIY FHP:JIE'% HTh

«BBOJl». Ha pamcree anamusaropa SanaTk HHTePEAT
MOABUTCSA OKHO, MOKAa3aHHOE Ha pHC.

8.3-17.

Puc. 8.3-17 Oxkno «YCTAHOBKMU RS-Kanana»

B stom okue (puc. 8.3-17) Bbl MokeTe BKIIOUUTH/BBIKIIOYHUTH IEpeaady

pe3yJbTaTOB U3MepeHHil uepe3 RS-kaHam Ha KOMIBIOTEP, a TakKe 3a74aTh MHTEPBAI
BPEMEHHU JIJIA [Iepelauu JaHHBIX.
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EEammTe MHTESDEAT Jnist Toro 94ToOBI 3a1aTh UHTEPBAI (CM.

EpeMeHIM O0TA EREEOIS puc. 8.3.-17) BbiOepuTe omniuio «3a1aTh
AEHHEEIX WHTEPBAD), W  HAXMUTE KIIABUIILY

«BBO/l». Ha pucmiiee anamuzaropa

ﬂﬂ TTLET ﬂ "'.I' CeE NOSIBUTCS OKHO, IOKAa3aHHOE Ha pHC.

8.3-18.

Puc. 8.3-18 OxHoO BBOJA MHTEpBaIa BpEMEHU JIJIs 3alIUCU JAHHBIX
3ajaHue WHTEpBaja BPEMEHH OCYIICCTBISCTCS C IIOMOIIBIO  KJIABHII

nepeMenieHust Kypcopa. [locie BBoJa [JaHHBIX aHAIM3aTOP BEPHETCS B OKHO
«HACTPOUKA MHTEP®EUCOB» (cwm. puc. 8.3-10).

HACTPOMKA UHTEP®ENCOB CurHajausanuu

Jlucnuieii JaHHBIX T™—> rjIaBHOE MEHI0 T—> yCTaHOBKH I—> YCTAHOBKA

nHTepdeiicoB —> CurHanm3anun

Hacrpoiika Curnanusanmuu - H**E-'TP'-E_I'I,I"**EL

B okHe «HACTPOIIKA CHIHATIHM=ATHM
MHTEP®EMCOB» (cm. puc. 8.3-10) PEcprHMHE YROESHE
BbIOepuTEe onuuio «CUTrHaIu3auum» U Hii W eI YOOESHE

Haxmure kmasuimy  «BBOJ». Ha BRI HNY TR

JMCIUIEE aHAJIN3aTOPA BBICBETUTCS OKHO,

MoKa3zaHHoe Ha puc. 8.3-19.
Puc. 8.3-19 Okno «HacTtpoliika curHaim3anum»
B sToM oxHe Bbl MOXXeTe HACTpOUTH Mpeesbl cpabaThiBaHUs CUTHATU3ALNMU

10 BEPXHEMY U HUKHEMY YPOBHSIM, a TAK)KE BKIIFOUUTH/BBIKIIFOUUTH CUTHATU3AIIUIO.

Erenmre BEEPMHMH
nIpeIer cpabaTHESHMA
CHTHaTMIAITM

J1714 HacTpOMKM CUTHAJIM3ALUU 110
BEPXHEMY YPOBHIO B OKHE puc. 8.3-19
BbIOEpuTE om0 «BepxHuil ypoBeHb»
N u Haxmute kinasumy «BBO/[». Ha
d..,r "Iﬂ_ﬂ []ﬁ"}; JMCILUIEE  aHAIM3aTopa  BLICBETHUTCS
OKHO, IMOKa3aHHOE Ha puc. 8.3-20.

Puc. 8.3-20 OKHO HAaCTPOMKH BEPXHETO

npenesna cpadaTbIBaHUSI CUTHAIU3AIUY.
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C IMIOMOIIIBIO KIIABHUIO TIICPEMCIICHUA

T — Kypcopa  BBEIWTE  3HAYECHUE
CHDHEA TS ITME TI0 BEpPXHEro mpejeia cpabaTbiBaHUs
E:EP::HEII:;;" 5 I—-‘ i :EZHICI? CUI'HaJIM3aliuun u HaXMHUTC
- kiasuiy «BBO». Ha gucree

,ﬂ;i aHaJIU3aTopa BBICBETUTCSI OKHO,

HET nokasaHHoe Ha puc. 8.3-21. Jlns

BKJIIOUCHUS CUTHAJHN3alluu

BbIOEpUTE onuuio  «JA» wu

Haxmute «BBOJI»

Puc. 8.3-21 OKHO BKIIFOUEHUS CUTHAJIU3AIMU 110 BEPXHEMY YPOBHIO
Hacrtpoiika HuxHero nmpezaena cpadaTblBaHUs CHUTHAIU3ALMU  OCYIIECTBIIAETCS
aQHAJIOTUYHBIM 00Pa3oM.

[Ipu cpaGaTblBaHUM CUTHAJIM3AlMA HA JUCIUIEE B CTPOKE MKOHOK MOSIBIISIETCS
MUTAIOUIMI 3HaK, 0003HAYAIONINI MPEBBILIEHUE HUKHETO WM BEPXHEro IMPEIENIoB
CUTHAJIM3AIMM, a TaKXKe pPa3faeTcsl MPEepbIBUCTBIA 3BYKOBOM CUTHAlI M B CTPOKE
MKOHOK MOSBJISIETCS 3HAK 3BYKOBOI'O CHrHaja. [[s OTKJIIOYEHHs 3BYKOBOI'O CHTHaia
HaxMuTe KiaaBuy «COpoc» U yIepKUBalTe €€ B HAXKaTOM COCTOSIHUU B T€UEHHE 3-5
cek. JlJI1 MOBTOPHOrO BKJIIOYEHUS 3BYKOBOIO CHTHaja YJEp)KUBAWUTE KIaBUUIY
«COpoc B HaXKaTOM COCTOSIHUM» B TeueHue 3-5 cek.

YcranoBka yacoe—=> —> —>

Jlucniied JaHHBIX I'nmaBHOE MeHIO YcTraHoBKH YcraHoBka
yacoB

YcTraHoBKa 4acoB OCYIIECTBISICTCS U3 YOTAHOEMTE EPFEMAI
okHa «YCTAHOBKA». B stoM oOkxHe

(cMm. puc. 8.3-1) BeIOEpUTE OMIMIO aowr - HI-iHE,?'I*BI
«YcTaHOBKa 4YacoB» H  Ha)XMHUTE

kiasuimy «BBOJ/l». Ha  gucrmee ﬂ . 52
aHajau3aropa BBICBETUTCS OKHO,

MOKa3aHHOE Ha  pHC. 8.3-22. M mammmTe EBOJ

VYcraHoBuTe AaTy U BpeMs U HOXXKMUTE
xiasuiry «BBOJI»

Puc. 8.3-22 OKkHO yCTaHOBKH 4acOB
[locne BBOJa TEKylIero BpPEeMEHM W JaThl aHAJIU3ATOpP MEPEXOAUT B PEKUM
u3Mmepenus (cMm. puc. 8.1). B HIKHEH cTpoke OkHa OyayT BBICBEUMBATHCA BpeMS U
nata. [Tpu akTUBU3aIIMK TPOTOKOJIMPOBAHUS 3aMUCh JAHHBIX B YHEPTOHE3aBUCUMYIO
NaMsTh U DJICKTPOHHBIM OJIOKHOT OyAET MPOU3BOJIUTHCS B YCTAHOBJIECHHOMW IIIKaje
BPEMECHH.
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8.4. Menw «/IMAT'HOCTHUKA»

Jlucniiel AaHHBIX T—>rjaBHOE MEHI0 —> [JMarHoCTHKA
ITpu BXOZ1€ B MEHIO

** THATHOCTHEL** «INATHOCTHUKA» Ha nucree
aHaJIM3aToOpa OTKPHIBACTCS OKHO,
FllpenyoMaHTETd nmokaszaHHoe Ha puc. 8.4-1. B atom
CeHoopa okHe BBl MoxeTe BEIOpATh YEThIpE
AHorIned OINLMUA JUATHOCTUYECKUX TECTOB.
[Mamarm

Puc. 8.4-1 OxkHo «/luarHocTuka»
[Ipu BeIOOpE OAHON W3 ATUX OMIMK Ha AMCIUICH aHaimu3aTopa OYIyT BBI3BIBATHCS
OKHa, NTOKa3aHHbIC HUKE

JIMarHOCTHKA MPexyCHINTEJIS.
.. DTOT TECT 3aHUMAeT HECKOIbKO
MIET JHATHOCTHEA MuHYT. B Oerymieil HWKHEH CTpoKe
MNMPEIFCHIIMTEIA MIOKa3bIBAETCSI TPOLEHT BBHIOJIHEHUS
TecTa.
ZapepueHo O » Puc. 8.4-2a. Jlnarnoctuka

IIPEy CUIIATEISL.

JInarnocruka ceHcopa

SHMATHOCTHEL CEHCOPA

B 3TOM OKHE BBICBEUMBAOTCS TEKYILIUE Toexme=0158.5F b

3HAYEHHUsS TOKA, TEMIICPATYPHI, T= 57 07

YyBCTBUTEILHOCTH M 3HAYCHHUS = OO0 07 t1h S L

OCTAaTOYHOTO TOKA CEHCOPa o= UL HAS MM . PT.CT .
Puc. 8.4-26. JlnarHocTriKa ceHcopa Tooo=000_ 08 2o

JAuarnocruka 3KpaHa

B mporiecce BBITTOJTHEHUS 3TOTO
TECTa OKHO JIMCILICS 3aI0JIHICTCS 110
CIIUPAJIU JI0 MOJHOTO 3aMOJTHCHUS
JIMCILICS.

Puc. 8.4-2B. /Iluarnoctuka s3KpaHa
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JInarHocTuka maMATH

[TonoxutenabHOE TCCTUPOBAHHC 3JICMCHTOB

M ,._TI,E T THATHOCTHER namsTd oTpaxkaercs 3anucbio OK!

IMaMATH
BEOT R
SEAM QE!
EEPEOM E!
EEFROML Kl Puc. 8.4-2B. JlnarHocTHKa NaMaTH

8.5. Menrw «ITPOTOKOJIMPOBAHUE»

Jucniieil JaHHBIX —> IJIaBHOE MEHI0 T—>  MPOTOKOJHMPOBAHME

Ilpu  Bxome B MeHI *TTPOTOEONHMPOELHHME®
«I[TPOTOKOJIMPOBAHUE) Ha -
JUCTITIEE  aHANM3aTOpa OTKPHIBACTCS bz Ia'I[aTI’ HHETZPEAJI
OKHO, TIOKa3aHHOe Ha puc. 8.5-1. B EENTHY HTE

5TOM OKHe BBl MOXeTe BBHIOPATH ERMEOLD TaHHEX
YETBIPE OTIHUH O™ MoTHTE IISMATEH

Puc. 8.5-1. Okno «I[TPOTOKOJIMPOBAHUE»
[Ipu BBIOOpPE TmepBOM oONIUU Ha

,I[HCHJIeﬁ aHaJix3aTopa BBI3bIBACTCS E::E'E,]I MTe I HTEI:‘ ESTI
OKHO BBOJla MHTEpBaja BPEMEHH IS EPEMeH N1 SATIMCH
3allMCH JIaHHBIX, TTOKa3aHHOE Ha pWC. TaHEEY

8.5-2. C ITIOMOIIBIO KJIaBHIII

nepeMeIeHuUs Kypcopa BBEIUTE

WHTEPBaAJ BPEMEHHU JIJISI 3aUCH TAaHHBIX ﬂﬂ H "'.f ﬂ HHH

u HaxMmure knasumy « BBOD».

Puc. 8.5-2. OkHO BBOJIa MHTEpBAJIA

BPEMEHM JJIs 3aIIMCH JIaHHBIX B

ASHEPrOHE3aBUCUMYIO MMAMSITh.

[Ipn ycraHoBKEe WHTEpBaja BpeMEHU BBl TOJDKHBI MOMHUTH, YTO OO0BEM

HE3aBUCUMOM TaMATH XOTSA M SBISETCS JOCTATOYHO OOJBIINM, HO TEM HE MEHEe

orpaHuueHHbIM. [Ipu 3agaHuM WHTEpBaja BpEMEHHU [JIsl 3allMCH AAHHBIX 15 MuH.,

o0beMa PHEProHe3aBUCHUMON MaMATH XBAaTUT HA MPOBEACHHUE 3amuceil B TeueHue 6
MECSLEB.

[Ipu BBIOOpe omuuu «Bxmodeno/Beikmoueno» (cm.  puc.  8.5-1)

OCYHICCTBIIAACTCA BKJIFOUCHHE/BBIKITIOUCHHE IMPOTOKOJINPOBAHUA.
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ITpu BBIOOpE onuuu «BBIBOJ AaHHBIX» Ha JUCIUIEN aHaIN3aTOpa BBI3BIBAECTCSA
OKHO BBIBOJIA JTAHHBIX, [IOKa3aHHOE Ha
EHEOT TaHHHX puc. 8.5-3. B atom okHe Bbl Moxere
BbIOpaTh ONIUH PEANHU3YIOIINE BBIBOJ
JaHHBIX Ha JUCIUIEM aHanmu3aropa

TaR MY HE EREOT

oo (cM. puc. 8.5-4a), MOMCK JaHHBIX B
EREODT Ha ROMIIERTED npoTokoJe mo aare (cMm. puc. 8.5-40)
U BBIBOJ TNPOTOKOJIA JIaHHBIX Ha
KOMITBIOTED.
Puc. 8.5-3. Oxno «BbIBOJ] JAHHBIX»
C momompio kiaBum  «BIIPABOv, Jama: 20 1002,
«BJIEBO» Bbl MoOXeTe NOpOJUCTHIBATH EBpewma: 10:E7
IPOTOKOJI JaHHBIX. [Ipy HAXKaTHH KIIABUILIN H2: T 47 oB%

«BBO/l» u3 okna puc. 8.5-4a wiu onuuu T- oL
«ITouck» M3 OKHa BBIBOAA JAHHBIX (CM. - i e
puc. 8.5-3) BbICBEUMBACTCS OKHO ITOMCKa
JaHHBIX 110 j1aTe (cM. 8.5-40)

EEO] - rmomcE 1o mjare

Puc. 8.5-4a. OKkHO TaHHBIX MPOTOKOIA

[IADAMETDH TIOFCEL- C DoOMOWIBI KJIABHII NEPEMELICHUS
Kypcopa YCTaHOBUTE JAaTy U BPEMS JJIA

,Il;am;a: 1 ﬂ ,ﬂj _ﬂ 'I . MOMCKa JaHHBIX B mpoTokoine. Jlmd

noucka Haxwmure knasumy «BBOI».

Eperia: EE . ﬂﬂ Ha  jgucmiee  OTKpOETCS  OKHO,

MOKa3aHHOE Ha puc. 8.5-4a.

Heopars - 'EEBOT

Puc. 8.5-46. OkHO moucCKa JaHHBIX 110 JaTeE

IIpu BbIOOpEe omumu «BpIBOI JaHHBIX Ha KoMmbroTep» (cM. puc. 8.5-3) u
Haxatuu kinauimm «BBO/l» ocymectBisiercss mepenada NpOTOKOJIA JAHHBIX Ha
koMmnbioTep 1o RS-kanamy. s HaOnroleHWss B peajbHOM BPEMEHH Ipoilecca
u3MepeHus: Bol MoxkeTe moJib30BaThCsl MPOrPAMMHBIM OOECIIEUEHUEM, BXOJSIIUM B
KOMILJIEKT TIOCTaBKHU (JuckeTa 3.5 ).

Hayuno-npouszeoocmeennan @upma “ BUOAHAIUTHYECKHE CUCTEMbBI U CEHCOPBI”
AHAJIU3ATOP BO/IOPOJA ABII-11



54

JUIsi OYUCTKU siY€eK MaMsTH B
okHe «ITPOTOKOJIMPOBAHUE»
(cMm. puc. 8.5-3) BbIOECpUTE OIIIHUIO
«O4nuCTUTh TIAMATH» M HAXKMHUTE Ha
KJIQBUIITY «BBO/I». ITocne
MOJATBEPKICHUSI OYUTKHU 3aluceil Ha
JUCIUIEe aHaju3aTopa B Te4YeHHUEe 5
CEKYHJ] OTKPOETCSl OKHO, MOKa3aHHOE
Ha puc. 8.5-3.

8.6. Menw «bJIOKHOT»

ECE SATIMCH CTEPTH

Puc. 8.5-5. OxHO yaaneHus TaHHBIX.

Jucmei nanHbIx —> ['1aBHOe MeHI0 T—>  BJIOKHOT

SNEETPOHHIH
ENOEHOT

EBrnmyirs
Oy MoTIHTR
I[IpocmorE

IIpu Bxone B MeHIO «bIIOKHOT»
Ha JUCILIEe aHaJM3aTopa
OTKPBIBAETCS OKHO, IIOKa3aHHOE Ha
puc. 8.6-1. B saTtoM okHe Bbl moxere
BBIOPATH TPU OIILIMH.

Puc. 8.6-1. Okno «JIEKTPOHHBIN BJIOKHOT»

[Tpu BBIOOpE OonIMU «BKIIOYNTH/BBIKIIOUNATHY BKIIOYAETCS WU BBIKIIOYAETCS
ANEKTPOHHBIA OnoKHOT. [lpm 3TOM B pexuMe HU3MEpeHUs B BEpPXHEH CTpoke
MOSIBJIICTCS] WJIM MCUE3aeT «MKOHKa» OJIOKHOTA (CM. puc. 8.1).

[Tpu BBIOOpE omIuu «OYUCTUTH
NPOUCXOMNUT YAQJICHHE JIaHHBIX W3
0Jioka ’Heprone3aBucumoil mamsaru Ha
JUCIUIee aHanmM3aTopa B TEYCHHE S
CEKYHJ] OTKPBIBAETCSI OKHO, TIOKa3aHHOE

Ha puc. 8.6-2.

O0BbeM HIEKTPOHHOTO OJIOKHOTA

paccuntan Ha 500 3anuceil.

ECE SATIMCH CTEPTH

Puc. 8.6-2. OkHO «OuncTKa 0JIOKHOTa»
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[Tpu BBIOOpE OIIIAU
«IIpocmotrp»  (cM.  puc.  8.6-1)

SariMos Mo OF

ﬂama: S0.10.0F OTKPBIBAETCS OKHO, IIOKa3aHHOE€ Ha
Evera: 10:E5:4E5 pHc. 8'3'3' BITERO
- i TTOMOIILI0 KIIABHII « »
H?: =45 okl
= '4.:___ UF':'J‘E «BITPABO» Brr MOXKETE
T: 2.1 0 IPOJIMCTHIBATh JIaHHBIC, 3aIIMCAHHbBIC B

AJIEKTPOHHBIN OJIOKHOT.

Puc. 8.6-3. OkHO «3amuce B OJIOKHOTEY

9. KAJIMUBPOBKA AHAJIM3ATOPA.
9.1. B anasiu3aTope peajiM30BaHbl CJleAYIOLIHE BUAbI KAJIUOPOBOK:
e KammOpoBka 1o HyJI€EBOH TOUKE;
e AptoMaruueckas kanuoOposka o [1I'C;
e CrennanpHas KaIMOpOBKa MPH MOMOIIU Kanuoparopa (puc. 9.4).
OO0mue TMoNoXKeHus MO0 KaJuOpOBKE aHamu3aropa IMpUBEIECHbl B IL.O. 5.2
HACTOSLIEr0 PyKOBOJICTBA.
9.2. Ilpouenypa KaJuOPOBKH HYJI€BOI TOUKH aHAJIN3ATOPA.
B kagecTBe craHmapTHOro oOpaslia ¢ HYJEBBIM COJACpKaHHEM BOJIOPOJA MOXKHO
MCIIOJIb30BaTh aTMOC(EPHBIN BO3TYX.

[Ipu xanubpoBke 1o Bo3ayxy ACpH,; MOXeT HaXOAWTHCS B U3MEPUTEIHLHOMN
Kamepe. BxomHyioo TpyOKy U3MEpUTEIBHOM Kamepbl CIEAyeT COSAUHUTH C
HEHTPAIBHBIM MITYIIEPOM TOOYAUTENS pacxojia U SHEPTUYHO CHKUMas MOOYIAUTENb
pacxopa (7-10 pa3) mpoayiiTe U3MEpPUTEIbHYIO KaMepy aTMOC(HEPHBIM BO3TYXOM.
Jlyist BX0o/1a B MEHIO KaJIMOPOBKHU aHAIM3aTOpa MO HYJIEBON TOYKE HAKMHTE KIIABUIITY
«BBom». Ha nmmcrnee anamusatopa mosiBuTcs okHo, **I'JIABHOE MEHIO**,
MoKa3zaHHoOE Ha puc. 9.2-1.

**THNLEHOE MEHHE** 3aTeM ¢ TIOMOIIBIO  KJIABHIII
£ o P Sy nepeMeIeHnsl Kypcopa BBIOEpHUTE

.\Erigfi;ﬁ;ﬁ;li ornmuio «KanmuOpoBKM» M HaXMUTE
yI-TEREVEL «BBO/I». Ha aucrnee ananmzaropa
AHarHEOCTHES

|3 T _ TTOSIBUTCS OKHO,
PoToROIIHpOEa HIE **KAJIMBPOBKA**,  nokasaHHOe
EnorHOT Ha puc. 9.2-2

Puc. 9.2-1. I'maBHOE M€EHIO
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C mnoMomipl0 KJIaBUII TEPEMEIECHUS
Kypcopa BbiOeputTe omnuuio «Hynesoit

FrEANMEPOEEAL*

FHvI=ED 1 T BT TOYKM» U HaxmuTe kiasuiny «BBO/».
_._EI_._ ?E: oS TITE E, F, OERS Ha AUCILICC aHaJIn3aTopa IIOABUTCA
Crieir. mammb DOERS OKHO «KAJIMBPOBKA HVY ISy,

MoKa3zaHHOE Ha puc. 9.2-3.

Puc. 9.2-2. Oxno «KAJIMBPOBKA»

EAMTHEPFOEBEL H¥ IS Hanee  cnmenys — MHCTPYKIWH,
BBICBCUMBAEMON Ha JUCILIEE aHAJIM3aToOpa
ITorecTHTE CeHCOP HA BO3AYX Haxxmute knaBuiry «BBO/I.

H HaxxmuTe BBOJ]

Ha AUCILICC aHaJINn3aTOopa IMOABUTCS

OKHO COOOIIEHUH, INOKa3aHHOE Ha pHC.
9.2-4.

Puc. 9.2-3 Oxno «KAJIMBPOBKA HVYJIS»

B HwmwxHElW 4YacTd OKHaA BBIBOJMTCS
TEeKy1Iee 3HAUCHHEC u3MepsaeMon
BCJIMYMHBI B peBapUTEIBLHO
BBIOpaHHOUM Bamu euHuUIe H3MEpEHUSI.
Ilocne cTa0mIn3auu [MOKa3aHuU
HaxxmuTe KinaBuiry «BBO».

[Mocme crabMIHMIaIIrMM
TIOHAZAHMM HAaMMMTS
'EEOT

0.07 o6%

Puc. 9.2-4 OxHO cooO1eHnit

JI1st TouHOM KaTuOPOBKHM HYJIEBOM TOYKU aMIIEPOMETPUYECKUM CEHCOP JOKEH ObITh
MOJAKJIIOUEH K aHaIu3aTtopy He MeHee 12 yacoB. Eciu ammepoMeTpudecKuili ceHCop
nepes MpoBeICHUEM KaJIMOPOBKM HE OTKIIIOYAJICS OT aHAJIM3aTopa W HaXOJWJIcsi Ha
BO3JIyX€ WU B CpeJle ¢ HU3KUM COJIEp)KaHHEM BOJIOPOJIa, TO TIOKA3aHUs aHAIU3aTopa
JOJDKHBI CHU3MTHCS 10 3HaueHui 0 - 5 MKr/aM’ (0 — 0.05 00. %) menee uem 3a 15
muH. Ecnu nokazanus ananuzaropa npessimatot 5 MKr/i (0.05 00. %), Heodxoaumo
noaoxaarh emnie 20-30 mMuH., a 3areM yOEAMBIIUMCH B CTAaOWJIBHOCTH IOKAa3aHHM
Haxkath kiasuiry «BBO/D».
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BHUMAHMUME ! Ecoiu Bam HeoOX0oAMMO MPOBOAWTH H3MEPEHHUS CIICIOBBIX KOHIICHTPAIIHMA
BOJOPOJa B JKUIKUX WM Ta3000pa3HbIX CpeAax C BBICOKOM TOYHOCTBIO, PEKOMEHAYeTCs
TIIATETFHO MPOBOJUTH KATMOPOBKY HyJNeBOW Toukw. JlJis 3TOro HEoOXOoIMMO YOEAWThCS B
CTaOWJIBHOCTU MOKAa3aHUN aHalM3aTopa B T€UEHUE, MO KpaiHed mepe, 15 MunyT (cMm. puc. 9.2-4).
Ecnmm mepen kanmOGpoBkoi HyneBoit Touku ACpH, Haxomwics B cpefie ¢ BHICOKUM COACpKaHUEM
BOJIOPOJIa U3MEPUTENBHYIO KaMepy cliefyeT Oosiee TIIATENbHO MPOAYTh aTMOC(EPHBIM BO3TYXOM.,
a BpeMs JOCTHKCHHsI CTAOWJIBbHBIX TMOKa3aHWI aHanu3aTopa YBEIMYUTh 10 1 daca. YOeauBIIHChH
YTO TMOKa3aHWs aHaIU3aTopa JOCTUIJIM HU3KOW M CTAOMJIbHOM BO BPEMEHHU BEIMYMHBI, HAXKMHUTE
kiasuiry «BBO/».

Cronp anuTenbHas MpoleAypa KaluOpPOBKH HYJIEBOM TOYKH SIBISETCS HEOOXOIMMBIM
YCIIOBUEM ISl OCBOOOKICHHSI TMOBEPXHOCTH M3MEPHUTENBHOTO 3JIEKTPOAa OT aacOopOMpPOBAHHOTO
BOJIOpOJA.

..-..T ":*_.l =l =] 2 2 a':t: [Tocne naxatusa knaBumu «BBO» Ha
. JIMCIUIEE aHAIM3AaTOpa B TEUEHUE 3-5 CeK.
BbICBeuMBaeTcsa cooOmienne «KamuOpoBka
HYJI€BOM TOYKHM YCIEUIHO 3aBEPLICHA).
l]ﬁ 3aTeM aHaIM3aTop NEPEXOJUT B PEKUM
U3MEPEHU W Ha JUCIUIEe OTOOpaKkaeTcs
103y SO.10.02, OKHO, TIOKa3aHHOE Ha pHC. 9.2-5

Puc. 9.2-5. OkHO pe3ynbTaTOB U3MEPEHUN

[leproAMYHOCTh MPOBEACHHUS KANMOPOBKH HYJIEBOW TOYKH 3aBHCHT KakK OT
Jrana3oHa KOHIIEHTPAIlMi, B KOTOPOM MPOBOJSATCS U3MEPEHUs, TaK U OT TOYHOCTH C
KOTOpOil HEOOXOJUMO MPOBOAWTH H3MepeHHs. Eciu m3MepeHus MpOBOASTCS B
Jara3oHe BBICOKUX KOHIeHTpauuit (6osiee 10 06. % wunu Gosee 160 mkr/m), To
KaJTMOpPOBKY HYJIEBOM TOYKH HYKHO NMPOBOJIUTH HE pexe | pasa B Mecsl, a Takxke
nocne 3aMeHbl MemOpaHHoro konmauka AC wnm pactBopa siektponurta. Ecnm
U3MEpEeHHsI TPOBOAATCA B 00JacTH HHM3KUX KOHIICHTpAIMii BoAopoaa (Hampumep
MeHnee 16 mkr/nm uwiaum menee 1 00. %), kaIMOpOBKY HYJIEBOW TOYKU KEIATEIbHO
IpOBOANTH HE pexe |1 pa3a B HeAemo, a TakkKe IOocie 3aMeHbl MeMOpaHHOTO
konmayka AC wimm pactBopa anekrponurta. CMeHy pacTBopa dJIEKTPOJIUTa
PEKOMEHIyeTCsI MPOBOIUTH 1 pa3 B MeCHIL.

9.3. IIpouenypa aBTOMATHYECKOM KAJINOPOBKH AaHAJIHU3ATOPA.

[Ipu aBTOMaTHuYECKOW KaTMOpPOBKE aHaIu3aTopa B KAauecTBE CTaHAAPTHOTO
o0Opasiia ¢ U3BECTHBIM COJIEP)KAaHUEM BOJIOPOJa UCIIOIB3YETCSl MOBEPOYHAs ra30Bast
cmech (III'C) w3 OaytoHa WM YUCTBIM BOJOPOJ, TMOJy4aeMbIii B pEaKIUU
PACTBOPEHHMS METAITTMYECKOTO IIMHKA B pa30aBIEHHON CEpHOM WM COJISTHOM KUCIIOTE.
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ABTOMATHYECKAsl KAJTMOPOBKA aHAJIU3ATOPA 10 Bojaopoaocoaepxkamum II'C.

[Ipn kamubpoke mo III'C ACpH, moxeT ocrtaBaThCs B HU3MEPHUTEIHLHON
kamepe. Ecnu nmepen aBTOKamInOpOBKOM MPOBOAWINCH U3MEPEHUSI B KUJIKUX CPeliax,
TO W3 WU3MEPUTEIHHON KaMmepbl HEOOXOIMMO CIHUTh OCTaBIIYIOCS >KUIKOCTbH. Jljis
sroro MK pocraror W3 KpoHIITelHa, moBopauuBaroT Ha 180 °. Ilpu momorn
noOyautens pacxona MK mpomyBaroT aTMocpepHbIM BO3AyXoM (cM. 1. 9.2.), mocie
YEero U3MEpPUTEIbHYIO KaMEpY OMSATh YCTAHABIMBAIOT B KpoHIITENH. [locie npoayBku
Ha YyBCTBUTEIbHOU NMOBEpXHOCTH AC He JOJIKHO OCTaBaThCs Kameiab BOAbL. baioH
C MOBEPOYHOM Tra30BOM CMECBIO, YE€PE3 TUAPO3ATBOP, MOACOCAUHSIOT K BXOIHOU
TpyOKke u3MepuTenbHON Kamepbl. C TOMOIIBI0 BEHTHJIE TOHKOW PETyJIMPOBKH Ha
peaykTope 6aminona ycranaBiubatoT pacxoj [II'C paBHBIN HECKOJIBKUM Iy3bIpbKam
[II'C B cexyHy (HaOII0I€HUE BEAYT 10 THIPO3aTBOPY).

Jlnst  mpoBeAeHUST aBTOMATHYECKOW KadMOpOBKM aHalM3aropa HaXKMUTE
kinaBuiry «BBom». Ha naucnimee ananmzaropa mnosiButcs okHo, **['JTABHOE
MEHIO**, noka3zannoe Ha puc. 9.2-1. C moMoIipo KJIaBuIll epeMenieHns Kypcopa
BeiOepuTe om0 «KAJIMBPOBKW» wu naxmute «BBOJ». Ha aucree
aHanuzatopa mnosiBuTcs okHo, **KAJIMBPOBKA**, moka3zannoe Ha puc. 9.2-2. C
MIOMOIIIBIO KJIABUIII MepEMEILICHHS Kypcopa BbIOEpUTE OTIIIUIO
«ABTOKAJIMBPOBKA» n naxxmure knasuiy «BBO/l». Ha nucniee ananuzaropa
nosiButcst okHo « ABTOKAJIMBPOBKA», nokazanHoe Ha puc. 9.3-1.

ABRTOF ATTHMEROEE A V6emurech, uYTO0 BBl MpaBUIIBHO
MpojETald BCE BBINIE H3JIOKEHHBIC
YCTaHOBRHTE CEHCOP omepanyi W HAKMHTE  KJIABHUIIY
B KaJTHOPOROYHYIO «BBOJI.
CMeECh
H Ha:kMmuTe 'BBO T

Puc. 9.3-1 Oxuo coo6menuit cKABTOKAJIMBPOBKA»

Ha pucriee ananm3aropa MOSBUTCS OKHO BBOJA JAHHBIX OapoOMETpUUYECKOIo
JIaBJICHHUS], IOKa3aHHOE Ha puc. 9.3.-2.

VoS HOEREMTS SHaYSHIS C mnoMOmIpI0 KJIABUII TEPEMEIICHUS

Fi= DoOMeTHHYE SCROD0 Kypcopa u knasumm «BBO/]» BBegute

ITaETeHMMA M Ha¥HMMTE TCKYHICC 3HAYCHHC 6apOMeTpI/IquKOFO
'"BED ,B;' JIaBJICHMS Ha ATy KaTuOPOBKHU.

F60.0

Puc. 9.3-2 OxHo BBOJIa 6APOMETPUUECKOTO JIABJICHHUS.
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Ha nucnnee anamuzaTopa OTKPBIBAETCS OKHO JUIs BBOJA 3HAUCHHS KOHIICHTpAIlUU
Bojiopoaa B I1I'C, moka3zanHoe Ha puc. 9.3.-3.

YVOmaHOBHMTSE BRHAYCHHMS C IIOMOIIBIKO KJIaBUII IICPECMCIICHUA
KOHICHTPAINM B Kypcopa u kinaBumm «BBOJl» BBeaute
KAIMEPOBOYHOM 3HAUEHHE KOHLEHTpalUW BOJAOpPOJa B

... 1)
Ta30BOII CMeCH. HI'C B 06. %.
5 40 06.% Puc. 9.3-3. OxHO /15 BBOJIA 3HAUCHUS
7 KOHIleHTpanuu Bojgopona B I1I'C.

IIpumeyanue. ABTOKaIMOPOBKY HYX)HO TpoBOoauTh 1o [1I'C HachIeHHOW mapamMu BOJIBI.
Hns storo III'C mpomyckaroT yepe3 yBIaXHUTEIb K BBIXOLY KOTOPOIO MOJKIIIOYAIOT BXOAHYIO
TPyOKYy M3MEpHUTEIbHON Kamepbl. Tak Kak KOHLEHTpAIHs BOJAOPOAA B ra30BOM CMECH 3aBHCHUT OT
JABJICHMUSI HACBIUICHHBIX BOJSHBIX [AapOB, AaHAJINW3aTOP BBIUMCIMT MCTUHHOE 3HAYCHHE
KoHIeHTparuu 1o dopmyie A = X*(B-pH,O)/B. [losTomy mocie IBOWHOTO Ha)KaTHs KIIABHIIH
«BBoa» Ha mucruiee aHamM3aToOpa OTOOpa)KAeTCs UCTHHHOE 3HAYEHUE KOHIIEHTPAIlMU BOAOPOJa B
II'C, naceimenHoit mapamu Boasl. Ecnu aBTokanmuOpoBka mpoBoautTcs mo «cyxoi» II'C, To ¢
KJIaBHATypPbl HEOOXOIMMO BBECTH PacUYeTHOE 3HAUCHHE KOHIIEHTPAIIMH BOJOPO/a BHIYHCICHHOE TI0
dbopmyie A = X*B/(B-pH,0),
rae: A — pacueTHOE 3HaU€HHE KOHIIEHTPAllUU BOJOPOAA, BBOAMMOE C KJIaBUATYpHI;
X — npouentHoe coaepxkanne Hy B [II'C (macnopt Ha [1I'C);
B — OapomeTrpuueckoe AaBiieHUE, MM. PT. CT.
pH20O — naBieHne HaCBIIEHHBIX BOASHBIX TAPOB MPU TEMIIEPATyPE U3MEPEHUSI.

Ilocie BBoma 3HaueHus KoHLEHTpauun H, Ha ngucrnedl ananmmsaTopa
BBIBOJIUTCSI OKHO COOOILEHUH, aHAJIOTUYHOE MOKa3aHHOMY Ha puc. 9.2-4. B HuxHel
4aCTM OKHA BBIBOJAMTCS TEKyllee 3HA4eHHEe U3MepsAeMOor KoHUeHTpauuu Ho,
paccunTaHHOE IO MPOLUION KaluOpoBOouHOM xapakrepuctuke. [locie crabunusanuu
noka3zaHui Haxmure kinauiry « BBO/». Ha nucmiiee ananuzaropa B TeueHue 3-5 ¢
BBICBETUTCS COOOIIEeHnEe «ABTOKaIMOpOBKa YycremHo 3aBepuieHay. [Ipu sTom
aHaJIM3aTOpP PACCUYMTAET HOBYIO KAJTMOPOBOYHYIO XapaKTEPUCTUKY M TMEperaeT B
pexuM nu3Mepennil. Ha nucnuiee ananmzaropa nosiBUTCS OKHO, aHAJIOTMYHOE puUc. 9.2-
5.

Nuremnekryanbubie  anroputMbl  ABII-11  nozsonstor Bam  mpoBoauTh
aBTOKaJIMOpPOBKY B JI00OI BHIOpaHHOW €IWHULIE M3MEPEHUs, a MPU HU3MEPEHHIX
NepexoauTh B Apyrue enuHulbl udmepeHus. [Ipu stom He TpeOyeTcss MpOBOAMTH
aBTOKaJMOpPOBKY CHOBa. AHAJIM3aTOp CaMOCTOSATEIBHO OMNPEAEIUT HEOOXOAMMOCTb
BHECEHMsS] Te€X WM HHBIX TEPMOKOMIICHCALIMM, BBIMOJHUT BCE HEOOXOIUMBIE
MIEPECYETHI, CBA3AHHBIE C U3MEHEHUEM KaK M3MEpPAEMOUN BEIWYUHBI, TaK U €IUHULIBI
U3MEPEHUS.

[lepnoUuyHOCTh MPOBENEHUS ABTOKAIMOPOBKU OMPENEISETCS TOYHOCTBIO, C
Kotopol Brl xotute mnpoBoauTe uzMepenus. l[Ipm 3TomM BbI Takke AOJKHBI
YUYUTBIBATh, YTO YyBCTBUTEIBLHOCTh AC MOXET M3MEHATHCS BO BpeMEHU. braronmaps
BBIOOPY ONTHUMAJBHBIX YCJIOBHM paboThl M BHYTpeHHHX mapameTrpoB AC oHH
00€ecreynBaT CTAOWIBHOCTh TOKa3aHUW NPH MOCTOSHHOM OapOMETPHYECKOM
JIaBJICHUH, TEMIIEPATYpE U KOHLEHTpAUUH BOJAOpoaa He Xyxke 3-5 % B TeueHue 3-X
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Henenb. Eciu Bac ynoBieTBOpsSieT 3Ta TOYHOCTh, BBl MOXKETE NHPOBOJIUTH ABTO
KanuOpoBKy He pexe 1 paza B 20 nueil. Ecnu uzmepeHust mpoBoasTCs B 00yacTu
MaJIbIX KOHIIEHTpAlMi BOJOPOJA, STOT UHTEPBAI MOXKET ObITh yBenuueH g0 1 —1.5
MECHLIEB.

9.3.2. ABTOMAaTHYeCKAasi KAJTUOPOBKA MO YUCTOMY BOJAOPOAY.

Jlomyckaetcst kanmuOpoBKa MO 4YHMCTOMY Bojopoay. Jljis 3TOro BO3bMHUTE
npoOupKy MW 3akpenure ee B ImrartuBe. [[poOupka 3amoiHAETCS aKKyMYJISTOPHOM
cepHOW KuciaoTod. B Hee OpocaroTcsi Tpu M3MeNbUCHHbIE TpaHyibl uHKa (800 —
1000 wmr). ITocne aToro mpoOUpPKy HEOOXOAUMO MOJACOSTUHUTD Yepe3 MEPEXOTHHK, K
BXOJIHOM TpyOKe H3MEpUTENHHON Kamepbl (MpOOMpKa M TEPEXOJHHK BXOAST B
KOMIUIEKT TOCTaBKH). BbIXomHyto TpyOKy pEeKOMEHAyeTCs MOAKIIYUTh K
TUAPO3aTBOPY WIHM MOTPY3UTh B CTakaH ¢ Bojoul. [Ipu aToM Oombimas 4acTh IMHKA
JOJDKHA PacTBOPUThCS B cepHOM kuciore. Ilocne crabunmuzamuy moKa3aHUMN
IPOBEINUTE aBTOKAIMOPOBKY COTIACHO 1I. 9.3.

[Tpumeuanue. [Ipu npoBeneHNN aBTOKATIMOPOBKH MO YHCTOMY BOJAOPOJY B OKHE IS BBOAA
3HAYECHHUS KOHIEHTpanuu Bojopoaa (cMm. puc. 9.3-3 HeoOXOAMMO YCTAaHOBUTH 3HAYCHHE
koHneHTpanuu paBHoe 100 006. %. Tak kak KOHIEHTpals BOAOPOJAa B KaJIUOPOBOYHOM Trase
3aBUCHT OT JIaBJICHUS HACBHIIIEHHBIX BOJSHBIX MapoOB, aHATU3aTOP BBIYMCIUT UCTUHHOE 3HAUYCHUE
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.

9.4. Ilpouenypa cneunajbHOH KAJUOPOBKH aHAJIM3AaTOPA.

[Ipu cnermanbHOM KaTMOPOBKE aHAIM3aTOpa B Ka4ecTBE 00pa3iia ¢ U3BECTHBIM
COJIEp’)KaHHEM BOJIOPOJAa HCIOJB3YIOT BOJIOPOJOCOAEPKAILYI0 Ta30BYH0 CMECH,
MOJIy4Ya€MYI0 C IMOMOUIbIO YCTAHOBKHM JUIsl MPUTOTOBJIEHUS MOBEPOYHBIX T'a30BbIX
cMeceit (cM. puc. 9.4).

AC pocTaloT U3 HU3MEPHUTEIBHONW KaMmepbl W C TMOMOIIbI0 (DUIBTPOBAIBHON
OymMarn wWiIM MapJeBOrO TaMIOHA YyAANSAIOT OCTAaBIIMECS Kalld BOJBI  C
gyBcTBUTENbHOU moBepxHOocTH AC. KamuOposky ananmzaropa mpooasaT mo [1I'C,
MOJly4aeMoll B pe3yjbTaTe CMeEMMBaHUS (UKCUPOBAHHOTO OOBEMa BO3AyXa C
3aJIaHHBIM KOJIMYECTBOM Ta3000pa3HOTO BOJOPOA, BBIACISIEMOr0 B XHMHYECKOM
pEeaKIMK PACTBOPECHHS METAITUYECKOTO IMHKA B pa30aBI€HHON CEPHON KUCIIOTE

/n +H2804 = ZHSO4 + H2 (2)

Hns nonmyuenus: noBepouHoit razosoit cMmecu (III'C) ¢ coagepxkannem Boaopoia
ot 3.5 10 7 00. % mpUroTOBHTE HABECKY METAIMYECKOro MuHKa Maccor ot 100 mo
200 mr. [ns Gonee OBICTPOTO MPOTEKAHUS PEAKIIUA PEKOMEHYETCS] HABECKY ITMHKA
U3MENbYNUTh. B3BelnBaHre NPOU3BOAUTh HA aHATUTUYECKUX BECAX C LIEHOW JICJICHUS
HE MeHee | Mr.

CrnenmanbHyto KanuOpoBky aHanmmzatopa mo [II'C mpoBomsaT clieayronmm
obOpazoM. CobuparoT ycranoBky ajsi npurorosieHus [II'C B coorBeTcTBUU C pHC.
9.4. Cocyn 3 ycTaHaBIMBAIOT B HEMOCPEICTBEHHOW OJIM30CTH OT aHaIu3aropa.
AMITIEpOMETPUUYECKHUI CEHCOp 5 yCTaHABIHMBAIOT B COCYA 3, TEPMETUYHO (DUKCUPYS
€ro ¢ NOMOIIbI Tallku 4 W pPEe3UHOBOrO KoJiblla. ['MApO3aTBOpP 3aKpBIBAIOT C
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MOMOIIBIO TPOOKU 2, IPEeIBApUTEIHHO 3aIMOJIHUB €ro Bojoi. PeakTop 7 3amoiHstOT
aKKyMYJISITOPHOM CepHOM KHCIOTOW. M3MenbueHHYI0 W B3BEUICHHYIO HaBECKY
METAJNIMYECKOr0 IIMHKA OPOCAIOT B pEaKTOp 7 U OBICTPO COETUHSIOT €ro CO BXOIHOM
TpyOkoii 6 emkoctu 3. Ilocie 3aBepuieHusi peakiuu (MpekpaiieHue mpoiecca
oOpazoBaHus my3bIlpbkoB H, B peakTope 7) BEHTWIb 2 OTKPBIBAIOT U CTPaBIMBAIOT
U30BITOK JIaBJIeHUs B cocyie 3 uepes ruapo3arsoplO0.

ANY

/

[ N/

NN

Ananusartop sogopoga ABT. A
BeHTunb.
Cocyg ans npurotosneHws MIMC. \_/
anka.

AMMNEPOMETPUHECKUIA CEHCOP.
BxogHas Tpybra.

Peakrop.

50 % arkyMynsTOpHas kMcnoTa.
. Boga .

10. MmaposaTseop.

©®ND O RN

Puc. 9.4. Cxema ycTtaHoBkn ansa kannbposkn no MNIC.
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Jluist MIPOBEACHUS creMaIbHOM
CIIEL. KAJIHBPOBKA KaUIMOPOBKM  aHaau3aTopa  HCIOJB3Ys

BEeIHTe MacCy KamOpaTrop HaxMuTe KiaBuiry «BBomy.
Ha nucnnee ananuzatopa MOSIBUTCSA OKHO,
**['JIABHOE MEHIO**, nokazanHoe Ha
puc. 9.2-1. C noMoupl  KJIaBHII

HABECKH HNHHKA.

250.0 mrp. MepeMEIeHHUs] Kypcopa BBIOEPUTE OTMIIHIO
«KamubpoBka» u Haxkmute «BBom» (cm.

Puc. 9.4-1 OKHO MHCTPYKLUH puc. 9.2.2). 3areM BbIOEPUTE OIILMIO
«CITEIL KAJIMBPOBKA» «Crerr. KaJIMOpPOBKay u HaXXMUTE

«BBO/l». Ha gucmiee aHanmmu3aropa
nosisutcs okHo **CIIELl. KAJIMBPOBKA**, noka3zannoe Ha puc. 9.4-1.
C moMouipl0 KIaBUII IEPEMEIICHUS Kypcopa BBEAMTE MACCy HABECKU LMHKA U
Haxxmute kinaspuiny «BBO». Ha aucrniee ananmu3aropa MmossBUTCS OKHO COOOIICHUH,
aHajioruyHoe puc. 9.2-4. B HIKHEW 4acTH 3TOro OKHa OyJeT BBIBOJUTHCS 3HAUCHHE
u3MepsieMol BennuuHbl. [locne 3aBepiieHns peakiui paCTBOPEHHMS IUHKA OTKPYTHUTE
BEHTWIb 2 (cM. puc. 9.4) u «cobpocwrTe» u3zdbiTounoe aasienue [II'C B ycTpoiicTse
st kanuoposke YK-01. Jloxautech koraa my3sipbku [II'C mpekpatatr BBIXOAUTH
yepe3 ruapo3arBop. [locne crabunuzanuu nokasaHuii Haxmute kiapuinry « BBOJDy.
Ha gnucniee ananmuszatropa B TedueHHe 3-5 CEK. BBICBETUTCS  COOOIICHHE
«KAJIMBPOBKA VYCIIEHIHO 3ABEPIIEHA». B TedyeHue 53TOro BpeMEHU
aHaIu3aTop IMPOM3BEAET pacueT KoHleHTpauuu Bojgopona B III'C, wuszmeHuT
napaMmeTpbl KaIMOpOBKU U MEpEereT B pekuM u3Mepenus. Ha nucruiee ananuzaropa
OTKPOETCSI OKHO, aHAJIOTUYHOE OKHY, TOKa3aHHOMY Ha puc. 9.2-5.

NHTemnekTyanbHble arOpuT™Mbl, peanu3oBanHbie B ABII-11 mo3Bonsaior Bam
IPOBOJUTH CIEIHUATBHYIO KaJTUOPOBKY B J1000I BHIOpAaHHON €IMHUIIE U3MEPEHHUS, a
3aTeM MpU U3MEPEHHSX MEPEXOJIUTh B JIIOOYIO0 NIPYryro eauHuily uzMmepenus. [lpu
3TOM He TpeOyeTcs ele pa3 MPOBOAUTHh KaTUOPOBKY. AHAIM3ATOP CaMOCTOATEIHHO
ONPEJEIUT HEOOXOIUMOCTh BHECEHHS TE€X WJIM MHBIX TEPMOKOMIICHCAIIUA, BHITTOJIHUT
BCE HEOOXOAMMBIE TE€pECUYeThl, CBS3aHHBIE C M3MEHEHHEM KaK H3MepseMOoi
BEJINYMHBI, TaK U €IUHUIIBI U3MEPEHUS.

[leppoiMyHOCTh TIPOBENECHUS KAJTUOPOBKH OINpPEIENsIeTcsl TOYHOCTBIO, C
kotopoi Bwl xorture mnpoBoauTh wu3MepeHus. I[lpm 3ToM BBl Takke IOJKHBI
YUUTBIBaTh, YTO UyBCTBUTEIBLHOCTh AC MOXKET U3MEHATHCS BO BpeMeHU. biarogaps
BBIOOPY ONTHUMAJIBHBIX YCJIOBHM pabOThl UM BHYTpeHHHX napameTpoB AC oHHU
00€ecreynBalOT CTA0WIBHOCTh TIOKA3aHUM TPH TMOCTOSIHHOM OapoOMEeTpHUYeCcKOM
JNABJICHUM W KOHIIEHTpaluu Boaopoaa He Xyxke 3 -5 % B TeueHuwe 3-X HEIEIb.
ITosTomy, eciu Bac ylnoBiIeTBOpsSET 3Ta MOTPEHIHOCTh H3MEpeHui, Bbl Moxkere
IPOBOJUTH KaMOpoBKY He pexe 1 pa3za B 20 nueii. Ecinu usmepeHus: mpoBoOIsTCS B
00J1aCTH MHKPO T'PaMMOBBIX KOHIIEHTpALUWA BOAOPOJA TOT MHTEPBAI MOXKET OBITH
yBenuueH a0 1 — 1.5 mecsiies.
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10. ITIOPAJOK PABOTBI.

[Tocne BKIIOUEHMS aHAIW3aTOpPa HAYMHAETCS MPOLIECC CAMOJUATHOCTUKH.
[Tocne 3aBepuieHus: mpolecca CaMOJUATHOCTUKH aHAJIU3aTOp MEPEXOAUT B PEXKUM
u3Mmepenuid. [IponsBennure HACTPOIKY M KaIMOPOBKY aHAJIN3aTOpa COMIACHO ILIIL. §, 9
HACTOSIIIIETO PYKOBOACTBA. AHAIIU3ATOP TOTOB K padoTe.

Bam ananuzatop sBIsSieTCS YHHUBEPCAIbHBIM CPEACTBOM HU3MEPEHUS C
MOMOIIEI0 KOTOPOTro BBl MokeTe pemarh pa3HOOOpas3Hble 33a/layd aHATUTUYECKOTO
KOHTPOJIS BOAOpOJa B Pa3HBIX 00JAcCTAX HAPOJHOro Xxo3siicTtBa. BriOpanHoe Bamu
UCIIOJTHEHNE aHAJI3aToOpa B HAWJIy4llled CTENEHU COOTBETCTBYET KOHKPETHOMY
HA3HAYEHUIO M O0JACTH ero MPUMEHEHHWs], ONMMCAaHHBIM B M.I. 2, 3. [J[ns pemenus
OPYTUX  TPUKIAJHBIX  3a7a4  Bbl  MOXeTe  JIONMOJHUTEIBLHO  NPHOOpECTH
COOTBETCTBYIOIIME AaMIIEPOMETPUUECKHE CEHCOPhl U HEOOXOIMMBIE aKCECCyaphl.
JIro6oit u3 BeimyckaeMbix ¢upmoit «Anbpa BACCEHC» cencopoB (cm. m. 3)
aBTOMaTUYECKU CTBIKyeTCs C wu3MepurelbHbiM  ycrpoiictBom ABII-11  mo
YyBCTBUTEIbHOCTU. B ciydae mnpuobperennss Bamm HOBoro cencopa Bawm
HE0OX0oMMMO OyJleT TPOBECTH KaIHMOPOBKY BCTPOCHHOTO B CEHCOP JIaTyuKa
TeMmriepaTypbl. MeToauka KamuOpOBKM JaTyWKa TEMIIEpaTypbl HAXOAHWTCS B
cnyxebHoM MeHIo aHanuzaropa. llludp mocryma x 3ToM ommmu MeHIO Oynaer
COOOIIIeH MPHU MOKYIKE HOBOTO CEHCOPA.

B atoMm paznene mpuBOASATCA CBEACHHS O MOPSAKE pabOThI C aHAIM3ATOPOM
IpU PEUIEHWH KOHKPETHBIX 3a/1ad aHAIMTHYECKOTO KOHTPOJIA BOAOPOAA U JAKOTCS
PEKOMEHJAIMU U COBETHI IO IpUMEHEeHHI0 aHanu3zaTopa ABII-11.

10.1. Omnpenenenne pH, u cH; B 1a00paTOPHBIX yCI0BHUSIX.

Jns onpenenenust pH, u cH, B Kuakux ra3zoo0pasHbIX cpelax B J1aOOpaTOPHBIX
ycinoBusix MoOxHO wucnosb3zoBatb ABII-11JI B xommuekre ¢ ACpH2-01 wm
u3mepurensbHoil kamepoit UK. /Ins nmposenenus uamepennii pH, n cH, npu mansix
o0beMax WIM MPU MalbIX CKOPOCTSAX MOTOKA ra3oB U KUAKOCTEH MCIOJIb3YIOT
U3MEPUTENBHYIO Kamepy misa MukpoaHanusza MKMA. Ilepen ycranoBkont ACpH,-01
B UIKMA yOenuTech B HaJIM4YMKM PE3UHOBOTO KoJnayka 4 (cM. puc. 4.4) Ha TOpLIEBOM
noBepxHocTu ceHcopa. YcranoBute AC B UK u 3aduxcupyiite ero ¢ moMouiso
raiku 3. AHanmsupyemyto xkuakocte B MIKMA mnogaror dyepe3 BXOIHOW wITyLEep 5.
[Tpn anamuze sxunkocrer MKMA ycTaHaBiIMBalOT TOPU3OHTAIBHO TaK, YTOOBI
BBIXOJHOM mTyLep 6 OblI pacnonoxeH BBepXy. B atom ciyyae UK 3anonnsercs 6e3
Ny3bIpbKOB BO3ayxa. [Ipum aHanmu3e Tra30B BBIXOJHYIO TPYOKYy COEAMHSIOT C
TUAPO3aTBOPOM 4YTOOBI M30€kaTh BO3MOXKHOIO mnomajnanus Bo3ayxa B UK uyepes
BBIXOJHOM mTyuep. g nojayn aHaau3upyeMou mpoObl I0MyCKaeTCs UCIOIb30BATh
NEPUCTATBTUYECKUI HACOC WIM MUHHKOMIIPECCOP, KOTOPBIE MOKHO YCTAHOBHUTH B
BBIXOHOW Maructpanu. CieayeT MOMHHUTB, YTO PAcXO[ Ia3a WM JKUIKOCTH 4Yepes
NKMA nomxen coctaBisath He 6osiee 20 mi/mMun. B mpotuBHoM cityuee B UK Oyner
co37aBaThCs JABJIEHUE 3aMETHO oTiuyarouieecss ot armochepHoro. KamuOpoBky
ACpH; moxno npoBoauth 1o [II'C wnu ynctomy Bojgopoay (cM. 1. 9) He pocTaBas
AC u3 UKMA.
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10.2. Onpeaesienne BoAOPOa B ra30BbIX CMECHX.

Jns pemienust 3Tod 3agaur ucnonb3yioT ABII-11I" U u3MepuTenbHyr0 Kamepy
UKIIT'.

JIJ1st KOHTpOJISI COJIepKaHUS BOJOPOJAA B BO3JyXE MPOU3BOIAHBIX IMOMEIIECHUI
ACpH, ycranasnusatot B UKIII', npenBapuTenbHO OTKPYTUB C HEE BXOJHOW IITYLEP
(cm. puc. 3.10). [Jna npenynpexaeHUss aBapUWHBIX CUTyalud MPEBBIIICHUS
JOMYCTUMOTO YPOBHSI BOJIOPOJIa CIEAYET BOCIOJIB30BATHCS PEATM3OBAHHBIMU B
ABII-11 BO3MOHOCTSAMHM BKJIIOUYEHHUSI aBApUWHOW CUTHAIM3ALUUA U MO3UIIMOHHOTO
peryiaupoBanusi (cM. M. 8.3) (BO3MOXXHO MOAKIIOYEHHE CHPEHBI 4Yepe3 «CyXOi»
KOHTAKT).

Ecnu ananu3upyemblid ra3 HaxXOJUTCS MOJ IOBBIIIEHHBIM JIaBICHHUEM
(oTHOCHTENBHO aTMOChepHoro), To ero npomyckaroT yepe3 UKIIT, npensaputenbHO
ycTaHoBUB pacxon 1-10 y/dac ¢ mOMOIIBIO BEHTWUJISI TOHKOW PETyJIHpPOBKH Ha
BXxoaHOM Mmaructpanu. [Ipu manbix pacxonax Bbeixognyr Tpyoky MKIID cremyer
COEIMHUTH C TUAPO3aTBOPOM.

st obecrieueHrss M3MEpPEHUN BOJIOPOJA B Pa3psKEHHBIX Ta30BBIX CMECAX
aHaJIM3aTOP MOKET ObITh YKOMIUIEKTOBAH YCTPOMCTBOM MOJATOTOBKH ra30BOM MPOOBI
VIII'TI-01. C mnomomp 3TOro yCTPOMCTBA OCYLIECTBIISICTCS BCAChbIBAHUE W
OXJIAXKJEHNE aHaJM3UPYEMOTO rasa c MOCJIE Y FOIIUM OT/ICJICHUEM
CKOHJICHCUPOBAHHOW BJIard M HarHeTaHueM B u3MeputTenabHylo kKamepy ACpH,.
[MpunnunuansHasg cxema YIII'TI-01 nokazana Ha puc. 10.2.

Cuctema nosroToexu npofel
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5\ 1. Maa0-#40K0cTH oM BRok.
™ Z 3MEBEWK.
3. DraHed,
4. Twfa
5. EmMOLTh ANA chops pnard.

Puc. 10.2 IIpuanunuaneras cxema YIII'TI-01.
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10.3 AHaIMTHYeCKH!l KOHTPOJIb KOHIEHTPAUUMM BOJAOPOAA B TMOTOKe
JKMJIKOCTEeH, HalpuMep B XMMHKO-TEXHOJIOTMYECKUX Mpolleccax MOATOTOBKHU BO/IbI
na TOLI, 'POC, ADC.

PacTBOpeHHBII B BOAE BOJOPOJ BCIEACTBUE €r0 YHUKAJIBHOU IPUPOABI MOXKET
pacTBOPSTHCS B MeTajllaX CO37aBas BBICOKOE JaBJIECHUE B HMX KPUCTAILUIMYECKON
pelieTke, MPUBOASAIIEE K HMX pa3pylleHUI0 (BOJOPOAHOE pacxpymnuuBanue). B
ATOMHOM DHEPreTUKE AHAIUTUYECKUHM KOHTPOJIb PACTBOPEHHOI'O  BOAOPOAA
HEoOXoaMM Kak nisi  obecrniedueHus Oe3omacHod padbotel ADC, Tak W A
NpEeNIOTBpalleHUs]  pa3pylleHusi (BCJIEACTBHE  BOJOPOJHOTO  PACXPYMUYUBAHMS)
TEIJIOTEXHUYECKOTO 000pYyI0BaHUs U TPYOOTPOBOIOB.

JUIsi aHAJIMTUYECKOrO KOHTPOJII PACTBOPEHHOTO BOAOPOJa B HaWydllel
CTENEeHU NOAXOAUT ucnoiaHenue ananuzatopa ABII-11T. AnanuzaTtopsl HOJTXKHBI
yCTaHaBJIMBATHCS M0 MECTY MM Ha muTe. [[is 3Toro Heo6XoauMo Ha JIMHUM BXOJa
aHAIM3UPYyEeMOM TpOoOBl  YCTAHOBUTH PETYJNATOpP  JaBlieHus (Apoccenb) U
XOJIOAWIIbHUK. Perynarop naBineHus A0KeH 00ecrneurnBaTh peryjaupoBaHue pacxoaa
aHaju3upyeMon mpoOsl yepe3 uzMepurenbHyo kamepy (MKIDK) B auanazone ot 2
10 50 n/dac. X0NOOUIBHUK JIOJDKEH OOecrneuuBaTh OXJaXKJICHHUE aHaTU3UPYEeMOM
po6sI 10 Temmeparypsl 0 — 50 °C. C 1enbio yMEHbIIEHHS BpEMEHH TPaHCIIOPTHOTO
3ama3fpiBaHusl W A(PexToB “moacoca BoO3Ayxa’ PEKOMEHAYETCS aHalu3aTop
yCTaHaBJIMBaTh B HEMOCPEACTBEHHOW OJIM30CTH OT MpoO0OTOOpHOM Touku. s
NOJIBOJIa aHAJIM3UpyeMoM mnpoObl K wu3MeputTenbHo kamepe AC pomyckaercs
UCIIOJIb30BaTh TPYOKH M3 HepKaBerolled crainu u/mian rudkyro Tpyoky u3 IIBX c
BHYTPEHHUM JMAMETPOM HE MeHee 4 MM U TOJIIMHON CTEHKH HE MeHee | MM.
Hcnonb3zoBanue TpyOOK H3 CHIMKOHOBOW pe3uHbl He Jjonyckaercs. Cnus
aHAJIM3UPYEeMOM MpoObl JOJKEH ObITh CcBOOOAHBIM. /[l 3TOro jgomyckaercs
UCIIOJIb30BaTh TPYOKM C BHYTpPEHHMM jauameTrpoM He MeHee 4 wmwm. Ilepen
U3MEPUTEIbHON KaMepoil pPEeKOMEHAYEeM YCTaHOBUTh (PUIIBTP TOHKOH OYMCTKH,
KOTOpbIN Bbl MOXkeTe 3aka3aTh JONOJIHUTEIBHO.

st obGecniedeHus] BBICOKOTOYHBIX H3MEPEHMHM KOHIIEHTpalMii BOJOpOJa B
MUKpPOTPaMMOBOM 00JIaCTH, MBI PEKOMEHAYEM TIIATEIbHO MPOBOAUTH KaTUOpPOBKY
HYyJIeBOM TOUKH (cM. 11.9.).

[TIpn noaxmouenun wusmeputenbHoi kamepsl (MKIDK) xk mpo6Goor6GopHoit
TOYKE MCMOJIb3YHUTE CTAHIAPTHBIE MEPEXOJHUKH, KOTOpble Bbl MOXkeTe 3akazaTh mpu
NOKyIKEe  aHalu3atopa WM 1o e-mail (¢ HOMEHKJIaTypoll  CTaHAApTHBIX
nepexoqHUKoB Bbl MokeTe O3HAKOMUTBCS Ha HameM caifre). [lpu ycraHoBke
ACpH,-03 wmm ACpH,-04 B u3smepurenbHyl0 Kamepy yOenurech B HaJU4HUH
TePMETU3HUPYIONIETO PE3UHOBOro Koiblla (cMm. puc. 3.9, 3.10). [Insa oGecrnieueHus
HE3aBUCUMOCTH TIOKAa3aHUM OT CKOPOCTH IIOTOKAa YCTaHOBUTE B TpyOKe
poOOOTOOpHHMKA pacxol BOJbl paBHbIM 2-50 5/gyac. TpyOKy, COCIMHEHHYIO C
BBIXOJIHBIM LITYLIEPOM U3MEPUTENBHON KaMepPbl MOJIOKUTE B CIIMBHOM JIOTOK.
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10.4. AHaIMTHYeCKUII KOHTPOJIb BOAOPOAA B KUAKOCTAX HA TIIyOnHe.

Jns pemieHuss 3TOW 3a1a4yv B HAWJIY4YIIEHd CTENEHW NOAXOIHUT HMCIIOJHEHUE
ananuzatopa ABII-11I1, B KOMIUIEKT KOTOPOIO BXOJMT CEHCOP MOTPYXHOIO THUMA
ACpH,-05. 3T0OT ceHcop ycTaHaBIMBAETCS B TEPMETUUYHBIN KOPIYC U3 HEPKABEIOLIEH
CTaJIM ¥ UMEET HAJCKHYIO 3a/IeTIKy Kabens (cMm. m.1.3, 4).

Jliis obecrieueHns COXpaHHOCTH CEHCOpa MPHU €Tro IKCIUTyaTallud B 00bEKTaxX C
WHTEHCUBHBIM TEPEMEIINBAHUEM PEKOMEHyeM CEHCOp M €ro Kadelb 3aKpernuTh Ha
mranre. Jna ymooctBa MoHTaxka u akcmryatanuu  ABII-11I1 Ber  moxkere
npuobpectr  ycraHoBouHyio apmatypy (YAP-01). IlpunnunuanshHas cxema
ycranoBku ACpH,-05 ¢ momMouipio Takoil apmarypbl npuBeneHa Ha puc. 10.4. C
nomomiblo 3Tol apmatypsl ACpH, MOXKeT ycCTaHaBIMBaTbCS B METAHTEHKH,
UCTEPHBI U EMKOCTH (HaPUMEP B EMKOCTH C PAJUOAKTUBHBIMU OTXOJIaMH ).

1. AHanWzatop
2. CeHcop.

3. CHoTEemMa norpys eHMa.

Puc. 10.4 Cxema ycranoBku ACpH, ¢ MOMOIIIBbIO CUCTEMBI OTPYKEHHUS.

10.5. AHaJauTHYeCKMH KOHTPOJb BOJOPOAAa B COCyaax W TPYyOOmpoBoaax
padoTAIIMX MO JaBJIEHHEM.

Jns pemeHnss 3TOM 3aJa4uM B HAWIYYIIEW CTENEHW MNOAXOIUT WCIOJIHEHHE
ananmusaropa ABII-11A, ABII-11b, B kommekt koroporo Bxoaut cencop ACpH,-
06, cHaOXKEHHBIN KOMIEHCATOPOM BHEIIHETO JABJICHUS. DTOT THUI CEHCOPOB MOXKET
yCTaHABIMBATLCA B TPYOONpPOBOAB W OaillmacHbIC JHHUM 4Yepe3 CTaHAapTHHIC
¢manmpl.  Cencoper  ACpH, BBIMycKaloTCI B HECKOJBKUX — MCIOJIHCHUSX
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OTJIMYAIOLIUXCSI Ta0ApUTHBIMU U MPUCOCIUHUTEIBHBIMU pa3MepamMu (cM. puc. 3.8).
Cencopsl ACpH, BBIIEP)KHBAIOT CTEPUIIM3AINIO OCTPLIM mapoM Tipu 143 °C, uto
MO3BOJISIET UX MCIOJB30BaTh B (pepMeHTepax M OHOpeakTopax Kak OTEYECTBEHHOTO,
Tak W 3apy0OexxHoro mnpousBoiactB. Ilepex crepunmzanueit QepmeHTepa cC
yctaHoBiieHHbIM B HeM ACpH,-06, He00X0IUMO OTCOEANHUTH Kabellb OT CEHCOopa, U
Ha €ro pa3zbeM HaAKPyTHUTh 3alIUTHYIO 3ariymiky. [Ipu 3Tom Heo0X01MMO yOeauThCs B
HaJIMYUU U LEJIOCTHOCTU FEPMETU3UPYIOLIEH MTPOKIAAKH B 3aIIMTHOM 3arnymike. [Tpu
CTEpUIM3AIIMU CEHCopa B OMOpPEaKTOpe 0JIeBaTh 3aIIUTHYIO 3ariyIlIKy He TpeOyeTcs.
Anamuzatopsl ABII-11A B kommiekte ¢ ACpH,—06 MOryT HailTU pUMEHEHUE
IpU AHAJIUTUYECKOM KOHTPOJE PACTBOPEHHOTO BOAOpoJda B 1-OoM KOHType
OXJIAXKJICHUS SIAEPHBIX PEAKTOPOB.

11. Texnn4yeckoe 00CayKMBAHUE AaHAJIN3ATOPA.

Eciun Bam ananuzaTtop HyXAaeTcs B TEXHUYECKOM OOCIYyKHWBAaHUHU, PEMOHTE WU

NEePUOANYECKON TOBEPKE, CBSKUTECh C CEPBUCHBIM IEHTPOM (GUpPMBI  «Albda

BACCEHC» (ampec ykazan Ha 1 cTp.) uiu ¢ Ommkailimum opUIHAIbHBIM JTUJIEPOM.

KoHTaktHble TenegoHbl OQUUMATBHBIX JUJIEPOB  pa3MEIIEHbl Ha  cailTe.

CepsucHbiii nieatp OO0 «HII® «Anbpa BACCEHC) BbINONHSIET BECh KOMILIEKC

paboT 1O TEXHUYECKOMY OOCITY>KMBAaHUIO aHAIU3aTOPOB MX TMEPBUYHOU U

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

MPOBEICHUSI TUX pabOT Bhl MOXeTe 03HAKOMUTHLCS Ha CaiTe.

11.1 DnexTpoHHBIN OJ0K aHANMH3ATOpa KpallHE PEAKO HYX)IAACTCs B OOCTY>KUBAHUH H
peMoHTe Onaroiapsi BBICOKOMY KaueCTBY IPOM3BOJACTBA aHAJIU3aTOPOB,
UCIIOJIb30BAHUIO HAJICKHBIX KOMIUIEKTYIOIIUX, MPOYHOCTH, FEPMETUYHOCTU U
BBICOKOM CTENEeHW MPOMBIIIUICHHON 3aluThl Koprmyca aHammuzatopa (IP-68).
Kaxnplii aHanu3aTop B KOMILIEKTE ¢ JATYMKOM MOJBEPraeTcsl UCHBITAHUSAM Ha
HaJIeKHOCTh B TedeHue 1 mecsna. Ilepen ornpaBkoit TloTpeburtento xaxablit
aHaIu3aTop NPOXOAUT MPEANPOJANKHYIO TMOATOTOBKY M TECTHPOBAHUE
paboTOCIIOCOOHOCTH €ro OCHOBHBIX OJIOKOB. B mepuoanueckoil 3ameHe
HY’KJTA€TCsl TOJIbKO OaTapeiika, yCTaHOBIIEHHAs B HUDKHEM OTCEKE aHaJIu3aTopa.
3ameHa OaTapeWKu OCYIIECTBISACTCA TPU TEXHUYECKOM OOCITyKMBaHUU
aHanu3aTopa Iepel NPEACTaBICHUEM €ro sl €KErOJHOM MNEPUOIHYECKON
nosepku B opransl OCCTAHIAPTa P®.

11.1. AmmnepoMeTpuyecKkue CEHCOpbl Ojarojapsi OpPUTHMHAIBHBIM TEXHUYECKUM
pELICHUSIM, UCIOJIb30BAaHUIO OJArOpOJIHBIX METAJIOB U BBICOKOMY KayeCTBY
MIPOU3BOJICTBA MMEIOT HEOTPAHUUYCHHBIA CPOK CIOykObl. B TO ke Bpems
CEHCOPBhI HYXXJAIOTCS B TMPOBEACHUU MEXKPETJIaMEHTHOTO OOCITY>KUBaHUA,
BbInosiHgemoro Ilorpeburenem B mporecce skcruryarauuud. K atum paboram
OTHOCATCS 3aMeHa MEMOpaHHOIrO KoJjlmauyka M TeJIHEeBOr0  pacTBOpa
anektposuta (cMm. 1., 3, 4). IlepuoaAMYHOCTH 3aMEHBI DJJIEKTPOJIUTA U
MEMOpPaHHOTO KOJIMAayKa 3aBUCUT OT YCJIIOBUW 3KCIUIyaTalldd aHajau3aTropa H
JOJIKHA TIPOBOJUTHCS HE peke 1 pasza B rof, a Takke B CISAYIOIIUX CIydasiX:
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e HapymeHa 1enocTHOCT MeMOpaHbl. BHEIIHUM NPU3HAKOM JTOTO CIyKaT
BUJIUMBIC KaIleJIbKU AJIEKTPOJINTA HA TOPIIOBOM MOBEPXHOCTH CEHCOPA, a TAK¥Ke
3HAYUTEILHOE YMEHBIIICHUE YPOBHS AJIEKTPOJIUTA B KOPIIYCE CEHCOPA;

e MemOpaHa BBITAHYJACh M HE JIOCTATOYHO CHJIBHO HATATHUBAETCS TOPIOBOM
YacThIO CTEKJISTHHOW TWib3bl (cM. puc. 4.2). [Ipu3nakom ciaboro HaTsKEHUS
MeMOpaHbl SIBIISCTCS 3HAYNUTEIHLHOE CHIDKEHHE OBICTPONECHUCTBHSI U BBICOKOE
3HAYEHUE OCTATOYHOI'O TOKAa CEHCOPA;

o [lokazanusi aHanmu3atopa MpU HU3MEPEHUSX WIH KaJTUOpOBKE HECTAOMIIbHBI U
UMEIOT OOJIBIION Apeid.

Ecnu B ceHcope BO3HMKJIA Kakas-TO HEMNoOJIaJKa NPEeXAEe BCEro IPOBEPHTE
IIEJIOCTHOCTh KaOeJdsi W CTeKJISHHOW TWib3bl. Hamuuume TpemuH U CKOJIOB Ha
cTekasiHHOM ruib3e AC cBuIETENbCTBYET O HecoOmoaeHun I[lorpeburenem mep
npeaocTopokHocTei (cM. 1. 6). HeakkyparHoe oOpaienrne ¢ AC U HeCOOJI0ICHHE
MEp MPENOCTOPOKHOCTEN MOKET MPUBECTU K ero norepe. [Ipu BhISICHEHWH NpPUYHH
OTKa30B MOTYT OKa3aThCsl MOJIE3HBIMH TeCThl paboTocmocobHoctd AC. DTU TECTHI
MOKHO TakKe IMPOBOJUTH MPU 3aMEHE MEMOpPAHHOIO KOJMayka H pacTBOpa
ANEKTPOJINTA.

Tect Nel. [IpoBepka cONpOTUBICHUS U30JIAIUN MEXAY KaTOJIOM U aHOJOM.

1. Caumute MeMOpaHHBI Kkonmadok (cMm. puc. 3.7, 3.8) u mnpomoiite
ANEKTPOJHBIM aHcaMOJIb B JIUCTWUIMPOBaHHON Bojge. C  MOMOIUIBIO
buIbTpOBANILHON OyMaru yJajuTe Karuid BOJABI M THIATEIBHO MPOCYIINUTE
TOPLIOBYIO YaCTh CTEKJISIHHOM T'MIIb3bI.

2. B riaBHOM MEHIO BOWJIUTE B OIIIMIO TUATHOCTHKA ceHcopa. (M. 11. 8.4).

3. Ecnu tok cencopa (Icenc) umeer 6am3koe K HyJIO 3HaueHue (CM. puc. 8.4-
20) u COMOCTaBUM C BeIMYMHOW ocrtatouHoro Ttoka (I oct), TO
CONPOTHUBJICHUE W3OJIAIMU HAaXOAUTCA B Ipenesiax HopMmbl. Ecim Tok
CEHCOpa 3HAYUTENLHO OTJIMYAIOTCSA OT HYJIs, TOMpPoOyiTe OoJiee TIATEIbHO
BBIMIOJIHUTh T. 1 HacTosimiero Ttecta. BbICOKOe 3HAaue€HHE TOKAa CEHcopa
CBHUJIETEJIbCTBYET O HAPYUIEHUU CONMPOTHUBJIEHUSA U30JSIIUU. K BO3MOKHBIM
NpUYMHAM CJIEyeT OTHECTH HapyUICHUE IEJIOCTHOCTH KabOels, TPEHIMHbBI
WIN CKOJbl B CTEKJISIHHOM THIIb3€, a TAKXKE MOMaJaHue BJIard B pa3beM
ceHcopa. B mociaegHeM  ciiydyae  cleQyeT — NOPOMBITH  pa3beM
TUCTUJUTMPOBAHHOM BOJOW, a 3aTéM TIIATEIbHO NPOCYLIUTh B TEYEHUE
CYTOK IIpH Temreparype 6m3koit k 40-60 °C.

Tect Ne2. IIpoBepka gaTuvka TeMIepaTypbl. DTOT TECT BBINOJIHIETCS MOCIE

BbITIOTHEHUS TecTa Nel.

1. B okne «/luarHoctuka ceHcopa» HaOIIOmaiTe 3a MOKAa3aHUAMH KaHala
n3mepenus remmepatypsl (T). Bo3pbmuTe ceHcop 3a MIacTMacCoOBYIO J€Talb
U BBIJOXHUTE HA CTEKISIHHYIO THUJIb3y CEHCOpa, HaIpaBliisisl CTPYIO
aNbBEOJISIPHOTO BO3/lyXa Ha TOPLUOBYK YacTh CTEKIISIHHON ruiib3bl. Ecim
TeMIleparypa OKpYy)Kaloliero Bosayxa Hmwke 35 °C, TO IOKa3aHus
temriepatypsl (T) OyayT yBenmuauBaThHCA.

2. Ilo wMepe wucnapeHus BJard CcO CTEKJISHHOM TWIb3bl IOKAa3aHUS
TEeMIIepaTypbl OYIyT YMEHBIIATHCS CTPEMSICh, K MPEKHUM 3HAUYCHUSM.
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Takoe moBeneHHE ceHCOpa CBUIETENIBCTBYET 00 OTCYTCTBUU OOpBHIBOB B
Kabesie U pazpeMe ceHcopa. Ecnu mokaszaHus TeMIiepaTrypbl HE MEHSIOTCH,
TO MO-BUAMMOMY, K KaOemr ceHcopa MpHUKIaAbIBAINCh HEIOIyCTUMO
BBICOKHE MEXaHHYeCKHe yCWIHs (CM. 1M.6), YTO MOTJIO MPUBECTU K OOPBIBY.
B stom cnyuae cBsixutech ¢ cepBuUcHbIM LeHTpoM OOO «HII® Anbda
BACCEHC». PeMoHT Takoro ceHcopa BO3MOKEH TOJIbKO B ciiydae oOpbIBa
kabens y pazbema. [Ipyu HeTONMYyCTUMO BBICOKUX MEXaHUYECKUX Harpys3kax
Ha KaOenb MOXKET TaKXe MPOU30UTH OOpBIB MPOBOAOB Kabens AaTyuka
TeMIiepaTypbl. B 3ToM ciyyae TecT mpoBeleT aHaJIU3aTOp W BBICBETUT Ha
aucruiee Haanuch «Jlatumk He mnoakiroueH». B aTOoM ciydae Takke
cBsikuTech ¢ cepBUCHBIM LIeHTpoM OO0 «HIID Ansdpa BACCEHC»

11.2. W3mepurenpHas kamepa.

[Ipu npoBeieHUH aHATM30B B MOTOKE KUIKOCTEN coliepKalluX OOJIbIIOE KOJIUYECTBO
B3BEIICHHBIX YacTUI] HAa BHYTPEHHEHl MOBEPXHOCTH HU3MEPUTEIBHON KaMephl
MOSIBIISIIOTCA  OTJIOKEHUS, YXYALIAIOIIKUE €€ MPO3padyHOoCTb. B 3TOoM ciiyyae Bawm
CIelyeT €€ NPOYUCTUTh C MOMOIIBIO MapjeBOro TaMIIOHA 3aKPEIIEHHOIO Ha
nepeBsHHOM manouke. st 3pPEeKTUBHOCTH OYMCTKA MOXHO MCIOJIb30BaTh JIOObBIE
MOIOLIME CPEJICTBA, HAIPUMEDP CTUPAIbHBIA MOPOLIOK. Vcnonb30BaTh OpraHnyecKue
pacTBOpUTENHN (AMXJIOPITaH, XJIOpodOpM, COUPT U Jp.) HE pekomeHayercs. llpu
IPOBEICHUH YUCTKU HW3MEPUTEIBHONM KaMephbl HKENaTelIbHO TAaKXE IPOMBIThH
oOpatHblii Kiamad (cM. puc.4.5, 4.6). s UCKITIOUeHUST BOBMOKHOCTH JIaJbHEUIIIETO
3aCOpPEHUs] M3MEPUTENBHOW KaMepbl LEIecO00pa3HO YCTAaHOBUTh (UIBTP TOHKOM
OYHUCTKH.

12. Bo3MOKHBbIE HEMOJIAAKH CIIOCO0bI X YCTPAHEHUS.

Buemnne BeposiTHble IpUUKHEI CriocoObl ycTpaHeHus
IIPOSIBJICHUS
1 Ilocne moakiroue- 2.3aMEeHUTH
HUS BUIKHU K CETH 2. Beruen u3 cTpos IIPEIOXPaHUTEIb.

220/36B ananuzatop | NperoXxpaHUTElb
HE BKIIIOYACTCS

2. Ha nucnuiee 1. Cencop He nmoakmtoueH K | 1. OTKpBITh BHYyTPEHHUN

aHaIM3aTopa aHaJIN3aTopy OTCEK aHalIu3aTopa u

3aropaeTcs HOJIKIIIOYUTH CEHCOP

coobuienue «Her 2. OOpbIB Kabemns 2. CBS)KUTECH C CEPBUCHBIM

CEHCOpa» LIEHTPOM I10 BOIIPOCY
PEMOHTA UJIU 3aMEHBI
CEeHcopa
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3. Iloka3anus He
YyBCTBUTEIBHBI K
M3MEHEHHIO
KOHIICHTpAIIUU
BOJIOPO/IA.

1. Bbicox pacTBop
AIIEKTPOIUTA

2. O6pbIB Kabes

1. Jlonuts pacTBOp
AJICKTPOJIUTA U 3aMEHUTh
MeMOpaHHBIN KOJITIavoK.

2. CBsi3aThCsl C CEPBUCHBIM
IIEHTPOM (HPUPMBI T10
BOIIPOCY PEMOHTA WU
3aMEHBI CEHCOPA.

4. Tlpu kanTuObpoBKe
0 BO3/IyXY CEHCOP
MMeeT OOIbIION
OCTaTOYHBIA TOK

I. Bricox

AJIEKTPOJIHTA.

2. HapymieHo compoTuBiie-
HUE U30JISIIUU B CEHCOPE
WU B pa3beMe CEeHCopa

pacTBop

3. BbITsiHYNach

1. 3ameHuUTH pacTBOp
ANEKTPOJIUTA.

2. ITpousBecTy BHEIIHUI
OCMOTp CEHCOopa U
BbIMOJHUTE Tect Nel. [1pu
OTPULIATEIILHOM PE3yJIbTaTE
CBSI3aThCSI C CEPBUCHBIM
[EHTPOM (DUPMBI 110
BOIIPOCY PEMOHTA WU
3aMEHBI CEHCOPA.

3. 3ameHuTh MeMOpaHHBIN

MOCTOSTHHOU
KOHLIEHTPALIUHU
BOJIOpPO/IA.

TeMmneparypel U (WIN)

pacxoja BOJbI

ra3oMpoHUIIaeMas KOJITa40K
MeMOpaHa
5. Ilokazanus 1. Hapymiena 11e10cTHOCTh | 3aME@HUTh MEMOpaHHBIH
ceHcopa MeMOpaHbI KOJIMAYOK.
HECTaOUJIbHBI BO 2. Bmitsnynace MemOpana | ObecnieunTh TpeOOBaHUs
BpPEMEHU TIPH u3-3a MPEBBIIICHUS | [10 TEMIIEPATYPE U PACXOLY

BOJIbI Uepes
U3MEPUTEIBHYIO KaMepy.
3aMeHUTh MEMOpPaHHbIN
KOJIMAa4yoK

6. [1ocne BKItOYEHUS
aHaJIM3aTOpPa BBIXOJ]
Ha pabouuii pexuM
npesbimaet 20

Pazpsimunace Gatapeiika

3aMEHUTH NATBYUKOBYIO
OaTapero.

MUHYT
7. NHepIIuOHHOCTD BriTsanynace memOpana u3- | O0ecrieuuTh TpeOOBaHUs
ceHcopa 3a MIPEBBIIIIEHUS | 10 TEMIIEPATYPE U PACXOTY
CYILIECTBEHHO TeMmneparypel U (WIM) | BOJBI Yepes

yBEJIMYUIIACH pacxojia BOAbI U3MEPUTEIbHYIO KaMepy.

3aMeHUTh MEMOpPaHHbIN
KOJIMa4yoK
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IHacmopT

HAa
AHAJIM3ATOP BOJIOPOJIA

AMIIEPOMETPUYECKHUH
ABII-11

H’KIOK 4215-002.1-66109885-10 I1C

/_’..’_. At RRIIE

COT.IlaCOBaHO B 9aCTH METOAHKH NOBEPKH

igala 7?1 Me'rpo or 'lT BHUN®TPU
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1. HABHAYEHUE U OBJIACTDb IPUMEHEHMWSI.

Ananmuzatopsl  Bogopoaa ABII-11 (B ganpHedmieM -  aHAIU3aTOPHI)
IOpelHa3Ha4YeHbl JJIs I[POM3BOJCTBEHHOIO aHaiu3a (“HENpepbIBHOIO aHaynza’,
“aHanu3a Ha JIMHUM® WK “‘TEXHOJOTMYECKOro aHanu3a’) koHueHtpauuu (cH),
napuuaibHoro nasieHus Bopopona (pH,), m temmeparypsl (T) B XKuIKUX H
ra3o00pa3HbIX cpejiax.

AHanmuzatopel, Omaromaps CBOEH  YHUBEPCATHPHOCTH U IIUPOKOMY
ACCOPTUMEHTY HCMOJb3yeMbIX ammepomerpudeckux ceHcopoB (AC), moryt
MPUMEHSTHCA U PEIICHUS Pa3HOOOPa3HBIX 3a7ad aHAJTUTHYECKOTO KOHTPOJIS
BOJIOPOJIa MPAKTUYECKH BO BCEX OTPACISAX HAPOJHOTO XO35MCTBA: B aTOMHOM H
TEIJIOBOM SHEPTETUKE, XUMUUYECKON U HE()TIHON TPOMBITINIEHHOCTH | T.]I.

AHaIM3aTOpbl MPEIHA3HAYEHBl [JI1 SKCIUTyaTallid B IPOMBIIUICHHBIX U
71a00paTOPHBIX YCIOBUSIX TPHU TEMIEpaType OKpyKaromied cpeasl oT muHyc 20 10
wioc 60 °C u temmeparype anamusupyemoii cpeabl ot 0 10 50 °C, oTHOCHTEIBHOM
BiIaXHOCTH Bo3ayxa 100 % mpu temmeparype 25 °C u arMocepHOM JaBIEHHH OT
84.0 no 106.7 xIla (ot 630 10 800 MM. pT. CT.).

AHanu3aTopsl OTHOCSITCA K:

- BujaM kinumatudeckoro ucnogHenus Y3 u T1 mo I'OCT P50444-92;

- Tpymme 2 B 4aCTH BOCHPUHUMAEMBIX MexaHudeckux Harpy3ok no I'OCT P50444-
92;

- IO DJIEKTPOOE30MacHOCTH aHaJu3aTopbl yHOBIETBOPSIOT TpeboBanusm ['OCT
P50267.092 u BeImonHeHsI 110 Kiaccy 3amuThl 11, Tuna B. AHanmu3aTops! BEINOJIHEHBI
B F€PMETUYHOM KOPITYyCE CTEIEHU IMbUIEBIAro3amuTel [P-66.

AHanmu3atopsl  BO  B3pBIBO3AIUMILIEHHOM  HUCIOJHEHHMH  COOTBETCTBYIOT
tpedoBanusim 'OCT P 51300.0, TOCT 30852.1-2002, 'OCT 30852.10-2002, nmeroT
BUJl B3PBIBO3AIIUTHI «HCKpPOOE30IMacHass »JJEKTpUYecKas IIeb YPOBHSA «iby
B3pBIBOHENIPOHUIIaeMasi 000j0uka (OJIOK TUTAaHUS M PErUCTPAllMHd aHAIN3aTOpa
ABII-11X), ypoBeHb B3pBIBO3AIIUTHI B3PIBOOEC30TACHBIH IS CMECH Ta30B U MAPOB C
Bo3ayxom kareropuu IIC, rpymmn T1...T6. B snekTpudeckyio cxeMmy OJ0Ka MATaHHUS
B3PBIBO3ALIMIIEHHBIX  AHAJIMW3aTOPOB  BHECEHBI  DJIEKTPUUYECKUE  BJIEMEHTHI,
OTPaHUYMBAIONIME HAMNPSDKEHWE W TOK HAa BBIXOJAE OJIOKA TUTaHUA 1O
uckpoobesonacHeix 3HaueHunit mo ['OCT 30852.10-2002 (nnonHBI  Oapbep
6e3omacHocTH). JI7s radbBaHUYECKOTO PAa3eCHHs] SJICKTPUYECKUX Ierel Oioka
MUTAHUS U PETUCTPAIIMH OT CHJIOBOM ceTu mpuMeHeH Tpancdopmarop. Korcrpykius
pasmenurenbHOro Tpanchopmaropa coorBerctByer TpedboBanusm ['OCT 30852.10-
2002.

DJIEKTpUYECKHE [ENU  CEHCOPOB  ra30aHaJIM3aTOPOB  HMEIOT  [apaMeTphl,
COOTBETCTBYIOIIUE AIEKTPooOopynoBanuto noarpymisl [1C.

Anamm3zaropsl ABII-11 BEIONHSIOTCS B HECKOIBKUX BapHaHTaX MCIOJIHEHUS,
KOKJI0€ U3  KOTOPBIX  OTJIMYAETCAd  AMIEPOMETPUYECKUM  CEHCOPOM  H
NPUHAUIEKHOCTSIMU, BXOJAIIMMH B KOMIUIEKT €ro mnocrtaBkd. KoHCTpyKuuu
aMIIEPOMETPUUYECKUX CEHCOPOB Pa3pabOTaHbl C YYETOM CIIEM(PUKUA U3MEPEHHUM B TOM
WIM HWHOW 005lacTh HapoJHOro xozsiictBa. [loaTomMy mpu BbeIOOpEe BapuaHTa
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HCIIOJIHCHHA aHaJIM3aTopa JKCJIIATCIBbHO MCXOAUTb W3 HASHAYUYCHUSA U obOnacTu
MMPUMCHCHUA aHAJIU3aTOopa. O0mactu IMPUMCHCHHA aHAJIU3aTOPOB U 0003HaYCHHUS UX
BAPHUAHTOB HX MHCIIOJHCHHUA IIPU 3aKa3¢ W B AOKYMCHTALIMKM JOPYTOro HM3ACIHA

NpuBEICHBI B Tabue 1 .

Ta0muna 1.
Oo6o3nauenue Oo6o3nauenne AC u Hasnavenue u o01actu
HUCIIOJTHEHM S aKkceccyapos NPUMEHEHHSI aHAIU3aTOpPa
aHaJu3aTopa BXOASIIUX B ABII-11
KOMILJIEKT NMOCTABKH
ABII-11 J1 ACpH,-01 [lpennasnauen i M3MEpeHUil
TY 4215-002-66109885-10 KOHIICHTpallu1d, IIaplHaJIbHOIO
JTABJICHUS BOJOpPOJA U
H3mepurenarHas kKamepa | teMrepatypbl B OKHAKOCTSIX U
HKMA nan HKIDK razax. [Tpumensiercs B
J1a00paTOPHBIX YCIIOBUSX
pa3IUYHBIX MPOMBIIIIEHHBIX
peANPUATUNA u Hay4HO-
HCCIIEIOBATEIbCKUX
YUYPEKIACHUM.
ABII-11T ACpH,-03 IIpennasHadueH ISl W3MEPEHUM
TY 4215-002-66109885-10 KOHILICHTpAIuHu BOJOpOaa B
ra3oo0pa3HbIX cpenax.
H3mepurenbnasi kamepa [IpuMensieTcst nJisg onpeeseHust
UKIIL wm UKAT “yreuek’ BOJIOpOAA B
IloOyauTtens pacxoga
(rpyma) AJEKTPOJIU3HBIX, B CHCTEMax
OXJIAKJICHUS TEeHEPaToOpoB, B
E€MKOCTSX C KUJKUMH SACPHBIMU
OTXOJlaMH, A  TaKxe s
MOHHUTOPHHIA COCTaBa BO31yXa
IIPOMBILIJIEHHOW 30HBI C LEJIBIO
obecrnieueHust
M0KapOB3PBIBOOE30MACHBIX
YCIIOBUH MIPOU3BOJICTBA.
ABII-11T ACpH2-04 N3mepenuss Bogpopona B BOJE B

TY 4215-002-66109885-10

HN3mepurenbHas kamepa
HUKIIK
¢ 00paTHBIM KJIANAHOM

TOM YHCJIE B MHUKPOTPAMMOBOM
JIHara3oHe KOoHLeHTpauuid. s
KOHTPOJIA MPOIIECCOB
BOJOXHUMIIOATOTOBKH B aTOMHOM
u TeroBou sHepretuke: TOII,
I'POC, ADC, TEIIOCETH,
KoTenbHblE. [IpuMeHsitoTcs B
XUMHYECKOM, He(TIHOMH,
MUIIEBON MPOMBIIIJICHHOCTH U
BOCHHO-ITPOMBIIIIEHHOM
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KOMIIJICKCC.

ABII-11 11
TY 4215-002-66109885-10

ACpH,-05
CeHcop norpykHoro
TUIIA, BBITIOJHEH B
TEPMETUYHOM KOPITyCE
Y3 HEPIKaBEIOLLEH CTalu

[IpeqnazHaueH Mg HM3MEPEHUIM
KOHLICHTPALIMU BOJOPO/IA B ra3ax
U KUIKOCTSIX HEMOCPEICTBEHHO
B TOukax oTOopa mpobd. Moxer
YCTAHABIIUBAaTbCA B  €MKOCTH
3all0JIHEHHBIE  AHAIM3UPYEMOMN
Cpelloy, HampuMep LUCTEPHBI C
He(TEeNnpoIyKTaMH, METaHTEHKH,
KOJIOALBI, IIAXThI U T.1.

[IpumensieTca Ui oNpeneseHus

“yredex” BOJIOpOAA B
JNEKTPOJNIM3HBIX, B  CHUCTEMAax
OXJIAXKJEHNs T'EHEpaTopoB, B

€MKOCTSIX C KUJKUMHU SACPHBIMU
OTXOJAaMH, a  TaKxke A
MOHHTOPUHIA COCTaBa BO3JyXa
IIPOMBIIIJIEHHOW 30HBI C LEJBIO
oOecrieueHus
M0KapOB3PHIBOOE30MACHBIX
YCJIOBUM ITPOU3BOJICTBA.

ABII-11 A

ABII-11b
TY 4215-002-66109885-10

ACpH,-06
Crepunusyemsle
CEHCOPBI IIpU
temneparype 143 °C u
JABJICHUM 3 aTH.
BrimonHen B kopiyce
Y3 HEPIKABEIOILIEH CTalu
Tunopaszmep
YTOUHSIETCS IIPHU 3aKa3e.

[IpeqnazHadueH s HW3MEpPEHUM
KOHIICHTpAIlMd  BOJOpOJia B
KUJKUX U Ta3000pa3HbIX cpefax
IIPU BBICOKUX JABJICHUSIX, B TOM

yucie B l-om  KoOHType
OXJIQXKICHHUSI AJIEPHBIX
peaktopoB  («A»). CeHcopsl
MOTYT  YCTaHaBJIMBaTbCA B
dbepMeHTeEpbl U OUOPEAKTOPHI
OTEYECTBEHHOI'O W HMMIIOPTHOTO
IIPOU3BOJICTB. AHaM3aTOpPHI
ABII-11b TaKXKe MOT'yT

NPUMEHATHCS B XUMHYECKOH U
HedTenepepadaThIBarOLIEH

IIPOMBITIIIEHHOCTH, Koraa
HEO0OXO0AUMO MPOBOJIUTH
U3MEpEHUS KOHIICHTpAIuu
BOZOpOIA pu BBICOKHX
JIABJICHUSX.

ABII-11 C ACcH,-01 N3mepenust KOHIICHTpAITU!

TY 4215-002-66109885-10 BEIIOJIHEH B BOJOpOda B  JKHUAKOCTIX C

repMETUYHOM Kopnyce | HECU3BECCTHBIMU
CO BCTPOEHHOM k03¢ pureHTaMu
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MAarHMTHOW MEMIAJIKOW | paCTBOPUMOCTH BOJOPOAA.
Y YCTPOUCTBOM
MEXaHUYECKON OYMCTKHU
AIEKTPOAOB.

2. TEXHUYECKHUE XAPAKTEPUCTUKH

OcCHOBHbIE TEXHUYECKHE XapakTepucTuku ananuzatopa ABII-11 npuBeneHsl B
Tabnuiie 2.

Tabnuma 2.
TEXHUYECKUE XAPAKTEPUCTUKHA 3HAUYEHUE
TEXHNYECKUX
XAPAKTEPUCTUK
Jlnama3zoHbl MOKA3aHUN:
- KOHIIEHTpalu BOJAOPO/Ia, MKF/I[M3 0-2000
- KOHIIEHTpaluu BOJAOPO/Ia, MF/,Z[M3 0-20.00
- MPOIICHTHOTO COJIEP>KaHUsI BOJIOpOa B ra3ax, 00. % 0—-20.00; 0 —200.0
- IapUUAJIbHOTO JABJICHUS BOJIOPOJA, MM.PT.CT 0-200.0; 0 — 2000
klla 0-20.00; 0 —200.0
- TEMIIEPATYPHI aHAIM3HPYEMOIi skuakocTH, °C 0-50.0
[Ipenensl momyckaeMoro 3HaY€HUsT OCHOBHOM aOCOJIIOTHOU
MOTPEIIHOCTH aHAJIU3aTOPA MPU U3MEPEHUH:
- KOHIEHTPALUH BOJOPOA B )KUAKOCTSX,
B quanasonax: 0 - 200 Mxr/qM’ +(2.0+0.03*A)
200 - 2000 MKr/mm’ + (0.05*A-2)
2.00 — 20.00 mr/n +(0.10*A-0.1)
- POLIEHTHOT'O COJIEpKaHMs BOAOPOA B ra3zax
B nuanasonax: 0 - 20 06. % + (0.1 +0.03*A)
20 - 100 06. % +(0.05*A-0.3)
- MapLHAIBHOTO AaBJIEHUS BOJAOPOAA
B nuamnazonax: 0 - 20 kIla +(0.1+0.03*A)
20 - 200 xIla +(0.05*A-0.3)
0 — 200 Mm.pr.cT. +(1.0+0.03*A)
200 — 2000 mm.pT.CT. +(0.05*A-3)
- Temmeparypsl, 'C +0.3
[Ipenensl gonmycKkaeMon CUCTEMAaTUYECKOW MMOTPEITHOCTH
«}KI/IILKOCTL-raQ.»l, %, He Ooiee 3
Bpewms ycranosienus 90 % nokazaHuii npu
“ckauK000pa3HOM™ M3MEHEHHWH KOHIICHTPAIIMH BOJIOPOIa
npu 25 °C, cek, He Gosee 30
ABTOMaTHyeckas cucreMa cuH(pa3zHoi TemMnepaTypHon Ha cBoiicTBa
KOMIIEHCALIUH MeMOpaHbI U Ha
KodhpurreHT
pPacTBOPUMOCTHU
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BOJIOPOJIa

Buaer kanmubpoBok: Ilo HyneBol Touke 10 BO3YXY
ABTO KaTuOpOBKa no [1I'C
CrnernkanuOpoBKa ¢ nomoipio YK-01

Koppekiius 6apoMeTpuiecKoro AaBieHUs €CTh

Koppekiust Ha coeHOCTh €CTh

TpeBokHas cUTHANKM3AIMS 110 BEPXHEMY U HIDKHEMY
pEryJIUpyEMbIM TIpejiesiaM CoJIep KaHus BOJIOPOIa

3BYKOB351, CBCTOBas1

Bpewms ycTanoBienus pabodero pexuma

nocJie BKJIIOUYEHHMsI, MUH, He 0oJiee 5
ToxOBBIN BEIXOI, MA 0/4—-20,mmu 0 -5
B03M0OXHOCTH HACTPOWKH IIKAJIBI CAMOIIHCIIA Ha €CTh
TpeOyeMbIil 1Uana3zoH U3MEPEeHUs 1 3aJaHus

koa(punnenta macmraduporanus (Km) npu aBapuiinoMm Km=2; 5; 10; 20
3allIKaJUBaHUN CaMOIHUCIIA

B03MOXHOCTH TPOTOKOIMPOBAHUS PE3YIIHTATOB €CTh
U3MEPEHUN C UX COXPaHEHHEM B MaMSITH aHAJIU3aTOpa U

O0TOOpaKEHHEM Ha JUCIUIee B TAOJUYHOM U Ipaduueckom

BUJIAX.

DneKTpOHHBIN OJIOKHOT €CTh
BbIX0/1bl Ha KOMIIBIOTED RS-232 nimn RS-485
CpenHss HapabOTKa Ha OTKa3, 4, HE MEHEe 5000
Cpox ci1y>K0bl aMIIepOMETPUUECKOTO CEHCOpa He orpanuuen
CpelHui CpOK CITy»KObI aHAJIM3aTOPa, JIET, HE MEHEe 10
ITorpebisiemas moutHocTh, B*A, He Oonee 5
Hanpsixkenue nuranus 36/220 B, 50 I'ny
Jlucnnen ¢ noacBeTKon ['paduyeckmii
KrnaBuarypa c nojacBetkou Knonounas
["aGapuTHbIe pa3Mepbl, MM, He OoJiee:

- U3BMEPUTEIBHOTO yCTPOMCTBA 174x174x161

- rpaUUECKOTO JUCTLIES 80x50

- U3BMEPUTEIBHON KaMephbl 100x90x30

- aMIIEPOMETPUYECKOTO CEHCopa 16x80

- ITMHA Kabeuisi, He MeHee, M 2

Macca anaimsaropa, Kr, He 0osee 5.0

IIpumeyanue:

A - moka3aHus aHaTU3aTopa B BRIOPAHHOW €IMHUIIEC U3MEPEHHUSI.

1
) — CrcTeMaTHdecKast TOrPeIHOCTb «KHIKOCTh-Ta3» BBIYHCIACTCS 10 GOpMyIie

rae:

v= (A" —A*)/A "*100,

A" — 1oKa3aHus aHaJIM3aTopa B BOJOPOIOCOAEPIKAIIIEH Ta30BOM CMECH,

A - nokazanus aHaJim3aTtopa B BOAC HaCLIHleHHOﬁ ATOM ra30BOM CMECHIO.
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3. COCTAB U3JEJIMA 1 KOMIIVIEKT IIOCTABKH

B xomIieKkT noctaBKu BXOIAT U3OCIINA IICPCUNCICHHBIC B TalII1. 3

Tabmuma 3.
HaunmenoBanne O06o03HauCHHE IOKYMEHTA KonnuectBo

1. YcTpolicTBO ~ M3MEpUTENBHOE HXKIOK 4215-002- 1
ABII-11 66109885-2010

2. CeHcop aMIIepOMETPUUYECKUI HXXIOK 4215-002- 1%

66109885-2010
3. Kamepa nsmepurenbHas HXXIOK 4.146.001-02 1*
3anacHbI€ 4acTH
4. Kopmyc ACpH, B cbope HXXIOK 4.001.001.001- 3
03.01
5. DJIAKOH C 3JIEKTPOJIUTOM HXTIOK 6.870.062-01
6. KoJb110 pe3nHoBoe HXTIOK 8.623.160-02
OKCIUTyaTallMOHHas TOKYMEHTaIus

7. KOMIUIEKT 3KCIUTyaTalMOHHOMN HXKIOK 4215-002.1- 1

JIOKYMEHTAIIMU, TacCHOpT 66109885-10P3

*) onpenenseTcs BApHAHTOM ITOCTaBKU

4. TIOBEPKA AHAJIN3ATOPA.
4.1. IloBepka aHanM3aTOpPOB JOJKHA IPOM3BOIUTHCS HE pEXe OJHOrO pasa B 12
MECSLIEB, a TAKXKE NIOCIIE PEMOHTA U JUIUTEIIbHOTO XPaHEHHUS.
4.2. YcnoBus NOBEPKU U MTOATOTOBKA K HEM.
4.2.1. ITpu npoBeA€HUY MTOBEPKU JOJKHBI COOIIOAATHCS CIAEAYIONIUE YCIOBUS:
- TemImeparypa okpysKarorei cpeas 293 +5 °K, (20 +5) °C;
- OTHOCHTENbHAS BIXHOCTH 65 + 15 % npu Temmepatype Bo3ayxa 293 + 5 °K, (20
+£5)°C;

- armocdepnHoe aasienue ( 99,9 + 6,6) klla, (750 + 50) MMm.pT.CT.;
- Hanpspkenue cetu 220 +22 B, 50 +£ 0,5 I'm.
4.2.2. llepen mnpoBeleHHEM TMOBEPKU aHAIW3aTOpa HEOOXOJIUMO BBIIOIHUTH
IOATOTOBUTENbHBIE padoOThl. I 3TOro pa3MecTUTe IOBEpSEMOE H3JACINE H
HeoOxoauMoe obopyaoBaHue Ha paboyeM cToje, oOecrnednB yao0CTBO padOTHI H
VCKJIFOYMB TOMAaJJaHUE HA HETO MPSIMBIX COJIHEUHBIX JIy4eH.

3areM MOArOTOBBTE aHANM3ATOP K padore cornacHo pasaeny “IloaroroBka k
paboTe” HACTOSIEro PYKOBOJICTBA MO AKCIUTyaTaINH.

4.3. IIpoBeieHNE TOBEPKHMU.

4.3.1. IloBepka aHamM3aTOpa 3aKIIOYACTCS BO BHEIIHEM OCMOTPE AaHAIM3AaTOPA,
ONpENENICHNN  CHCTEMAaTUYeCKOoW morpemHoctd <«OKuakocTh-rasy, Mpeieson
JOITYCKaeMOM aOCOIOTHOM IIOTPELIHOCTH VU3MEPEHU, KOHLIEHTpALUU
(mapuuanabHOTO JIaBJIEHUS]) BOJIOPOJA, TEMIEpaTypbl M BPEMEHH YCTAaHOBJIECHUS
MOKA3aHUMU.
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4.3.2. IIpu npoBeieHNH BHEIIHETO OCMOTPA JIOJIKHO OBITH TPOBEPEHO:
- OTCYTCTBHE MEXAaHMYECKHX IMOBPEKICHHUH, BIHSIOIIMX HA TOYHOCTh IMOKA3aHMIA

aHaIu3aTopa;
- UYHACTOTA Pa3bEMOB U THE3[;
- COCTOSIHHE COE€IMHUTEIBHBIX IIPOBOJIOB;
- COCTOSIHHME JIAKOKPACOYHBIX MOKPBITUNA U YETKOCTh MAPKUPOBKHU.

AHanuzatopsl, wumeromuye AedeKTbl, KOTOpble 3aTPyIHSAIOT paboTry ¢
aHAIM3aTOPOM, OPaKyIOT U HAIIPABJISIOT B PEMOHT.
4.3.3. OmnpeneneHue CUCTEMATHYECKON MOTPEIIHOCTH <GKHAKOCTB-Ta3» MPOBOIAT
nocJjie KaJIMOPOBKM aHajIM3aTropa Mo JABYM TOYKAM COIVIACHO M. 9 pyKOBOACTBa IO
AKCIUTyaTaliH.

ACpH,; paboTtaet B pexxume U3MEpeHHs MaplUUaIbHOTO JaBJICHUS BOJOPOAA, U

€ro CUTHaJ SBJIAETCS JIMHEHHON (YyHKIMEH ero mapiuaibHOro JaBlieHUsA. DTHUM, B
YaCTHOCTU, OOBSICHATCS, 4YTO Tmoka3zaHuss AC mpakTUYECKH COBMAJAIOT MPH
u3Mmepenusax pH, B ra3zoBoil ¢aze u >KMIKOCTHU, HAXOIAIIEHCS C HEM B COCTOSHUU
JUHAMHYECKOTO paBHOBECUsA. B TO ke Bpems, U3-3a HEUACAIBHOCTH NapaMETpOB
ACpH, uM xapakTepHa CHUCTEMaTUYECKAsl MOTPEIIHOCTh U3MEPEHUM, N3BECTHAS KaK
kodpunment «Kuakocte-raz» (cMm. m. 5.3.3.). BenuunHa 5TOH MOTPEIIHOCTH
NOCTOsIHHA Uil Kaxzaoro ucnonHeHus ACpH, u HopMmupyeTcss B TEXHHUYECKUX
xapaktepuctukax (cM. 1. 2). [Ipu uzmepenusix pH, u cH, B xuakocTsx aHanuzarop
aBTOMAaTHYECKM KOPPEKTUPYET 3Ty NOTPElIHOCTh. braromaps »TomMy pa3HHIA
NOKa3aHWW aHanu3aropa mpu usMepeHusx pH, u cH, B kuakoctu u rase
HaXOISIIMMCS C HEW B COCTOSSHUM JIMHAMUYECKOIO PaBHOBECHS, OKAa3bIBACTCS
CKOMIICHCUPOBAaHHOW. BBeJeHuE aBTOMAaTHYECKOW KOPPEKIMU CUCTEMATHYECKOM
MNOTPEIIHOCTU «KUAKOCTH-Ta3» IO3BOJISIET HUCTBITAHUS MO OMNPENEICHUIO MPEEIIOB
JOIyCKaeMoil abCOIOTHON MOTPEUIHOCTH M3MEpPEHUs MNaplUalbHOTO JIaBJICHUS U
KOHIIEHTpAIlMd PAcTBOPEHHOIO0 B BOJAE BOAOPOJAa MPOBOAUTH MO  METOJUKAM
onucaHHbIM B ILI. 4.3.4.1 - 4.3.4.2, ucnons3ys npu 3tom [1I'C. Ilepen npoBeneHnem
ATUX MCHBITAHUNA OMNpeAeNIioT KO3(D(PUIMEHT <CKUIKOCTb-Ta3» W BBOIAT €0
3HAUCHWE B AaHaIM3aTOp JJs TOCIHEAYIOIle aBTOMAaTUYECKOHM KOPPEKIHUH
pe3ynbTatoB u3mepenuii (I11 PO).
4.3.3.1. Ilepen ompeneneHHEM CHUCTEMATHUUYECKOW MMOTPEUIHOCTH «KUJIKOCTb-Ta3)
HE00X0IMMO OOHYJIUTH KOA(POUIIMEHT, KOPPEKTUPYIOIIUKA JaHHYI0 omuOKy (cm. 111
PD). Onpenenennie cucTeMaTHUYECKOW MOTPEIIHOCTH «KUIKOCTh-Ta3» MPOBOAAT Ha
ycrtaHoBke YK-01, BXonsmed B KOMIUIEKT ITOCTaBKM aHAIW3aTopa. Y CTAHOBKY IS
npurotoBienus [II'C coOuparor B coorBeTcTBUU co cxemoi puc. 9.4 PO. Cocya 3
3aMOJHSIOT Ha ¥4 00beMa JUCTUIIMPOBAHHOM BOJOW M MOMENIAIOT B HETO aKTUBATOP
OT MarHUTHOM MEILAJKU. 3aTEM B HETO YCTaHABIMBAIOT aMIIEPOMETPUUECKUN CEHCOP
5, repMeTuyHO (UKCUPYS €ro ¢ IMOMOUIbI0 Taiku 4 W PE3UHOBOro Kojbla. B
rupo3atBop 10 ¢ mOMOIIBIO MINPHUIIA 3aTUBAOT 3 MJI JTUCTUIUIMPOBAHHON BOABI U
3aKpYy4YMBaIOT BEHTWIIb 2. PeakTop 7 3amoJIHAI0T aKKyMYJISITOPHOM CEPHOUM KUCIOTOM.
N3MenbueHHYI0 M IPEIBAPUTEIBHO B3BEIICHHYIO HAaBECKY METAIIMYECKOrO LMHKA
Maccoir 70 + 10 Mr OpocaroT B peakTop 7 U OBICTPO COEOUHSAIOT €r0 C BXOJIHOMU
TpyOkoii 6 emkoctu 3. Ilocie 3aBepuieHusi peakiuu (MpekpaiieHue Impoiecca
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oOpazoBaHus my3blpbkoB H, B peakrtope 7) BXOAHYIO TpyOKy 6 HEpEKpBIBAIOT C
IIOMOIIBIO 3aXKMMa, U OT HEE OTCOCIMHSIOT peakTop 7. 3aTeM cocyh 3 3HEPru4YHO
BCTpsixuBaroT B TedeHue 10 — 15 MuHYT, Hachlmas AUCTWIIMPOBAHHYIO BOZY
Bojiopoaocoaepxkamied III'C, mosydyeHHOW B pe3ysibTaTe CMENIMBaHUS BO3AyXa B
o0beMe cocyda W BOJIOPOJA, MOJYYEHHOTO IMPU PACTBOPEHHHM HABECKM LIMHKA B
pa30aBiIeHHON cepHOM KHCIoTe. 3aTeM coCy[ KJIaayT OOKOBOHM MOBEPXHOCTHIO Ha
MarHUTHYIO MeEIIAJKy, IPU 3TOM 4YyBCTBUTENbHas moBepxHocTh ACpH, nomxna
HaXOOUTbCA B BOJE. BKIHOYAOT MAarHUTHYK0 MEIIAJIKy W TOCIE JOCTHIKECHHUS
CTaOUJIbHBIX MOKa3aHUM MPOU3BOJAT MX OTCYET. 3aT€M €MKOCTh 3 yCTaHABIIMBAIOT
MOJ1 YIJIOM, TaK 4yToObl yyBcTBUTENbHAs noBepxHOCcTh ACpH, Haxoaunacs B ra3oBoit
(daze u Ha HeW He ocTaBaJloCch Kamenb BoOJbl. llocime nocTukeHMs CcTaOMIIBHBIX
[OKa3aHUN MPOMU3BOAAT HUX OTCUET M BBIUHUCISAIOT 3HA4YCHHE KOIPPUIMEHTA
«Kuakocts — ra3y» no popmyie

K = (A, — A,)/A,*100, (5)

rane: Ay m A, - TIOKa3aHUs aHAIM3aTOpa MpU H3MEpPEHUsX B ra3oBod ¢aze U B
KUIKOCTH (BOJIE) COOTBETCTBEHHO, HAXOISIICICS C HEM B COCTOSTHUM PABHOBECHSI.
Pe3ynbTaThl MCHOBITAHWI CYUTAIOT YAOBIETBOPUTEIIBHBIMHU, €CIM BBIUYHCICHHOE
3HaYE€HHWE CHUCTEMATHUYECKOW TOTPEIIHOCTH  COOTBETCTBYET TEXHUYECKUM
XapaKTepUCTUKaM Ha MOBepseMbli aHaIM3aTop (1. 2. HACTOSIIIIETO MaclopTa).

IIpumeuyanue. /i TOro 4roObl aHAJINM3aTOP BHOCHJ KOPPEKLUIO HA OIIMOKY <OKHUAKOCTb-Ias,
CBOMCTBEHHY!O Bariemy ceHcopy, HEOOX0IUMO BBITOIHUTH AeiicTBus 111 PO.

4.3.4. OnpexaeneHue NpeaesioB JOMyCKaeMOW a0COMIOTHON MOTPEITHOCTH U3MEPEHUS
KOHIIEHTpaIuu (TmapiualbHOTO JIaBIIEHUS) BOJOPOJA MPOBOJST IMOCIE KaTUOPOBKH
aHaJIM3aTOpa MO JIBYM TOYKaM COTJIACHO IT. 9 pyKOBOJCTBA MO HKCILTyaTaIliH.
HcnbiTanuss MOTYT  TPOBOJUTHCS KAk IO  aTTECTOBAaHHBIM  TOBEPOYHBIM
BojoposocoaepkamumM ra3oBeiM  cMecsam  (III'C) mocrtaBimsemMbiM B OayutoHax
(m.4.3.4.1), Tak U 1O Ta30BBIM CMeCsM ToilydaembiM B yctaHoBke YK-01 (11.4.3.4.2)
(mpu mokyrTike aHanu3aTopa HeooxoaumocTh puodbperenns YK-01 cormacoBbiBaercs
¢ 3aKa3yuKoM.)

4.3.4.1. MeToMKa UCIIBITAHUM 11O ONPEACIICHUIO MPEIeTIOB OCHOBHON a0COJIFOTHOM
MOTPEITHOCTH HW3MEPEHUsI KOHIICHTpAIMU (MaplHabHOTO JaBJICHUS) BOJOpPOJA C
ucnoas3oBanueM [1I'C B 6amioHax.

Jlyist mpoBeieHUS MCTIBITAHUM COOUPAIOT YCTAaHOBKY MOKa3aHHYIO Ha puc. 4.1.
AMmnepoMeTpuueckuii ceHcop 4 yCTaHaBJIMBAIOT B U3MEPHUTCIBHYIO KaMmepy,
BBIXOJIHYIO TPYOKY KOTOpPOH IMOJCOSTUHSAIOT K BBIXOAY YBIAXHHUTENs 5. BxomHoi
mrynep MK coequHsioT ¢ Tuapo3aTBopom 7.
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Puc.4.1. CxemMa yCTaHOBKH.

1 - ammepoMeTpUIecKui ceHcop; 2 - U3MepuTeNnbHas KaMepa; 3 - BRIXO/HAA TPyoKa
WU3MEpUTEIBHON KaMepsl; 4 - YBIAKHUTENb; 5 - TUAPO3aTBOD; 6 - BXoaHAd TpyOKa
yBaaxkuuTens; 7, 8, 9 - amoHsl ¢ MOBEPOUHBLIME Ta30BBIMH cMecamu, 10 -
aHanu3aTop Bojaopoaa ABII-11.

[ToBepKy IPOBOMAAT CIEIYIOIIMM 00pa3oM:
e TloouepeaHo MOACOEIUHSIOT BXOHYIO TPYOKY (6) yBiIaxkHUTENS 5 K OaqjioHam

(1, 2, 3) c arTecTOBaHHBIMU MOBEPOYHBIMH TA30BBIMU CMECSIMH BOJIOPOJA C
a30TOM:

"T'az Nel" - 0% Bozopoa (omycKaeTcst HCIoJIb30BaTh aTMOC(EPHBIN BO3IYX),
"T'az Ne2" - 15 + 5 % Bogopojia B a3ore,

"T'az Ne3" - 90 +5 % Bogopoaa B a3oTe (JOMyCcKaeTcs UCMHOJb30BaTh BOJIOPOI
MoJIydyaeMblii B pe3yJbTaTe€ pAcCTBOPEHHMS METaUIMYECKOro I[MHKAa B
pa30aBIEHHON CEPHOM KUCTIOTE).

C noMomipio peaykropa Ha ogHOM U3 0amioHoB (1-3) ycTaHaBIMBAIOT pacxof
I[II'C paBublii 2 —10 mny3slppKOB B CEKyHAY (HaOMIOAEHUE BEIyT IO
ruaposatBopy). [II'C nponyckatoT B TeueHue 15 MUHYT, BBITECHSISI IPU 3TOM
OCTaTKH BO31yXa U3 mMaructpanu u Haceimas [1I'C napamu BoJibI.

[locie  pgocTMXKEHMST  YCTOMYMBBIX  MOKAa3aHUM  NPOU3BOAIT  OTCYET
KOHIIEHTpaluu  (TmapuuaJbHOTO  JIaBJIEHWs) BOJOpoJa B  BBIOpaHHOM
omepaTopoM eauHHUIlE wu3MepeHus (00. %, xlla, MM.pT.cT., Mr/m), u
TEMIIEPATYPHI.

o Jlna kaxnaoit [1I'C npousBoasT 3 + 5 U3BMEPEHU.
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e PaccuuThIBalOT KOHIEHTPALMIO W/WIM MaplUUAIbHOE JaBJIEHUE BOJOpPOJa B
[IT"C, HachIlIEHHBIX TTapaMU BOJIbI IO OpMyJIaM:

Xj = (B -pH,0)/B*Yj (1)
(pH2)j= (B - pH;0)*Yj (2)
Cj = (CH2)maca*Xj/100 (3)

rae: B — GapoMeTpuyeckoe JaBJICHHUE;
Yj - npouentHoe conepxanue Bogopoaa B I1I'C;
Xj, (nHy)j u Cj — pacueTHbIe 3HAYCHHsI MPOIICHTHOTO cojepkanus (00. %),
MapuyaibHOrO JaBJICHUS Bojgopoaa (MM. pT. cT. wiu klla) U KoHUEHTpanuu
PacTBOPEHHOI0 BOIOPOAa (MKI/J, MI/1T), cooTBeTCTBYIOMIME j-0if [11'C;
J —nomep I1I'C
pH,0 = (1,014*10°*exp(-5233/(t+273))-0,2401)*(B/760,0)  naBienue
HACBIIIEHHBIX BOJSIHBIX MTAPOB MPU TEMIIEPATYPE UBMEPEHUS;
(CHy) a5, - TAOIUYHBIE 3HAYEHUS! KOHIICHTPAIMM PACTBOPEHHOIO B BOJIE
BOJIOpOJIa, IPU TemIiepaType usmepenus (¢ ) (aHHble OepyTCs U3 TaOIUIbI B
I12).
t — Temrieparypa usMepenus, C

Bprumcnstor 3Ha4YeHWs] OCHOBHOW aOCONIOTHOW TOTPEIIHOCTH IS KaKIOTO
usMmepeHus (4j i) no popmyie

Aji(06. %) = | Aji(06. %) —Xj | 4)
4j i(pHy) = | Aj i(pH,) - (pH)j | (5)
4 i(Cry) = | 4ji(Cuy) - G | (6)

rae: Aji — moka3zaHuA aHaIW3aTOpa B BBIOPAHHOW OMEPATOPOM EAMHUIIE

n3mepenus 1 j-ro [1I'C u i-ro n3mepenns;

[ — IOPSIAKOBBIN HOMEp u3Mepenus, i =3 + 5 B j —oii [1I'C;
Jnsa xaxnpori [II'C BBEIYMCHAIOT 3HAYEHHUS OCHOBHOM aOCOJIFOTHON IOTPENTHOCTH
usMmepennii (Aj) xak cpennee apupMeTHueckoe aOCOMIOTHBIX IOrPELIHOCTEH I10
COBOKYITHOCTH U3MEPEHUN

Z] (06. %) =ZA]Z(06%)/H (7)
Aj (pH>) =ZAji(PHz)/n (8)
Aj (Cuy) = 2 Ai(cH) I n )

rae: n — Kkonu4yectBo uamepenuu ais J-ou III'C, n =3 + 5;

Pe3ynbprarel mOBEpKM aHaAIM3aTOpa CUYUTAIOT YAOBICTBOPUTEIBLHBIMM, E€CIIU
OCHOBHasi a0COJIIOTHAsl TMOTPEIIHOCTh HM3MEPEHU MPOLIEHTHOTO COJIepKaHMUs,
MapUHaIbHOIO JABJICHUA U KOHIIEHTPALMK PACTBOPEHHOTO BOAOPOIA ISl KAXKIOM U3
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I[I'C wnHaxomuTcsi B COOTBETCTBUM C TEXHUYECKUMU XapaKTEPUCTHKAMH Ha
MoBEPsIeMbI aHAIM3aTOP (I1. 2. HACTOSIIETO MacCIopTa).

4.3.4.2. Meroauka HWCHBITAHUM 110 OMNPEACICHUIO TMPEACIOB OCHOBHOM
aOCOJIFOTHOM TMOTPEIIHOCTH HW3MEPEHUs] KOHIEHTpaluu (MapiuaibHOTO J1aBJICHUS)
Bogopona 1o III'C, monmydaembix ¢ mnomonipto ycraHoBkun YK-01 (3amensier
meTonuky 1.4.3.4.1 npu orcyrctBuu I1I'C B 6ainonax).

OrnpeneneHue MPOBOAAT IMOCJIE KAIMOPOBKM aHajau3aTopa IO JBYM TOYKaM
COTJIACHO 1. 9 pyKOBOJICTBA MO IKCILTyaTall|u.

IIpumeuyanue. I[loBepka aHanM3aTOpPOB 1O JAHHOM METOJUKE TMO3BOJISET OTKa3aTbCAd OT
npuobperenus [1I'C B OannoHax.

Co6uparot ycranoBky YK-01 B COOTBETCTBHH CO CXEMOW MpEICTABICHHON HA
puc. 9.4 pykoBOACTBA MO OHKCIUIyaTalHH. AMIIEPOMETPUYECKUI CEeHCop 5
ycTa"aBiuBaloT B cocyl 3 ansi mpurotoBiieHust [II'C u QukcupyroT ¢ momoIbo
raiiku 4.

HcnplTanust 10  ONpEeNeieHUI0 TPEJSTIOB  JOMyCKaeMoW  aOCOJIFOTHOMN
MOTPEIIHOCTA HM3MEPEHHUsT KOHIEHTpanuu (mapiualibHOTO JaBJCHHS) BOJOpOAa B
eauHuIax wusMmepeHus 00. %, klla, MM.pT.cT., MI/iI, MKI/JI TPOBOIAT TIOCIHE
KaTuOpOBKM aHamu3aTtopa IO JIBYyM TOYKaM COTJIacHO M. 9 pyKOBOJCTBa MO
SKCIUTyaTallMi. 3aTeM HU3MeNbyYaloT S5-7 TpaHyl METaUIMYECKOro IMHKa W
B3BEIIMBAIOT TPH - MATh HaBecOK Maccor oT 50 10 300 Mr Ha aHATUTUYECKUX BEcax ¢
NOTpeIIHOCThI0 B3BemmBanus Menee | wmr. Cocyn 3 THIATEIBHO MPOIYBAIOT
aTMOC(EpHBIM BO3JYXOM C MOMOIIBI0 MUKPOKOMIIpECCOpa M 3aKpbIBAIOT BEHTUIb 2
Ha Tuapo3arBope. PeakTop 7 3amoONHSIOT aKKyMYJISITOPHOW CEpHOM KHCIOTOW 8.
OaHy #3 HABECOK METANIMYECKOTO IIMHKa OpocaloT B peakTop 7 U OBICTPO
COEJIMHAIOT €ro ¢ BXOJHOUM TpyOkoh 6 emkoctu 3. [{ns Oosee ObICTPOro MpoTeKaHus
peakIuu PEeKOMEHAYETCS HAaBECKY IIMHKA H3MENbUYHTh, a4 PEAKTOp 7 TOTrPYy3UTh B
crakan ¢ terioi Bogoi (50 — 80 °C). IMonyuaeMblii B peakMu pacTBOPEHUS [[MHKA
BOJIOPOJI CMEIMBAaeTCAa ¢ aTMOC(hEpHBIM BO3AYXOM B o0OBbeMe cocyna 3, obpasys
MOBEPOYHYIO Ta30BYK) CMECh, NPOLIEHTHOE COAEp>KaHUE BOJOPOJA B KOTOPOM
OTIPEIEIISIIOT TI0 popmyIie

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

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

PacTBOPEHUM HABECKH ITUHKA, JI

M - monsipHas mMacca IIuHKa, r/Mojib, M=65.39

m; - Macca j —OW HaBECKHU I[MHKA, I

t — temnepatypa I1I'C, °C

B — 6apometrpuueckoe napiienue, klla

Ve - o6bem cocyna, 1, (cM. Tabia. 3 , 1. 3 HAcTOSIIEro macropTa),

[locne 3aBepiieHust peakuuu (mpekpaiieHue oOpa3zoBaHus My3bIpbkoB H, B
peakTope 7) BEHTWIb 2 OTKPBIBAIOT M CTPABJIMBAIOT M30BITOK JIaBJIEHUS B cocylie 3
yepe3 ruapo3arBop 10. Iocne ctabunnzanuu nokasaHuil (IpuMepHO Yepe3 5 MUHYT)
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NPOU3BOJIAT OT 3—X 10 5—TH H3MEpPEHUW ¢ UHTEepBaJoM B | MuHYTY. 3arem
oTcoenuHustor peaktop 7 m goctaroT ACpH, u3 cocyma 3. AMmnepomeTpuyecKuii
CEHCOp BBIJIEPKUBAIOT B aTMochepHoM Bozayxe (kak [1I'C ¢ HyleBbIM coaep:kaHheM
BoJiopoza) B TeueHue 25-30 munyT. [locne noctrxenus yctoiuuBbix nokazanuiit AC
B aTMOC(EPHOM BO3YyX€E MPOU3BOJAT UX OTCYET.

WcnbrTanust OBTOPSIOT JAJI KAXJAO0W U3 OCTABIIMXCS HABECOK METAIITUYECKOTO
nuHKa. [locne kaxaoro MCHbITAHUSA COCYHA 3 THIATENIbHO MPOJYBAIOT BO3IYXOM C
OMOIIBI0 MUHUKOMIIpECCOpA.

Hna  kaxgor III'C  BBIYMCIAIOT 3HAYEHHS OCHOBHOM  aOCOIOTHOM
MOTpelHoCcT u3Mepenuit (4j) no popmynam (1) —(9)

Pe3ynbTaThl MOBEpKM aHAIM3aTOpa CUMUTAIOT YJIOBJIETBOPUTEIBHBIMH, €CIU
OCHOBHAasl a0COJIOTHAs MOTPEIIHOCTh HM3MEPEHH KOHUEHTpaluu (mapLualbHOro
NaBJ€HUs)  BOJAOpPOAA  HAaXOAUTCA B  COOTBETCTBUM €  TEXHUYECKUMH
XapaKTEepUCTUKAMU Ha MOBEPAEMbIN aHAIU3aTop (1. 2 HACTOSIIEro NaclopTa).

4.3.5. OnpeneneHue BpEMEHU YCTAaHOBJIEHUS TOKA3aHUM.

[IpoBepky BpeMEHHM YCTAaHOBJIICHHMS MOKa3aHUW PEKOMEHIYETCS COBMEIIATh C
UCHBITAHUSIMU 110 OINPEACIICHUIO MPEAENIOB JIOMYyCKa€MOM OCHOBHOM IMOIPEUIHOCTH
U3MEpPEHUI KOHLIEHTPAluu BOAOPO/IA.

4.3.5.1. IIpn npoBeneHUN UCIBITAHUM 110 MeTOAMKE 1. 4.3.4.1 poBEPKY BpeMeHHU
YCTaHOBJICHHUSI IOKA3aHUI IPOBOJAT CIEAYIOIUM 00pa30M.

1. Beixoguyo T1pyOky wu3mepurensHoii kamepel ACpH, (cm. puc. 4.1)
OTCOEUHSIOT OT YBJIQKHUTENS MU MPOAYBAIOT aTMOC(PEPHBIM BO3AYXOM C
MOMOIIIBIO MOOYAUTEINS pacxoja (TpyIia, WId MUHUKOMIIPECCOP).

2. C nmoMomipio peayKTopa Ha OJJHOM U3 OajuIOHOB ycTaHaBiauBarT pacxon [1I'C
paBHbIi 5 -10 my3pippkoB B MuHyTY. [locne crabunuzanuu noka3zanuii ACpH,
B BO3/YyXE, BBIXOJHYIO TPYOKY MOJCOCIUHSIOT K YBIAXHUTENIO (DUKCUPYS
BpeMmsi gocTkeHuss 90% mokazaHuil OT pacuyeTHOM KOHUEHTpauuu Xij,
BBIYUCIICHHOM 110 hopmyiie (1).

Pe3ynbTaThl NOBEPKH aHAIM3aTOpPa CUYUTAIOT YIOBIETBOPUTEIbHBIMH, €CIIM BPEMS
YCTAHOBJICHHSI TIOKA3aHUM COOTBETCTBYET TEXHUYECKHM XapaKTepUCTHKaM Ha
MOBEPSEMBIA aHAIU3ATOP (CM. II. 2).
4.3.5.2. Ilpu npoBeAeHUN HUCHOBITAHUN MO MeToAuke M. 4.3.4.2 mMpoBepKy BpEMEHU
YCTaHOBJICHUSI IOKa3aHUN MTPOBOJIAT CIEAYIOIIUM 00pa30M.

e CobOuparor yctaHoBKY st mpuroroiienust [II'C B COOTBETCTBUM CO CXEMO
IIPUBEICHHON Ha puc. 9.4. AMIEpOMETPUYECKUNA CEHCOP 5 YCTAaHABIMBAIOT B
cocyn 3, repMeTHYHO (PUKCUPYSI €ro C IMOMOUIbI0 Tailku 4 U PEe3uHOBOIO
Konpla. PeakTtop 7 3amonHAIOT aKKyMYJATOPHOM CEPHOM  KHCIIOTOM.
M3MenbueHHyI0 U B3BEIICHHYIO HABECKY METAINIMYECKOTO IMHKA MTOMEIIAIOT B
peakTop 7, KOTOPBIM OBICTPO COEIUHSIOT ¢ BXOJHOM TpyOkoil 6 emkoctu 3.
[locne 3aBepuieHus peakuuu (MpekpamieHue mpouecca oOpa30BaHUs
ny3bIpbKoB H, B peaktope 7) BEHTWIb 2 OTKPBIBAIOT U CTPABIUBAIOT U30BITOK
JaBJieHud B cocye 3 uepe3 ruapo3arsop 10.

e [locne crabunu3anuu MOKa3aHWi MPOU3BOAAT UX OTCYET. 3aTEM OTKPYUYHBAIOT
raiiky 4 u nocraior ACpH, u3 emkoctu 3, Quxcupys mpu 3TOM Bpems
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noctrwkeHus 10 % 30HBI MOKa3aHUK OT yPOBHSI CUTHAJIa CEHCOPA B EMKOCTH C
IIc.

e Pe3ynbrarhl NMOBEPKM aHAIM3aTOPAa CUUTAIOT YAOBJIETBOPUTENbHBIMU, €CIU
BpEMsI YCTAHOBJICHHSI TOKA3aHUI HAXOJUTCS B COOTBETCTBUU C TEXHUYECKUMHU
XapaKTepUCTUKaMU Ha MOBepAeMblid aHanu3aTop (1. 2).

4.3.6. OnpenaenieHue MpeeaoB A0MycKaeMoi aOCOMIOTHOM MOTPEIIHOCTU U3MEPEHUMN
temiiepaTypbl Ha otmeTtkax 0, 25, 50 °C mkansl mpoBepsAeMOro mnpudoopa myTem
CpPaBHEHUSl €ro IOKa3aHUW C MOKa3aHUsMHU 3TaoHHoro tepmomerpa (TJI-4 wnm
TepMOMETp 00Jiee BEICOKOTO KJIacCa TOYHOCTH).

T
3!

&

Puc.4.2. Cxema ycTaHOBKM /U1 MOBEPKU NpubOpa.

1 - TepMOCTaT KHUAKOCTHOH, 2 - TATOHHBIH TEPMOMET], 3 - MATHUTHAA MEIIATKE,
4 - aMIepoMEeTPUYCCKUH CEHCOP; S - BOAA; 6 - TEPMOCTATUPYEMbIN CTAKaH,
7 - anann3artop Boaopoaa ABII-11.

4.3.6.1. B cOOTBETCTBUU CO CXEMOI MOKa3aHHOM Ha puc. 4.2., COOUPAIOT yCTAaHOBKY U
IPOBOJST CJIEAYIOIIHNE ONEPALINH:
® [OrpyXarT 4yBCcTBUTENIbHYIO YacTh ACpH, u Tepmomerp Ha rimyouny 20-30
MM B TEPMOCTaTUPYEMbIH CTakaH C MHTEHCHBHO MEPEMEIIMBAEMON BOJIOM,
UMEIOIIEH TeMIIepaTypy MOBEPSIEMON OTMETKH IIKAJIbL;
® [I0CJie BBIJICPKKU B BOJIE B TEUCHHE HE MEHEE 5 MUHYT CHUMAIOT MOKa3aHMs
TEeMIIEpaTypbl TEPMOMETPA aHATU3ATOPA U 3TAJOHHOI'O TEPMOMETPA.

HpnMeanue. KonnuecTBO OTMETOK IIKAJIBI MOXKET OBITH YBCIIMYCHO HJIM YMCHBIICHO HMCXOIA
W3 PeajbHOTO JUara30Ha M3MEPEHHN TeMIIEpaTyphl MOBEPSEMOro Mpudopa, HO ¢ 00sS3aTeIbHBIM
BKJTIOYCHHUEM HAYaJIbHOT'O M KOHEYHOTO 3HAYCHHI JHANa30Ha U3MEPEHUH MMOBEPSIEMOro mpuoopa.
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4.3.6.2. IIpenen Ar

TEeMIEepaTypbl IPUOOPOM PACCUUTHIBAIOT 1O (popMyIie
Ap=T"-T' (8)

OCHOBHOM JI0ITyCKaeMOM a0COJIFOTHOW MOrPEIIHOCTH U3MEPEHHUSI

1
rae: I —3HaueHHe TeMIepaTyphl CPEIbl, K3MEPEHHOE TPUOOPOM;
0
T'” 3naueHuWe TeMIIEpaTyphbl CPEIbl, H3MEPEHHOE ITAJIOHHBIM TEPMOMETPOM.
4.3.6.3. Ecnu 3HaueHue AT , paccuMTaHHOE ISl KaXJIO0ro BbIOPAHHOTO 3HAYECHUS

OTMETKHM IIKajgbl TEMIIEpaTyp, HE MPEBBIIAET 3HAYEHHUS, YKa3aHHOTO B 1. 2,
pe3yiabTaThl UCIBITAHUN CUUTAIOTCS YJOBJICTBOPUTEIBHBIMH, @ TPHUOOP MPU3HAIOT
IIPUTOJHBIM K JAJbHEUIIEMY MPOBEACHUIO HCIBITAHUNA. B IIPOTMBHOM ciydae
npudop OpakyroT.

4.3.7. Tlo pe3yiapraram IOBEPKH BBIJAETCS CBUJIETEIBCTBO O TNEPBUYHON WIHU
MIEPUOANYECKON TTOBEPKE.

IHPUMEYAHHUE. IloBepky aHaiM3aTOpOB B COOTBETCTBHMM C JAHHOW METOJUKOW MOTYT
ocymectBiATs ['TI BHUMOTPU (I'OCCTALAPT P®), «POCTTECT MockBa» U peruoHaibHbIE
HCM. IIpeanpustue-uzroroBurenr OO0 «HII® «Anspa BACCEHC» ocymecTBisier
JanpHeHyo noaaepxkky csoux [lokynarenel, npeniaras yciyru o CEpBUCHOMY OOCITyKMBAHUIO
AQHAJIN3aTOPOB, WX IIOATOTOBKE K IPOBEACHHUIO IEPUOIUYECKON IOBEPKHM M IPEACTABICHUIO
aHaJIM3aToOPOB B Oprausl ['occranmapra [ MpOBEACHUS IEPUOIUYECKON ITOBEPKHU.

5. MIPABUJIA XPAHEHUSA

5.1. Ananuzatop B yNaKOBKE MNPEAIPUATHUSA-U3TOTOBUTENS JOJIKEH XPAHUTHCA B
3aKpBITOM TIOMEIIEHUH TIpu Temmeparype or 5 mo 50 °C W OTHOCHTEIBHOMU
BiiakHocTH He Gonee 80 % mpu temmeparype 25 °C (ycnosust xpanenust 1 mo 'OCT
15150).

5.2. Ilpu nAUTENbHOM XpaHEHUU aMIIEPOMETPUUECKUX CEHCOpPOB Y IMOTpeOUTens
(Oonee 6 mecsiieB) HEOOXOAUMO CIUTH PACTBOP JIEKTPOJIUTA.

6. TAPAHTUU U3I'OTOBUTEJIA (ITOCTABIIIHNKA)

6.1. TapanTuiiHbIi CpOK OKCIUTyaTalldd aHaJIU3aTopa IMpU  COOJIOJICHUU
[ToTpebuTenemM ycloBUW 3KCIUTyaTalldd, YCTAHOBJICHHBIX HACTOSIIHMM MaclopTOM,
cocTaBisieT 24 Mecsla co JHS MPOoaaku mpudopa.

6.2. I'apaHTHiiHBIA CPOK XpaHEHHs 0€3 NepeKOHCEePBAIMU MPU COOJIIOICHUH MPaBUII
XpaHeHus - 3 roja.

6.3. B TeuyeHue rapaHTUMHOTO CpoKa MpHU COOJIIOJACHUU MOTPEOUTEIEM MPABUII
JKCIUTyaTallul MPEANpPUATHE - H3TOTOBUTENb OE€3BO3ME3THO PEMOHTHUPYET WIH
3aMEHSIeT AHAJIM3AaTOp WM €ro 4acTH IO NPEIbSBICHUIO TapaHTUHHOrO TajloHa
(ITpunoxenue 1).
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7. CBEAEHUA O PEKJIAMAIIUAX

B cnydae oTkaza ananuzaTopa win 0OHapyKEHHUsI HEUCIIPAaBHOCTH B €ro pabore
B MIEPUOJI ICUCTBHSI 00S3aTENbCTB, a TAK)KE OOHAPYKEHUS HEKOMIUIEKTHOCTHU MPHU €ro
NEPBUYHON MPUEMKE, BiaJiesiel] Mpruoopa JOMKEH COCTaBUTh aKT O HEOOXOAMMOCTU
OTNPaBKU MpuOOpa  MPEANPUATHIO-U3TOTOBUTENIO, WM  TOCTaBIIUKY, WIH
PEANPUSATHIO, OCYIIECTBISIONIEMY TapaHTUHHOE O0CTY>KUBaHHE.
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Ipuaoxenue 2.

MeToanka usmMepeHus M Mpoueaypa BHECCHUS KOPPEeKIUU
CHCTEMATHYECKOH OINOKH «KuakocTb-ra3»

[Tepen HavamoM U3MEpPEHUsI CUCTEMATHUSCKON OMUOKH « KUIKOCTh-
ra3» He0OXO0JJMMO YCTaHOBUTD HYJIEBYIO KOPPEKIIUIO JAaHHOU OIIMOKH, BHITIOJTHUB
I. 5 HACTOAILETO MPUIIOKECHUS.

1. B coorBerctBum ¢ PO mpoBeaute kanubpoBky ananuzatopa mo [II'C. (cm. m.
9).

2. B meHto «YcTaHOBKM» BBIOEpHUTE €IMHUILY U3MepeHus — 00.% (cm. puc. 8.3-8,
puc. 8.3-9).

3. Usmepenne ommbku «KUAKOCTH - ra3» MPOBOJAT HA YCTAHOBKE, MOKa3aHHON
Ha puc. 9.4 pyKoOBOACTBA 10 IKCILTyaTallUH.

4. Cocyn (3) 3amoiHSAIOT Ha ¥4 00beMa ITUCTHIIMPOBAHHOW BOJOW M OpOCArOT B
HEro akTHBAaTOp OT MAarHUTHOM MeEIIAJKHh. 3aTeéM YCTAaHABIMBAIOT B HErO
amMIepoMeTpudeckuii ceHcop (5), repMeTHYHO (PUKCHUPYS €r0 C TOMOIIBIO
raiiku (4) u pe3uHoBoro kosbla. B rugposzatsop (10) ¢ momonipto mmpuia
3QIMBAOT 3 MJI JUCTUJUIMPOBAHHOM BOABI M 3aKPY4YMBAlOT BEHTHIb (2).
Peakrop (7) 3amomustror o wmetku 50 % aKKyMyJSITOPHOM KHCIOTOM.
N3mMenpyeHHyl0 ¥ MpEeABapUTEIbHO B3BEIICHHYID HABECKY METaUIMYECKOIo
ruHKa maccoit (70 + 10) mr 6pocatot B peakTop (7) u OBICTPO COSTUHSIOT €T0 C
BxomHOW TpyOkoit (6) emkoctu (3). Ilocrme 3aBepineHus peakuu
(mpekpaiieHue mpoiiecca oopasoBaHus my3bIpbkoB H, B peaktope (7) BX0IHYIO
TpyOKy (6) mepekuMaroT ¢ TMOMOIIBI0 3aKHMa M OTCOCAMHSIIOT OT peakTopa
(7). 3arem cocyn (3) PHEpPrM4YHO BCTPsXUBAIOT B TeueHue 5 — 10 MUHYT,
HaChIIIash JUCTUIUIMPOBAHHYIO By Bojiopoocoaepsxameit [1I'C, nonyyenHon
B pe3yJbTaTe CMENIMBaHUsA BO3AyXa B o00BeME cocyla U BOJOpOa,
MOJIYYEHHOTO TIPU PACTBOPCHUM HABECKH IIMHKA B pa30aBICHHOW CEpPHOM
KHUCIIOTE. 3aTeM CoCyJ KJIaayT OOKOBOH IOBEPXHOCTHIO HAa MAarHUTHYIO
MEIIAJIKy, IPU 3TOM YyBCTBUTEIbHAs MOBEPXHOCTh AC MOJKHA HAXOAUTHCA B
Boje. BKiItowaroT MarHMTHYIO MEIIANKy W TOCTE JOCTHKEHUS CTaOMIIbHBIX
MOKa3aHUW MPOU3BOAAT UX OTCUET. 3aT€M €MKOCTb (3) CTaBAT HA MarHUTHYIO
MEMIAJIKy B BEPTUKAIHHOM TIOJIO)KEHHHM, TaK YTOOBl UYyBCTBHUTEIbHAS
noBepxHOCTh AC HaxoIuIack B Ta30BOM (aze U Ha HEll He ObUIO Karelb BOIBI.

5. Beraucnure 3Hauenne ko3 duimenta «Kuakocts — ras» mno hopmyie

K= (Ar — A,)/Ar*100, (I1.2.1)

rae: Ar u Ay - TOKa3aHWs aHAIM3aToOpa MPH M3MEPEHHSIX B Ta30BoM (aze u B

KUIAKOCTH (BOJIE), HAXO/ISIIEHCS ¢ Hel B COCTOSIHMM paBHOBecHs B 00. %o.

6. st TOro 4TOOBI aHATM3AaTOP BHOCKII KOPPEKIIMIO HA OMIUOKY <«OKHIKOCTH-Ta3y,
CBOMCTBEHHYI0 Bamemy ceHcopy, HEOOXOIWMO BBITIOJHUTH CIIEAYIOIIHE
JICUCTBHUS:

5.1. HaxxmuTe kinaBuiy «BBoa» u Boriaute B ['maBHOe MeHIO (cM. puc. 8.2-1).

5.2. Beibepure onuto «KannbpoBkay u HaXMuUTE KiaBuiry « BBomy»
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5.3.

Haxmvure wimaBumy «Buusz» u,

CI¥XEEHOE HEHH yaepKUBas ee B Ha)XaTOM
KATTMEPOEEL: cocrossHuu, HaxmuTe «BBomg». Ha
CI{CTeEES Ha TT—RNI JIMCIUIEE aHaJIU3aTopa BBICBETUTCS
HE-? MeEotT Mot L CIy>)keOHOE MEHI0, TOKa3aHHOE Ha
C112-1
IIo =HaY=HMK U pue
Puc. I12-1. CnyxeOGHO€ MEHIO.

5.4. B otkpbiBuiemMcsi okHe BbiOepuTe ommui «CHCTeMHbIE KaluOpPOBKU» U
Haxmute «BBoa». Ha mucruiee ananuszaTopa BBICBETUTCS OKHO, NMOKAa3aHHOE Ha

puc. 112-2.

5.5 B otkpsiBiemcst okHe BbioepuTe oniuio «Ommoku XK-I'» u HaxkmuTe «BBOIY.
Ha nucninee ananuzatopa BRICBETUTCA OKHO, ITOKa3aHHOE Ha puc. [12-3.

CIY HAEEHOE MEHH
KEATTHMEPORH A -
TeMIIepamiP et
TomoEoDD BEENOIS
Ouwstbhress H-T.

Puc. T12-2. OkHO CHUCTEMHBIX KaIuOPOBOK.

5.6. C IMIOMOIIIBIO KJIABHUII IICPCMCHICHUA KypCOpa BBCIAUTC PACUCTHOC 3HAYUCHUC

koapunuenta «Kuakocte-razy. Ilocme BBoaa

B OHCPIrOHC3dBUCHUMYIO IIaMATh

3Ha4YCHUA KOB(i)(bI/IHI/IeHTa «}KI/I,Z[KOCTB-FEB» AHAJIN3aTOP aBTOMATHYCCKHU 6y,Zl€T

BHOCUTh KOPPEKIMIO TIPU MPOBEIACHUU
U3MepeHui B xunkoctax. [Ipu namepenusx
B ra3ax KOPPEKIHs BHOCUTHCS HE OyeT.

Puc. I12-
3. OkHO BBOJa OMINOKH « KHIKoCTh-Ta3y.

IIpouenypa BHeceHUs] KOPPEKIUM HA
3aBHCHMMOCTb CUTHAJIA CEHCOpa OT
CKOPOCTH NMOTOKA aHAJM3UPYEMOii )KUTKOCTH.

Erenrre cwnbey
HMHMIIHNOCTR-TSE

2.5%

Cucremarnueckass oOIIMOKa «}KI/II[KOCTB — TIa3» TaKXKC IIPOABILICTCA B
3aBUCHMMOCTH CHI'HaJIa CCHCOpa OT CKOPOCTH IIOTOKA. B Tex Cly4asiax, Koraa
HU3MCPCHHUA IIPOBOAAT IIPH MOCTOSIHHOM CKOpPOCTH IIOTOKa, 3Ty IOI'PCHIHOCTDH
N3MCPCHUA MOKHO HCKIIOYHUTD. I[J'ISI 9TOI'0 CHa4dajla HCO6XOI[I/IMO BBIIIOJIHUTD II.II. 1,

2 wmeromuku [I2. 3arem HeoOxomammo cobOpaTh

YCTaHOBKY, 0O0€CIIeUNBAIOIIYIO

TpeOyeMyI0 CKOPOCTh MPOTOKA AUCTHILTUPOBAHHOM BObI, HackimeHHoi [1I'C, yepes
u3meputenbHyo kamepy AC. Takas ycTaHOBKa, HapUMeEp, MOXKET OBITH COOpaHa ¢
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UCIIOJIb30BAHUEM MEPUCTATBTUYECKOTO HAcOCa C PEryJHPYyEMbIM  PacXOJOM.
YcraHoBuTe pacxoll JUCTUUTMPOBAHHOM BOJIBI 4Ye€pe3 M3MEPUTENIbHYI0 KaMepy
OJIM3KUI K peaibHOMY PacXoAy aHAIM3UPYEMOH KUAKOCTH Ipu ee aHanuze. [locie
JOCTH)KEHUSI YCTOWYMBBIX TMOKa3aHUM MPOU3BEIUTE MX OTCYET. 3aTEM BBIIOJHUTE
.. 4, 5 metonuku, onucanHoi B [12. [lociie BBo/ia B SHEPrOHE3aBUCUMYIO MAMSTh
3HaueHus Kkodpdunuenta <«OKuakocTb-raz», aHald3aToOp aBTOMATHYECKH OyaeT
BHOCHUTH KOPPEKIIMIO MPU MPOBEIACHUU U3MEPEHUM B skuaKocTsX. [Ipu u3mepeHusix B
razax KOppeKIusi BHOCUThCS He OyeT
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Ipuaoxenue 3.
Tabnuiia 3aBUCUMOCTH KOHIICHTPAIIUU BOJIOPO/A B IUCTUIUTMPOBAHHOMN BOJIE OT
TeMIIepaTyphl pu aTMochepHoM naBieHuu 760 MM.pT.CT.

°C__ 00 01 02 03 04 05 06 07 08 09
0,0 1840 1839 1838 1836 1835 1834 1832 1831 1830 1829

1,0 1827 1826 1825 1823 1822 1821 1819 1818 1817 1816
2,0 1814 1813 1812 1810 1809 1808 1807 1805 1804 1803
3,0 1801 1800 1799 1798 1796 1795 1794 1792 1791 1790
4,0 1789 1787 1786 1785 1784 1782 1781 1780 1778 1777
5,0 1776 1775 1773 1772 1771 1770 1768 1767 1776 1765
6,0 1763 1762 1761 1760 1758 1757 1756 1755 1753 1752
7,0 1751 1750 1748 1747 1746 1745 1743 1742 1741 1740
8,0 1738 1737 1736 1735 1733 1732 1731 1730 1729 1727
9,0 1726 1725 1724 1722 1721 1720 1719 1718 1716 1715
10,0 1714 1713 1711 1710 1709 1708 1707 1705 1704 1703
11,0 1702 1700 1699 1698 1697 1696 1694 1693 1692 1691
12,0 1690 1688 1687 1686 1685 1684 1682 1681 1680 1679
13,0 1678 1676 1675 1674 1673 1672 1670 1669 1668 1667
14,0 1666 1665 1663 1662 1661 1660 1659 1657 1656 1655
15,0 1654 1653 1652 1650 1649 1648 1647 1646 1645 1643
16,0 1642 1641 1640 1639 1638 1636 1635 1634 1633 1632
17,0 1631 1629 1628 1627 1626 1625 1624 1622 1621 1620
18,0 1619 1618 1617 1616 1614 1613 1612 1611 1610 1609
19,0 1607 1606 1605 1604 1603 1602 1601 1600 1598 1597
20,0 1596 1595 1594 1593 1592 1590 1589 1588 1587 1586
21,0 1585 1584 1583 1581 1580 1579 1578 1577 1576 1575
22,0 1574 1572 1571 1570 1569 1568 1567 1566 1565 1563
23,0 1562 1561 1560 1559 1558 1557 1556 1555 1553 1552
24,0 1551 1550 1549 1548 1547 1546 1545 1544 1542 1541
25,0 1540 1539 1538 1537 1536 1535 1534 1533 1532 1530
26,0 1529 1528 1527 1526 1525 1524 1523 1522 1521 1520
27,0 1519 1517 1516 1515 1514 1513 1512 1511 1510 1509
28,0 1508 1507 1506 1505 1503 1502 1501 1500 1499 1498
29,0 1497 1496 1495 1494 1493 1492 1491 1490 1489 1487
30,0 1486 1485 1484 1483 1482 1481 1480 1479 1478 1477
31,0 1476 1475 1474 1473 1472 1471 1470 1469 1468 1466
32,0 1465 1464 1463 1462 1461 1460 1459 1458 1457 1456
33,0 1455 1454 1453 1452 1451 1450 1449 1448 1447 1446
34,0 1445 1444 1443 1442 1441 1440 1439 1438 1436 1435
35,0 1434 1433 1432 1431 1430 1429 1428 1427 1426 1425
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Ipuaoxenue 4.
MeToauka KaJNOPOBKH JATYUKA TEMIIEPATYPHI

IIpu BeIMycKe M3 NPOW3BOJACTBA BCTPOEHHBI B aMIEPOMETPUYECKUN CEHCOp
JATYMK TEMIEepaTypbl KaJIuOpPyeTcsl MO METOJIUKE, aJrOPUTM BBINOIHEHUS KOTOPOM
3alMcaH B ChOy)keOHOM MeHIo aHanmu3aropa. Ilpuberath k KammOpoBKe aTunKa
TEMIIepaTypbl CJEeNyeT TOJIbKO IpPH 3aMEHE CEeHcopa Ha HOBbIM. B 3TOM ciyuae
NOJKJIIOYUTE HOBBIMA CEHCOp K H3MEPUTEIIbBHOMY YCTPOMCTBY H© BKJIIOYMTE
ananuzatop. /st mpoBeneHs KamMOPOBKY JaTYMKa TeMnepatypbl Bam HeoOxoanmo
coOparTh YCTaHOBKY MokazaHHyio Ha puc. [14-2. C mnoMouip0 3TOl yCTaHOBKHU
HEOOXOAMMO 00ECIIEYMTh TP OTMETKHU IIKajbl TEMIEpaTypsl B auanasone 5 -50°C.
Ecnmu B Bameit nmaboparopum HET TepMOCTaTa, MOXXHO TPHU OTMETKH IIKAaJbl
TEeMIepaTypbl 0obecreuuTs Oosiee mMpocThiM crocodom. s atoro Bam Heobxoanm
TEPMOC, CTakaH C JUCTWUIMPOBAHHOM BOJOM KOMHATHOM TeMIEpaTypbl U
IUIACTHKOBBIM CTakaH cO JbJOM. B TepMoc HajeiTe AUCTHUILIMPOBAHHYIO BOAY
nogorpetyio g0 50 +5°C. B crakaHe CO JIbJOM BBIMOJHUTE OTBEPCTHE ArameTpom 10
MM. JlJIs1 yBEJIMUEHMST IMaMETpa 3TOr0 OTBEPCTHS 0 16 MM 3alelTe B HETO TEIION
BoAbl. Yepes 5-10 MuUHYT BoJa B JiyHKE Oy/le€T UMETh TEMIEPATYPY TasHHS JIbla ~
0°C.

Jlnis mpoBeneHusT KanTuOPOBKHU JaTYMKa TeMIIepaTypbl HEOOXOIUMO MEeperTH B
Cy>keOHO€ MEHIO0 KaauOpOBOK, MOKa3zaHHOE Ha puc. [12-2. Jljist 3TOro BBIOJIHUTE
nyHKTHI 5.1. — 5.4. [Ipunoxenus 2 u, Beiopas onuuio « TEMITEPATYPBI», naxmure
«BBO/l». B otkpbiBIIEMCSI OKHE (CM.
EATMEPOEEL puc. I14-1) BeiGepure ommuro «HrmxHei
TOUKW» U HaXxkmute « BBOI».

P HIiHSI ToOY R
EepxHer 7O
[Iomnpaeea T

Puc. I14-1. Okno «KanubpoBka gaTunika
TEMIEPATYPhI».

[Torpy3ure ceHcop u 00pa3LOBbIA TEPMOMETP B TEPMOCTATUPYEMBIN CTaKaH C
TEMIIEPATYPON HM)KHEHM OTMETKHU IKAJIbI:
5+1°C unu B JyHKY B CTaKaHE CO JIBIOM. EAJIMEPOEEA
JloxauTech yCTaHOBJIEHUS TOKA3aHUU oo :"!II;aF"III_TIIx:;aI_'{I{]:-j
tepmomerpa (cM. Puc. [14-2.) u HaxMuTE | TIOHASS NI HaSWMI{TS
«BBOI». 'BE |_:'1‘|‘

2567C

Puc. [14-2. OkHO moKa3aHU TEPMOMETPA.
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B otkpeiBmiemcs okne (cM. Puc.
ELATIMEFOEBE L [14-3.) BBeaWTE TEMIIEPATYPy HIDKHEMH
TEMIIEP. CEHCOPA TOYKH C TIOMOLIBIO KJIABHMII IIEPEMELICHHS
Eregrim= TEMIISPa TV Y Kypcopa u Haxmute «BBO».
IIEFECQH moymemg

ﬂﬂﬂ ,ﬂ I:Il.:, Puc. I14-3. OxHO BBOJA TEMIIEPATYPBI

HMDKHEM TOYKH IIKaJIbI.

[Tocne coobiienust 00 ycnemHon KanuOpoBKe HIKHEHW TOYKU Ha 9KpaHE BHOBb
MOSIBUTCSL MEHIO KaIMOpOBKHU aatuuka temiepatypsl (Puc. 114-1). BeiGepure onmuto
«Bepxneit Toukn» u HaxMute «BBO/I».

[Torpy3ute ceHcop u OOpa3LOBbII TEPMOMETP B TEPMOCTATHPYEMBIM CTakaH
WIM TEPMOC C TEMIIEpAaTypoll BEpXHEH OTMETKM IIKajdbl M, JOXKIABIIKCH
YCTAHOBJICHUsI TOKa3zaHuil TepmomeTrpa (cM. Puc. I14-2.), Haxmure «BBO]I».
Cuwuraiite MOKa3aHHe 00pa31oBoro

TEPMOMETPA M C IIOMOLIBIO  KJIABUII EALTIMEPOEEA
[EepEMEIIEHUS  Kypcopa BBEOUTE OTO TEMIIER. CEHCOPR
3nauenue (cM. puc.4-4.). FEeoMT:e TeMIISpaTypy

ETOPOM mowei

Puc. 114-4. OxHO BBOJIA ﬂ d ﬂ .ﬂ ‘:E

TCMIICPATYypPhbL HMPKHEM TOYKH IIKAJIbI.

[Tocne cooOmienust 00 ycrenmHon KatuOpoBKe BepXHEel TOYKA Ha DKpaHE BHOBb
MOSIBUTCST MEHIO KaJIMOpPOBKH J1aTuyMKa
Il IIVCTHTE TATYHE E temneparypel (Puc. I14-1). BriGepure

o _ _ _ onuuro «llompaBka T» wu HaxMmure
CEPEIV O HOMHaSTHOM

~ - T «BBO».
T’il'in"—"]:-”-‘-'-'x'zs'!  Sengn I;:[ BhInoHNUTE MHCTPYKIIHIO
HaxMHTe EEOJ IIOKa3aHHYI0 Ha JUCIUIEE aHaJIU3aTopa

(cm. puc. 114-5.) u Haxkmute «BBO/».

Puc. I14-6. OkHO C MHCTPYKIUEH

JloXIUTECh yYCTaHOBJICHHSI
nokaszanui Tepmomerpa (cM. Puc. 114-2.) n EEenmMT:E TeMITSPRaTRE
Haxmute «BBOJ». CuutaiiTe mokasaHue ST TIOHEHOQDD
TEMIIEPATyphbl ¢ 00Pa3I[OBOI0 TEPMOMETpA TepMoMeTa
M BBEIUTC DOTO 3HAYCHHE C KIABUATYPBHI
(cMm. puc. I14-7.). Haxmure «BBOI». DEE _D ':'E'

Puc. I14-7. OkHo AJi1s1 BBOJIa TEMIIEPATYPHI.
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Hpuniaoxenue S.

MeToauka KaﬂﬂﬁpOBKl/I TOKOBOTI'0 BbIX0/A.

JIisi  xamuOpOBKM TOKOBOTO BBIXOJAa HEOOXOIWMO BBIKJIIFOYHTH ITUTAaHUE
aHaIM3aToOpa, OTCOSAMHUTH OT KIEMM TOKOBOTO BBIXOJa pabouwmii Kabenb u
MOJICOCIMHUTL K HUM Muumamnepmerp (cM. puc. [16-1). Bxmtounte nuranue
npuodopa.

Cff 2) [lepelinure B ciyx)eOHOE
MEHIO KaluOpOBOK, MOKa3aHHOE
Ha puc. [12-2, BEINOJIHUB MyHKTHI
s” 5.1. — 5.4. Ilpunoxenus 2.
L Bri6epure om0 « TOKOBOT'O
BBIXO/IA», Haxxmute «BBO/I».

Ha pucnnee ananusaropa
OTKPOETCA OKHO, MOKa3aHHOE Ha

puc 116-2.

Abamzator O

Puc. MN6-1 MoaknioueHue Mnnnuannggne'r a
K TOKOBOMY BbIXOQly aHaNn13aTop

ELTTHEPOEE RS
TOEQEOTD BHXOIA
HzMeprrse 1M EESIHTES
rorx [TEFEOM mowmis

1 g ﬂﬂ B

Puc. I16-2. OxHO KanMOpPOBKHM TOKOBOTO
BBIXO/I.

EiTTHEFOEE L Cuwuraiite nokKa3aHue

e & MUJUIMaMIIEPMETPA M BBEIMTE PE3YJBTAT C
TORUEBOI'D BRAULA TIOMOIIBIO KJIABHIII TIEPEMEIIEHUS Kypcopa.

HEumeprTse M EBESIMTE IMocme  maxartus  kHonku  “BBOJI”

mor BETOFIM mowmg AHAIM3ATOP  AHAJIOTMYHO  IIPEIOKUT
E ﬂ ﬂ & BBECTHU TOK BTOPOil TOukH.(cM. puc.I16-3).
. A .
Puc. I16-3. OkHO KamuOpPOBKH TOKOBOTO
BBIXO/IA.

[To okoHYaHNM KaTUOPOBKU BTOPOI TOYKH BHOBH OTKPOETCS OKHO CITY>K€OHOTO
MeHI0 KaiuOpoBok (puc. I12-2). Jlng BO3BpallleHHs B OKHO H3MEPEHUN HaKMUTE
KJIaBMIILy OTMEHa 4 pasa.
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IIpuioxenue 6.
BoccTranoBiieHue 3aBOJICKUX TApaMeTPOB

K npouenype BoccTaHOBIEHHUs 3aBOACKHX MMapaMeTpOB CleIyeT NpuOeraTh
TOJILKO B KpaWHHMX ciydasX. IIpm 3TOM Hy»KHO YETKO BBINOJHATH WHCTPYKIIUH,
BBICBEUHMBAEMBIE HA JUCILIEE aHAIMU3AaTOPA.

JInst BOCCTAHOBJIEHHSI 3aBOJICKMX IapaMETpOB HYKHO BOWTHM B OKHO
«YCTAHOBKA» (cm. Puc. 8.3-1.) u, yaepxkusas kinasuimy «BHU3», naxarte
kinapuily «BBO/l». B mosiBuBIIEMCS Ha 3KpaHE CIy:KEOHOM MEHIO YCTaHOBOK
HEOOXOJIUMO BBIOpaTh oOMIUI0 «3aBOoJ. HacTpouku» u HaxaTth «BBOJ/». [ns
BOCCTaHOBJICHMSI 3aBOJICKUX YCTAHOBOK B JIMAJIOTOBOM OKHE BbIOEpHUTE ONMUMI0 «JIA»
u Haxxmute « BBO/».

BocormaHOEMTH
BAEBEOICKME POTASHOERMY

B
HET
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