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Omauuumenvnuvle ocovennocmu ananuzamopoe ABII-11

l.

Y HuBepcanbHOCTD aHaJIM3aTOpPOB u IUPOKUI aCCOPTHUMEHT
amnepoMmerpudyeckux ceHcopoB (AC) mo3BONSAIOT peliath Jo0ble 3a7adu
AHATMTHUYECKOTO0 KOHTPOJISI BOJIOPO/Ia B JIFOO0H OTpaciy HAPOJHOTO X03s5HCTBA

Awmnepomerpuueckue  cercoppl  (AC)  00NagalT  yIIyYIICHHBIMH
METPOJIOTUYECKUMHU U AKCIUTYaTaI[MOHHBIMH XapaKTepPUCTUKAMH,
HEOTPAaHUYEHHBIM CPOKOM CIY>KOBI, BBICOKOW HAJEKHOCTHIO, MPOCTOTON B
oOcnyxxuBanuu u  pabore. Ilapamerpbr kaxgoro wucnoiaHeHuss AC
ONTHMHU3HUPOBAHBl JUIS PEHICHWS KOHKPETHBIX 3a7ad aHAJIUTUYECKOTO
KOHTPOJISI BOJIOPOJA, @ UX KOHCTPYKIHUM Pa3paOOTaHbl C YYETOM CHeIudUKu
NPOBEJCHUS U3MEPEHUN B PA3IMYHBIX 00JIACTSX.

MHOFO(byHKHI/IOHaJILHHe BO3MOKHOCTHM aHAJIU3aTopa MO3BOJISIIOT MPOBOJIUTH
WU3MEPEHUS NapLHUAIbHOTO JABIECHUS U KOHLIEHTPAUMU BOAOPOAA B KUIKOCTAX
U Ta3ax B JIt00OM BBIOPAHHOM OmepaTOpOM €IUHUIC U3MEPEHUSA. AHAIU3aTOP
TaK)Ke MO3BOJISAET IIPOBOAUTH U3MEPEHUS TEMIIEPATYPHI.

Bnaroz[apﬂ opurnHanbHocTh AC oOecneuuBaercs: “‘Hepa3pylUArOLIMiA
KOHTPOJIb” aHAJIM3UPyEeMOM MpoObl, IIMPOKUI HMana3oH, BHICOKAasi TOUHOCTh U
JOCTOBEPHOCTh M3MEPEHUM, BBICOKAs CEJIEKTUBHOCTh, JKCIPECCHOCTh H
CTaOWJIBHOCTh MOKAa3aHUM, a TaKKE€ MX HE3aBUCUMOCTb OT CKOPOCTH IOTOKa
AHAIM3UPYEMOM KUIKOCTM W HAJIM4YMsS B HEH MENAloIMX KOMIIOHEHTOB H
B3BELICHHBIX YACTHIL.

Ananuzamoput 6ooopooa ABII-11 ovecneuusarom:
ABTOMaTI/I‘-IeCKYIO KaTMOpPOBKY HYJIEBOW TOUKH IO aTMOC(HEPHOMY BO3IIYXY;
ABTOMaTquCKy}o KalTMOPOBKY KPYTH3HBI IO TTOBEPOYHON Ta30BON CMECH;

CneuKanI/I6pOBKy 10 Ta30BOM CMeCH, MOJIYy4aeMOM C IMOMOIIBIO YCTPONCTBA
115t kanuopoBku YK-01;

B osmoxHOCTB BBIGOpPaA yI0GHOM IS OIepaTOpa eIMHHLBI H3MEPCHHSL.
Koppexumio B 3aBHCHMOCTH 0T GAPOMETPHYECKOTO AABIICHHSI.
/A BTOMATHYECKYIO CHTHATH3AIIO [PEBBIIICHHS TOPOTOBBIX;

I[I/ICT&HIII/IOHHy}O nepenadyy MH@OpMalUK € TOMOIIBIO TOKOBOIO BbIXOJA,
untepdeiicoB RS-232 u RS-485.

Januch 0TCUETOB MOKA3aHMIl BO BHYTPEHHIOIO YHEPrOHE3aBUCUMYIO MaMsITh B

py4HOM pexume «DbIIOKHOT» M B HENPEPBIBHOM IIEPHOJUYECKOM PEKUME
«IIpoTtokonnpoBanue».

CaMOI[I/IaFHOCTI/IKy. Y 106Gt uHTepderic. HpOCToﬁ Y YJIOOHBI MOHTAX.

repMeTHqHOCTL KOpITyCa, CTENEHb IblIeBIaro3amursl [P-66.
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Puc. 1. Bremmni BI/I,Z[I aHanm3aropa Bogopoga ABII-11




PACITAKOBKA AHAJIN3ATOPA.

[Ipu monmydeHun aHamu3atopa yOEAWTECh, YTO YMAaKOBKa HE BCKPBHITA U HE
MOBpeXIeHa. ECiIu BHEMIHUN OCMOTP YHAaKOBKHM MO3BOJIIET MPEANOJIONKUTE O €€
BO3MOXXHOM BCKPBITMH WJIM MOBPEXKIACHUHM AHAINA3aTOpPa IPU TPAHCIOPTUPOBKE,
HE3aMEJUINTENBHO BBI3OBUTE NPEACTABUTENA TPAHCIIOPTHOM KOMIIAHUU U
BCKPOMTE YIIAKOBKY B €T0O NNPUCYTCTBHH.

AHaM3aToOp BOJAOPOJAa M KOMIUIEKTYIOIIME WU3AENHS K HEMY MOCTAaBISIOTCS B
npouyHoM KoHTteiHepe u3 [IBII, ycunennom nepesiuabiMu Opyckamu. Konretinep
BBIIIOJIHEH M3 HKOJOTMYECKHM YHCTBIX MaTepuaioB. PeKOMEHIyeM COXpaHUTh
KOHTEHHEp IS TOCIEAYIONIe OTIpaBKU MPpUOOpa MPEAIPUITHIO U3TOTOBUTEIIO
unn  peruoHanbHo IICM 11 mpoBeAeHUS NEPUOAUYECKON TIOBEPKU U
TEXHUYECKOTO OOCITYKUBAHMUS.

[TonoxuTe ymakoBKY C aHajIM3aTOpOM Ha paboOyuil CTOJ U pacmakyiTe ee
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5. KOMNNeKT KpenexXHblX KPpOHLTEWHOB.
3] 6 6. AMNEPOMET PUUECKWUIA CEHCOP.

Puc.1.1. Cxema pacnonoXeHWa KOMMNOHEHTOB B KOHTEWHEpe.

(pacnosiokeHrne KOMIIOHEHTOB B KOHTEHEpE MoKa3aHo Ha pucyHke 1.1).

HpOBCpLTC KOMIUICKTHOCTD daHAJIN3aTOpPa COTJIACHO OIIMCH BJIO’KCHHOU B
YIIAKOBKY. HpI/I O6Hapy}KCHI/II/I HCCOOTBCTCTBHUA  CBSI2KUTCCh CO  CBOUM
ITOCTAaBIINKOM.

B koMIIeKkT nocTaBKu aHaJIM3aTopa BXOIAT:

¥ HM3meputenbHOE YCTPOMCTBO aHATM3AaTOPa C CETEBBIM Kabemem
Awmmnepomerpuueckuii cencop (cm. puc. 3.2, puc.3.3, puc. 3.6)

M KoMIieKT 3amacHbBIX 4YacTe U MPUHAIICHKHOCTEH K aMIIEPOMETPUUYECKOMY
CEHCOpPY, B KOTOPBI BXOJST:

“» DJaKoH ¢ IEKTPOIUTOM



“» MemMOpaHHbBIC KOJITAYKH (3 IIT.)

>» Kob110 pe3nHoBO€E (Ha MEMOPaAHHOM KOJITIAYKe)
M H3smepurensnas xamepa (B kommiekte ¢ ABIT-11T, ABII-11T)
¥ PyKOBOACTBO IO 3KCIUTyaTaluu

JIOTIOTHUTENBHO MOTYT OBITh 3aKa3aHbl CIEIYIONIEE U3ICITHS:
7+ YcrpoiictBo s kamOpoBku YK-01

7+ YcrpoiictBo noaroroBku razooit npo0Osl YIII'TI-01 (k ABII-11T")
7+ V3MepurenbHas kamepa st Mukpoananuza UKMA
/4 OWIbTP TOHKOW OUYUCTKHU ra30B U KUJIKOCTEM.

N3Bnekute u3 KoHTeliHepa HHTEPPEUCHBIN Ka0eib, MIIaCTMAaCCOBYIO KOPOOKY C
Habopom 3UII, nuckery 3.5” U KOMIUIEKT KPEHEXKHBIX JeTajneid. 3aTeM aKKypaTHO
U3BJIEKUTE  AMIEPOMETPUYECKUM CEHCOp U U3MEPUTEIBHOE  YCTPOMCTBO.
Pacnonoxute ux Ha padouem croJe.

IIpumeuanune. AC NoAKIIOYEH K U3MEPUTETLHOMY YCTPOUCTBY aHAIN3aTOPA.

1. OBJIACTU NPUMEHEHUSA  AHAJIU3ATOPOB ABII-11 U
OBO3HAYEHHUE BAPUAHTOB UX UCITOJTHEHUSI.
B3pbIB0O3alINIIIEHHOCTD 0J10Ka MATAHUS aHaJIM3aTOpPOB ABII-11

o0ecreynBaeTcs BUJIOM B3PBIBO3AIIUTHI «B3PHIBOHENPOHHUIIAEMAsT 000JI0UKay I10

['OCT 30852.1-2002 wu mocTUTAETCs 3aKIIOUYCHHEM JJICKTPUUYECKUX IeTei OoKa

MUTaHUs BO B3PBIBOHEIPOHUIIAEMYIO 000JIOUKY, KOTOpasi BbIICPKUBAET JIaBJICHUE

B3PbIBA M UCKIIIOYAET MEPEIAUy B3pbIBa B OKPYKAIOLIYIO B3PBIBOOMACHYIO CPELY.
B xauectBe o06omouku Onoka mnuTaHus npumeHeHa oOosiouka CCA-01H

dbupmbl Cortem ¢ MapKUpOBKOH B3pbIBO3aNTUTHI 1Exd[ib]IICT6 X.
B3pbiBo3aliuTHBIE TOBEPXHOCTH OOOJIOUKM OJIOKa MUTAHUS 3allUIIEHBI OT

KOPPO3UH SOKCUIHBIM OKkpaiBanuem RAL 7035.

Bce BUHTBI, OONTHI U TaiiKu, Kpemnsiiue AeTanu 000JIOYKH OJ0oKa MUTaHUS, a
TaKKe TOKOBEAYIIME M 3a3eMIISIONIME 3aKUMbI, IITyllepa KaOeJIbHBIX BBOJIOB
Mpe0XpPaHeHbl OT CAMOOTBHHYMBAHHUS NPUMEHEHHEM MPYKUHHBIX a0 wuiu
KOHTpraek. ['0JIOBKM Hapy>KHBIX KPEMSAIIUX OOJITOB PAaCIO0XKEHBI B OXPaHHBIX
YIIIYOJICHUSAX, TOCTYI K KOTOPBIM BO3MOXEH TOJBKO MOCPEACTBOM CHEIUATBLHOTO
KIrova. [ npenoxpaHeHusi OT CaMOOTBUHYMBAHUS COCMHEHUS KPBIIIKUA OJI0Ka
MUTaHUS aHAJIM3aTopa ¢ KOPIyCOM NMPUMEHEHO CTOMOpPHOE ycTpoicTBO. CTOmop
3aKpEIUIsieTCs C MOMOIIBI0 BUHTA K KOPIYCY MPH ATOM €ro Jiarka 3aXOJUT 3a
OypTHUK Ha KPBIIIKE U QUKCUPYET €€ OT CAMOOTBUHUYUBAHUSI.

AHaM3aToOp HE MMEET AJIEMEHTOB HCKPSIIUX WIM TOJBEPKEHHBIX HArpeBy
coiie 70°C. Temneparypa NOBEpXHOCTH O0OJOYKHM OJIOKAa NMUTAHUS U CEHCopa
IIpU HOPMAJIBLHOM U aBApUHUHOM peXUMax pabdOThl aHANIM3aTOpa HE MPEBHIIIACT
70°C, nomyctumoit o 'OCT 30852.1-2002 nans o6opyAoBaHUS TEMIIEPATyPHOTO
kiacca T6.
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ObecrieueHre B3pbIBO3ALIUTEI CEHCOpPA JOCTUTAETCS OrpPaHUYEHHEM TOKa U
HaIpsDKEHUsI B €r0 Iemnsix J0 uckpobOesomnacHbix 3HaueHui mo 'OCT 30852.10-
2002.

OrpaHuyeHue TOKa W HaIpSOHKEHUsS B LIENHM MUTaHUS CEHCOopa oOecreunBaeTcs
Oyaromapsi MPUMEHEHUIO Ha BbIXOJIe OJIOKAa MHUTAHMS aHalM3aTopa JAHOJHOTO
Oapbepa 0€30MAaCHOCTH, COCTOSIIIETO U3 JIByX [IIYHTHPYIOIIUX JAHOJIOB,
OTPaHUYMTENIBHOTO PpEe3UCTOpa U MpeAoXpaHuTesss. MaKcuMalbHOE BBIXOIHOE
HanpsbkeHue 0J10ka nutanus He npesbimaeT U< 24 B, MakcuMasbHbIN BBIXOAHOU
TOK He npesbimaet [,< 20 MA.

CyMMapHbple  3HAY€HHAd €MKOCTM M HUHAYKTUBHOCTHM  CEHCOpa M
COEIMHUTENIBHOrO Kalelsi He MpEeBBIIIAIOT HCKPOOE30IacHBIX IPH 3aJJaHHBIX
MaKCHUMAaJIbHBIX 3HAYEHUSIX TOKa W HampsbkeHus 3HadeHuil: C< 0,2 ad, L < 0,1
MK H.

["anbBaHMueckoe pazzieieHue UICKpoOe30MacHOM U CUIIOBOM 1enel JOCTUraeTcs
Oslarosiapsi MIPUMEHEHUIO CETEBOT0 TpaHchopmaTopa, OTBEYAIOIIETO TPEOOBAHUIM
I'OCT 30852.10-2002.

DnexkTpudecKkas M30JISIIHS CEHCOpa aHAIN3aTOPOB BBIIECPKUBAET B Te€UeHHE |
MHHYTBl CHUHyCOMAQJIbHOE IepeMeHHoe Hamnpsbkenue 500 B wacroront 50 I'm.
M3onsmust MexXay HMCKpOOE30MacHOM M HMCKPOOMACHOM  IENbl0, MEXKAY
HCKpPOOIMACHOW LEMbl0, TaJlbBaHUYECKH CBA3aHHOM C HCKpOoOEe30macHoil, u
CWJIOBOM BHEIUIHEH UENbI0  BBIAEPKUBACT HCMBITATEIBHOE  HAIPSKEHUE
(@addexTrBHOE) MepeMeHHOTO ToKa He MeHee 1500 B.

Ha nuueBoil maHenu OJoKa TUTaHUS aHAIM3aTOpa MMEETCS MapKUpPOBKa
B3pbIBo3auThl «1Exd[ib]IICT6 X», nmpeaynpenurenbHas Haanuch « OTKPHIBATD,
OTKJIFOYMB OT CeTu!».

Ha xopnyce cencopa umeercst MapkupoBka B3pbIBo3aUThI « 1 ExiblICT6 X».

CremneHb 3alIMTHI OT BHEIIHUX BO3/IeHCcTBUIM O0ka nuTaHus — [P 66, cencopa —
IP 68 mo 'OCT 14254.

Anamuzatopst  ABII-11 [IPEIHA3HAYEHbl  JUI1  ONEPATUBHOIO U
POU3BOICTBEHHOTO KOHTPOJISI KOHIIEHTPALIMK BOJIOPOJA B )KUAKOCTSIX U ra3ax.

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

Anamusatopsl ABII-11 mpegna3HaueHsl 11 NPOU3BOACTBEHHOTO KOHTPOJIS
coliepKaHUsl MOJIEKYJIIPHOTO BOAOPOJAA B 1-OM KOHTYpE OXJIAXICHUS SAEPHBIX
PEaKTOpPOB Ha 0OBEKTAX ATOMHOM YHEPTETUKH.

Ananuzatopsl ABII-11 npennazHaueHsl 11 onpeaeneHus “yredek’ BOIOpOAa
B AJIEKTPOJIM3HBIX, B CUCTEMAX OXJIAKJEHUSI TEHEPATOPOB, B EMKOCTSX C JKHJIKUMHU
AIEPHBIMM  OTXOJAaMM, a TakXKe JJIsi1 MOHUTOPHUHra CcoCTaBa BO31yXa
IPOMBIIUIEHHOM 30HBI C LEIbI0 00€CleUeHuss MO0KapOB3pbIBOOE30MACHBIX
YCIIOBHI TPOU3BOJICTBA.

B xumnueckoil 1 HeprenepepadaThIBatOUIel TPOMBIIIEHHOCTH aHAIU3aTOPbI
ABII-11 npennazHadeHbl Ui TPOU3BOJACTBEHHOTO KOHTPOJS BOJAOPOJA B
XUMUKO-TEXHOJOTMYECKUX MPOLECCaX CUHTE3a OPraHWYECKUX M HEOPraHUYECKHX
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COCIMHEHUM, KpEeKWHTra He(TH, MPOU3BOJCTBA aMMHaKa, MOJUAITUIECHA U T.I.
Anammzatopsl ABII-11 HaxoasT mnpuMeHEHHWE B Hay4YHO-HCCIENOBATENbCKUX
YUpPEXKACHUSAX AaTOMHOM MPOMBIIUIEHHOCTH, a Takke B aBTOMOOMJIbHOM
IMPOMBIIIJIEGHHOCTH TPU  CO3JaHUU  DKOJOTHYECKH YHUCTBIX  BOJOPOJHBIX
JIBUTaTelIeH.
YHupepcanbHOCTh  a”Hanmu3atopoB  ABII-11, mocturaercs  Omaromaps
UCIIOJIB30BaHUIO MIUPOKOTro accoptumeHnTa ceHcopoB (AC). s oOo3zHaueHUs
WCIIOJTHEHHUs aHaJW3aTropa Mocliie 3amucu Tumna aHanuzatopa «ABID» mudpamu
«01» yka3pIBaeTcsi €ro NpOMBIIUIEHHOE UCTIoNHEHUE, Iudpamu «02» yka3piBaeTcs
MOPTAaTUBHOE HCTOJHEHHUE, a OykBamMu «Ax», «T», «I'», «JI», «II» yka3wiBaeTcs
(ycnmoBHO) 00J1aCTh €10 MPUMEHEHUS WM Ha3HAUCHHE:
e «A»- ATOMHas DHEPreTUKa;

«b»- Cocyabl o AaBIEHUEM;

«T»- TennoBas 3HEpreTHKA;

«I'»- I"'a30ananusarop;

«JI»- JTabopaTopHbIii;

«II»- IMorpyxuoit AC 115t ”3BMEpEeHU B EeMKOCTSIX, METAHTEHKAX M T.II.
BapuaHThl UCNIONHEHUS aHAIU3ATOPOB OTIMYAIOTCS aMIIEPOMETPUUYECKUM

CEHCOPOM M MPUHAIICKHOCTAMU, BXOJSIINUMU B KOMIUIEKT €r0 MOCTABKH.
ABII-11JI B kommiekte ¢ ACpH,-01 mnpeagnaznauen juisi uU3MepeHUi
KOHIICHTPAIINH, MapLUHUAIBHOTO JABJICHHS BOJIOPOJIa U TEMIEPATYPhI B KUIKOCTAX
u razax. [IpuMensercss B 1a00OpaTOPHBIX YCIOBHUSAX PA3IUYHBIX MPOMBIITUICHHBIX
OPEANPUSTANA U HAYYHO-UCCIIEA0BATENbCKUX YUPEKICHUM.

Anamuzatop ABII-11T" B kommuekre ¢ ACpH,—02 mnpeanaznaden ist
M3MEPCHUI KOHIICHTPAIlMK BOJOPOJa B ra3000pa3HBIX cpenmax. B Tex ciyuasx,
KOTJla AaHAIM3UPYEMBbId Tra3 HaXOAUTCA TOJA Pa3psXKEHUEM H  BBICOKHX
TeMIEepaTypax, aHaJIU3aTOP MOXKET KOMIUIEKTOBATHCS YCTPONUCTBOM MOATOTOBKH
ra3zoBoit mpoosr YIII'TI-01.

ABII-11I" npumensiercss  uist ompeneneHust “yredex’  BOAOpoAa B
ANEKTPOJIN3HBIX, B CUCTEMAX OXJIAXKICHUS F€HEPATOPOB, B EMKOCTAX C JKUIKUMHU
SIEPHBIMA  OTXOJaMHM, a TaKXe JUisi MOHUTOPHMHIAa COCTaBa BO31yXa
MPOMBIIIUICHHOW 30HBI C IIENIbI0  00€CIeUeHUs IMOXKapOB3PHIBOOE30IMACHBIX
YCIIOBUM MPOMU3BOJICTBA.

B xumunyeckoit u HedremepepabaThiBaoIIeil MPOMBIIUICHHOCTH aHAJIU3aTOP
ABII-11I" mpumensiercss uisi OPOU3BOJACTBEHHOTO KOHTPOJISI KOHUEHTPALUU
BOJOPOJIa B XUMHUKO-TEXHOJOTHYECKUX IIPOIllecCaX CUHTE3a OPraHMYeCKUX U
HEOPTraHWYECKUX COCJAMHECHHWM, KpeKuHra He(TH, NPOU3BOJICTBA aMMHUaKa,
MOJIMATUIIEHA U T.[I.

Anamuzatop ABII-11T B xommuekre ¢ ACpH,—03 (wm ACpH,—04) u
npoTtouHor u3MmepurenbHor kameporn HKIDK npenHasHaduen mimsg u3MepeHuin
KOHIICHTPAIIUU BOJOPOJia U TEMIIEPATYphl B MOTOKE KUIKOCTEH, B TOM YHUCIE B
MUKPOTPaMMOBOM JHMana3oHe KOHLEHTpauuil. [IpuMeHsieTcst npyu aHaAIUTUYECKOM
KOHTpPOJIE W YyOPaBJIECHUU MPOLECCAMU BOJOXMMIIOATOTOBKM B AaTOMHOW U
temioBoit sHepretuke: TOL], [POC, ADC, Temnocetn u KkoTeabHbIe. [[puMensercs
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B XUMUYECKOH, 1 HeTenepepadaThIBaONIEH IPOMBIIIIEHHOCTH, a TAKXe B APYTHX
00JacTsIX HAPOAHOTO X034 CTBA.

Anammzatop ABII-11II B kommiekre ¢ ACpH,—05 mnorpyxHoro tumna
MpelHa3HaYeH JUIsl M3MEPEHHM KOHLIEHTpAlMu BOJIOPOJAa B ra3zax M >KHJIKOCTSX
HEIMOCPEJICTBEHHO B Toukax oTOopa mnpod. ACpH,-05 MoxeT ycTtaHaBiIuBaThCs B
€MKOCTH 3allOJIHEHHBIE aHaJU3UPyeMOM Cpelod, HampuMep UUCTEPHBI C
He(TenpoayKTaMHu, METaHTEHKH, KOJIO/ALIbI, IIAXThI U T.J.

ABII-1111 npumensiercs g omnpeAesieHus  “‘yredyek’  BOAOpoJa B
AIEKTPOJU3HBIX, B CUCTEMAaX OXJAXKJECHUSA T'€HEPAaTOPOB, B EMKOCTSX C KUIAKUMU
AEpHBIMA  OTXOAAaMH, a TaKXke Ui MOHUTOPUHIa COCTaBa BO31yXa
MIPOMBIIIJIEHHOW 30HBI € 1IEJIbI0 00€CTIEYEHUS MOKAPOB3PHIBOOE30MACHBIX YCIOBUM
MIPOU3BOJICTRA.

Anamuzatop ABII-11A, ABII-11b B xommiexkre ¢ ACpH,—06 npennaznaueH
JUTSL UI3MEPEHUI KOHIIEHTPAIMK BOJOPOA B KUJIKUX U ra3000pa3HbIX Cpellax Mpu
BBICOKMX JIaBJICHUAX, B TOM 4YHCIe€ B [-OM KOHType OXJaXICHHS SJIEPHBIX
peaktopoB  («A»). Cencoppi ACpH,—06  cHaOXeHbl  KOMIICHCATOPOM
TUIPOCTAaTHYECKOTO JIaBJIEHUS U BBITIOJIHEHBI B KOPITYyCE U3 HEP)KaBEIOILEH CTalIH.
Konctpykuusi cencopoB ACpH,—06 BbIAEpKUBAET HEOTPAHMYEHHOE KOJIUYECTBO
[UKIIOB CTepWaM3anuii octpbiM mapoM npu T=143 °C u paBnenuu 3 aru.
Anammzaropsl ABII-11b6 moryT ucnonb3oBatbesi B OMoTexHOJIOTHU. KOHCTpYyKIIUK
ceHcopoB ACpH,—06 moryT ycranaBiuBaThCsi B (GepMEHTEPHl U OHOPEAKTOPHI
OTEUECTBEHHOTO M HMIIOPTHOTO Mpou3BoACcTB. AHanuzatopel ABII-11b Takxke
MOTYT TNPUMEHSTHCS B XHMHUUYECKOW U HedTenepepadaThIBaOUIE MPOMBIIII-
JIEHHOCTH, KOTJIa HE0OXOJIMMO MPOBOJUTH WU3MEPEHHUS KOHIIEHTPAIMHU BOJIOPOJIA
MIPU BBICOKUX JABJICHUSIX.

2. IOATOTOBKA K PABOTE U ITPOBEPKA
PABOTOCIIOCOBHOCTH AHAJIM3ATOPA.

Buumanue! Tlocie TpaHcnopTupoBaHMs B YCIOBUSX OTPHIATENLHBIX TEMIIEPATYp
aQHAJIM3AaTOPBI JOJKHBI OBITH BBIAEPKAHBI B TPAHCIIOPTHOM Tape MPU HOPMATbHBIX YCIOBHUSIX HE
Menee 4 w4acoB. Ilpu ormpaBke aHanmu3zatopa MO TMOYTe B 3UMMHEE BpeMsi roja
aMIEPOMETPUUYECKUE CEHCOpPbI HE 3alOJHSIOTCS PacTBOPOM JJIEKTPOJIUTA, O YEM JieJaeTcs
COOTBETCTBYIOIIAasl 3allUChb Ha CTP. 2 HACTOSINIEro pyKoBojcTBa. B 3TOoM ciyuae Bam
HEOOXO0IUMO BBITIOTHUTH OMEpanuu 1. 3.3

Eciu Bam ceHcop 3amoJiHEH PacTBOPOM 3JIEKTPOJINTA, TO He Tpedyercs
BBIINIOJIHATH OII€PAIlUMA 110 JOJHUBKE 3JCKTPOJIHUTA UJIA 3aMCHE MeMﬁpaHHOI‘O

KROJIITAYKAa.

2.1. Ecnm TpaHCIIOPTHPOBAaHHE AHAIN3ATOPA OCYLIECTBISUIOCH B 3UMHEE BPEMS
rojia (CM. CTp. 2), BBIIOJHUTE ONEpaluH I. 3.3. HACTOSALIEr0 PyKOBOJCTBA.
Ecau Bam AC 3amosiHeH pacTBOPOM 3JIEKTPOJIHUTA (CM. 3alIUCh HA CTP.
2), TO mepexoaAuTe K BHINMOJIHEHHIO 11. 3.3.6.

2.2. BHewmHWi BUJ aMIEPOMETPUUECKUX CEHCOPOB.
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Awmnepomerpuueckuii  cencopsl (AC) BBIIYCKalOTCd B HECKOJBKHX
BapuaHTax ucnojgHeHus (cMm. 1. 4). Buemnuii Bug AC nokasad Ha puc. 3.1.
| Cencop ACpH,-02 - nmocraBnsgercs B komiuiekte ¢ ABII-
11T
Cencopet ACpH,-03 u ACpH,-04 — mnocraBisitorcsi B
|ITH komruiekTe ¢ ABII-11T.
Ot CEHCOPBI UMEIOT OJINHAKOBbIE rabapuTHbIC U
MPUCOCAUHUTENIbHBIE pa3Mepbl M OTJIMYAIOTCS  BHYTPEHHHMHU
napamerpamu. [lapaMeTpbl Kaxja0oro ceHCcopa ONTUMU3UPOBAHBI IS
— Kaxa0il obnmactu mnpumenenus ABII-11 u BbIOpaHbl Cc yueTom
O0COOEHHOCTEM pelIeHHs] KOHKPETHBIX 3a7ady  aHaJIUTHYECKOTrO
koHTposist  Bojmopoaa. Cencopet  ACpH,-01 B ocHOBHOM

1 UCTOJIBb3YOTCS JIs1 UCCIIEA0BAHNUMN B 1a0OPAaTOPHBIX YCIOBUSIX.
Puc. 3.1. BHewmHwuii BHA aMIEPOMETPUUYECKUX 4
cencopoB ACpH,-01, ACpH,-02, ACpH,-03 wu
ACpH,-04 -

Cencopsr ACpH,-02, ACpH,-03 u ACpH,-04 nocrasmsroress ¢ - r
u3meputenbHoi kamepoit (MK). st Toro, 4To6bl JOCTaTh CEHCOP

u3 UK, HeoOxonuMMo cHayalla OTKPYTHTh HAKUJHYIO TaiKy, a ,
3aTEM OCTOPOIKHO 1O0CTATh CEHCOP.

Puc.3.2. BHemHuii BUj ceHcopa B
VU3MEpUTEIILHON Kamepe.

Amnepomerpuueckre ceHcopbl ACpH,-06 BbITyCKalOTCd B HECKOJbKHX
BapuaHTax HcmojgHeHuss (cM. Tabmuumy Ha puc. 3.8). BoemHuii BuUA
aMIIEpOMETPUYECKUX CEHCOPOB MOKa3aH Ha puc. 3.6.

Cencopsl ACpH,-06
MOCTABJISFOTCS B KOMILIEKTE c
aHamm3atropom ABII-11A, ABII-115.
OHU BBHITIOJIHEHBI B KOpmycax U3
HEPXKABEIOIIEH  CTAIM U HUMEIT
YHUBEPCAJIbHBIC THUIIOPA3MEPhl 1T UX

YCTaHOBKH B dbepMeHTEPHI U
OMOPEaKTOPHI OTEYECTBEHHOTO u
3apy0eKHOTO MIPOU3BOJICTB. otH
CEHCOPBI BBIJICP)KUBAIOT Heorpa-
HUYEHHOE KOJIMYECTBO IIUKJIOB

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

Puc. 3.6. BHelHui BU CTEPUIIN3YEMBIX
amnepomeTpuueckux cencopos ACpH,-06.
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2.3. 3ameHa MeMOpaHHOTO KOJMayka, 3aJIMBKa PACTBOpA AJIEKTPOIUTA.

Ecnmu TpeOyercss 3anuTh pacTBOp dJEKTpoJUTa (CM. CTp. 2) WIM 3aMEHUTh
MEMOpaHHBIA KOJIMAYOK, JOCTAaHbTE€ CEHCOP M3 U3MEPUTEIIbHONM Kamepbl WIH
FEPMETUYHOMN SYEHKH, 3aTEM BBIIIOJIHUTE oneparuu 1.a. 3.3.1.-3.3.5.

3.3.1. OTkpyTHUTE raifiKy CeHCcOopa U aKKypaTHO JIOCTAHbTE JICKTPOIHBINA aHCAMOJIb U3
MeMOpaHHOro Koymnayvka (cM. puc. 3.7).

BHUMAHUE

He nmpukacaitech K 3JIEKTPOJHON CUCTEME U CTEKJISIHHOW TUIIb3€

pykamu. Jlaxke HE3HAUUTEIBHOE 3arpsi3HEHUE BHYTPEHHHX

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

IIpumeuanue. Ecnu osnexktponsHpli  aHcamMOiIb MOPUIUN K

KOJINaykKy, TO, I[O-BUAMMOMY, B HEM BBICOX PacTBOP

anekTponnTa. B 3ToM cirydae 3aneite ¢ momolubio mmpuna 1 — 2

MJI JUCTUJUIMPOBAHHOM BOJBI B 3a30p MEXKIY KOJIIaYKOM U

AIEKTPOIHBIM aHcamoOIeM. Yepes 2-3 qaca

3aKPHUCTAIITU30BABIIUECS COJIM PacTBOpsTCs, U Bol 6e3 ycunuit

JIOCTAHETE AJIEKTPOJIHBIN aHCaMOJIb.

3.3.2. IlpomoliTe >JeKTpOHbIH aHCcaMOJb B JIUCTHJLIMPOBAHHOU =
BOJE, OCTOPOKHO YJIaJUTE OCTaTKU BIard (QUIbTPOBAIHHOM
Oymaroil W mojoxute ero Ha caiderky. [Ipomoiite konmadok
JUCTUJUTMPOBAHHOM BOJOM M CTPSIXHUTE OCTABUIYIOCS B HEM BJIAry.

Puc. 3.7. Buemnuit Bug ACpH, 6e3 MmeMOpaHHOTO KOJIavKa.
Jlist 3ameHbsl MeMOpaHHOTro KoJmayka 2 B crepminsyemom cencope ACpH,-06

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



14

ACpH,-06.

NcnonHeHus ACpH.-06

0O603HauyeHne AC | d, mm| D, MM| L, MM
ACpH»-06-01 25 25 70
ACpH»-06-02 19 25 150
ACpH:-06-03 19 19 200
ACpH»-06-04 22 22 250

1 - HWXKHUIA KoprycC

2 - KONMa4YoK MEMBpPaHHbI
3 - KONbLO YNIOTHUTENbHOE
4 - KONbUO YNNOTHUTENbHOE
5 - pacTBOp anekTponuTa

6 - kaToa

7 - 4aTyMK TemnepaTtypbl

8 - KONbLO YNIOTHUTENBbHOE MI0CKOoe
9 - cTekNsHHas rnnb3a

10 - kabenb

11 - BTYyNKa

12 - cuctema membpaH

13 - aHopn

14 - npeHaXkHbIV KaHan

15 - Kopryc ceHcopa

IIpumeuanue. B BepxHen

4acTH MEMOpPaHHOTO
KOJMayka  YCTaHOBJIEHO
repMETU3UPYIOIIEE

KOJIBIIO, MO3TOMY

HEOOXOJMMO TMPHIIOKHUTH
HEOOJBIIOE YCUIIUE BIOJIb
ocHu ceHcopa JUTS
IIPEOJIOJICHUSI CUJT TPEHHUS.
Ecnu konmayox «mpuiaum»
B MECT€ YIUIOTHEHHS, TO
nonpoOyilTe MNpPOBEPHYTH
€ro BOKPYT OCH.
IIpoMoliTe 3IEKTPOIHBIN
aHcamoOJ1b
JUCTHJIMPOBAH-HOMN
BOJIOH, OCTOPOXKHO
yAQJIUTE OCTAaTKU BJAru
(GUIBTPOBATILHON
OyMaroil ¥ MOJIOXKHUTE €ro
Ha caindetky. I[Ipomoiite
KOJIMa40K
TUCTAJIIIMPOBAHHOM
BOJIOU u CTPSIXHUTE
OCTABIIIYIOCS] B HEM BJIary.

Puc. 3.8. BHemmnuil Bun

3.3.3. C nomompio (rakoHa — KaneabHHUIIBI 3aJICUTe B CTapblid WM HOBBIN
MeMOpaHHBIA KOJMayoK 1-2 MJ pacTBOpa SJEKTPOJIUTa, HE JoiauBas 1-2 MM 110

nepBoro OypTHKa Ha Koimauke (cM. puc. 3.7 u 3.8).
PacTBOp »nekTponuTa TpeACTaBIseT CcoOOH Treneo0pasHbIif

IIpumeuanue.

pPacTBOp. HOBTOMy IIpu €ro 3aJIMBKC HA ITOBCPXHOCTH MGM6paHBI nJIn CTCHKax
KOJIIa4Ka BO3MOXXHO O6pa?>OBaHI/IC ITY3BIPBEKOB BO3aYyXa. I[JI}I X yAAJICHUSA CJICTKA
IMOCTYYHUTC I10 KOJIIAYKY C60Ky " OCTAaBbTC €I'0 B BCPTHUKAJIbHOM ITIOJTOKCHHUHN Ha 5
MHHYT. OcraBninecs IMY3bIPbKHU BO3yXad BCIUIBIBYT Ha ITOBCPXHOCTD. HOCMOTpI/ITe
CHIC pa3, HCT JIK B paCTBOPC IJICKTPOJINTA ITY3BIPBKOB BO3AYyXaA.
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3.3.4 Coopky cencopoB ACpH,-01 — ACpH,-05 mnpoBoguTe cCleayrOImm

obpazom:

CaBuHBTE pPE3WHOBOE KOJBIIO HAa OOKOBOW IMOBEPXHOCTH MEMOpPaHHOTO
KoJIMmadka Ha 1-2 MM HW)KE JAPEHA)KHOTO OTBEPCTHS (CM.

puc. 3.7 u 4.2). i
Bo3bmuTe 31eKTpoaHBIN aHCaMOJIb M MEJIJICHHO BCTAaBbTEC

€ro B MEMOpaHHBI KOJNIMAYOK B  BEPTHKAIHHOM |
MOJIO’KeHNHU. M30BITOK pacTBOpa SJICKTPONHTA IOJDKEH T

BBICTYNHTb Yepe3 ApeHaxkHoe oreepctue 14 (cm. puc.4.2).
3akpyTuTe railky B MeMOpaHHBI KOJIA4OK /0 YHopa.
TopuoBass 4YacTb 3JEKTPOJHOrO aHCaMONs  JIOJDKHA
HATSAHYTh MEMOpPAHY Ha KOJIMAYKE B BUAE 30HTHKA.
VYpanure ocTaTku BiIark ¢ OOKOBOM MOBEPXHOCTH
KOJIITAaYKa U CIBUHBTE PE3MHOBOE KOJIBIIO HA JPEHAXKHOE
OTBEPCTHE.

VY cTaHOBUTE CEHCOpP B U3MEPUTEIBHYIO KaMmepy (CM. pHC.
3.9) wu 3aKkpyTUTE HAKUAHYIO Taiiky 110 yropa (CM. puC.
3.10 u puc. 3.2)

Puc. 3.9. YcranoBka ACpH, B uameputenbHyo kamepy

ITIpu ycranoBke ACpH,-05 B repMeTuHyIo sIMEHKY cHavasia I
OCTOPO’KHO BCTaBHTE CEHCOP B BEPXHUMN KOPITYC SYEHKH (CM.
puc. 3.4), a 3aTeM 3aKpyTUTE HUKHUI KOpIyc A0 yropa (cMm. i

puc. 3.3).

IIpumeuanmue. [lepen coopkoit ACpH,-05 pexomenayercs cma3aTh

BA3€JIMHOM WJIM BaKyyMHOM CMAa3KOM IE€pPMETH3HPYIOLIME KOJIbLA,

PAaCIIOJIOKCHHBIC B BCPXHEM KOPITYCC.

Puc. 3.10. ®ukcanus ACpH, B usmeputenbHol kKamepe

3.3.5. Coopky cercopa ACpH,-06 (cMm. puc. 3.8) mpoBoaUTE CIEIYIONUM 00pa30OM:

1.

2.

Ybenurech B Hamu4MM TEPMETH3UPYIOIIEr0 KOJIbIa 8 Ha OOKOBOM
MOBEPXHOCTH 3JIEKTPOTHOTO aHCAMOJIAL.

Bo3bMmuTe MeTanIu4ecKkuii KOpIyc ¢ 3JIeKTPOAHBIM aHCAaMOJIEM U MEJICHHO
BCTaBbTE B MEMOpaHHBIA KOJMA4YOK 2 B BEPTUKAIBHOM IOJOXKEHUH (pHC.
3.8). U3ObITOK pacTBOpa DIEKTPOJNMTA JOJKEH BBICTYNUTh depes3
ApeHaxHbIi KaHai 14 Ha GOKOBOI MOBEPXHOCTH 3JEKTPOIHOTO aHCAMOJIS.
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3. Ynanute canderkoil BBICTYNMBIIME KaIUld OJJIEKTPOJIUTAa C OOKOBOIA
MOBEPXHOCTH KOJIMAYKa.
4. 3akpyTuTe HIKHMM Kopmyc 1 ceHcopa a0 ymopa. TopiioBas YacTh
AJIEKTPOJHOTO aHCaMOJIsl JOHKHA HATSHYTh CUCTEMY MEMOpaH Ha KOJIMayKe
B BU/JIE 30HTA.

3.6. [ToacoeaquuuTe BIWIKY IIHYpa aHAIA3ATOPa K CETH MEPEMEHHOro Toka 220B
c gyactorou 50 I'm.

[Tocne BkJIIOUEHMS aHAIM3aTOpa HA €ro JUCIIee CHaydaljla MOSIBUTCS AMOsiemMa
Oupmbl «Anbpa BACCEHC», a 3arem HauyHeTCs MPOIECC CaMOJIUArHOCTHUKH,
KOTOpBINA JiuTcs oT 3 10 S muHyT. [locne 3aBepieHust mpouecca caMOAUarHOCTUKH
aHAJIU3aTOP MEPEXOUT B PEKUM U3MEPEHUM.
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4. YCTPOHUCTBO U NPUHIIUII JEHCTBUSI AHAJIN3ATOPA

4.1. Onncanne CBOMCTB M KOHCTPYKIUM U AHAJIU3ATOPA.
Buemnuit B ananusaropa npeacrasieH Ha puc. 4.1.

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

sl

-
~ 2

e

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

CTONOpHBIN BUHT.

BepxHsis kppllka aHamn3aTopa.
Kopnyc ananuzaropa.
I'paduueckuit nucmen.
Knasuarypa.

MoOHTaXHBIE TIETIIN.
I'epmoBBoO.
AMIEPOMETPUYECKUI CEHCOP.

NNk

AHanu3aTtop COCTOUT U3 U3MEPUTEIBLHOTO YCTPOMUCTBA U aMIIEPOMETPUUECKOTO
ceHcopa. AHaIW3aTOp HMMEET MPOYHBIM, JUTOW BOJOHENPOHMUIIAEMBIH KOPIYC
crerienn 3amuThl [P-66. Ha nMileBON CTOpoOHE aHanu3aTtopa pacrojoXeH
rpadudeckuit gucruied 4 W ceHcopHas KiaBuatypa S. Jlucruieid W KHOIKH
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KJIABUATYpbl UMEIOT IMOJACBETKY, YTO OO0JIer4aeT TIOJb30BAHME aHAIU3aTOPOM B
3aTEMHEHHBIX nNomenieHusax. Kopnyc 3 aHamu3aTopa COCTOMT M3 JBYX OTCEKOB,
repMETUYHO COCTMHEHHBIX MEXIy cO00i. B HUKHEM OTCeKe PacloioKEeHbl Pa3beMbI
JUTS TIOAKJTIOYEHUSI TIPOBOJIOB MUTAaHMs, TOKOBOTO BbIxoJia U kabens RS-xanana (RS-
232 u RS-485). 'epmeTnunbIil BBOA Kabeneld aMIepoMEeTpUIECKOTo ceHcopa U RS-
KaHajla OCYILUECTBJISIETCS 4Yepe3 OTBEpPCTHSl B HIKHEM OTCEKE C TMOMOUIBIO
repMOBBOJIOB 7, YCTAaHOBJIEHHBIX Ha KabOemnsx. [l kpenjeHus: aHaiu3aTopa Ha LIUTeE
WIN 10 MECTY» IMpeAHa3HAa4YEeHBI JIBE METIH, paclojaraeMble Ha ThUIbHOM CTOpPOHE
KopIyca.

B 3aBucumocTH OT WUCHOJTHEHUsS aHaimu3atopa (CcM. 1. 2) W 3a1a4yu
UCCJIEIOBAHUS, aMIEPOMETPUUYECKUH  CEHCOpP MOXKET  YCTaHaBJIMBAaTbC B
U3MEpPUTEIBbHYIO0 KaMepy, cTaHnapTHYyIo ckiasHKy BIIK, win HemocpencTBEeHHO «I10
MECTy», HalpuMmep B TpyOOmpoBOA, cOCyA paboTaOMMI MOoJ JaBICHHUEM,
onopeakTop, pepMeHTep, METAHTEHK U T..

AHanuzatop paboTaeT MOJ YNpaBIE€HUEM MHUKPOKOHTpOJIEpa U HMEET
npocto U ynooHsid s Ilomb3oBarens mnporpamMmHubiil uHTepdeiic. bosbioit
rpadpyueckuil AUCIUIEH W KJIaBHATypa U3 IIECTH KiaBull Mo3BoJsAIOT Ilonp3oBarento
YOPaBISATh pabOTOM aHaAIW3aTOpa, OCYUIECTBIATh PA3JIUYHbIE BHUJIbI HACTPOEK MU
KaJIMOPOBOK, 3alUChIBaTh W BBIBOJAWTH HH(POPMALMIO HA AMCIUIEH aHalu3aropa,
KOMITIBIOTED U JIp. BHEIIHUE YCTPOMCTBA. YIPaBIE€HNUE aHATU3aTOPOM OYEHb IIPOCTO U
CBOJAMTCS K BBIOOpDY HYXHBIX ONIMA B MEHIO U OTBETaM Ha BONPOCHI,
BBICBEUMBAEMbIE HA JHCIUIEE, C MOMOIb0 IBYX KiaBuil «Jla» (BBom) um «Her»
(Copoc). @yHKIMENH OCTaNbHBIX YETHIPEX KJIABUIL SIBJIAECTCA MEPEMEIIEHUE Kypcopa
Ha JUCIUIeE aHaNU3aTopa WM YCTaHOBKA BBOJUMBIX LU(}p MOAOOHO KJIaBHUIIAM
«OOJBIIIe» «MEHbIIE». ANTOPUTMBI YHPABICHUS MOCTPOSHBI TaKUM 00pa3oM, YTO
aHaIM3aTop «BEAET» ONEPaToOpa, UCKII0Yast BOSMOXKHBIE OMIMOKH B €ro padoTe.

Untepdeiic [lomp3oBaTenss W OporpaMMHOE  OOECTIICUCHHE  PEATH3yIOT

BBITMOJIHEHHE CENYIOMMNX QYHKIUN U PEKUMOB padOTHl aHAIN3ATOPA:

- YCWIEHHE CUTHAJIOB aMIIEPOMETPHUYECKOIO0 CEHCOpa M BCTPOEHHOrO JaTyMKa
TEMIEPaTyphbl, X Mpeodpa3zoBaHue U OTOOpaKEHHE Ha JAUCILIEE;

- CaMOJIMarHOCTHKY pabOTOCIIOCOOHOCTH aHaIM3aTopa M aMIEepPOMETPUUYECKOTO
CEHCOpa;

- BbIOOp UW3MEpsAEMOM BETWMYMHBI: MapIUaJbHOTO JaBJIEHUS  BOJOPOJa,
IIPOLIEHTHOT'O COJIEPKAHUS WIM MAaCCOBOM KOHLIEHTPALUY;

- BbIOOp ymOOHOH sl omepatopa €IUHHUIBI HU3MEPEHHUS C BO3MOKHOCTBHIO
HOCJIEYOIINX [TEPEXO0B B APYTHE €INHHULIBI;

- ABTOMAaTHYECKHE KaJUOpPOBKU aHaIM3aTOpa MO HYJIEBOW TOUKE (BO31yX) U IO
noBepoyHoit razoBoit cmecu (I1I'C) u3 GannoHa WK Moy4aeMou ¢ TOMOIIBIO
ycTaHoBKHU Kanu6poBouHoit (YK-01);

- HACTPOMKYy cTaHJapTHOro TtokoBoro Beixoma (0-5, 0-20, 4-20 MA) Ha
TpeOyeMbIil Auamna3oH U3MEPEHHUS C BO3MOXKHOCTBIO aBTOMATHYECKOTO
U3MEHEHHS MaciuTaba MIKajdbl CaMONHCIA B CIy4yae IMPEBBIIICHUS BEPXHETrO
npejiena U3MEpEeHUs ¢ OJHOBPEMEHHON aBapUHON CUTHAIU3AIUECH;
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- YCTaHOBKY BEpPXHET0 U HIKHErO NPEJENIOB CpadaThlBaHUS CUTHAIMU3ALMU C
aBTOMaTUYECKUM  OINPEACIICHHEM  30Hbl  TUCTEpe3uca W Iepeaadei
YIPABJISIFOLIMX CUTHAJIOB € IIOMOIIBIO «CYXUX KOHTAaKTOB);

- BO3MO’KHOCTH BHECEHUSI KOPPEKIIMH B MOKAa3aHUS aHAIM3aTOpa B 3aBUCUMOCTH
0T 0apOMETPUYECKOTO JaBICHUS U COJIECHOCTH;

- aBTOMAaTHUYECKOE YCTPAHEHHE CUCTEMATHYECKUX MOTPEUIHOCTEH H3MEpEeHUH,
00ycnoBIeHHBIX Y(P(HEKTOM «OXJAXKIACHUS MEMOpPaHBI» U «IOTPEOICHUEM)
Bojiopoaa camum AC;

- mepeaady MH(GOPMALMKM HAa KOHTPOJUIEp WK nepcoHanbHblil komnbiotep (I1K)
¢ moMouIbio HuPpoBbix kaHanoB RS-232 unu RS-485;

- MPOTOKOJUPOBAHME OTCUETOB IIOKA3aHMM aHaIM3aTopa BO BHYTPEHHIOKO
SHEPrOHE3aBUCUMYIO0 TMaMATh C 3aJaBa€MbIM [E€PUOJIOM, BO3MOXHOCTb
nepenayu 3anpoTOKoJMpoBaHHBIX AaHHBIX Ha [IK w BeIBoma Ha gucruieit
aHaJIM3aToOpa B TAOJIMYHOM WM rpaduuecKoM BUJIE;

- 3aluCh OTCYETOB IOKA3aHWM aHajau3aTropa MO KOMaHJE C KJIaBUATypbl B
ANIEKTPOHHBINA OJIOKHOT C BO3MOKHOCTBHIO X mnepenaun Ha [IK u BbIBOga Ha
JIUCIUIEN aHAIIN3aTopPa;

Kaxnpli u3 BapuaHTOB McnosiHeHUs aHaim3aropa ABII-11 opueHTHpoBaH Ha
KOHKPETHBIE 00J1aCTH HApOJHOIO XO35AMCTBA U KOHKPETHBIE 331a4l aHAJIUTHYECKOTO
KOHTpOJIi Bojaopona. B 3aBucumoctH 0T 00JacTM MNPUMEHEHHS W 3aJa4d
UCCJEIOBAHMUS  AHAIM3aTOp  KOMIUIEKTYETCS  CHEUAlIbHO  pa3pabOTaHHBIM
aMIIEpOMETPUYECKUM CEHCOpPOM. braronaps yHuBepcanbHOCTH aHanu3aTtopa ABII-11
KQXK/IbIil CEHCOP COBMECTHM C U3MEPUTEIBHBIM YCTPOICTBOM aHAIU3ATOPA.

4.2. Onucanue CBOWCTB M KOHCTPYKIUN AMIIEPOMETPHYECKUX CEHCOPOB.

AMIepoOMeTpUUYECKUE CEHCOphI, HcHoyb3yeMble B aHanuzarope ABII-11, mo
CBOMM (YHKIHMOHAJIBHBIM BO3MOXKHOCTSIM JEJISITCS Ha JiBa THIIA: CEHCOPBI
napiuanbHoro jgasinenus Boaopona (ACpH,) u  CEHCOphI  KOHIICHTPAIMH
pactBopeHHoro Bojopoaa (ACcH,).

AMIIEpOMETPUYECKHE CEHCOPBl MapuuaibHOro aaBieHus Bogopoaa (ACpH,)
MOTYT TIPUMEHSTHCS IS aHajdn3a Kak ra3000pa3HbIX, TaK W KUIAKAX Cpeld. Takue
CEHCOphI OO0JAJal0T BBICOKOW CEIIEKTUBHOCTBIO K BOJIOPOAY U HE MOABEPHKEHBI
BIUSHUIO JPYTUX DJICKTPOXUMUYECKA AKTHBHBIX Ta30B, WOHOB, OMOJIOTHYECKHUX
MOJEKYJI U OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX CHUCTEM, MPUCYTCTBYIOIIUX B
ananusupyemoi cpene. IIporotuniom ACpH, sBnsiercsa snektpon Knapka. «HIID
«Anmppa BACCEHC» Beimyckaer mecth Moaubukanuii ACpH,, KOHCTpyKmuw
KOTOPBIX pa3pabOTaHbl C Y4Ye€TOM OCOOCHHOCTeM H crhenuduKku MNpoBeICHUS
U3MEPEHUN B PA3IUYHBIX OOJIACTSIX HAPOAHOTO XO3SMCTBA TMpPU  PEIICHUU
Pa3HOOOpa3HBIX 3aJad AHAIUTHYECKOTO KOHTPOJS BomOpoaa. KOHCTpYKTHBHBIE
napaMeTpbl M MaTepualibl 3JIEMEHTOB Ka)XJOr0 BapUaHTa HCIIOJIHEHUS CEHcopa
ONTHMH3UPOBAHBI, YTO obOecmeumsio aHamuzatopam Bogopona ABII-11 mygmme
METpPOJIOTUYECKHE U JKCIUTyaTallMOHHBIE XapaKTEPUCTUKH IO CPABHEHUIO C
M3BECTHBIMHU 3apyO€KHBIMU U 0TeuecTBeHHbIMU aHanoramu. ACpH, o6nagator oueHb
HU3KUM TOTpeOJIeHHEM BOJOpOJa M3 aHaIu3upyeMou cpenbl. braromaps stomy
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CBOMCTBY 00€CIeunBaeTCs «HEPa3pyIIAOIIUA KOHTPOJIbY aHATU3UPYEMOM KUIKOCTH
U JIOCTUTAeTCsl BBICOKAs HAJIEKHOCTh U JOCTOBEPHOCTH PE3YJIbTATOB H3MEPEHH.
Cencopsl aToro Ttuma kanuOpytorcs mno III'C wu aTrmochepHOMY BO3IYXY,
JIOJITOBEYHBI, IPOCTHI U HEJOPOTH B HKCIUTyaTalMu. Takue CEeHCOpbl B KOMIUIEKTE
ABII-11 moryt ucnosb3oBaThCsi I aHalKM3a BOAOPOJAA B rasax, B IPECHBIX U
cojieHbIX Bojaax. [lpum wu3MepeHuMsiXx B coJieHbIX Bojaax B aHanuzatope ABII-11
IpeIyCMOTPEHa BO3MOXHOCTh BHECEHHUS! KOPPEKIMH Ha cojieHOCTh. [lompaBka Ha
COJIEHOCTh JIOJI’KHA BHOCHUTBHCS MO Pe3yJIbTaTaM KOHAYKTOMETPUUYECKUX U3MEPEHU B
nepecyete Ha NaCl. Amnepomerpudeckue ceHcopbl ACpH, B xommekre ABII-11
MOTYT TaK)K€ MCIOJIb30BAThCS JIsi U3MEPEHUN MacCOBOM KOHIEHTPAIIMK BOJOPOAA B
HEBOAHBIX O KHJIKOCTSIX OpPraHWYeCKOro W HEOPraHWYECKOro IMPOMCXOXKICHHUS.
Cnenyer 3aMeTUTh, YTO TaKhue W3MEpPEHUs OyayT WPOBOJUTHCS C MEHBIIICH
TOYHOCTBHIO TI0 CPAaBHEHHUIO C M3MEPEHMSIMU KOHIIEHTpPAIIMM BOJOPOJia B BOJHBIX
pacTBopax. OTo oObsicHsieTcs TeM, yTo curHanl ACpH, mpsmo mpomnopuuoHaieH
napiuyajbHOMy  JaBJICHUIO  BOJOPOJA, a  TEMIlepaTypHble  3aBHUCHUMOCTHU
KO?((PUIIMEHTOB pPacTBOPUMOCTH BOJIOPOJAa B ITHUX JKUIKOCTAX HE SBISIOTCA
JIOCTOBEPHO YCTaHOBJIEHHBIMU. boree anekBaTHBIMM JAHHOM 3a7ade UCCIEeI0BaHUS
SBJISIFOTCS aMIIEPOMETPUUYECKHE CEHCOPbl KOHILEHTpAIMd PacTBOPEHHOI'O BOJOPOJA
ACcH,.

AMIIEpOMETPUYECKHE CEHCOPBI  KOHIIEHTPAIIMU  PAcTBOPEHHOIO  BOJIOPOJA
(ACcH,) MoOryT mnpuUMEHAThCA Ul aHalu3a XUAKUX CpeJ C HEU3BECTHBIMU
koadUIeHTaMu pacTBOPUMOCTU BoAopoaa. CeHcophl ATOro Tuma, o0jaaas TeMu
xe pocromHctBaMu uyto U ACpH,, oTinyaroTcss cBOMMHU (YHKIIMOHAJIBHBIMU
CBOMCTBaMHU, a UMEHHO, u3MeputTenabHbli curHan ACcH, npsiMo mpomnopimoHasien
MacCOBOM KOHIIEHTpPAIlMM PAaCTBOPEHHOTO BOJIOPOJA B AHATU3UPYEMOM KHUIAKOCTH.
JlJist 5TOrO THIAa CEHCOPOB HE TpeOyeTcs BHECEHHE KOPPEKIMH Ha TeMIEPaTypHYIO
3aBUCUMOCTH KO3(UIIMEHTa paCTBOPUMOCTH BOJIOPOJAa B UCCIEAYEMOM KUIKOCTH.
Kanu6GpoBka TakuxX CEHCOPOB MOXKET MPOBOIUTHCSA IO JTUCTUIUIMPOBAHHON BOJE,
HACBIILIEHHON BOJOpOJOCOepKalield ra3oBoil cMmecoto. [lpuopurer cozmanus AC,
paboTalIUX B pEXUME HU3MEPEHHs] MacCOBOM KOHIIEHTPAallMM  BOJOPOJA
npuHamexut pupme «Anbspha BACCEHC».

Koncrpykius ACpH,-01 sBnsiercs 0a30BOMl MOJENbIO aMIEPOMETPUYECKUX
CEHCOPOB MaplMaIbHOTO AaBieHus Bojgopoaa. Buemnuii Bug ACpH,-01 nmokaszan 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 IEKTPOIUTUIECKYIO SIUCHKY, 00pa30BaHHYIO
AJEKTPOJHOM CHCTeMOM - aHoaoM 13 um  XxjgopcepeOpsHbIM  KaTojaoM 6,
NOTPYKEHHBIMA B PacTBOpP JJEKTposiuTa 5. DJIEKTpOXUMHUYECKas s4yerKa
pacnoiiokeHa B Kopnyce 2 U OTAEJIEHA OT aHAIU3UPYEMOM Cpeabl Ta30MPOHUIAEMOMN
MeMOpaHoi 12. DnekTpoaHas cucTeMa 3aKpeIyieHa B CTEKJISIHHOW LMJIMHAPUYECKOMN
ruib3e 9 tak, 4to aHoA 13 pacnosnokeH BAOJb €€ OCH U KOHTAaKTHUPYET C pacTBOPOM
AIEKTPOJIUTA 5 CO CTOPOHBI TOPLIOBOM YACTH THIB3bI 9, a XjlopcepeOpsHbIid aHoA 6
pacmoiokeH Ha OOKOBOW MOBEPXHOCTH THIIB3BI 9. ['azomponuiiaemas memoOpana 12
3aKperyieHa Ha TOPUOBOM YacTu Kopmyca 2. ['epmeTusanusi 31€KTPOIUTHUECKON
SAYEUKU OCYIIECTBISIETCS C MOMONIBIO YIUIOTHUTENIBHOrO Kojiblia 3 u raiiku 1. Ha
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OOKOBOI MOBEPXHOCTU KOpIyca 2 UMEETCsl ApEeHaKHOe oTBepcTue 14 mig yaaieHus
u30bITKAa pacTBOpa AJIEKTpoiuTa 5. AHanu3aTopbl Ha 0a3e aMIepOMETPUUYECKOIO
cencopa ACpH,-01 cHaGxeHBl CHCTEMOM TEPMOKOMIIEHCAIIMHM, BBOAMMON Ha
CBOMCTBa Ta3ONpOHMUIIAEMOM MEMOpaHbl W/MIW TEMIIEPATypHYIO 3aBHCHUMOCTD
PacTBOPUMOCTH BOAOpOJa B Bojze. JlaTunk TemnepaTypsl 7 BIasH B TOPLIOBYIO YacTh
CTEKJIIHHOM Truib3bl 9. PacnosnokeHue nardyuka Temieparypsl 7 v aHonma 13 B
HEMOCPEJCTBEHHON OJIM30CTH OT aHATU3UPYEMOM JKUJIKOCTH OOECIeYUBaAIOT
BBICOKYIO TOYHOCTb M JKCIIPECCHOCTh HM3MEpPEHU. Takoe pacroioKEeHUE NaTuhKa
TEeMIlepaTypbl 7 TMO3BOJIAET HCKIIOYUTH OIIMOKH MPU KaIMOpPOBKE CEHCOpa IO
aTMOC(EpHOMY  BO3JlyXy, BO3HUKAIOUIUE M3-32  «OXJAXKACHHUSI»  MeMOpaHbI
BCJICJICTBHE HMCHApPEHUsI BJAru C €€ MOBEPXHOCTU. CXOACTBO MOCTOSIHHBIX BPEMEHHU
OTBETa aMIIEPOMETPUUYECKOr0 CEHCOpa Ha M3MEHEHHMS KOHLEHTPALMU BOAOpOAA U
TEMIIEPATYPbl aHATU3UPYEMOM JKUJIKOCTH TIO3BOJSIET CHU3UTh JIUHAMUYECKYIO
NOTPEIIHOCTh U3MEPEHUN U O0ECNEeYUTh BBICOKYIO TOUYHOCTh TEPMOKOMIICHCAIIMH.
ACpH,-01 moxer ycTaHaB/IMBaTbCA B IMPOTOYHYIO H3MEPUTEIBHYIO Kamepy U B
CTaHJapTHBIC CKJISTHKU BITK-150-29/32-14/23 (ITpouzBouTEH -
"Crexnonabceppuc”, r. Kmua, M.O., mmdp npu 3akaze 560). braromaps maiaomy
NOTPEOJICHUIO BOJOPO/Ia AMIIEPOMETPUUECKUM CEHCOPOM, OH MOKET HCIIOJIb30BATHCSA
VIS «In Vitroy u3MepeHuil B mMukpompobax (50 mki). B stom cinyuae ACpH,-01
YCTaHABJIMBAETCS B UBMEPUTEIIBbHYIO KaMepy st «MuKkpoananuza»y (MKMA).

Koncrpyknus ACpH,-02 ornuuaercss ot 6asoBoit moaenu ACpH,-01 Oonee
BBICOKOW 4yBCTBUTEJIBHOCTBHIO, TIOATOMY JJIMHA KaOEJsi 3TOr0 CEHCOpa MOXKET OBITh
o xenanuro 3akazuuka ysenuueHa 10 10 M. CeHcopbl 3TOM MoaudUKAIUU MOTYT
YCTaHABIIMBATbCA B MPOTOUYHYIO U3MEPUTEIBHYIO KaMepy U B COCTaBE aHAIU3aTopa
ABII-11T" npenHa3zHadeHsl AJ1s1 aHATUTUYECKOTO KOHTPOJISI BOJOPO/Ia B IOTOKE T'a30B,
MPOTEKAIOIINX Yepe3 U3MEPUTEILHYIO KaMepy.

Koncrpykumsa ACpH,-03 ornuuaercs ot mogenu ACpH,-01 noseieHHON
YYBCTBHUTEIBHOCTBIO U MPEAETbHO HU3KOM BEIMYNHONW OCTATOYHOI'O TOKA.

Momudukanus cencopa ACpH,-06 otnnuaercs ot 6azosoit moaenu ACpH,-01
TEM, 4YTO €ro KOHCTPYKUHS BBIIOJHEHA M3 MAaTEpPUAIOB BBIICPKUBAIOIINX
temrepatypy 143 °C u u3bbirounoe nasienue 3 atM. biaarogaps 5ToMy KOHCTPYKIHS
ACpH,-06, noka3zanHasg Ha puc. 3.8, BBIICPKUBAECT HEOTPAHUYEHHOE KOJIUYECTBO
LUKJIOB CTEPUIN3ALMU OCTPBHIM MAPOM. DJIEKTPOAHAS CUCTEMA CEHCOPA, COCTOSAIIAS
u3 karoga 6, aHoma 13 W pacTBOpa 3JIEKTPOJUTA, pa3MeElleHa B KOJMA4Ke 2 U3
IJIaCTMACChI, YCTOMYMBON K BBICOKMM TeMIIepaTypaM U JaBjieHusM. Ha TopiioBoii
MOBEPXHOCTH KOJIMTauyka 2 3akperieHa cucTteMa MemOpaH 12, BbIAep>KUBAIOIIas
nepenajbl JAaBiCHUs, BO3HUKAIOIIME B MPOIECCe CTEPUIIM3AIMU CEHCOpa OCTPBHIM
napoMm. C 9ToH 11e/1b10 Ha OOKOBOM MOBEPXHOCTH MEMOPAHHOTO KOJMadka 2 Takxke
PacCIIOJNIOKEH KOMIIEHCATOp JaBlieHHs. bnaromaps pe3nHOBBIM KoibuaMm 3, 4, u 8
obecrnieurBaeTCs TepMETH3ALIMS JIEKTPOJHOM CUCTEMBI CEHCOpa MPU HAaBUHYMBAHUU
HIDKHETo Kopmyca 1 Ha koprmyc ceHcopa 15. Ha kopmyce 15 ceHcopa 3akpernsieH
pazbeM sl MOAKIIoueHus] kabens 10, COeNUHSIONIEr0 CEHCOp C U3MEPUTEIbHBIM
ycrporictBoM ABII-11. Cencoper ACpH,-06 BeIlycKaroTCsi B HECKOJIBKUX BapUaHTax
UCIIOJIHEHHUS, OTJIMYAIOIIUXCS Ta0apUTHBIMH U MPUCOCIUHUTEIBLHBIMU pa3MEpPaMH.
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Yuugunuposannsie pazmMepsl ACpH,-06 103BOJISIOT UCHOIB30BaTh 3TU CEHCOPHI IS
AHAJIMTUYECKOIO0 KOHTPOJISI BOJIOPO/A B OMOJIOTUYECKUX KUAKOCTAX B (hepMeHTepax
U OuopeakTopax OTEYECTBEHHOIO U 3apy0OekHoro mpousBoicTBa. OOO03HAuUeHUs U
yHU(ULIHUPOBAHHBIE pa3Mepbl BapHaHTOB ucnoyiHeHus ceHcopoB ACpH,-06 npu
3aKa3e ¥ B IOKyMEHTAallUU APYTroro U3zeius NpuBeIeHbl B Ta0uuLe Ha puc. 3.8.

4.3. Onucanne KOHCTPYKIIUHU

H3MEPHUTETbHBIX KaMmep.
Jlns
KOHKPETHBIX
AHAJTUTHYECKOTO
BOJIOpOJIA
BACCEHC»
HECKOJIBKO
U3MEPUTEIIBHBIX Kamep.

MN3mMmepurenbpHads Kamepa  JUId

bupmoit  «Annpa

3

peureHus  psjaa e
3a7a4
KOHTPOJIS

BBIITY CKAIOTCS
MOAU(UKAITHHA

o Ok

MHUKpPpOaHAIN3a

IIOKa3aHa
AwmniepoMerpruueckuil cencop 1
YCTaHABIMBAeTCA B Kopmyc 2
VU3MEPUTEIBHON
buKCHpyeTCs B HEH C TTOMOIIIBIO
raiiku 3. UyBCcTBUTENIbHAS YaCTh

1. AMNepoOMET PUUECKUA CeHCOop.

2. Kopnyc U3MepUTEnbHOW KaMepbl.
3. [akka.

4. YNNOTHWUTENbHbLIA KONMNau4oK.

5. BxogHoW wryuep.

6. BbIXOAHOW WTYyLeEp.

(MKMA)
puc. 4.4.

KaMepbel U

Puc.4.4. MameputenbHada Kamepa An4d MukpoaHanusa.

CEHCOpa TepMETU3UPYETCS C MOMOIIBI0 YIIOTHUTEILHOIO PE3UHOBOIO Kojmayka 4

| =

IpU 3aKpydMBaHuM Taiiku 3. [l BBOJA aHAIM3UPYEMOM IPOOBI
MpEeAyCMOTPEH BXOOHOM mITyuep S5, a ans Bbixona mrynep 6. C
nomoibio UKMA MOXHO MPOBOIUTH U3MEPEHUS B MUKPOOOBEMAX
xuakocrent (50 mki1) v razoB. C NOMOIIBIO JAHHON KaMephl MOXKHO
TaK>Ke MIPOBOIUTH U3MEPEHUS B MUKPOIIPOOAaX KPOBH.

W3mepuTenbHble KaMmepbl JUIsl aHajiu3a B TOTOKE Tra3oB
(MKIIT") u B nmotoke xuakocren (MKIDK) nmokazanbl Ha puc. 3.2,
puc. 3.9 u puc. 3.10. KoHCTpyKIIMM 3THUX MU3MEPUTENBHBIX Kamep
omnmmyatorcsi o UKMA pacrnonokeHrueM BXOJHOTO M BBIXOJHOIO
MITYIIEPOB, a Takke criocobom repmernzaruu AC.

Koncrpykmmsa HKIDK ormuuaercs ot UKIID nHanmuumem
oOpaTHOro KJjamaHa, paclojOKEHHOTO B  HIDKHEH  4acTu
M3MEpUTEIHLHOM KaMephl (cM. puc. 4.5).

Puc. 4.5. O6parssiii kinanan B8 UKIDK
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OOpatHbIii KJamaH yCTAaHABIMBAETCS HA HIDKHUM IOTylep, KOTOPHIM
3aKpY4YUBaETCS B U3MEPUTENIbHYIO Kamepy (cM. puc. 4.6).

I
J
ll_-:_:r

oy

N

£l

B nmaHHBIX KOHCTpPYKUHMAX anekTpoaHas cucteMa AC repMmeTusnpyercs ¢
noMonipl0 Kojibla 4 (cM. puc. 4.2), yCTaHOBJIEHHOTO Ha OOKOBOIl IMOBEPXHOCTHU
MeMOpanHoro konnauka 2. Ilpm 3akpyumBanuum raiiku (cMm. puc. 3.10) pe3uHoBoe
KoJib1l0 4 (cM. puc. 4.2) nepekphiBaeT ApeHaxxkHoe otBepctue 14 B kopnyce AC. [ns
KPEIUICHHUsSI W3MEPUTENBHBIX KaMep Ha ULIUTE WU «I0 MECTY» IPeIyCMOTPEH
CIICIMAJIBHBIA JIepKATEIb, BXOMSIIMN B KOMIUIEKT NOCTaBKHU. lIpucoennHuTenbHbIE
HITyLIEpa pacCUMTaHbl Ha nojaBoasAuIe TpyOoku u3 I1IBX ¢ BHyTpeHHUM quameTpom 6
MM. Ha nnHMM BXOo#a MOXET ycTaHaBinuBaTbes (QuibTp, 3anmmarommii AC or
TBEP/IBIX YACTHUL] IPUCYTCTBYIOIINX B aHAJIIM3UPYEMOU KUJIKOCTH WIIM Iase.

W3mepuTenpHas kaMepa Julsl aHajau3a JblxaTeabHbIX ra3oBbix cmeced (MK
ommmyaercss or MKMA T1eMm, 4To €€ BXOJHOW M BBIXOJHOW IITYLUEp HMEIOT
yHuuimpoanubie pasmepsl F22. bmarogapst atomy UKD ¢ ACpH,-02 moxer
YCTaHABIIMBATbCA B JIbIXATEJIbHBIM KOHTYpP allapaToB MCKYCCTBEHHON BEHTHIISIIUU
JIETKHUX, HAPKO3HO-IBIXaTEJIbHON amnmapaTypbl, TUIIOKCUKATOPOB U B JIp. alIapaTrhl
MEIULIUHCKOIO HA3HAYEHHUS.

Puc. 4.6. YcranoBka oOpaTHOTO KjianaHa Ha MITYIIEP

H3mepuTenpHas kaMepa Juisl HOAKIIOUYEHUs CeHCopa K uMIyabcHOU nHuu (Y AP-04)

N3meputenbHas Kamepa COCTOUT W3 JIByX OCHOBHBIX 3JIEMEHTOB: IPOTOYHOM
sueiiku 1 (puc. 4.7), B KOTOpOW YyCTaHaBIWBAaeTCS CEHCOp 2 W Talku 3,
oOecrieunBarolei ero gukcanuio. ['epmeTusaims ceHcopa B U3MEPUTEILHON Kamepe
OCYUIECTBIISIETCS IO cXeMe «cdepa Mo KOHYCy», MPU ATOM raika 3 JoJKHA OBITH
YMEPEHO 3aTSHYTA.

[IItyuepa ais BxoJa U BBIXOJbI MPOOBI pacCUUTaHbl Ha MOJBOJSAIINE TPYOKH
Y3 HEPXKaBEIOUIECH CTAd C BHYTPEHHUM AUAMETPOM 6 MM M TOJIIUHOW CTeHKH 1,5
MM.




25

=
2z

ST

e
BAGCCEHC

e

XX

Puc. 4.7. 3mepurenbHas kamepa.
- nporouHas suerika; 2 —
aMIEPOMETPUUECKUN CEHCOP; 3 — raiika; 4-
BXOJITHOU WITYLIEP; 5 — BBIXOJIHOW LITYLIEP

[imi
i
OO0 OO

4.4. TlpuHuun paGoThl aHATIU3ATOPA.
PabGoTta aHanu3aTtopa oOCHOBaHa Ha MOJSPU3ALMHU AHOJA OTHOCUTEIBHO
BCIIOMOTATEJIBHOIO JJIEKTPOAA W MU3MEPEHUM TOKa JIEMOJSPU3ALUHY,
BO3HUKAIOLIETO0 B pe3yinbTare aud@y3unm BOAOpOAa U3 HCCIEAyEeMOU
KUIKOCTH U TOCIIEAYIOIIEN JJIEKTPOXUMHUYECKOM PEAKIMU €r0 OKUCIIEHUS,
IIPOTEKAIOUIEN IO CXEME

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

Curnanel AC ¥ JardyMka TeMIepaTypbl YCUJIIMBAIOTCA B MPEIBAPUTEIBHOM
ycunurene, Hopmupytorcs: U noaatorcs Ha ALIL Tlocne BHECeHUST aBTOMAaTHYECKUX
KOPpEKIMi Ha TEMIIepaTypHYI0 3aBUCUMOCTb KO3(@UIMEHTa MNPOHUIIAEMOCTH
BOJOPO/Ia B Ta30NpOHUIIAEMOM MeMOpaHe W/WiIM  TeMIIepaTypHYI 3aBHCHUMOCTb
Koa(dduirieHTa pacTBOPUMOCTH BOJIOPOJAa B BOJE, MOITYUYEHHBIM B M3MEPUTEIHLHOM
YCTPOMCTBE CHUTHajd OTOOpakaeTcs Ha JUCIUIEe aHalu3aTopa B BBIOpAHHOM
omepatopoM eauHuile usmepeHus. OgHoBpemeHHo curHan AC mpeoOpasyercs B
TokoBbId curHan 0 — 5 wim 0/4 —20 MA. Curnan AC B uudpoBOM BHUAE MOMKET
nepenaBaTbesi Ha KoMnbloTep yepe3 RS-232 unm RS-485. Pesynbrarsl n3MmepeHuit
MOTYT TaKX€ 3alMChIBAThCS B YHEPrOHE3aBUCUMYIO MaMsTh B (pOpMaTe BHIOPAHHOIO
IPOTOKOJA (HEMPEPbIBHASI TUCKPETHAS 3aMCh) U B 3JIEKTPOHHBINA OJIOKHOT.

5. OBIIUE CBEJIEHUSL.

5.1. O0wmme cBeaeHust 00 U3MepsieMbIX BEJIMYMHAX U eJMHULAX U3MEpPEeHU.
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IIpy  aHaNUTUYECKOM  KOHTPOJE  BOAOPOJAa B  rasax  CUMTAeTCs
OOLIENPU3HAHHBIM XapaKTepU30BaTh €ro mnapuuanbHbIM aaBieHueM (pH,) w/mnm
koHIeHTpanueil (cH,). g n3mepenuil mapuuanbHOro AaBJIEHUS BOAOPOJA OOBIYHO
UCIOJIB3YIOT CIEAYIOIIHUE €AVHMIBI U3MepeHus: MM.pT.cT, klla. Ilox mapruansHbIM
JABJIEHHEM BOJOpOJa B ra3oBOM CMeCH IMOHUMAKT Ty 4acTb OOIIEro JaBJCHUS,
KOTOpasi MPUXOJMUTCS Ha MOJIEKYJIbl Bojopoja. [lapunanbHoe naBieHue BOJOPOJA B
rase 3aBUCHUT oT OapomeTpuyeckoro AaBieHus (B) u Bnaxuoctu Y. st UCKITIOUSHUS
OIIMOOK KaJIMOPOBKM BO3HUKAIOIIMX H3-32 HEONPENEICHHOCTH B 3HAYECHUHU
BJIAKHOCTH Ta30BOM cmecu, B aHaimuszatope ABII-11 mnpexycMorpen pexum
aBTomMaTuieckoil kanuOpoBku no [1I'C HackllleHHON apamMu BOJbI WM NOJIy4aeMOn
c mnomouplo ycrpoiictBa ana  kanuOpoBku YK-01. Ilpm mnpoBeneHun aBTo
KAJIMOPOBKM aHAJIM3aTOp 3allpalllMBaeT 3HA4Y€HHE aTMOC(HEpPHOro JaBICHUS W
YUHUTHIBAET JABJICHUE HACBHIIIEHHBIX BOJASHBIX TAPOB MPU TEMIIEpAType KaTUOPOBKHU.

JUid W3MepeHHil KOHIIEHTpalWHh BOJOpPOAA B ra3zax OOBIYHO HCHOJIb3YIOT
BEJINYMHY «IIPOLIEHTHOE COAEPKaHUE BOJIOPOIa», 4 B KAUECTBE €ANHUIIBI U3MEPEHUS
- 00bemMHBIE TIPOTICHTHI (00. %).

[Ipy aHaMUTUYECKOM KOHTPOJE BOJAOPOAA B KUAKOCTAX  CUUTAETCS
oOIenpu3HaHHbBIM XapaKTepU30BaTh €r0 MNapuualbHBIM AaBieHueMm (pH,) w/wimm
koHueHTpaueil (cH,). IlapumansHoe paBieHHe BOAOPOJA B JKUAKOCTH PAaBHO
napluyalbHOMY JAaBJIEHUIO BOJOPOJAa B Ta30BOMl (a3e € KOTOPOW IKHUIKOCTb
HAaXOAUTCA B COCTOSHHM JUHAMHYECKOTO paBHOBecus. Jlig  um3mMepeHun
MapUUAIBHOTO J1aBJIeHUs BojopoJa B aHanmmszatope ABII-11 mpemycMoTrpeHsl nBe
eAMHUIIBI U3MepeHus: MM.pT.cT. 1 Klla. ITpu mpoBeneHnn n3MepeHnii NapLHalIbHOTO
JABJICHUsI BOJOPOJA B JKUAKOCTH aHAJIU3aTOp AaBTOMATUYECKH KOMIICHCHPYET
CUCTEMATHUYECKYI0 OIIMOKY M3MEPEHHUsI, U3BECTHYIO B JINTEpAType Kak KO3 (HUIIHEHT
«KuakocTb-rasy.

Jlnst u3MepeHuii KOHUEHTPAUu BOAOPOA B JKUJIKOCTAX OOBIYHO HCIONB3YIOT
BEJIMYMHY MAacCOBOW KOHIIEHTPALlUHU BOJIOPOJA, BEIPAKEHHOM B MI/JI, MKI/Jl MJIM ppm.
VYuuteiBag uro curHan ACpH, npsmo nponopuuonanen pH, wu 3aBucur oOT
TEMIIEpaTypbl  aHammsupyemoirl  xkuuakoctu  ABII-11  BHocuT  nBOVHYIO
TEMIIEpaTypHYIO KOMIIEHCAlMI0 Ha JAU(PQPy3UOHHBIE CBOMCTBAa TIa30MpPOHUIIAEMOI
MeMOpaHbl M TEeMIEpPaTypHYIO 3aBUCHUMOCTh KO3 (dUIIMEHTa pPaCTBOPUMOCTHU
BoJOposa B Boxe. [Ipn 3TOM aHAIM3aTOp TAKKE KOMIIEHCUPYET CUCTEMATHYECKYIO
omnOKky wusMmepeHuid <«Kuakocte-raz». B Tex ciywasx, korma wusmepenus cH,
IPOBOJMATCA B COJICHBIX BOJAX, aHAJIU3aTOp AaBTOMATHYECKH KOPPEKTUPYET
pe3yJIbTaThl U3MEPEHUN B COOTBETCTBUM C COJICHOCTBIO, 3aJJaHHOW B IIEpECUETE Ha
NaCl.

Jlnst peanuzanvu W3MEPEHWH KOHLEHTPAlMM BOJXOPOJAa B OJTHX EIMHULIAX
MIPOBOJIAT aBTO KanuMOpoBKY aHanu3artopa no I1I'C HachlieHHONW mapaMy BOJbI WM
[0 Tra30BOM CMECH MOJIY4YaeMOM C MOMOIIbI ycTpoiicTBa i kanuOpoBku YK-01.
brnaronapss peain30BaHHBIM B aHAJIM3aTOpE AJrOpUTMaM BbIOOpa U IepecyeTa
€OUHULl W3MEpeHul, Bbl MOXeTe OCyIIEeCTBIATh MEPEXOA W3 OJHOW €IMHUIIBI
U3MEPEHHU B JIpyryro 0e3 HeoOXOJMMOCTU NEepeKaTuOpOBKH. AHAIM3aTop
CaMOCTOAATEJILHO ~ ONPENEIUT HEOOXOJMMOCTh  BHECEHUS TE€X WIM  HHBIX



27
TEPMOKOMIICHCAI[MH, BBIMOJIHUT BCE HEOOXOAUMbBIE TIEPECUEThI, CBS3aHHbBIE C
U3MEHEHUEM H3MEpSAEMOW BEJIMYMHBL, E€IUHULBl M3MEPEHUS M MapaMeTPOB
KanuOpoBku. [lpu 3TOM AManazoHbl HACTPOMKH TOKOBOTO BBIXOJA U TPEJIEIIOB
pETYJIUPOBAHUSl CUTHAIM3AIMU ABTOMATUYECKU U3MEHSTCSI B COOTBETCTBUM C
BBIOpaHHOUM Bamu e IMHUIIBI U3MEPEHUS.
5.2. O0uue cBeeHUs MO0 KAJINOPOBKE aHAJIN3AaTOPA.

Curnan ACpH, sBnsercs nuHelWHOW (QYHKIHMEH NapIUaIbHOTO JABIICHHS
Bogopoaa. [losTomy 11t KamMOPOBKM aHAIM3aTOpa HYKHO UMETh BCETO JIBE TOUYKH:
ATAJIOHHYIO HYJIEBYIO TOUKY (Hampumep arMoc(hepHbI BO3IyX, YHCTHIA a30T, aproH
WIN Jp.) U Cpelly C W3BECTHBIM MAapLHAIbHBIM JABICHUEM BOJOPOJA, HAIPHUMED
noBepounyro razoByto cmech ([II'C) w3 arrectoBanHOoro OayyioHa  WIH
npurotaBiuBaeMyio B YK-01. Jlpyroe BaxkHOe OOCTOSITENILCTBO CYIIECTBEHHO
yIpoIiaromiee nporeaypy KaauOpoBKH U MOBEPKH aHATTM3aTOPOB 3aKIIF0OYAETCS B TOM,
YTO pa3HMIlA MOKA3aHUH MPU U3MEPEHUSAX B ra3e U KUAKOCTU HaXOJAIIEKHCS ¢ HUM B
PABHOBECUU COCTABJISIET MTOCTOSTHHYIO U MAJIYIO BEJIMYUHY, KOTOpask aJlrOpUTMHUYECKU
KOPPEKTUPYETCH. [ToaTomy KaTuOpOBKY u MOBEPKY aHaJIU3aToOpOB,
npeAHa3HauYeHHbIX i u3mepeHuid pH, u cH; B )KHUIKOCTSIX MOXHO MPOBOJUTH IO
[II'C. TloHsATHO, YTO OT TOYHOCTU KAJIMOPOBKM aHAIM3aTOpa 3aBUCUT TOYHOCTH
u3MepeHuid. Tak, Hampumep, MpU H3MEPEHUSX B 00JacTH HM3KMX 3HaueHud pH,
TOYHOCThH aHaju3a B OOJBIICH CTENEHH 3aBUCUT OT TOYHOCTH KAJIMOPOBKU HYJIEBOM
TOYKH, ¥ HAO0OOPOT, TOYHOCTh M3MEpeHud B obmactu Oonbimux pH, B OombIieit
CTEIIEHU 3aBHCHUT OT TOYHOCTH KanuOpoBku ananuzaropa mo [1I'C.

B ananuzarope peaan3oBaHbl CIEIYIONINE BUIbI KAITHOPOBOK:

e KaJIMOpOBKA MO HYJIEBOM TOUKE;

e apromaTuyeckas kanuoOposka mo [1I'C;

e crenuaibHas KaauOpoBKa.
KannbpoBka HyJ1€eBOM TOUKH.
[Ipu u3MepeHusix B 00J1aCTH MaJibIX KOHIEHTPALM BOJOPOJa, OIIMOKHU, CBSI3aHHBIE C
HETOYHOCTBIO KaJIMOPOBKM HYJIEBOM TOYKH, MOTYT MPUBECTH K 3HAYUTEIHHBIM
ommnOKkaM m3MepeHuid. JJis mpoBeICHHs] TaKUX W3MEPECHHA HaMU pa3paboTaHBI JBE
momudukamuu cencopoB: ACpH,-03 u ACpH,-04. I'maBHBIMH OTIMYUTETHHBIMH
O0COOCHHOCTSIMU 3TUX CEHCOPOB SBJISIOTCS MPEACIbHO HU3KOE 3HAUEHUE OCTATOYHOTO
TOKa CEHCOpa, €ro CTaOMILHOCTh BO BPEMEHH W oOecrieueHne paboThl CEHCOpa B
YCIIOBHSIX  «HEPA3PYLIAIOLWIETO» KOHTPOJS  aHAIM3UPYEeMOM  kuakocth. s
oOecrieueHusi BBICOKOW TOYHOCTH HM3MEPEHWH KOHIICHTpAIMii BOJOpoAa B 0o0JiacTu
HU3KHX KOHIICHTPAIIMH PEKOMEHYEM TIIATEIbHO MPOBOAUTH KATIUOPOBKY HYJIEBOM
Touku. J[711 KanuOpOBKU ITOM TOYKH MOKHO HCIIOJIB30BaTh aTMOC(EPHBIA BO3IYyX
WJIY Ta3bl BBICOKOW YHCTOTHI, HE COAEPKAIIUE BOJIOPO.
ABTOKJIMOPOBKA IO TIOBEPOYHON ra30BON CMECH.

JIns UCKItOYeHUsT OMIMOOK KadMOpPOBKH, BO3HUKAIONIUX W3-32 H3MEHEHMS
BrnaxxHoctu [1I'C, aBTomMatnueckyro KamOpoBKY HeoO0Xxoaumo mpoBoauTth 1o [11'C,
HACBIIICHHOM MTapaMu BO/IbI.

[Tpu mpoBenenun aBromarnueckoi kanmuOpoBku mo [1I'C ananuzarop ABII-11
U3MepseT TeMmreparypy MeMmOpaHbl C TIOMOIbI0 BCTpoeHHOro B AC martuumka
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TEeMIIepaTypbl 1 KOMIIEHCUPYET TEMIEPATYPHYIO 3aBUCUMOCTb €€ MPOHUIIAEMOCTH 10
BOAOpOAY. 3aTeéM  pPACCUMTHIBAETCS  ypaBHEHHE KalIMOpPOBOUHOM  MpPSMOIA,
IIOCTPOEHHOH B KOOpAMHATaX: pacdeTHoe 3HaueHHe (pHy)pacy OT HCTHHHOTO (PH))ycr B
KanmuOpoBOYHOU cpene. bnarogaps »ToMy KaiuOpoBKa U HM3MEPEHUS BEITUYMHBI
naplyaIbHOTO JaBJCHUs (€AUMHUIBI U3MEPEHUs: MM.PT.CT., klla) wiu mpoLeHTHOro
colepKaHusl BOAOpoJia (eAMHMIIBI U3MepeHus: 00. %) MOryT NpOBOAMUTHCS MpU
temneparypax ot 0 mo 50 °C. Ilpu kamuOpoBKE M H3MEPEHHSX BOJIOPOJAa B
KUAKOCTSIX B €IUHUIAX MACCOBOW KOHIIEHTpalMH (MI/J, MKI/J, ppm) aHaau3aTop
KOMITEHCHUPYET TaKX e TeMIIepaTypHYIO 3aBUCUMOCTh KO3 HUIIMEHTa pAaCTBOPUMOCTU
Bojioposa B Boje. [loaToMy KanmuOpoBKa M M3MEpPEHMs] MAacCOBOW KOHIIEHTpAlUU
BOJIOPO/Ia B BOJIE TaKX€ MOTYT MPOBOJAMUTHCS MPH JIOOOW TeMIiepaType B JAMANa30He
ot 0 1o 50 °C. Unremnexryanbabie anroputMbl ABII-11 nossonsror Bam npoBoauTs
KaJMOpOBKY B JIFOOOW BBHIOPAHHOW €IWHUIIE M3MEPEHHMs, a 3aTeM IPHU U3MEPEHUSX
NepexXoAuTh B JOOYIO APYrylo eauHuily usmepenus. [Ipu stom He Tpebyercs erie
pa3  OpOBOJAUTH  KaduOpOBKY.  AHaIM3aTOp  CaMOCTOATENBHO  ONPEAEIUT
HEOOXOJMMOCTh BHECEHHS TEX WM HHBIX TEPMOKOMIICHCAIIMWA, BBIMOJHUT BCE
HEOOXOIMMbIC TEPECUeThl, CBSI3aHHBIE C M3MEHEHHUEM KaK M3MEpsIeMON BEJIUYHWHBI,
TaK W €IUHUILI u3MepeHus. Eciu uzmepeHus OyAyT NHPOBOJUTHCS B BOJAX C
U3BECTHBIM COJIECOJIEPKAaHUEM, aHATN3ATOP TAK)KE BHECET KOPPEKLIUIO Ha COJEHOCTb.

CnemnmanbpHas kanubpoBka. [Ipu cnenuanbHON KanuOpoBKE aHalIM3aToOpa B
KayecTBE CTAHJAPTHOTO o00pa3la ¢ M3BECTHBIM  COJEPKaHUEM  BOAOPOJA
UCIIOJIB3YETCS BOJIOPOJOCOJEpKAIllasi Tra3oBas CMECh, IOJlydaemasl C TOMOIIBIO
ycTaHOBKHU KanOpoBoyHOi YK-01.
5.3. OO0mme cBeieHUs MO0 BBEJICHNIO KOPPEKIMiA B MPoLecce U3MePeHHii.

5.3.1. Koppexkuusi Ha u3MeHeHHue 0ApOMETPUYECKOTr0 JABJICHUS.

N3mepsiemblie BenmuuHbl «lIpoLieHTHOE conep:kaHue Boxopoja B razax» (o0.
%) He 3aBUCAT OT OapomeTpuyeckoro aasieHus. Tak kak curHain ACpH, mpsmo
nponopuuoHaineH pH,, To mpu mnpoBeaeHMH H3MEpeHHil B 00. % HEOOXOAUMO
CIICIUTH 32 U3MEHEHUAMHU OapomeTpudeckoro masicHus (B). Eciu 6apoMmerpuueckoe
JABJICHUE OTJIMYaeTCsl Ha BeaM4YuHy Oosiee vem 10 MM.pT.CT. OT 3Ha4YeHUS
3aMMCAaHHOTO B DJHEPrOHE3aBUCUMYIO TaMSATh MPU TOCIAEAHEH KalTuOpOBKE, TO
HEOOXOJAMMO  OTKOPPEKTHpOBAaTH dTO 3HadeHwe. Jlms 3Toro B pexmme
«YCTAHOBKA» (cm. puc. 8.3-1 u 8.3-2) He0OX0aUMO BBECTH TEKYIllE€ 3HAUCHHE
O6apomeTrpuueckoro napieHus. [Ipu 3Tom He TpeOyeTcss MPOBOIUTH aBTOKATUOPOBKY
CHOBAa. OTH 3aMeyaHus B IIOJHOM Mepe OTHOCATCA K 3aJadyaM HM3MEpPEHU
MPOILIEHTHOTO COJIEPKAHUS BOJAOPOJA TMPH TOBBIIICHHBIX JABJICHHUIX, HAIPUMEDP B
Oapokamepax M B COCyJIax pabOTarONIUX MPH H30BITOUHOM JIaBJICHHH.

5.3.2. Koppekuusi Ha COJIEHOCTb.

N3BecTHO, YTO C YBEIMYEHUEM COJIEHOCTH MaccoBas KOHLEHTpAIUs BOJOPOa
B BOJHBIX pacTBOpax yMeHblaerca BcaeAcTBue 3ddexra Ceuenona. [lostomy mpu
MPOBEJEHUU U3MEPEHUN MACCOBOM KOHILIEHTPAIMHU BOJOPOJAA (€AUHUIIBI U3MEPEHHUS
MT/J, MKI/JI, ppm) B BOJaX C coJiepkaHuemM cosieil 6osee 1 r/m HE0OXOAMMO BBOAUTH
KOPPEKIUI0 Ha COJeHOCThb. ClielyeT MOMHHUTh, YTO PA3IHMUYHBIE COJHU IO-PA3HOMY
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«BBICATTUBAIOT» BOJOPOA. OOBIYHO KOPPEKIUIO HA COJICHOCTh BBOJAT IO MOKAa3aHUSM
KOHJyKTOMeTpa B nepecuere Ha NaCl.

Bonee anekBaTHBIM CPEACTBOM M3MEPEHUS KOHILIEHTPAIMM BOAOpPOAA B
KUJKOCTSIX C HEM3BECTHBIMU Kod(dpuiinenTamu pactBopuMocTH sBisroTcs ACcO,.

5.3.3. Koppeknusi cUCTeMATHYECKOM  TMOTPEIIHOCTH  H3MEPEeHUii:

K03pPpunueHT «Kuakocrb-I'a3».

IIpn anamms3e xuakocren 11 ACpH, XapakTepHbl CHCTEMATHYECKHE
norpemHoctTu u3mepenuid. [Ipupoga mogoOHBIX OMUOOK CBS3aHA C HEUIECATHbHOCTHIO
ACpH,. Ot ommbku mposiisitotrest B paszuuiie nokazanuii ACpH, B razoBoit dasze u
KUJKOCTH, HAXOJSIICHCS C HEMl B COCTOSSHUM JUHAMHYECKOrO paBHOBECHs. IJTa
omurOKa TONyYWwiIa Ha3BaHWE KOdXQDHUIMEHT «KUAKOCTh-Ta3». Jlis Hauboee
coBepleHHbIX KOHCTpYKIUd ACpH, KO3(pPUIMEHT «GKUIKOCTh-Ta3» COCTABIIAET OT 2
10 6 % (t.e. nokazanus ACpH, B xxunkoctu menblie nokazanuiit ACpH, B razosoit
daze Ha 2-6%). ns ACpH,-01, ACpH,-05 u ACpH,-06 xo3ppummenT «KuaKocTb-
ra3» He npesbimaet 2,5 %. g ACpH,-03 u ACpH,-04 BenmumnHa ko3dduimenta
(OKMJKOCTh-Ta3» HE€ IIPEBBINIAET COOTBETCTBEHHO 5 u 3,5 % mnpu pacxoje
aHanu3upyemon kuakoct Oomee dem 0.5 m/gac. B amammzatope ABII-11
peaanu30BaH QJIrOPUTM BHECEHUS KOMIIEHCAIlMM CUCTEMAaTHYEeCKOM MOTPEIIHOCTH
(OKHJIKOCTh-Ta3». MeTonnkKa u3MepeHuss W MpoleAypa BHECEHUS KOPPEKIUU ITOU
omnoOku onucana B [Ipunoxennn 2 [Tacnopra.

5.3.4. BiausiHMe CKOpPOCTH NOTOKAa AaHAJIM3MPYeMOH :KuAkocTH. Curhan
ACpH, 3aBUCUT OT CKOpPOCTH IMOTOKA AHAIM3UPYEMOH KUJIKOCTH B OKPECTHOCTHU
ra3ornpoHUIaeMOl MeMOpaHbl. J[ns MUHMUMU3AIMU BIMSHUS CKOPOCTHU TMOTOKA Ha
U3MepUTenbHbIN curHan mapamerpsl ACpH, ontumu3upoBaHbl U BHIOPAHBI UCXOS
U3 YCIIOBUSI 00ECTICUCHUS «HEPA3PYIIAIOUIET0 KOHTPOJISD aHAM3UPYEMOM JKUIKOCTH.
B ACpH,-01, ACpH,-05 u ACpH,-06 wucnons3yrorcs MHUKpPOAHOIbI, HO3TOMY
BIUSHAE CKOPOCTH TMOTOKa Ha curHal AC HE3HAYuTeNbHO Ojarojaps Majlomy
MoTpeOJeHUI0 BOJOpOJAa CcaMHM ceHcopoM. Jlns oOecriedeHuss H3MEpEeHUN B
MUKPOTPAaMMOBOM  00JIaCTH  KOHIIEHTpaluid HEO0OXOAUMO MPUMEHSATH KAaTOJIbI
oonbmero nuamerpa. Iloatomy B ACpH,-03 mu ACpH,-04 ucnons3yrorcs KaTtoabl
auamerpoM a0 1 mMm. Ilpm ckopocTsax moroka Ooiiee 1 j1/4ac 3aBUCHMOCTH CHTHaja
JTAHHBIX CEHCOPOB OT CKOPOCTH MOTOKA HE3HAUMTENIbHA U HE TpeOyeT MPUMEHEHUs
CIICHIMAJIBHBIX ~ TEPEIUBHBIX  YCTPOMCTB M CTAaOWIM3aTOpPOB  pacxoja.
[{enecooOpa3HOCTh MPUMEHEHUS ITUX YCTPOMCTB OINpaBiaHa TOJBKO MPHU PACcCXOJax
MeHee | J/gac. ABTOMATHYECKYI0 K€ KOPPEKIHUIO OMIMOOK H3MEPEHHS,
OOyCJIOBIIGHHBIX ~MajbIMH pacxXoJaMH, MOXHO OOECHeunuTh TyTeM 3aJIaHus
kodhdummenta <«KuAKOCTh-Ta3», NPEIBAPUTEIHLHO HW3MEPEHHOTO TIpH JaHHOM
pacxone. MeTtonuka ompeeneHusi nonpaBoyHoro kodddummenta « KuakocTb-razy
onucana B [Ipunoxenuu 2 [lacnopra.

6. YKASAHUE MEP BE3OITACHOCTHU U PEKOMEHJAIIUM 110
IKCIIVIYATALIUU AHAJIM3ATOPA.
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6.1. Dkcrutyaranus aHanuzaTopa 0e3 03HAaKOMJICHHUSI C HACTOSIIIIMM PYKOBOJICTBOM HE
PEKOMEHyeTCs.
6.2. TexHuueckoe OOCITY>KMBAaHHME AaHAIM3aTOpPA M PEMOHTHBIE PaOOTHI JOJKHBI
MPOBOJIUTHCS MPU OTKIFOUCHHOM MUTAHUHU.
6.3. Ilepen BKIIIOUEHHMEM aHAIM3aTOpa B CETh CIIEAYEeT MPOBEPUTH MPABUIBHOCTH
YCTAaHOBKU MPEJAOXPAHUTENS, COXPAHHOCTh M3OJIALIMH CETEBOrO IIHYpa U BHIKH
MOAKIIOYEHUS K CETH.
6.4. IIpu sKkcruryatanMy aHajau3aTopa 3arnpeiacTcs:
- TNPOU3BOJUTH COCIUWHEHHE U pa3bellMHEHUE Kaleneill Mpu BKIIOYEHHOM B CETh
aHaJIM3aTOPE;
- 3aMbIKaTh KOHTaKThl TOKOBOT'O BBIXOJa M RS-KkaHamoB Mpu BKIIOUYEHHOM B CETh
aHaJIM3aTOPE;
- paboTaTh pU HEUCIIPABHOM AHAJIU3ATOPE;
[Ipu oOHapy>K€HHWH HEUCHPABHOCTH HEOOXOAUMO BBIKIIOUUTH aHAJIU3aTOp U
BbI3BATh CIECLIMAIINCTA.
6.5. He nomyckaercs:
- NPUMEHATh LIHYp U COEIUMHUTEIbHBIE KaOEIU C MOBPEKACHHON U30JIALIHEH;
- TOPUMEHATHh HECTAHJAPTHBIC MPEIOXPAHUTEIH.
6.6. Ilpu paboTre ¢ amMHIEepOMETPUYECKUM CEHCOPOM CJEAYeT COOJI0aTh
OCTOPOKHOCTh, oOOeperas CTEKIAHHYIO TWIb3y OT yzaapoB. llpu npnurensHOM
XpaHEHHH aMIEpOMETPUYECKOr0 CeHcopa B HepaboueMm coctosiHun (Oonee 6
MECSLIEB) HEOOXOAUMO CIIUTHh PACTBOP 3JIEKTPOJIMTA, MPOMBITH KOPIIYC CEHCOpa
JTUCTUITMPOBAHHOM BOJIOM M OJIETh €r0 HAa aMIIEpOMETPUUYECKUl ceHcop (cM. 1. 3.7).
IIpy ycTaHOBKE aMIIEPOMETPUYECKOIO CEHCOpa B H3MEPHUTEIBHYIO KaMepy
HEOOXOIMMO MPOBEPUTH HAIMYKE TEPMETUNPYIOIIETO KOIbIA 4 U YINIOTHUTEIBHOIO
koJmadka 11 (cm. puc. 4.2).
6.7. Ilpu pabore u MexperiamMeHTHOM oOcimyxkuBanun AC He [nomyckaercs
NPUKJIAApIBaTh Mexanndeckue ycwus K kabemo AC. Ilpu pabore miam AmuTeabHOM
xpaneann AC ¢ pactBopoM dnekTpoiuta (Oomee 1 roma) MOTYT BO3HHKHYTH
TpyaHocTH ¢ pa3oopkoir AC wu3-3a BBICBIXaHHMSI pacTBOpa dJEKTPOJIUTAa U
KpucTaum3anuu cosieit B kopryce AC. B aToM ciaydae oTkpyTuTe raiiky 1 (cm. puc.
4.2) 1 ¢ NOMOUIBI0 MIMNpPHUIA 3ajeiTe | M JUCTUIIMPOBAHHON BOJIBI B BEPXHIOIO
yacTh Kopmyca 2. Uepe3 2 — 6 yacoB aMIepOMETPUUECKUN CEHCOP MOYKHO JIOCTaTh U3
KOpIyca, He TIPUKIIAIbIBast OCOOBIX YCUITHIA.
6.8. Bo wu30bexaHue 3arpsA3HEHHUs] DJEKTPOJHOM CHCTEMBbl HE JIOMYyCKaeTcs
MpUKACAThCA PyKaMH K MOBEPXHOCTH JIEKTPOJIOB.

TPEBOBAHUSA BE3OITACHOCTH

6.9. AmnHanuzaTopbl  COOTBETCTBYIOT  OOIIMM  TpeOOBaHUSIM  OE30MACHOCTH
I'OCT 12.2.007.0-75, TOCT 30852.0-2002 (MK 60079-0-98).

6.10. CreneHp 3alIUTHI OT MPUKOCHOBEHUS K TOKOBEAYIIUM YacTsM 000J0YKH OJI0OKa

IIATaHWUS aHAJIA3AaTOPOB coOTBETCTBYET [P 66, ceHcopoB ananmm3zaropoB — [P 68 1o
['OCT 14254-96.
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6.11. AHanuzaTopsl COOTBETCTBYIOT Kiaccy | mo cmocoOy 3amuTbl OT MOpaXKeHUs
anekTpudyeckuM Tokom 1o 'OCT 12.2.007.0-75.
6.12. bnox mnuTaHMS aHAJIU3aTOPOB OOOPYIOBaH pe3bOOBBIMU  BJIEMEHTaMU
3a3eMJICHHS AUaMETPOM 6 MM. DJIEMEHT 3a3€MJICHUS BBITIOJIHEH U3 METAJIa CTOMKOTO
K KOPpPO3MHM MO OTHOUIEHUIO K OKPYXKAKOLIEH CpPEeAe U HE MMEET MOBEPXHOCTHOM
okpacku. He pomyckaercs ucnoiab30BaHue JUIsl 3a3eMJICHUs 00JITOB, BUHTOB, IIMHIIEK,
SABJISIIOIINAECS KPETEKHBIMU JACTAISIMU U3IENHSA WM €r0 COCTaBHBIX 4yacTed. Bokpyr
3a3eMJISIIOLIETO JJEMEHTAa MMEETCS KOHTAKTHas IUIomagka O0e3 MOBEPXHOCTHOM
OKpAacCK{ IMaMETPOM HE MeHee 12 M.
6.13. Bosme wmecta NPUCOCIUHEHUS 3a3€MIISIIOIIETO NPOBOAHUKA HMEETCS HE
CTUPAEMBbIM MPH IKCIUTyaTallMM 3HAK 3a3eMJICHHs. Pa3Mepbl 3HaKa COOTBETCTBYIOT
I'OCT 21230-75.
6.14. 3HaueHUWE COMPOTUBICHUS MEXAY 3a3eMJISIONIMM 3JIEMEHTOM (MECTOM
3a3eMJIEHMSI) M KaXJOW  JOCTYNMHOM  MPUKOCHOBEHUIO  METAJUIMYECKOM
HETOKOBEAYIEH YaCThIO U3JEIUs, KOTOPask MOXKET OKa3aThbCs MOJ HANPSIKECHUEM, HE
npesbimaet 0,1 Om.
6.15. VYcrpolicTBO M 3KCIUTyaTalys aHaJW3aTOPOB COOTBETCTBYIOT «lIpaBuiiam
YCTPOMCTBA  3JIEKTPOYCTAaHOBOK»,  «lIpaBuimam  TEXHMYECKOM  IKCIUTyaTalldH
ANIEKTPOYCTAHOBOK moTpedutenei», «llpaBunam TexHUKM O€30MACHOCTU NPH
DKCIUIyaTalluM  JJIEKTPOYCTAHOBOK».  AHanM3aropbl  NpPEeAHA3HAYEHBl  JUIS
JKCIUTyaTallid BO B3PBIBOONACHBIX 30HAX, B KOTOPBIX MOTYT 0Opa30BBIBATHCS
B3pPBIBOONACHBIE CMECH Ta30B U MapoB ¢ Bo3ayxoM (kateropuu IIA, IIB, IIC rpynmsr
T1...T6) no 'OCT 30852.11-2002.

OBECIHHEYEHMUE B3PHIBOSAIIUIIIEHHOCTHA ITPU MOHTAXKE

6.16. MoHTa)x aHaNMM3aTOPOB JOJKEH MPOU3BOAUTHCS C COOJNIIOJICHHEM TpeOOBaHUMN
neiictBytonux «lIpaBun yctpoiictBa snexkrpoycranoBok» (ITYD rin. 7.3), «IlpaBun
TEXHUYECKOW  OKCIUTyaTalldd JJICKTPOYCTAaHOBOK  motpebutenem»  ([ITIIII),
I'OCT 30852.13-2002 «251eKTpOyCTaHOBKH BO B3PHIBOOMACHBIX 30HAX), HACTOSIIIETO
PYKOBOJICTBA IO SKCILTyaTallH.

6.17. I[lepen MOHTa)KOM aHATM3ATOP JOJKEH OBITH OCMOTpeH. [Ipu 3TOM HEeoOX0AMMO
00paTUTh BHUMAaHUE Ha:

- MApKUPOBKY B3PBIBO3AIIUTHI U IPEAYNPEAUTEIIbHbIC HAIKCH;

- OTCYTCTBHE MOBPEKACHUI 000JI0YKM OJIOKA MUTAHUS U CEHCOPA;

- HAJIMYHE BCEX KPEIEKHBIX 3JIEMEHTOB (00ITOB, rack, IMIaid u T.1.);

- HaJu4We U COCTOSHHE CPEJACTB YIUIOTHeHHs (uisi kabens u 000JI0YKH OJioKka
MUTaHUS);

- HAJIMYKE 3a3€MIISIFOLIUX YCTPOMCTB.

6.18. Ilpm MoHTake aHaimM3aTOopa HEOOXOAMMO TPOBEPUTH  COCTOSHUE
B3PBIBO3AIMTHRIX TTOBEPXHOCTEHN JIeTajeH, MoaBepraeMpix pa30opke (MEXaHUYECKHUE
MOBPEXKJICHUS HE JOIMYCKAaIOTCs), NpH HEOOXOJUMOCTH BO30OHOBUTH Ha HHUX
AHTUKOPPO3HOHHYIO CMa3Ky.
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6.19. Bce kpenexHble 2JIEMEHTHI I0JKHBI ObITh 3aTSHYThI, CbEMHBIE JI€TaJI JOJIKHbI
Opujerat K KOPIyCy OOOJOYKM IUIOTHO, HACKOJIBKO IO3BOJIAET KOHCTPYKLUS
aHaIM3aTopA.

6.20. Jleranu ¢ pe3bOOBBIM KPEIUIEHHEM JIOJKHBI ObITh 3aBUHYEHBI HA BCIO JUITMHY
pe3bObl U 3acTonopeHbl. MOHTaX aHaIM3aTopa JIOJKEH OCYIIECTBISTHCS Kaldeaem
Kpyrjol Gopmbl C 3amnojHEHHWEM Mexay Kuidamu. [IpumeHenue kabenelt c
MOJIMATUIICHOBOM U30JISILIUEN U B MOJMATUIIEHOBOM 000JI0UKE HE I0MTYCKAETCS.
HuameTp kaOenst TOJKEH COOTBETCTBOBATH MAPKUPOBKE YINIOTHUTEIHHOTO KOJIBIIA.
YrnorHenue kalensi TOJKHO OBITh BBIMOJTHEHO CaMbIM THIATENIbHBIM 00pa3oM, Tak
KaK OT 3TOr0 3aBUCHUT B3PHIBOHEIIPOHUIIAEMOCTh KaOEJIbHOT'O BBOJIA.

6.21. CHuMmaromuecs HpU MOHTAXKE KpPBIIKA M JAPYTHe JAETalu JOJDKHBI OBITh
YCTaHOBJIEHBI Ha CBOMX MecTax. llpu 3ToM o0OpaTUTh BHHMAaHHME Ha 3aTSDKKY
AJIEMEHTOB KPEIUIEHUS] KPBIIKK OOOJOYKM OJIOKa THUTaHUS U PETUCTPALMH
aHaM3aToOpa U KaOEIbHOTO BBOJIA, a TAKKE COCTMHUTEIBHOrO Kabes 0J10Ka MUTaHus
U CEHCOopa.

6.22. bnok nurtanusa a”anuzatopoB ABII-11 gomxeH ObITh 3a3eMIIEH C MOMOUIBIO
Hapy’>KHOTO 3a3€MJISIIOLIETO 3a)KMMa, KOTOPBIM JOJDKEH OBITh BBINOJHEH B
cootBercTBUM ¢ ['OCT 21130. IIpu 3ToM Heobxoaumo pykoBoACTBOBaThea 11YD u
uHctpykueit BCH  332-74/MMCC. Mecto NpuCOEAMHEHHUS 3a3€MJISIOLLErO
IPOBOJHUKA JOJDKHO OBITh TIIATEIBHO 3aYMILIEHO M MPEIOXPAHEHO OT KOPPO3HH
yTEM HAHECEHMS] KOHCUCTEHTHOU CMa3KHU.

6.23. Ilo oOKOHYaHMM MOHTaXXa JOJDKHO OBITh IPOBEPEHO CONPOTHUBIICHUE
3a3eMJISIOIIET0 YCTPOMCTBA, KOTOPOE IOKHO ObITh He Oosiee 0,1 Om.

6.24. CHuMaromuecs HpU MOHTaXKE KpPBILIKA M JPYTHE JAETald JOJDKHBI OBITh
YCTAaHOBJIEHBI Ha CBOMX MecTax. lIpu 3ToM 0OpaTUTh BHHMAHHE HA 3aTSKKY
AJIIEMEHTOB KpEIUICHHWA KpPBIIIKK O000JO0YKM OJOKa NHUTaHWS aHalu3aTtopa M
Ka0eIbHOTO BBOJA, a TAK)KE COCIMHUTENBHOTO Kabes 0JI0Kka MUTaHUsI U CEHCopa.

OBECIIEYEHUE B3PbIBO3ALHIUIIIEHHOCTH ITPU OKCIVIYATALIUU
6.25. IlpuemMka aHaJIM3aTOPOB B SKCILTyaTAIMIO MOCIE UX MOHTa)a, OpraHu3anus ux
AKCIUTyaTally, BBIMOJHEHUE MEPONPUITUH MO TEXHUKE OE€30MaCHOCTU JOJIKHBI
npoBoauThCs B moJHOM cootBerctBUM ¢ ['OCT 30852.16-2002  «IIpoBepka u
TEXHUYECKOE OOCIIyKMBAaHUE AJIEKTPOYCTAHOBOK BO B3PBIBOOIACHBIX 30HAX (Kpome
MOJI3EMHBIX BBIPa00TOK)», r1.3.4 TITODII. Dkcrmuyatanusi aHaIM3aTOpOB JIOJDKHA
OCYUIIECTBIISTHCS TaKUM 00pa3oM, dYTOObI COOJMIONANUCh BCe TpeOOBaHUS U
napameTpbl, yKazaHHble B mojpaszenax «ObOecriedeHrne B3pbIBO3ALIUIIICHHOCTH) |
«ObecrnieueHre B3phIBO3AUIIICHHOCTH TP MOHTAXKE.

6.26. Ilpm »sKcrulyaTanuu aHalIW3aTOPOB HEOOXOJUMO TINATENBHO CIEIUTh 32
COCTOSIHUEM CpEJICTB, OOECNEYMBAIOIIMX B3PHIBO3AIIUIIEHHOCTh; IOABEPraTh
aHAJIM3aTOPHI ©KEMECSIYHOMY U IEPUOIMUECKOMY OCMOTpaM.

6.27. [Ipu exxeMecTYHOM OCMOTpE aHATH3AaTOPOB MPOBEPUTD:

- LIEJIOCTHOCTh 000JI0ueK OJIOKa MUTaHWSA U CEeHCOpa (OTCYTCTBHE HA HUX BMSTHH,
TPEIIMH U JPYTUX MOBPEKIACHUN);

- HaJTM4Me MapKUPOBKHU B3PHIBO3ALIUTHI U MIPEAYIIPEAUTEIbHBIX HAIUCEH;
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- HaJM4Me KPETMEKHbIX JeTalled U CTOMOPHBIX YCTPOUCTB (KpPEIMEekKHbIE U CTOIMOPHbBIC
JIETaJIA TOJKHBI ObITh 3aTSHYTHI);
- COCTOSTHUE 3a3eMJISIOIIUX YCTPOMCTB (OONTHI 3a3eMJIISIONIETO YCTPOMCTBA JOJKHBI
OBITh 3aTSAHYTHI, U HA HUX HE JIOJKHO OBITH P>KaBUMHBI).
6.28. Bo BpeMs NpoPUIAKTUYECKUX OCMOTPOB aHAIM3ATOPOB JOKHBI BBIMOIHATHCA
Bce pabOThI B 00bEME €KEMECSIYHOIO OCMOTpA U, KPOME TOTO, IPOBEPSIOTCS:
- HAJIeKHOCTh ~ YIUIOTHEHUs KabenbHOro BBoja. [IpoBepky mpou3BOAAT mHpuU
OTKJIFOYEHHOM 3JieKTponuTanuu. [Ipu npoBepke kabenb HE JOJKEH BbIACPrUBATHCA U
POBOPAYMBATHLCS B y3JI€ YIJIOTHEHHUS;
- KQ4eCTBO B3PBIBO3ALIUIICHHBIX MOBEPXHOCTEH AeTaieid 000J0UKH OJIOKAa MUTAHMS,
nojBepraeMbix  paszbopke. MexaHuyeckue TOBPEXKIEHUS  B3PbIBO3AIUTHBIX
IIOBEPXHOCTEN HE JIOITYCKAIOTCS;
- MapaMeTpbl  B3pPHIBO3AUIUTBl B COOTBETCTBMM C UYEPTEKOM  B3PHIBO3ALIUTHI
ananuzaTopoB. C momoinpto Hadopa urynos 'OCT 882-75 npousBoautcs npoBepka
IIMPUHBI 1EJeH TJIOCKUX B3PHIBOHENPOHUIIAEMBIX COEAMHEHHI 000J0YKH OJI0Ka
NUTaHUs aHajdu3aTtopa no Bcemy nepumetpy. LluprHa meneit He 10KHA MPEBBIIATH
3HAUEHUN, YKa3aHHBIX HaA YEepTEkKE CPEACTB B3PHIBO3AUIUTHI AHAIU3ATOPOB.
OTtcTynuieHus: He 1Oy CKarOTCs.
DKCITyaTalys aHaJIU3aTOpPOB C MOBPEXKIECHHBIMU JIETAIIMHU, OOECIICUMBAIOIIUMU
B3PbIBO3AIIUTY, KATETOPHUUECKH 3aIPEIIaeTCs.
6.29. PemMOHT aHaMM3aTOPOB JOJDKEH IIPOM3BOJMUTBCS B  COOTBETCTBUU C
['OCT 30852.18-2002 «PemoHT u npoBepka 3JeKTPOOOOPYI0BAHUSI, UCTIOIB3YEMOTO
BO B3pBIBOOIIACHBIX Ia30BbIX cpenax» u 1i.3.4 [ITOIII.

7. MIOAI'OTOBKA K PABOTE

BHUMAHMUME! Ilocne TpaHCIIOPTUPOBAaHUS B YCJIOBMSX OTPHULATEIBHBIX TEMIIEPATYD
aHAJIN3aTOPbl B TPAHCIIOPTHOM Tape MOJKHBI OBITH BbIACpXaHbl IPU HOPMAJIBHBIX YCIOBHUSX HE
meHee 4 wacoB. IIpy TpaHCIOPTHPOBKE B  YCJIOBUSAX OTPULATENBHBIX  TEMIIEPATyp
aMIIEPOMETPUUYECKHAE CEHCOPbl HE 3aIOJHAIOTCA PpAacTBOPOM JJIEKTPOJITA, O 4YEM JENaeTcs
COOTBETCTBYIOIIAS 3aIIMCh HA CTP. 2 HACTOAILIETO PyKOBOjACTBA. B aToM ciyyae Bam Heobxomumo
BBITIOJIHUTD OTieparuu . 3.3.

7.1. O0mue TPe0OBAHNS K YCTAHOBKE AHAJIM3aTOPOB BOJIOPOAA.

Anammmzatopel  ABII-11  mMoryT ycraHaBiauBaThCs B JAOOPAaTOPHBIX — WIIU
IPOMBIIICHHBIX YCIOBUAX ‘“TI0 MeCTy Wi Ha mure. B 3aBucumoctu ot
UCIIOJIHEHUSI aMIIEpOMETPUUECKOr0 CEHCOpa OHU MOTYT YCTaHaBIMBATHCS B
U3MEpPUTETIbHYI0 KaMmepy, cocyl paloTarouuii 1oJ JaBjeHUEM, OHOpeakTop,
METAaHTEHK WJIM HENOCPEJICTBEHHO B aHaJU3UpyeMylo cpeay. B ucnonHeHusx
ananuzatopoB ABII-11, npenycMmarpuBarommux MOCTaBKY HW3MEPUTEIHLHON KaMephl,
paccTosiHME Ha KOTOpPOE OHAa MOXET ObITh yJajieHa OT aHalu3aTropa OIpeieseTcs
mHo  kabenss AC. UM3meputenbHass kamepa JIOJDKHAa OBITh 3akpervieHa B
KPOHIITEHHE, BXOAIIEM B KOMIUIEKT IMOCTaBKU, B BEPTUKAJILHOM IOJI0KCHUH.

[Ipy mnpoBeneHUU HEMPEPHIBHBIX HM3MEPEHUM KOHIIEHTPAIIMU BOJIOPOJa B
MOTOKE HUJKOCTeM WM Tra3oB, PEKOMEHAYETCS Ha JIMHUU BXOJa aHAIM3UPYEMOl
npoObl YCTAHOBUTH PETYJSATOP AaBJICHUS (IpocCelib) M XOJOAWIbHUK. Perymsrop
JaBJICHUS JOJDKEH oOecreunBaTh PEryJMpOBaHUE pacxojia aHAIU3HPYEMOU HpPOOBI
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yepe3 u3Mepurenbayo kamepy AC B auanaszone ot 0.1 go 50 n/gac. X010IUIBHUK
JOJKEH 00ecreurBaTh OXJaXKJICHUE aHAIM3UpyeMoil mpoObl A0 Temmeparypbl 0 —
50°C. C uenbpr0 yMEHBIIEHHS BPEMEHH TPAHCIIOPTHOTO 3amasibiBaHus U 3)(HEKTOB
“mojacoca BO3AyXa” PEKOMEHIYETCs aHaJIn3aTop yCTaHaBJIMBAaTh B
HEMOCPEJCTBEHHON  Oim3ocTh  OT  mpoOooTrOopHOM  Touku. [l  moaBona
aHanu3upyeMmou mpoObl Kk u3mMeputesbHol kamepe AC J0IMyCcKaeTcs UCIOIb30BaHUE
TpyOKH u3 HepxkaBewmied crtamu. g ymobctBa coeauHEHUs] TPYOKH U3
HEP>KABEIOIIEW CTAIM C W3MEPUTEIIBHOM KaMEpOW JOIYyCKAETCS HCIOJIb30BATh
KOpOoTKHi oTpe3ok ( He 6omee 0.5 m) TpyOoku u3 [IBX ¢ BHyTpeHHUM JuaMETpOM He
MeHee 4 MM M TOJIIIMHOU CTeHKH He MeHee | mM. IIpu mpoBeaeHUN HEMPEPHIBHBIX
W3MEPEHUN BOJIOPOJAa B MUKPO IPaMMOBOM 00JacTH KOHIEHTPALMA HCIOJIb30BaAHHE
TpyOOK W3 CHJIMKOHOBOW pe3uHbl HE Jomyckaercs. CIuB aHaIM3UpyeMOH MpoObI
JIOJDKEH OBITh CBOOOJHBIM. J[J1s1 3TOr0 J0mycKaeTcsl UcnoJib3oBanue Tpyoku u3 [1BX
C BHYTPEHHUM JIMAMETPOM HE MeHee 4 MM.

7.2. YcranoBka anaauszaropa ABII-11 (cm. puc. 7.1.).

BHemHuii BUa aHaJau3aTopa.

O

—@
®

P
Kpbitmka., @ @

I'paduueckuit mucrmeii.

CeHncopHas K1aBHaTypa.

I'epmoBBOA 1151 Kabenst ceHcopa.

I'epmoBBox mist kadenst cetn 220 / 36 B.

I'epmoBBOA [Tt Kabemnei TOKOBOTO BRIXO/a, KOHTAKTOB pelie i nHTepdeiicoB RS232/
RS485.

Bont ans moaxitoueHNs 3a3eMIICHUS.

8. CTONOpHEI BUHT.

9. MoHTaxHbIE NETIN.

AR

~

Puc.7.1. BrenmHuit RUT aHATMRATONA.
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Anamuzarop ABII-11 (cM. puc.7.1.) BBINOTHEH B TEPMETUYHOM OOKCE CO CTEMEHBIO
neuieBnaro3ammuTel [P-66. Ha nuieBoil MOBEpPXHOCTH PpaCIONOXKEH TpaduydecKuii
JUCILIEN 2 U CEHCOpHAas KJlaBuaTypa 3.

YcraHoBKa H3MeEpPHUTENbHOI0 yeTpolicTBa anajau3zaropa ABII-11.

Ha 3anneit crenke ananuzaropa (Puc.7.1.) pacnonoxeHsl 1Be MOHTaXHBIEC METIN 9 ¢
orBepctuaMH nuametrpom 10 mMm. Kperienue Ookca nmpou3BOIST Yepe3 OTBEPCTHUS B
MOHT@)XHBIX TETJIAX C TOMOILIbIO BHUHTOB WJIH [IOOEIBHBIX COEAMHEHUI.
3a3eMJISIOMMN MPOBOJA MOJKIIOYAIOT K 00ATy 7. YCTaHOBOYHBIE pa3Mepbl IS
KpEIUICHMS aHAIU3aTopa IIPUBEAECHBI HA puc.7.2.

175

150 156
210

218
195

LI

Puc.7.2. YcraHnoBka aHanu3aropa.

Ioak/o4yeHne TOKOBOI0 BbIX0/1a, KOHTAKTOB peJie, uHTepdeiicoB RS-232 / RS-
485, ceTn 220/ 36 B.

st noctyna B otcek (Puc.7.1.) HE0OXOAUMO OTKPYTUTH CTOMOPHBIN BHUHT &,
BBIKPYTUTh KpBIINIKY Kopryca 1. Jlanee cormacHo Puc.7.3. OTKpyTUTh BUHTHI 2
KpEIUICHHUs] TIepeAHEN MaHeld W CHATh MEPEeNHIoO naHenb 1. B HmkHEM oTceke
(puc.7.3.2.) pacnonoxxeHbl pazbeMm i noakiaoueHus AC, kiemMMHukH 2, 3, 4,
peIoXpaHuTens 5 W oTcek s Oartapeiiku. Ecnm nuranume ananmmuzatopa Oyjaer
OCyHIECTBIATHCS OT ceTu 36B 50 I', HEOOXOAMMO TIPETOXPAHUTENH 5 YCTAHOBUTH B
COOTBETCTBHM C MapkupoBKOW. [Ipu BbIycke C MNpPOU3BOACTBA IMPEIOXPAHUTEIND
YCTAHABIIMBAETCS B IMOJIOKEHHE, COOTBETCTBYIOIIEE MUTAHUIO aHAIM3aTOpa OT CETH
220B 50T'u. Inst BBoma kabGenst nurtaromiei cetu 220/36 B (Puc.7.1) ucnonssyercs
repmMoBBOJI 5. /{7151 BBoa Kabess TOKOBOTO BhIX0/a, kabens nurepdeiica RS-232/ RS-
485 ucnonb3yercs repMoBBOJ 6. IIpomyiieHHbIE Yepe3 OTBEpCTHS B T€PMOBBOJAX
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Ka0eiau TMOJCOSAUHSIOT K COOTBETCTBYIOIIMM KiIeMMHuKaMm (puc.7.3.2.). s
oOecrieueHus: TePMETUYHOCTH BBOJAa KaOemu MOJDKHBI UMETh KPYIJIOE CEYEHHUE C
Hapy>XHbIM JUAMETPOM H30JuU OT 2.5 a0 8 mM. JInsg cTaHIapTHBIX TOKOBBIX
BbIx0s10B 0/4 - 20 MA wmm 0 - 5 MA cymMMa CONpPOTHUBIICHUH PETUCTPUPYIOILIETO
npubopa 1 OMHUYECKOTO COMPOTUBIIEHUS Kabels He MoJpkHa mpeBbimaTth 700 OM wiu
2,5 kKOM COOTBETCTBEHHO.

Puc.7.3.1. Cuarue nepegHeit naHemnu.

=
.
)

-

CucremHas rJjiara.

KiieMMHHK KOHTaKTOB peJie.

Knemmank naTepdeiica RS-232 / RS-485.
Knemmuuk s noaxiroyenus cetu 220/ 36 B.
IIpenoxpaHurens.

kW=

Puc.7.3.2. PactionoxxeHue 31eMEHTOB B OTCEKE.
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7.3. YcTaHOBKA HU3MEPUTEIbHOI KaMepsl (cM. puc. 7.4.).

JIns pemieHust psila KOHKPETHBIX 3a/lady aHAIMTUYECKOTr0 KOHTPOJISl BOJAOPO/a,
bupmoit  «Anbpa BACCEHC»  BBINyCKAarOTCS  HECKOJIbKO  Moaudukanui
U3MEpUTEIbHBIX KaMmep. KOHCTpYKTHUBHBIE OCOOCHHOCTH HW3MEPUTEIBHBIX Kamep
npuBeneHsl B M. 4.3. M3meputenbHas Kamepa YCTaHABIMBAETCS B KPOHIITEHHE,
nocrasisieMoM BMecte ¢ UK. Kperuienue kpoHITeliHa OCyIecTBIsAETCS C OMOILIBIO
OJIHOTO BUHTA. JIJi1 3TOr0 B MeCTe KPETJIeHUs KPOHIIITeHHa HEOOX0JUMO BBITIOJIHUTD
OHO OoTBepcTe M4 u n1Ba OTBEPCTUS AUMAMETPOM 2 MM coryiacHo puc.7.5. Ilpu
CBEpJICHUU OTBEPCTUH auameTpoM 2 MM (moa mTudThl) Bel MOXeTe mpeaycMoTpeTh
BO3MOXHOCTh ycTaHOBKH MK B BepTHKaIbHOM IMOJI0KEHUU WU MO OCTPBIM YIJIOM K
ropu3oHTy. Paccrosinne ot Mecra ycraHoBkn MK no ananmzaropa omnpenensercs
mHOU kabenst AC, BXOJsIIEro B KOMIUIEKT BbhIOpaHHOTO Bamu wucnosiHeHus
aHamu3atopa ABII-11. 3akpenurte KpOHIUTEHH C TOMOIIBID BUHTa M4,
IpeIBapUTEILHO COBMECTUMB INTU(PTHI B KPOHIITEHHE C OTBepcTUsMU d=2 MM.
VYceranosute AC B UK u 3akpyTrTe HakugHyto raiiky A0 ynopa. [Ipu 3akpyurnBanuun
railku pe3uHOBOE KOJIbLIO Ha MEMOPaHHOM KOJIMAYKe JIOJKHO MEPEKPHITh IPEHANKHOE
otBepctue u repmerusupoath AC B MK. 3arem ycranoBute MK B KpOHIITEHH.
[ToaBon ananu3upyemon mpoObl MOHTHUPOBATh TPYOKOM M3 HEp)KaBEIOLIEH CTalu U
TpyOkoit u3 I[IBX (mns rubkoro coenuuenus). llpu mpoBeaeHHM HENPEPBIBHBIX
U3MEpPEHUN BOAOPOJAa B MUKPOIPAMMOBOW 00JIACTH KOHUEHTPALMI HMCIOIb30BaHUE
TpyOOK M3 CHJIMKOHOBOM pe3uHBI He nomyckaeTrcs. CiIUB aHANM3UPYeMOW HpPOOHI
JOJKEH OBITh CBOOOJHBIM. J1Jis 3TOro A0MycKaeTcs ucnoib3oBath TpyOku u3 I1BX c
BHYTPEHHUM JIMAMETPOM HE MEHEE 4 MM.

Mafka

JpenasHoe oTBepCTMa.
PeanHORDE &0 A0
KpoHWTS AH O0R KREMA2HWA,
Buir kg

CTexsE

k.
m h e LS RS

i//|f | OTEEQCTHA DAR
YETEHOEK KPOHLLT2HHA

Fuc. 74, YCTaHOEKE MAMEPHTENEHOHA KEMERLI

7.4. Bxiroyenue anajauzaropa. Ui BKIIOYEHUS aHAIM3aTOPa HYXKHO NOAKIIOYNTH
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ero Kk cetu nepeMeHHoro HamnpsbkeHus 200B wim 36B. UYepes 15 muHyT aHanuzatop
TOTOB K pabore.

Ilpumeuanue. Jlns nonspusanuu u3mMeputesnbHoro aektpoga ACpH, oH momkeH OBITh
MOJIKJIIOYEH K U3MEPUTEILHOMY YCTPOMCTBY aHanu3aTopa He MeHee 9-12 yvacos. [Ipu BekItOUeHUH
aHalM3aTopa M3MEpHUTENbHbIN 31ekTpon AC mnomispuszyercs OT OaTapeikd, yCTaHOBIIEHHOW B
HIDKHEM OTCeKe aHanmu3zaropa. barapeiiky HeoOxommumo 3aMeHsTh | pa3 B 2 roja.
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8. HACTPOHMKA U YIIPABJIEHUE PEXKUMAMM
PABOTbBI AHAJIN3ATOPA.

8.1. Bkuirouenne anaan3zaropa u mHTepgeiic mporpaMmsl.

[Tocne Brmouenust ananuzaropa ABII-11 Ha rpaduueckom gucruiee otoOpakaercs
aorotun  ¢upmer  «Anspa BACCEHC». 3arem  HauuHaeTcsi  Ipoliecc
CaMOJMAarHOCTUKM M aBTOMATHYECKOM HACTPOWKHM aHAIM3aTOpa, KOTOPBIM 3aHUMAET
3-5 munyT. BO BpeMs AMarHOCTUKU HA TUCILJIEE OTOOPAKAETCS MPOLIECC BHIMOIHEHUS
pa3IUYHBIX JHArHOCTUYECKUX TECTOB M YKAa3bIBA€TCS MPOLEHT 3aBEPIICHUS
camoguarHocTuku. Ilocne ycmemHoro 3aBeplIeHHs] NMATHOCTHYECKUX TECTOB H
HAaCTPOWKHU aHAJIM3aTOp NEPEXOAUT B PEKUM M3MEPEHHUS U Ha JUCIUIEE aHAIU3aTopa
0TOOpakaroTCsl pe3yJbTaThl HM3MEPEHUs KOHLIEHTPAllMU BOJOPOAAa B BHIOpaHHOM
€IMHULIE U3MEPEHUsI, TEeMIIEpaTypbl, BpeMsd U jata (cM. puc. 8.1).

—— HWHaukaTop npeBbIIEHUs TUana30Ha Kbl CaMONUCLA
— WuaukaTtop BKIOYEHUS (BBIKIIOUYEHHUS) 3BYKOBOM CUTHAIM3ALIUH
WNHukaTop 3aMycH JaHHBIX B SHEPIrOHE3aBUCUMYIO MMaMSITh
NHpukaTtop NpEeBBINIEHUST BEPXHErO (HUIKHETO) YPOBHS
CUTHAJIU3AIUU
l— NHaukatop BKITIOUEHHUS 3JIEKTPOHHOTO OJIOKHOTA

E B =||E 2 2 .oﬁﬂ ¢:| Crpoka  «UMKOHOK» W  TIOKa3aHus

TeMIEpaTyphbl
[Tokazanuss Bojopojga B BBIOpAHHOU
€JIMHUIIE U3MEPECHUS

0. 100 cj BpeMﬂ,vz[aTa U3MEPEHUS U 0603%aquHe
YCJIIOBUH NIPOBEAECHUS U3MEPEHUI:

I' — u3mepenus B ra3oBoit ¢ase;

K — u3mepeHus B KUIKOCTSIX;

C — u3mepeHus B COJIEHBIX BOJAX.

Puc. 8-1. OkHO pe3ysIbTaTOB U3MEPEHUS.

CBepxy u cHu3y orT gucmies (cMm. puc. 4.1) pacmosioxkeHa
CEHCOpHasi MarHuTHas KJIaBUaTypa, COCTOSINAs M3 IIECTH KJIABHIII.
VYrpaBieHre KHOMKAaMM KJIaBHATyphl OCYIIECTBISETCS MPU IOMOIIH
MarHuTHOro yctpoicrBa «Ctumyc». C MOMOIIBIO 3THUX KiIaBulll Bel
yopaBisiere paboToil aHanmu3aTtopa. Jlucrield W KiaBuaTypa HMEIOT
MOACBETKY, 4TO co37aeT KkompopTHble yao00cTBa B pabore C
aHaJTU3aTOpPOM B 3aTEMHEHHBIX MoMelieHusx. KiaBuim kiaBuaTypsl
BBITIOJTHSIIOT CJICTYIONINE (PYHKIIUH:

< nasuma «BBO/l» Bemonnser ¢pynkuun Bxoga B ['JTABHOE MEHIO,
BBO/Ia JaHHBIX, BEIOOpA ONMUMK MEHIO U YTBEPAUTEIBHBIX OTBETOB «J[A)» Ha BOIPOCHI,
BBICBEUHBaEMble Ha rpa)uIecKOM JUCILIEE;
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C - xmaBuma «CBPOC» BbImoNHSET (YHKIMIO OTKa3a OT BBIIOJHEHHS
npejIaraéMbiX Ha JHUCIUIEE JEUCTBUM M BO3BpATa K MPEAbIAYIIUM ONUUsM MeHo. C
IOMOIIBIO JTOM KIABUINM TaKXe MJarTcs orpuuareiabHbie oTBeThl «HET» Ha
BOIIPOCHI, BEICBEUHMBaeMbIe Ha rpaduueckom nuciuiee. [Ipu cpabatbiBaHUU 3BYKOBOI
CUTHAJIM3ALIMU YJIEP)KAHUE ITOM KJIABUIIM B HAXKATOM COCTOSIHUUA B TE€UEHHE 5 CEK.
OTKJIFOYAeT 3BYKOBOM curHai. [IOBTOpHOE ynep:kaHuWe STOM KIABUILIHM BKIIFOYAET
3BYKOBOM CHUTHAI

YeTbIpe KIIaBUILN A, 4 ,v, >
o oc BBITIOJHSIOT (DYHKIIMK TepeMEelIeHUs] Kypcopa

OTMEHA BBOJI B HAIIPABJICHUAX YKA3aHHBIX CTPCIIKAMM.

[HE=EEE 22.0T Korza anammsarop TpeOyeT BBECTH YHCIOBBIC

HWiIn CHUMBOJIBHBIC 3HAUYCHHA, KIIABHIIIaMH CO

O 0 0 CTpeJIKaMu «BITPABO», «BJIEBO»
Lo
" 06% BHIOMpAETC  3HAKOMECTO IS BBOJA
10:07 30.10.0Zz. KOHKpeTHOM 1udpel wuaun cumBona. C
MTOMOIIIBIO TUX KJIaBUIII TaKxe
AHAJIM3ATOP BOJOPOJA
OCYILECTBISIETCS  (DYHKIUS MPOJIUCTHIBAHUS
ooo JAHHBIX, 3aMUCAHHBIX B YHEPTrOHE3aBUCUMYIO

MaMsITh U JIEKTPOHHBIN OJIOKHOT.

Korga ananuzatop tpeOyer BBecTH
YHCJIOBBIC WJIM CUMBOJIBHBIE 3HaUCHUS, KJIaBuIu co crpenkamu « BBEPX», « BHI3»
BBITIOJHAIOT (PYHKITUIO «IIPONUCTHIBAHUS («OONBIIe» W «MEHBIIE») W BBIOOpA
KOHKPETHBIX (P MM CUMBOJIOB.

B pexume «3mepenue» npu Haxatuu knaBuimin «BHU3» ocymectBisercs
3aMKCh IAHHBIX B 3JICKTPOHHBINA OJIOKHOT.

OnnoBpemenHoe Haxatue kiaBuim «BHU3» wu  «BBOJ» B okHe
«KAJIMBPOBKA) mo3BosisieT BoiTH B City)eO0HOe MeHI0. ONIuu CIy>KeO0HOTO MEHIO
MO3BOJISIIOT MPOBECTH KATMOPOBKY JaTYMKA TEMIIEPATyphl, JIEKTPOHUKH U BBECTH
3HaueHue koddduimenta « Kuakoctb-rasz.

OnnoBpemenHoe Haxatue kiaBuil «BHU3» u «BBOJ/]» B okHe HacTpoilku
TOKOBOTO BBIXOJIa TO3BOJIUT BamM M3MEHUTH MacIITald MIKaJIbl CAMOTIHCIIA.

OnnoBpemenHoe Haxatue kiaaBuil « BHU3» u «BBO/I» B okHe «YcTaHOBKa»
M03BOJIUT BaM BOCCTAaHOBUTH 3aBOJICKHE HACTPOMKHU aHATIU3aTOpa.

Bo Bpemst paboThl aHamM3aTOpa HA JUCILIIEE MOTYT MOSBIISITHCS COOOIICHUS:

Hoocanyiicma nodoxcoume - 310 cooOIICHHUE TIOSBISIETCS P OYEHB OBICTPOM
W3MCHCHUM CHWTHaja JaT4yuka W aHAIW3aToOpy IS TPOBEICHHsS 00Jiee TOYHBIX
U3MEpeHU  TpeOyeTcs HECKOJIbKO CEeKyHJ JJIi BbIOOpa  ONTHMAIBHOTO
kKodhunreHTa ycuiaeHus.
HET CEHCOPA — D10 coo0lienne MosBIsSeTCs, KOraa CEHCOP HE MOAKIIOYEH K
aHAIM3aTOPYy WM MOBPEXKICH €T0 KaOelb.

He cMoTps Ha JOBOJIBHO CJIOKHOE U Pa3BETBICHHOE MPOTPAMMHOE
oOecrieueHue, aHaIM3aTop MMeeT TMpocTod U ynoOubii nans  Ilomb3oBatens
nporpaMmHbIid uHTepdeiic. bompioii rpadmyeckuii TUCIIICH U KJIaBUaTypa U3 MeCcTu
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KJIaBHII T03BOJISIIOT [lonib30BaTeNnto ynpasisaTe paboToi aHAIN3aTopa, OCYIIECTBISTh
pa3nuYHbIe BUIBl HACTPOCK U KaTUOPOBOK, 3alHCHIBATH M BBIBOAUTH MH(OPMAIIHIO
Ha JUCIUICH aHanmM3aTtopa, KOMIBIOTEp M Jp. UHTepdeilCHble yCTpPOWCTBA.
[Tonb30BaHNE aHATU3AaTOPOM MPEIETHHO MPOCTOE U CBOTUTCS K BHIOOPY HYKHBIX
ONMIIMK B MEHIO M OTBETaM Ha BOMPOCHI, BHICBEYMBACMBIX Ha TUCIUICE, C MIOMOIIBIO
nByx knaBuil «/a» (Box) u «Her» (COpoc). ANropuTMBbI yIIpaBieHUs! TOCTPOEHBI
TaKUM 00pa3oM, YTO aHAIU3aTOP «BEJCT» ONEepaTopa, UCKI0Yasi BOSMOXKHBIE COOU H
omnOku B ero pabote. [IpuBenenHoe Huxke omucanue uHTEepdeiica [lomp3oBaTens
nomoxeT Bam ObIcTpo ocBOUTH paboTy ¢ aHanm3aTopoM. [Ipu onucannu uaTepdeiica
[Tonmp30BaTeNst HaA WILTIOCTPALIMEH KaKI0TO OKHA yKa3bIBaeTCs IEMOYKa OMIUH, pU
BBIOOPE KOTOPBHIX BBI BBIXOIUTE HA 3TO OKHO.

8.2. 'naBHoOe MeHI0.

JAvcmiied JaHHBIX o> TIJIABHOE MEHIO
Jlms BXoma B TJIaBHOE MEHIO

*+TTIAERHOE MEHE®* Haxmure kinasunyy «BBO/JI». Ha
. B oy JMCITIEE aHAIM3aTopa MOSBUTCS OKHO,
BEammbpoEr “*TJIABHOE MEHIO**, noxasannoe
VoTEHOERM Ha prc. 8.2-1.
JHarHOCTHES B »TOM OKHE ¢ HOMOIIBIO KJIABHIL
HIporoRoIHMpoEaHME nepeMelieHns Kypcopa Bbel Moxere
EmnorHOT BBIOpaTh OJTHY M3 IISTH OIIIHA.

Puc. 8.2-1. Okuo «I'maBHOE MEHIO»

KanuOpoBku - Bxon B menio «KanuOpoBku» 103BoaMT Bam mposectu
KaTMOPOBKY HYJIEBOM TOUKHM aHAJIM3aTOPa, BHIMIOJHUTH aBTO KanmuOpoBky mo [II'C u
CHenualIbHyI0 KaJuOpOBKY TMIpU TOMOIIM KaiauOparopa (moapoOHOE omucaHue
pexuma « KAJIMBPOBKA» npuseaeno B 1. 9.)

YcraHoBKH - Bxog B MeHo «YCTaHOBKM» IO3BOJIMT Bam BBecTH
OapomeTpuueckoe naBieHue, KodphuuueHt «KuaKocTs-ras3», COJeHOCTh, BbIOpATh
U3MEPSEMYI0 BEIMYMHY W E€IWHHILy W3MEPEHHUS BOJOPOJA, YCTaHOBUTh 4Yachl M
HACTPOUTh MHTEpPQEHCHBIE YCTPOMCTBA. DTO MEHIO HCIOJIB3YETCs Il HACTPONKU
aHaJIM3aTopa Ha PEUIEHUE KOHKPETHBIX 3aJa4 AHAIUTHYECKOTO KOHTPOJISL BOJOPOIA.
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Jduciieil JaHHBIX T—=> IJIaBHOE MEHI0 ™ yCTAHOBKH
B riaBHOM MEHIO BBIOEPHTE OIIIUIO
TEVWCOTAHOEBELFS «YcranoBku» u Haxkmure «BBOJl». Ha
T e JUCIICE aHaIM3aTopa IOSBHUTCS OKHO,
- **YCTAHOBKA**, u300pakeHHOE Ha
E.]II'II—II'IH FzepPpeHFA pHC. 820

IIIHT&I:‘&IEI‘:[!:I:IE B »ToM oOKHEe C IIOMOIIBKO KJIABHIII

WS TR RS -
¢ CTAHOERR 2acOE nepeMeleHns Kypcopa Bel  moxkere

BBIOPATh OJIHY M3 YETHIPEX OIILIMMA.

Puc. 8.2-2. Oxno « YCTAHOBKA»

JImarHocTuka - Bxox B onuuio «JIUMATHOCTHUKA» mnossoaur Bam
BBITIOJTHUTh ~ JIMATHOCTUYECKHE TECThI  OTJACIBHBIX  OJIOKOB  H3MEPHUTEIHHOTO
YCTPOWCTBA U aMIIEPOMETPUUECKOTO CEHCOPa.

Jluciuiell JaHHBIX T—> TJaBHOE MEHI0 ™ JHArHOCTHKA
B r1maBHOM MeHIO BBIOEpHUTE

FrIMATHOCTHER* ompno  «IUATHOCTUKA»

B 1',[1_‘.5 MWCIITE I naxxmure «BBOJ». Ha ngmcmnee
Cemoo pa aHaIM3aTopa TOSIBUTCS OKHO,
NiorImea **TMATHOCTUKA**, wu300pakeH-
IIa1aTIi HOe Ha puc. 8.2-3.

Puc. 8.2-3. Oxno «/IMATHOCTUKA».

IIporokoaupoBanue. Bxong B ommuio «[TPOTOKOJIMPOBAHUE»
no3BOIUT Bam 3aymaBath MHTEpBal BPEMEHU JI JUCKPETHOM 3aluCU Pe3yJIbTaToOB
U3MEpPEHUH B DHEPrOHE3aBUCHUMYIO TMaMATb, OCYUICCTBIISTh BKJIIOYEHUE U
BoikItoueHue pexuma «IIPOTOKOJIMPOBAHHME», BbIBOAUTH  PE3YJIbTAThI
M3MEPEHU Ha AUCIUIEH aHaM3aTopa U KOMIIBIOTED, a TAKKE MPOU3BOIUTH YJalIeHHUE
JaHHBIX U3 SHEPTOHE3aBUCUMON MaMsITH.

Juciiieii JaHHBIX T—> IJIaBHOE MEHI0 ™> MPOTOKOJMPOBAHHE

*IPOTOEQIIHPOELAHHE® B r1iaBHOM MeHIO BBHIOEpHTE
BRI MY TE n Haxmute «BBO/». Ha nucnnee
BRECT TSN aHam3aTropa TOSIBUTCS OKHO

- * *% *%
Oy MoTHTE IIaMATH HPOTOKOJIMPOBAHUE**,
n300paxxeHHoe Ha puc. 8.2-3.

Puc. 8.2-4. Oxno «IIPOTOKOJINMPOBAHUE»



43

DJIEKTPOHHBIN 0JOKHOT. Bxox B om0 «bJIOKHOT» mo3onur Bam
OCYIICCTBJIATH BKIIIOUCHHE M BBIKJIIOYCHHEC PCKHMA 3allMCU JJaHHBIX B 3J'I€KTpOHHBII71
OJIOKHOT, BBIBOAWTH PE3YJIbTAThl MU3MEPEHUI Ha JUCIUIEH aHaau3aTtopa, a TakKke
IIPONU3BOAUTL YJAJICHUC JaHHBIX M3 OJIOKHOTa. 3amuch JaHHBIX B 3JI€KTpOHHBIfI

onokHot ocyumiectBisiercss B pexume «MU3MEPEHUE» nHaxatuem Ha KiaBuumly
«BHHU3».

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

:‘-H'E:%'!I"IE:'EII-II;I':%HH B rnaBHOM MEHIO BBIOEpPUTE OMIIUIO
Rl «bJIOKHOT» m naxmure «BBO».
Ermmyriros Ha pucnee ananmu3zaropa OSIBUTCSL
O T HTR OKHO **3JIEKTPOHHBIU
1'_[1_-..:..:];.3;.:.5[:1;, BJIOKHOT**, n3obpakeHHOE Ha puC.

8.2-4.

Puc. 8.2-4. Oxuo «JIEKTPOHHBIN BJIOKHOT

8.3. Menw «YCTAHOBKA»

Jucruieit JaHHBIX T—)> TJIABHOE MEHK) I—> YCTAHOBKH
O10 MeH (cMm. puc. 8.3-1) ucnonb3yercst AJis HACTPOMKHM aHaiIM3aTtopa Ha

peuieHue KOHKPETHBIX 3a1a4
FEVCTAHOBE L+ AHAJIUTUYECKOTO KOHTPOJIS  BOAOPOJA.

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

¥ HACTPOUTH UHTEPEHCHBIE YCTPOUCTBA.

Puc. 8.3-1. Oxkno « YCTAHOBKA»

YcTaHoBKa YCJI0BHI U3MEPEHMH.
MeHI0 ycTaHOBKA T—> yCTAaHOBKA YCJIOBHIi H3MepeHMii
[Ipu BbIOOpe onumu «YcioBuid wuzMepeHui» (cm. puc. 8.3-1) Ha gucruiee

QHAIM3ATOPA OTKPBIBACTCA OIHO U3 TPEX vOTAHOEE L ¥CIIOEMI
OKOH B 3aBHUCHUMOCTH OT YCTaHOBJICHHOU — 1 ia vaas & hd
IPEABAPUTEILHO  EIUHULBI  U3MEPECHUSL. SMEPEHMH

Ecmm B ommunm «YcTaHOBKA  €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 kiaBumu «BBom» Ha
JMCIUICE aHAJIN3aTOpa IMOSIBUTCS OKHO
JUISL BBOJIA TAHHBIX 0apOMETPUYECKOTO

VopaHOEMTS SHaYSHIMS
BapoMeTRI Y SCEODD

AIEJIEHMA H HaXMHTE napnenus (puc. 8.3.-3). 3Hauenue
BE:*—'.IL 0apoMeTpUUECKOro JaBJICHUS

BBOOUTCI C  IIOMOLIBIO  KJIABUII

?Eﬂ .D MMPTLT. NepeMeIICHUsT Kypcopa M KJIaBUIINA

«BBO/I».
Puc. 8.3-3 OxHO ycTaHOBKHM 6apOMETPUUYECKOTO JaBICHUS

MeH1o ycTaHOBKA " TaHOBKA yCJIOBHIi H3MepeHuii

VOTAHOEEL VI JIDEI‘If‘I Ecnmu B ommum «YcTaHoBKa €IMHMUIL
U3MEPEHUs» OBLIN BBIOPAHBI EIUHUIIBI

HMSHEPEHMH U3MEPEHHsT MAacCOBOM  KOHLIEHTPALUH
b Eapou. TAENeHME BOJOpOJa, TO TMpU BbIOOpPE ONIUU
ConMEéHoCThR «YcnoBuil uzmepeHuin» (cM. puc. 8.3-1)

Ha JUCIUIEE aHalM3aTopa OTKPBIBAETCS
OKHO, IMOKa3aHHOE Ha puc. 8.3-4

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

[Ipu BBIOOpe omiuu «CoJeHOCTh) Ha
JUCIUIEE aHAJIM3aTOpa BBICBEUMBAETCS
OKHO TMOKa3zaHHoe Ha puc. 8.3-5. C

VOTAHOBK L COMEHOCTH

MIOMOIIBI0  KJABUII  NEPEMEIICHUS r
Kypcopa u  wiaBumu  «BBO/I» 02 G ,D n
OCYWIECTBJISIETCS ~ BBOJ  3HAYEHUS

COJIEHOCTH B aHAIIU3UPYEMOU
xuakoctu B nepecuere Ha NaCl.

Puc. 8.3-5. OKHO yCTaHOBKH COJICHOCTH

MeHI0 yCTAHOBKA T )CTAHOBKA yCJIOBHi H3MepeHuii
VOTAHOBEL VOTIOEMHA Ecmu B OH(ISII/II/I «y((;TaHOBKa CJIMHHUILL
. - U3MepeHus» Oblia BbIOpaHa H3Mepsiemas
HZMEPEHHMM BCJII/I‘II)I/IHa napunanmli)oro z[agﬂeﬂm
[ 2 E;al-;..:.m . TAETISF e Bojoposa (MM. pt. cT., klla), To mpm
FrowooreS Ta= BbIOOpE OMIMH «YCJIOBUH H3MEpPEHUN»
(cm. puc. 8.3-1) Ha aucmiiee aHAIM3aTOPA
OTKpPBIBAETCSI OKHO, MOKAa3aHHOE Ha PHC.
8.3-6
Puc. 8.3-6. OkHO yCTaHOBKM OapOMETPUUYECKOTO JaBJICHHUS W BBIOOpA Cpejbl TIe
OylyT IpOBOAUTHCS M3MepeHus pH,.
[Ipu BBIOOpe ommuu <« Kugkocte/['a3» Ha  mucmee  aHanmM3aTopa
BBICBEUMBAETCSI OKHO MTOKa3aHHOE Ha puc. 8.3-7.
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C nmomolpl0 KJIaBHII NiepeMelieHust Kypcopa u kiasuim «BBO» ocymectsusiercs
BBIOOp cpenbl e OyayT MPOU3BOAUTHCS

E mampor CpRene Elﬁ.?.]IE'I‘ usmepeHuss pH, (B JKMIKOCTH WU B
NIPOHMEEOIMTRCA razoBoil (Qasze). Ilpu BbIOOpe omIUu
AHATIMEY «Kugkoctb» aHaIIN3aTop Oyzner
. _ aBTOMAaTUYCCKU KOMIICHCHPOBATh
S STl b

o= CHUCTEMaTUIECKYIO MOTPEITHOCTh
== U3MEPCHHIA, W3BECTHYIO KaK
kodpbunment «Kuakoctb-I'az» (cm. .

5.3.3).

Puc. 8.3-7. OxHo BbIOOpa cpefibl e Oy 1yT IPOBOAUTHCS U3MepeHus pH,.

YcranoBka CAUHUI U3MEPCHUA

Jucmieil IaHHBIX T—> rjaBHOe MeHI0 T—> yCTaHOBKH  T—>
YCTAHOBKA eIMHHI H3MepeHus: ™

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

BHEEP%%%%&& :{;EFE_}IEH ¥ «YCTAHOBKA eauHun M3MEpeHUs»

aHaaM3aToOp IpemiaracT Bam BeIOpaTh

PHaccorad RoHIIEHTD. u3MepseMyro BenuunHy. Ha mucruiee

HI.'!CIHEI-I‘I’HCIE CoO e, a”Hajau3aTopa  BBICBEYHMBACTCSI  OKHO,
[[apOIHMadeHOs TaET. TMOKa3aHHOE Ha puC. 8.3-8

Puc. 8.3-8 OxHo BpIOOpa U3MEPSIEMOM BEIIUYUHBI

C moMomipio0 KJIaBUII NEPEMEIIeHUs] Kypcopa BbIOEpUTE OJHY U3 OINIMA Ha
aucriee (cMm. puc. 8.3-8) m Haxmute kiaBumy «BBOJ». B 3aBucumoctu oT
BbIOpaHHOM Bamu oniuy Ha AucCIIIee MOSBUTCSA OJHO U3 TPEX OKOH.

EHEEFMTE ETMHMITY I

M=MEPEHHMA

‘mr/m | BHEEPMTE EXMHMITY

MEDS TT M=MEFEHHMA

PPM e

OB REMHES THOIISETE
HC. 6.5-Ya
ENEEPMTE ENMHHMITY
Puc. 8.3-96 —E—— HoMEPFEHMI
Puc. 8.3-98 A pT.oT
rlla

8.3-9. OxHa BbIOOpa €AMHUL U3MEPEHUS.
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B mepBom okue (cMm. puc. 8.3-9a) ananuzatop mpesaraer Bam BeIOpaTh
CAUHUILY H3MEPEHHMS MAacCOBOM KOHIEHTpAIlMd BOJOPOJA NpPHU H3MEPEHUSIX B
KUAKOCTSAX: Mr/n; MKr/i; ppm. [lpu mpoBeneHun u3MepeHUil B ATHUX €AUMHHUIAX
aHANIM3aTOp  BHOCUT  JBOMHYIO  TEPMOKOMIIEHCAI[MI0O Kak Ha  CBOMCTBa
ra3onpoHuIlaeMod MeMOpaHbl CEHCOpa, TaK U Ha TEMIIEPaTypHYIO 3aBUCUMOCTD
ko3 puIeHTa pacTBOPUMOCTH BOJOPOA B BOJIE.

Bo BTopom oxne (cMm. puc. 8.3-90) ananmuzatop mnpeniaraeT Bam BbIOpaTh
€AMHUIY U3MEPEHHUs MPOLEHTHOE COAepKaHre BOJOPO/Ia: OOBEMHBIE MTPOLIEHTHI (00.
% - ucmoJib3yeTcs MpU aHaiau3e ra3oB). [Ipu NpoBeleHHM H3MEPEHUN B ATUX
€AMHUIIAX aHaJU3aTop BHOCHUT TEPMOKOMIIEHCAIIMIO TOJIbKO Ha CBOMCTBa
ra3onpoHMIIaeMON MEMOpPaHbI CEHCOPA.

B Tpethem oxHe (cMm. puc. 8.3-9B) aHanmuzaTop mnpemsiaraetr Bam BbIOpaTh
CAVHUILY HW3MEpPEHUsl MapUuaibHOrO JaBi€HUS BOJOpoAa: MM.pT.cT. uiu kKlla.
WN3mepennst B 3TUX €AMHUIIAX HCIONB3YIOTCA KAk I aHajdu3a Tra30B, TaK MU
x’unakocteu. IIpu nmposeaeHMM U3MEpPEHHMM B 3TUX EIMHULIAX aHAJIU3aTOP BHOCHUT
TEPMOKOMIIEHCAIMIO TOJIbKO Ha CBOMCTBAa ra30MpOHUIIAEMOl MEMOpaHbl CEHCopa.
[locne BrIOOpa enuuul u3mepeHus (Mm. pt. cT. win klla) Ha gucruiee aHanuzaropa
BBICBETUTCS OKHO IMOKa3zaHHoe Ha puc. 8.3-7. Ilpu BbeIOOpe ommmu «KuakocThb
aHanuzaTop  OyJIeT  aBTOMATHMYECKM  KOMIIEHCHUPOBATh  CHUCTEMAaTUYECKYIO
NOTPENIHOCTh U3MepeHui, u3BecTHyto kKak «Koaddumment XKunkocts-I'az» (cM. m.
5.3.3).

[Tocne nHaxarusa knasumm «BBOJI» Ha qucrniee aHanmu3aTopa MOSIBUTCS OKHO
pe3yJbTaToB U3MEpeHH (cM. puc. 8.1), B KOTOpOM OHHM OTOOpakaroTcsi B BLIOpaHHOMU
Bamu egunune usmepenus. Ecnu Bbl 3axoTUTEe M3MEHUTH €IMHUIYY M3MEPEHUS B
nporiecce padoThl, TO MHTENIeKTyalbHble anroputMmbl ABII-11 mo3Bonsar Bam sto
cienarb, He MpuOeras K HEOOXOAUMOCTH MPOBEJEHUSA MOBTOPHOM KaTUOPOBKH.
AHanu3aTtop caMOCTOATENbHO ONpPENETUT HEOOXOAUMOCTh BHECEHMS TE€X WM MHBIX
TEPMOKOMIIEHCAI[MI, BBIMOJIHUT BCE HEOOXOJUMbBIE IIEPECUEThI, CBSI3aHHBIE C
M3MEHEHUEM KaK HW3MEpAEMON BEJIUMYMHBI, €IMHMIIBI MU3MEPEHUs M IapaMeTpoB
KanmuOpoBku. Kpome TOro, aHamuzatop OmnpeaeauT HeoOXOAMMOCTb KOMIIEHCALMU
CUCTEMATUYECKOM NOTPEIIHOCTH n3MepeHni « Kuakocts-1"asz.

YcranoBka unrepgeiicon
Jucmieil AaHHbIX ™—> rnaBHoe MeHrw T—> ycraHoBkn  T—>
—)> YCTAHOBKAa HHTep(eiicoB

v YT IIpu BXOJ€ B OIILHIO

HACTERO I? E4 «YCTAHOBKA WnTepdericoy

HMHTEPEMCOE aHaJIM3aTOp mpeauaracT Bam BeIOpaTh

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

BS papans HacTporiku. Ha nucnnee ananmuzaropa

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

Puc. 8.3-10 OkHo BBIOOpA

uHTepdeicon



HacrTpoiika TOKOBOIro BbIX0/a

B  okume  «HACTPOUKA
MHTEP®ENCOB» (cM. puc. 8.3-10)
BbIOEpUTE ONIMI0 «TOKOBOro BBIXOJIa»
u Haxmure knasumy «BBO/». Ha
JUCIUIEE aHalIu3aTopa B TEYEHUe 35
CEKYH/I BBICBEUMBAECTCS 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 OxHO Tekynme napameTpsl.

3aTeM Ha JAMCIUIEe aHaau3aTopa
MOSIBUTCS OKHO, TMOKAa3aHHOE Ha pHuC.
8.3-12. Ecim Bpl xoTuTe OCTaBUTH
HACTpOMKHU 0e3 M3MeHEeHUl BhIOMpaeTe
«HET», anamu3atop BO3BpallacTcs B
OKHO HAacTpoWku uHTepdeiicoB. Ecmu
Bel  xoTHTE W3MEHUTHL HACTPOUKHU
TOKOBOTO BbIX0/1a BbIOMpaeTe «JA»,

Ha JIMCIUIEE aHAJIN3aTopa MOSABIAETCS OKHO, MOKa3aHHOE Ha puc. 8.3-13

Puc. 8.3-12 OkHo Bompoca

B »TOM OKHE C TTOMOIIBIO KJIABHII
nepeMenieHns  Kypcopa  BelOepuTe
CTaHIAPTHBIM TOKOBBIM BbIXOH (0-20, 4-
20 wimm 0-5 MA), Ha KOTOPBII HACTPOEH
Bam  peructpupyrommi  cCaMONMCEL.
[Tocne Haxatusa knaBumu «BBOJ» nHa
JUCILIEE aHAIN3aTOpPA MOSIBISETCA OKHO,
MOKa3aHHOE Ha puc. 8.3-14.

EEENMTE NTHATIASOH
WEALTTH CAMOIHCITA

0... 0001.0 oe%

ENEEPMTE CTLHIAPT
TOEQEOTD BRE-OTA

D=0 nol |
4_|_.I_I Ili.l.l--
: i_ f :t'i.l..l. -

Puc. 8.3-13 OkHo BeIOOpa CTaHIAPTHOTO
TOKOBOTO BBIXOJIa

C mnoMomipl0 KJIABHUII TEepeMeIeHUs
Kypcopa YCTaHOBUTE BEPXHUI
IUana3oH  IIKaJbl  caMonucua u
Haxxmute «BBO/».

Ha pucnniee ananuzaTtopa MOSIBUTCS
OKHO, IMOKa3aHHOEe Ha puc. 8.3-15.

Puc. 8.3-14 OxHO HACTPOMKHU HIKAJIbI CAMOIKCIA
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YUToObl u30€XkKaTh «3alIKaJTUBAHUSI nepa cCamMoIIuCla IIpu IIPCBBINICHUHU

- BEPXHEro Mpejena MIKaldbl CaMOIKCIIA,
¥ MEHBUHTE racuTab Bl moxere BBecTM KO3 UIIMEHT
weans E 10 pas II._E'H YMEHBIIEHUS] MaciTada 1Kajibl paBHbINA
SAlKaSNTHEIHMIY 10 WIH OTKA3aThCS OT

B ﬂ-*ﬁ* MacIITaOupOBaAHUS. s BBOJA

HET koappurenTa MacITabupoBaHUs

YCTaHOBUTE Kypcop Ha onuuio «IA» u
HaxkxmuTe KinaBuiry «BBOI».

Puc. 8.3-15 Okno BBOJa KOA(DPULIIEHTA
MaclITabMpPOBAHUS HIKAJIbl CAMOIHUCIA.
B ananuzatope Takke MpeayCMOTpPEHa BO3MOXKHOCTh BBOAA JIPYTUX
Eo CEOMBED DAz MaclITabHbIX KO3 uuueHtoB (2, 3,

FMEHBUHTE MaCUT; 2B 20). Hns BbIOOpa OOOTO M3 ATUX

WHKATH OPH SAUKRATe? kod(punuento B okHe puc. 8.3.15
e B - o HEOOXOAMMO  yAEp)KMBas  KJIABHUIIY

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

Puc. 8.3-16 OkHo BBOJa KOA(DPUIIUEHTOB
MaclTaOMpPOBaHUA KAl CAMOIKCLA.

[Tocne BpIOOpa KO3 (dULMEHTa MACIITAOMPOBAHUS AHAIU3ATOP NEPEXOAMUT B
PEXUM U3MEPEHNS U HA TUCIUIEE MOSABIISIETCS OKHO, ITOKA3aHHOE Ha puc. 8.1.

Hacrpoiika unrepdeiicoB - RS-Kanaga
Jucnjieid JaHHBIX T—> rJaBHOE MEHI0 [—> YyCTaHOBKH I—>
ycTaHoBKa uHTepdeiicoB m——>  RS-kanana

Hacrpoiika RS-Kanana

B _OKHe «HACTPOUKA VOTLAHOEBEM
NHTEP®ENCOB» (cMm. puc. 8.3-10) o F A T8

Bei6epuTe ommio «HACTPOMKA RS-
Kanamay ®  HaXMUTE  KJIaBHIIY FHP:JIEM HTh

«BBO/l». Ha pmucnee anamm3aTopa SanaTk HHTePEAT
NOSIBUTCST OKHO, ITOKa3aHHOE Ha pPHC.

8.3-17.

Puc. 8.3-17 Okno «YCTAHOBKM! RS-Kanana»

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

pe3yJbTaToOB U3MEpeHHil uepe3 RS-kaHam Ha KOMIBIOTEP, a TakKe 3aAaTh MHTEPBAI
BPEMEHHU JIJIs [Iepelauu JaHHBIX.



EEammTe MHTESDEAT
EpeMeHM L7 BEEEOITS
D HHEX

ﬂﬂ MIHH '5' T CeR
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Jsist Toro 4yToObI 3a1aTh UHTEPBAT (CM.
puc. 8.3.-17) BeiOepuTe ONIUIO «3a/1aTh
UHTEPBAI», W HAKMUTE KIIABUIILY
«BBO/l». Ha pucmiiee ananmuszaropa
MOSIBUTCS OKHO, TOKa3aHHOE Ha pHC.
8.3-18.

Puc. 8.3-18 OkHO BBO/Ia MHTEpBaia BPEMEHU JIJIs 3aIIUCH JAHHBIX

3aI[aHI/I€ HHTCpBaJIa BPEMCHU OCYHICCTBIIKICTCA C

IIOMOIIBKO  KJIABHII

nepeMenieHust Kypcopa. [locie BBoma [JaHHBIX aHANIM3aTOpP BEPHETCS B OKHO
«HACTPOUKA MHTEP®ENCOB» (cm. puc. 8.3-10).

HACTPOMKA UHTEP®EMNCOB Curnajausanuu

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

uHTepdeiicoB—> CurHanu3anuu
Hacrpoiika Curnajamzanuu

B OKHEe «HACTPOMKA
MHTEP®ENCOB» (cMm. puc. 8.3-10)
BbIOCpUTe omuuio «CHTHATU3AAR» W
Haxxmure knasumy «BBOJ». Ha
JHCTIIIeE aHAJIM3aTOPa BHICBETUTCS OKHO,
MoKa3aHHoe Ha puc. 8.3-19.

HACTPOMEL
CHTHATHZAITMH
PEcpuHIME YROESHE
Hi¥HMM YDOESHE
ErpamyrTe

Puc. 8.3-19 Okno «Hacrtpolika curnanuzanumn»
B sToM okHe BblI MOXeTe HacCTpOHUTH Mpeaeibl cpabaThIBAHUS CUTHAIU3ALUU
10 BEPXHEMY U HI>)KHEMY YPOBHSM, a TAK)K€ BKIIFOUMTH/BBIKIIOYUTh CUTHAJIU3ALIMIO.

Erenmre BEEPMHMH
nIpeIer cpabaTHESHMA
CHTHaTMIAITM

mnpeacia Cpa6aTBIBaHH$I CHUI'HaJIM3alluu.

JI1st HaCTPOMKM CUTHANU3ALUU 110
BEpPXHEMY YPOBHIO B OKHE puc. 8.3-19
BbIOEpUTE ONIUIO0 «BepXHHIl ypOBEHbY
n Haxwmute knasumy «BBO/». Ha
IUCIUIEE  aHAJIW3aTopa  BBICBETUTCS
OKHO, ITOKa3aHHOe Ha puc. 8.3-20.

Puc. 8.3-20 OxkHO HAacTpOUKH BEPXHETO
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C IMIOMOIIIBIO KIIABHUIO TIICPEMCIICHUA

T p—— Kypcopa  BBEIWTE  3HAYCHUE
CHIOHaTMSSITHE II0 BEpPXHEro mpejieia cpadbaTbiBaHUs
E:E ;::HEII:;;" 5 I—-‘ COEE :l-? CUI'HaJIM3aliyun u HaXMHUTC
- kiasuiy «BBOl». Ha gucnee

,.T.Lﬁ‘ aHaJIU3aToOpa BBICBETUTCS OKHO,

HET nokasaHHoe Ha puc. 8.3-21. Jlns

BKJIIOUCHUS CUTHAJIN3alluu

BblOepuTe omuuio  «JA» u

Haxxmute «BBOJI»

Puc. 8.3-21 OKHO BKIIFOUEHUS CUTHAIU3AIMU 110 BEPXHEMY YPOBHIO
Hacrtpoiika HuxHero nmpezaena cpadaTblBaHUsI CHUTHAJIU3ALMKU OCYIIECTBIIAETCS
aHAJIOTUYHBIM 00Pa3oM.

[Ipu cpabaTbiBaHUM CUTHAJIM3ALMU HA JAMCILJIEE B CTPOKE MKOHOK IMOSIBISIETCA
MUTAOIUN 3HaK, 0003HAYAIOIINN MPEBBILICHUE HUKHETO WM BEPXHErO IPENEIoB
CUTHAJIN3ALMM, a TaKKE Pa3facTcsl INPEPBIBUCTBIA 3BYKOBOM CHUTH&JI M B CTPOKE
MKOHOK TOSIBJISIETCSl 3HAaK 3BYKOBOI'O curHaia. [[jisi OTKIIIOUeHHs 3ByKOBOT'O CHUTHAJIa
HaXkMuTe KiaBuiry «COpoc» U ynepKUBaiTe ee B HaXKaTOM COCTOSIHUU B T€UeHHE 3-5
cek. JlJi1 MOBTOPHOrO BKJIIOYEHHUS 3BYKOBOIO CHTHaja YJEp)KUBaWTE KIIaBUIILY
«COpoc B HAXKATOM COCTOSIHUW» B TedeHUe 3-5 cexk.

YcranoBka yacor—> —> —>

Jlucniied JaHHBIX I'nmaBHOE MeHIO YcTraHoBKkH YcraHoBka
yacoB

YcTaHoBKa 4acoB OCYIIECTBISICTCS U3 YOTAHOEMTE EPFEMAI
okHa «YCTAHOBKA». B stoM okxHe

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

kiasuimy «BBO/l». Ha  gucrmee ﬂ . 52
aHan3aTopa BBICBETUTCS OKHO,

MOKa3aHHOE Ha  pHC. 8.3-22. M mammmTe EBOJ

YcraHoBuTE AaTy UM BpeMsl U HOXXKMHTE
kiasuiry «BBOJI»

Puc. 8.3-22 OKHO yCTaHOBKH 4acOB
[locne BBOJA TEKyIIero BpPEeMEHM W JaThl aHAIU3ATOpP MEPEXOJUT B PEKUM
usMmepeHust (cm. puc. 8.1). B HKHeH cTpoke OkHa OYyJIyT BBICBEYMBATHCS BPEMS U
nata. [Ipu akTUBU3aIIMK TPOTOKOJIMPOBAHUS 3aMUCh JAHHBIX B YHEPTOHE3aBUCUMYIO
NaMsTh U DJICKTPOHHBIM OJIOKHOT OYyJET MPOM3BOJIUTHCS B YCTAHOBJIECHHOMW IIIKaje

BPEMEHH.
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8.4. Menw «/IMAI'HOCTHUKA»

Jlucniiel AaHHBIX T—>rjaBHOE MEHI0 ©—> [MarHoCTHKA
IIpu BXOZ1€ B MEHIO

** THATHOCTHEL** «AUATHOCTHUKA» Ha nucree
aHaJIM3aTopa OTKPHIBAETCS OKHO,
FllpenyoMaHTETd nmokazaHHoe Ha puc. 8.4-1. B atom
CeHoopa okHe BBl MoxeTe BEIOpATh YEThIpE
JAHCIIT=d OILIMYU JUATHOCTUYECKUX TECTOB.
[Mamarm

Puc. 8.4-1 OxkHo «/luarHocTuka»
[Ipu BBIOOpPE OAHOM W3 PTHX OMIMK HAa JUCIUIEW aHaIu3atopa OyAYT BBI3BIBATHCS
OKHA, IMOKAa3aHHbIC HUKE

JIMArHOCTHKA NPTy CHIIHTEJIS.
.. . DTOT TECT 3aHMMAeT HECKOJBKO
MIET JHATHOCTHEA MuHYT. B Oerymieil HWKHEH CTpoke
MNMPEIFCHIIMTEIA TIOKa3bIBAETCSI TPOLEHT BBITOIHEHHS
TecTa.
ZapepueHo O ¥ Puc. 8.4-2a. Jlnarnoctuka

npcayCUINTCIIA.

JAunarnocruka ceHcopa

SHMATHOCTHEL CEHCOPA

B 3TOM OKHE BBICBEUMBAIOTCS TEKYIIINE Toexme=0158.5F b

3HAYEHHUS TOKA, TEMIICPATYPHI, T= 57 07

YyBCTBHUTEIILHOCTH U 3HAYECHUS = OO0 07 t1h S L

OCTaTOYHOTO TOKA CEHCOpa o= LU HAS MM PT.CT .
Puc. 8.4-26. Jlnaraoctrka cencopa Tooo= 00008 ®=h

I[I/IaI‘HOCTI/IKa IKpaHa

B IMPONICCCC BBIINOJHCHUSA 3TOT'O
TCCTA OKHO AUCILICA 3aIIOJIHACTCA I10
ClIpain 40 ITOJTHOI'O 3aIIOJTHCHUA
JAUCILICH.

Puc. 8.4-2B. JlnarHoctuka skpaHa
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JInarHocTuka mamMATH

» ) __ - [TonoxuTeNnbHOE TECTUPOBAHHUE DIIEMEHTOB
MIET JIMATHOCTHEA namsTi otpaxaercs 3anucbo OK!
IMaMATH
BEOH JE!
=l K]
EEPBOH !
EEFROML Kl Puc. 8.4-2B. JlMarHoCTHKA MaMATH

8.5. Menw «ITPOTOKOJIMPOBAHUE»

Jucniieil JaHHBIX T—> IJIaBHOE MEHI0O T—>  MPOTOKOJHMPOBAHME

Ilpu  Bxome B MeHIO *TTPOTOEONHMPOELHHME®
«IPOTOKOJIMPOBAHUE»  mna o o
JUCIITIEE  aHAIM3aToOpa OTKPHIBACTCS p':'la'I[;"‘TI’ MHT=pEAT
OKHO, TIOKa3aHHOe Ha puc. 8.5-1. B ERpmImH HTE

3TOM OKHe BBl MoOXeTe BHIOPAThH ERMEOLD TaHHEX
YETBIPE OTIHUH O™ MoTHTE IISMATEH

Puc. 8.5-1. Oxkno «ITPOTOKOJIMPOBAHUE»
[Ipu BBIOOpPE TmWepBOMl oONIUU Ha

I[I/ICHJ'Ief/'I aHaJin3aTopa BBI3BIBACTCA E:EE,]I HMTe I HTEI:‘ ESTI
OKHO BBOJAa HWHTEpPBAJIAa BPEMEHH IS EPEMeH N1 SATIMCH
3allMCH JIAHHBIX, TMOKAa3aHHOE Ha pUC. TEE IR

8.5-2. C ITOMOIIBIO KJIaBHIII

nepeMEIICHUS Kypcopa BBEIUTE

WHTEPBaJ BPEMEHU JIJIs 3aUCH JIAaHHBIX ﬂﬂ H "'.f ﬂ HHH

u Haxmute knasuiny « BBO/».

Puc. 8.5-2. OxHO BBOJa MHTEpBaia

BPEMEHH JIJIS 3aIIMCH JIAaHHBIX B

HYHEPIrOHE3aBUCUMYIO ITaMSTh.

[Ipn ycranoBke HHTEpBajga BpeMeHU BBl JODKHBI TOMHHUTH, YTO OO0BEM

HE3aBHCHUMOM IIaMSITH XOTS M SBISIETCS JOCTaTOYHO OOJIBIIMM, HO TEM HE MEHeEe

orpaHuueHHbIM. [Ipu 3agaHuM WHTEpBaja BPEMEHH JJIs 3allMCH JaHHBIX 15 MuH.,

o0beMa PHEProHe3aBUCUMOM MaMsATH XBAaTUT Ha MPOBEJEHUE 3amuceil B TeueHue 6
MECSIIIEB.

[Ipu BwIOOpe ommuu  «Bxmtoueno/Beikimtoueno»  (cMm.  puc.  8.5-1)
OCYIIECTBIISCTCS BKIFOUCHUE/BBIKIIFOUCHHE POTOKOJINPOBAHUS.
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ITpu BBIOOpe onuuu «BBIBOJ AaHHBIX» Ha JUCIUIEN aHaIM3aTOpa BBI3BIBACTCS
OKHO BBIBOJIA JTAHHBIX, [IOKa3aHHOE Ha
EHEOT TaHHHX puc. 8.5-3. B aToMm okxHe Bbl MoxkeTe
BBIOPATh ONIMHU PEATU3YIOIIHNE BHIBO]
JAaHHBIX Ha JHUCIUICH aHaiM3aTopa

TaR MY HE EREOT

IIorom (cM. puc. 8.5-4a), MOMCK JaHHBIX B
EREODT Ha ROMIIERTED npoTokoJe mo aare (cMm. puc. 8.5-40)
U BBIBOJ TIPOTOKOJA JaHHBIX Ha
KOMIIBIOTED.
Puc. 8.5-3. Oxno «BbIBOJ] JAHHBIX>»
C nomompro kimapum  «BIIPABO», Jama: 20 1002,
«BJIEBO» Bbl MOXeTe€ IPOIUCTHIBATH EBpewma: 10:E7
IPOTOKOJ JaHHBIX. [Ipyu HaXkKaTHH KITaBHUIITN H2: 2 47 P

«BBO/I» u3 okHa puc. 8.5-4a wnu onuuu T- oL
«[Touck» ®W3 OKHAa BBIBOJA JAHHBIX (CM. - i e
puc. 8.5-3) BBICBEUMBAETCS OKHO IOMCKA
JIAHHBIX 10 jate (cM. 8.5-40)

EEO] - rmomcE 1o mjare

Puc. 8.5-4a. OkHO JaHHBIX MPOTOKOJIA

[IAPAMETEH TIOMCEL - C mnoMOIIbI0 KIIABUII TEPEMEIICHUS
Kypcopa YCTaHOBUTE J1aTy U BpeMsl IS

Hama: TG'ES_E'I' MOUCKA JaHHBIX B IpoTokoje. Jlis

noucka Haxwmure kinaBumy «BBOI».

Epera: EE . ﬂﬂ Ha  jucmiee  OTKpOeTcs — OKHO,

MOKa3aHHOE Ha puc. 8.5-4a.

Heopars - 'EEBOT

Puc. 8.5-46. OKHO mOUCKA JaHHBIX IO JIaTE

[Tpu BBIOOpe ommuuu «BBIBOJA AaHHBIX Ha KoMIbloTep» (cM. puc. 8.5-3) u
Haxkatun knaBumm «BBO/l» ocymiectBisercss mepeada MpOTOKOJA TaHHBIX Ha
kommbpioTep 1o RS-kanamy. [ns HaOnrofeHWss B peallbHOM BPEMEHH TpoIiecca
u3MepeHuss Bbl MokeTe MoJb30BaThCsl MPOTPAMMHBIM OOCCIICYCHHEM, BXOJISIIAM B
KOMIUIEKT MOCTaBKH (Auckera 3.5 ).



54

JUIsi OYUCTKU siYeeK MaMsiTH B
okHe «I[TPOTOKOJIMPOBAHUE»
(cMm. puc. 8.5-3) BbIOEGpPUTE OIIIHUIO
«OYHUCTUTHh TIAMATH» M HAKMHTE Ha
KJIABUIILY «BBO/I». [Tocne
TIOJITBEPIKICHUS OYMTKHU 3aluceil Ha
JUCIUIee aHajau3aTopa B TEYEHHE 5
CEKYHJ OTKPOETCSI OKHO, MOKa3aHHOE
Ha puc. 8.5-5.

8.6. Menw «bJIOKHOT»

ECE SATIMCH CTEPTH

Puc. 8.5-5. OkHO yaaneHust 1aHHBIX.

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

SNEETPOHHIH
ENOEHOT

EBrnmyirs
Oy MoTIHTR
I[IpocmorE

IIpu Bxone B MeHIO «bIIOKHOT»
Ha JUCILIEe aHaJM3aTopa
OTKPBIBAETCA OKHO, IIOKa3aHHOE Ha
puc. 8.6-1. B aTtoMm okHe Bbl moxere
BBIOPATH TPU OMILIMH.

Puc. 8.6-1. Oxno «JIEKTPOHHbBIN BJIOKHOT»

[Tpu BeIOOpE oMU « BKIIOYNTE/BBIKITIOUNTEY» BKIIOYACTCS WIIA BBIKIIOYACTCS
ANIEKTPOHHBINH OnOKHOT. [Ipm 3TOM B pekMMe HU3MEPCHHUS B BEPXHEH CTpOKe
MOSIBJIICTCS WJIM MCYE3aeT «MKOHKa» OJIOKHOTA (CM. puc. 8.1).

[Tpu BBIOOpE omiuu «OYUCTUTH
MPOUCXONNUT YAAJICHHE JIaHHBIX W3
0Jioka ’HeproHe3aBucumoi mamsaru Ha
IUCIUIee aHanmu3aTopa B TEYCHHE S
CEKYH]I OTKpPBIBA€TCS OKHO, MIOKa3aHHOE
Ha puc. 8.6-2.

O0BbeM HIEKTPOHHOTO OJIOKHOTA
paccuntan Ha 500 3anucei.

ECE SATIMCH CTEPTH

Puc. 8.6-2. OxkHo «Ounctka OJIOKHOTa»
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[Tpu BBIOOpE OIIIAU
«IIpocmotrp»  (cM.  puc.  8.6-1)

SariMos Mo OF

ﬂama: S0.10.0F OTKpPBIBAETCS OKHO, IIOKa3aHHOE€ Ha
Evera: 10:E5:4E5 pHc. 8'(6:'3' BITERO
- i TTOMOIILI0 KIJIABHII « »
H?: =45 okl
= '4.:___ *"F':'J‘r «BITPABO» Brr MOXKETE
T: 2.1 0 IPOJIMCTHIBaTh JIaHHBIC, 3aIIMCAaHHbBIC B

AJIEKTPOHHBIN OJIOKHOT.

Puc. 8.6-3. OkHO «3ammce B OJIOKHOTEY

9. KAJIMBPOBKA AHAJIM3ATOPA.
9.1. B ananu3aTope peajn30BaHbI CJleAYIONIHE BUAbI KAJIUOPOBOK:
o KammOpoBka 1o HyJ€BO# TOUKE;
e AproMaruueckas kanuoOposka 1o [1I'C;
e CrenuanbHas KaTuOpoBKa Mpu nMoMouy kaiubdparopa (puc. 9.4).
OO0mue mMonoXkKeHus MO KaauOpOBKE aHalu3aropa MpUBENEeHbl B IL.O. 5.2
HACTOSIILIETO PYKOBO/ICTBA.
9.2. IIpouenypa kaauOPOBKH HYJIEBOI TOYKH aHAJIM3AaTOPA.
B xauectBe cranmapTHoro o0pasiia C HYJEBBIM COJEPKaHHEM BOJOPOJa MOXKHO
HCIIOJIb30BaTh aTMOC(EPHBIN BO3TYX.

[Ipu xanubpoBke mo Bo3ayxy ACpH,; MOXeT HaXOAWTHCS B U3MEPUTEIHLHOMN
Kamepe. BxomHyio TpyOKy U3MEpUTEIBHOM Kamepbl CIEAyeT COSAUHUTH C
HEHTPAIBHBIM MITYIIEPOM TOOYAUTENS pacxojia U SHEPTUYHO CHKUMas MOOYAUTEINb
pacxopa (7-10 pa3) mpoayiiTe U3MEpPHUTEIBbHYIO KaMepy aTMOC(HEPHBIM BO3TYXOM.
Jlyist BX0o/1a B MEHIO KaJIMOPOBKHU aHAIM3AaTOpa MO HYJIEBON TOYKE HAKMHTE KIIABUIITY
«BBom». Ha nmmcrnee anamusatopa mosiBuTcs okHo, **I'JIABHOE MEHIO**,
MoKa3zaHHoe Ha puc. 9.2-1.

**THNLEHOE MEHHE** 3aTeM ¢ TIOMOIIBIO  KJIABHIII
R pp— NEPEMEIIICHUST Kypcopa BbIOEpUTE

.\Erigf;%;fﬁ;;i ommuio «KamuOpoBKW» M HaXMUTE
yI-TEREVEL «BBOl». Ha aucrnee ananm3zaropa
AHarHoCTHES

|3 T _ TTOSIBUTCS OKHO,
POTOROIIHPpOESHMES **KAJIMBPOBKA**, mokazanHoe
EnorHOT Ha puc. 9.2-2

Puc. 9.2-1. I'maBHOE MEHIO



C mnoMomipl0 KJIaBUII TEpPEMEIeHUs
Kypcopa BbiOeputTe omnuuio «Hynesoit

*EALATTHMEPOEEL**

PHvI2E ST TOY R TOYKM» U HaXmuTe kiasuily «BBO/».
j_::_ MOES J'II-IEiI_H_!E-I-, = Ha pgucninee anamuszatopa MOSIBUTCS
CroeIr. mamnHb POERA OKHO «KAJIMBPOBKA HYJIA»,

MOKa3aHHOE Ha puc. 9.2-3.

Puc. 9.2-2. Oxuno «KAJIMBPOBKA»

EATTHEROEELR HY¥IIA Hanee Claenys HHCTPYKIIHH,
BBICBEUMBAEMOU Ha AUCIIICC aHaJIn3aTopa
IToMecTHTE ceHCOpP HA BO3AVX Ha)xmuTe Knapunry «BBOJI.

H HaxxmuTe BBOJ]

Ha nucnnee aHaJIn3aTopa MOABUTCA

OKHO COOOIIEHMIA, IMOKa3aHHOE Ha pHLC.
9.2-4.

Puc. 9.2-3 Oxno «KAJIMBPOBKA HVYJIS»

B HwxHEW dYacTM OKHa BBIBOJUTCS
TEeKylIee 3HAYEHHE U3MEpAEMOU
BEJIMYMHBI B MpeBapUTEIHLHO
BBIOpaHHON Bamu enuHuIle H3MEPEHHUS.
[Tocne  crabunuzanuu  MOKa3aHUU
Haxkmute Kinasunry «BBO/Dy.

Ilocrme "'I':LrlIiJIIi =S ITIFIL
TICE = 3.:LI—IHII HaidIMIHTe

'EEOT
0.07 o6%

Puc. 9.2-4 OxHO cooOeHni

JI71st TOUHOM KamuOPOBKHU HYJIEBOW TOYKU aMIIEPOMETPHUECKHUI CEHCOP JOJKEH OBIThH
NOJAKJIIOUEH K aHalnu3atopy He meHee 12 yacoB. Eciu ammepomMeTpudeckuil ceHcop
nepen MpoBe/IeHHEM KaJuOpOBKHM HE OTKIIOYAJICS OT aHajJu3aTopa M HaXOJMWJICS Ha
BO3JIyX€ WU B CPEJIE C HU3KUM COJIEp’KaHHEM BOJIOPOJIa, TO MOKA3aHUsl aHAIN3aTopa
JOIDKHBI CHU3UTBCA 10 3Hauyenuit 0 - 5 mkr/amM’ (0 — 0.05 06. %) MeHee 4eM 3a 15
muH. Ecnu nokazanus ananuzaropa npessimatot 5 MKr/i (0.05 00. %), Heodxoaumo
noaoxkaarh emie 20-30 mMuH., a 3areM yOEAMBIIUCh B CTAaOWJIBHOCTH IOKAa3aHHM
Haxkath kiasuiry «BBO/».
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BHUMAHMUME ! Ecaiu Bam HeoOX0AMMO MPOBOAWTH H3MEPEHHUS CIICIOBBIX KOHIICHTPAIIMA
BOJIOpPOJa B JKUIKUX WM Ta3000pa3HbIX CpeAax C BBICOKOM TOYHOCTBIO, PEKOMEHIYeTCs
TIIATETFHO MPOBOJUTH KATMOPOBKY HyJNeBOW Toukw. [l 3TOro HeEoOX0oIMMO YOEAWThCS B
CTaOWIBHOCTH MOKAa3aHUN aHalM3aTopa B T€UEHUE, MO KpaiHed mepe, 15 MuHyT (cMm. puc. 9.2-4).
Ecnmu mepen kaimOpoBkoit HyneBoit Touku ACpH, Haxomwics B cpelie ¢ BHICOKUM COJACpPKaHUEM
BOJIOPOJIa U3MEPUTENBHYIO KaMepy cliefyeT Oosiee TIIATENbHO MPOIYTh aTMOC(EPHBIM BO3IYXOM.,
a BpeMs JOCTHKCHHsI CTAOWJIBHBIX TMOKa3aHWI aHanu3aTopa YBEIMUYUTh 10 1 daca. YOeauBIIKChH
YTO TMOKa3aHWs aHaIU3aTopa JOCTUIJIM HU3KOW M CTaOMJIbHOM BO BPEMEHHU BEIMYMHBI, HAXKMHUTE
kiasuiry «BBO/».

Cronp anuTenbHas MpoleAypa KaluOpPOBKH HYJIEBOM TOYKHU SIBISETCS HEOOXOIMMBIM
YCIIOBUEM ISl OCBOOOKICHHSI MOBEPXHOCTH M3MEPHUTENBHOTO 3JIEKTPOAa OT aacopOMpPOBAHHOTO
BOJIOpOJA.

LS Bl =E 2 2 a':t: [Tocne Haxatus wiaBumu «BBO/l» Ha
. JICIJIEE aHAIN3AaTOpa B TEUEHUE 3-5 CEK.
BbICBeuMBaeTcsa cooOienne «KamuOpoBka
HYJIEBOM TOYKM YCHEIIHO 3aBEpIICHA.
l]ﬁ 3aTeM aHaIM3aTop NEPEXOIUT B PEKUM
U3MEpPeHH W Ha JuCIuiee OoToOpaxkaercs
103y SO.10.02, OKHO, TIOKa3aHHOE Ha pHC. 9.2-5

Puc. 9.2-5. OxHO pe3ysbTaTOB U3MEPEHUN

[leproAMYHOCTh MPOBEACHUS KANUOPOBKH HYJIEBOM TOYKH 3aBHCHUT KaK OT
JMana3oHa KOHIIEHTPAIMi, B KOTOPOM MPOBOJSATCS U3MEPEHUs, TaK U OT TOYHOCTH C
KOTOpOil HEOOXOJUMO MPOBOAWTH HU3MepeHHs. Ecin m3MepeHus TpOBOASTCS B
Jyara3oHe BBICOKUX KOHIEeHTpauui (6osee 10 06. % wumu Gonmee 160 mkr/m), To
KaTuOpOBKY HYJIEBOM TOYKH HY>KHO NMPOBOJIUTH HE pexe | pa3a B Mecsll, a Takxke
nocne 3aMeHbl MemOpanHHoro konmauka AC wunm pactBopa snekTpoiuTta. Ecnm
M3MEpEHHs] TPOBOAATCA B 00JacTH HHU3KUX KOHIICHTpAIMii BOAOpoaa (HAampumep
MeHee 16 Mmkr/m unu Menee 1 00. %), KanMOPOBKY HYJIEBOM TOYKH >KeJATEIbHO
IpOBOAWTH HE pexe | pa3a B HeAemo, a Takke IOocie 3aMeHbl MeMOpaHHOTO
konmayka AC wimm pactBopa anekrponuTta. CMeHy pacTBopa dJIEKTPOIUTA
PEKOMEH TyeTCsI POBOJUTH 1 pa3 B MecHIL.

9.3. IIpoueaypa aBTOMATHYECKON KAJIMOPOBKH aHAJIU3ATOPA.

[Ipn aBTOMaTHYeCKOW KaIMOpPOBKE aHaIM3aTopa B KayeCTBE CTaHAAPTHOTO
oOpasla ¢ U3BECTHBIM COJEPKAHMEM BOJOPOJAA MCIIONb3YEeTCsl MOBEPOYHAs ra3oBas
cmech (III'C) w3 OammoHa wWAM YHCTBIA BOJOPOJ, MOJY4YaeMbld B peakUuu
PacTBOPEHUSI METAJUNIMUECKOTO IIUHKA B pa30aBICHHON CEPHOM WIIM COJISTHOM KHUCJIOTE.
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ABTOMATHYECKAsl KAJTMOPOBKA aHAJIU3ATOPA 10 Boaopoaocoaepxkamum II'C.

[Tpu kamubGpoke mo III'C ACpH, moxeT ocrtaBaThCs B HU3MEPHUTEIBHON
kamepe. Ecnu nmepen aBTOKanInOpOBKOM MPOBOAWINCH U3MEPEHUSI B KUJIKUX CpeJax,
TO W3 WU3MEPUTEIHHON KaMmepbl HEOOXOIMMO CIHUTh OCTaBIIYIOCS >KUIKOCTb. Jljis
sroro UK pgocraror W3 KpoHIITelHa, moBopaunBaroT Ha 180 °. Ilpu momorn
noOyautens pacxona MK nmpomyBaroT aTMocpepHbIM BO3AyXoM (cM. 1. 9.2.), mocie
YEero U3MEpPUTEIbHYIO KAMEpY OMSATh YCTAaHABIMBAIOT B KpoHIITENH. [locie npoayBku
Ha YyBCTBUTEIbHOU NMOBEepXHOCTH AC He JOJIKHO OCTaBaThCs Kameiab BOAbL. banioH
C MOBEPOYHOM Tra30BOM CMECBIO, YE€PE3 TUAPO3ATBOP, NOACOCHUHSIOT K BXOIHOU
TpyOke u3MeputenbHo Kamepbl. C TOMOIIBI0O BEHTHJIS TOHKOW PETyJIMPOBKH Ha
peaykTrope 6amnona ycranaBiuBatoT pacxoi [II'C paBHBIN HECKOJIBKUM ITy3bIpbKam
[II'C B cexyHy (HaOI0IeHUE BEAYT IO THIPO3aTBOPY).

Jlnst  mpoBeAeHUST aBTOMATHYECKOW KaduOpOBKM aHalM3aropa HaKMUTE
knaBuiny «BBom». Ha naucnimee ananmzaropa mnosiButcs okHo, **['JTABHOE
MEHIO**, noka3zannoe Ha puc. 9.2-1. C moMoIipo KJIaBUIll epeMenieHus Kypcopa
BeiOepuTe ommuio  «KAJIMBPOBKW» wu naxmute «BBOJ». Ha aucree
aHanuzatopa mnosiButcs okHo, **KAJIMBPOBKA**, moka3zannoe Ha puc. 9.2-2. C
MIOMOIIBIO KJIABUIII MepeMEILICHHS Kypcopa BbIOECpUTE OTIIUIO
«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
MpojeNald BCE BBINIE H3JIOKCHHBIC
YCTaHOBRHTE CEHCOP omepari W HAKMHTE  KJIABHIIY
B KATHOPOROYHYIO «BBO/I.
CMeECh
H Ha:kMmuTe 'BBO T

Puc. 9.3-1 Okno coobuenniit cKABTOKAJIMBPOBKA)»

Ha nucnnee anHanmuzaTopa MOSIBUTCS OKHO BBOJ@ JaHHBIX 0apOMETPUYECKOTO
JIaBJICHUs, IOKa3aHHOE Ha puc. 9.3.-2.

VOopaHOEMTS SHadeHMe C mnoMompI KIAaBUII TMEPEMEIICHUS

P POMETRIYE S o 0D Kypcopa u knasumm «BBO/]» BBeaute

,]IELE TIEeHMI M Ha¥YidHme TCKYHICC 3HAYCHHC 6ap0MeTqueCKoro
'"BED ,I{' JIABJICHMS Ha 1aTy KaTUOPOBKHU.

F60.0

Puc. 9.3-2 OxHO BBOJIa OapPOMETPUUECKOTO JTABJICHHUSI.
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Ha nucnee ananmuzaTopa OTKPBIBAETCS OKHO JUIsl BBOJA 3HAUCHHS KOHIICHTpAIlUU
Bojiopoaa B I1I'C, moka3zanHoe Ha puc. 9.3.-3.

YCTaHOBMTe BHAYCHMCS C IMOMOIIBIO KJIAaBUII TIICPEMCUICHUA
KOHIIGHTPAIMM B Kypcopa u kinaBumm «BBOJl» BBenute
KATMEPOBOYHOM 3HAUEHHE KOHLEHTpalUUW BOAOpPOJA B

%) V]
Tas0BOM CMecH. III'C B 06. %.
5 40 06.% Puc. 9.3-3. OxHO [/ BBOJA 3HAUCHUS
! KOHIIeHTpanuu Bogopoxaa B I1I'C.

IIpumeyanue. ABTOKaIMOPOBKY HYX)HO TpoBoauTh 1o [II'C HachIeHHOM TapamMu BOJIBI.
Hns storo III'C mpomnyckaroT yepe3 yBIAaXHUTEIb K BBIXOLY KOTOPOIO MOJKIIOYAIOT BXOAHYIO
TpyOKYy M3MEpHUTEIbHON Kamepbl. Tak Kak KOHLEHTpAIHs BOJAOPOAA B Ta30BOM CMECH 3aBHCHUT OT
JABJICHMUSI HACBIUIEHHBIX BOJSHBIX [AapOB, AaHAJINW3aTOP BBIUMCIUT MCTUHHOE 3HA4YEHHE
KoHIeHTparuu 1o dopmyie A = X*(B-pH,O)/B. [losTomy mocie TBOWHOTO Ha)KaTHs KIIABHIIH
«BBom» Ha mucruiee aHanmM3aTopa OTOOpa)KaeTCsl UCTHHHOE 3HAYEHUE KOHIIEHTPAIlMU BOAOPOJA B
II'C, naceimenHoit mapamu Boasl. Ecnu aBTokanmuOpoBka mpoBoautTcs mo «cyxoi» II'C, To ¢
KJIABHATypbl HEOOXOIMMO BBECTH PacUyeTHOE 3HAUCHHE KOHIIEHTPAIIMH BOJOPO/Ia BEIYHCICHHOE TI0
dbopmyie A = X*B/(B-pH,0),
rae: A — pacueTHOE 3HaU€HHE KOHIIEHTPAllUU BOJOPOAA, BBOAMMOE C KJIaBUATYpHI;
X — npouentHoe coaepxanne Hy B [II'C (macnopt Ha [1I'C);
B — GapomeTrpuueckoe AaBlieHUE, MM. PT. CT.
pH20O — naBieHne HaCBIIEHHBIX BOASHBIX TAPOB MPU TEMIIEPATyPE U3MEPEHUSI.

Ilocie BBoma 3HaueHus KoHIEHTpauun H, Ha nucnnedl ananmmszartopa
BBIBOJIUTCSI OKHO COOOILEHUH, aHAJIOTUYHOE MOKa3aHHOMY Ha puc. 9.2-4. B HuxHel
4aCTM OKHA BBIBOJAMTCS TEKyllee 3HA4YeHHE U3MepsAeMor KoHUeHTpauuu Ho,
paccunTaHHOE O MPOLUION KanmuOpoBouHOM xapakrepuctuke. [locie crabunuszanuu
noka3zaHui Haxmure kinauiry « BBO/». Ha nucmiiee ananuzaropa B TeueHue 3-5 ¢
BBICBETUTCS COOOIIeHnEe «ABTOKaIMOpOBKa YycremHo 3aBepuieHay. [Ipu sTom
aHaJIM3aTOpP PACCUYMTAET HOBYIO KAJMOPOBOYHYIO XapaKTEPUCTUKY M TMEpelaeT B
pexuM n3Mepennil. Ha gucniee ananm3aropa nmosiBUTCS OKHO, aHAJIOTUMYHOE puUc. 9.2-
5.

Nuremnekryanpuble  anroputMbl  ABII-11  noszsonstor Bam  mpoBoauTh
aBTOKaJIMOpPOBKY B JI00OI BHIOpAaHHOW €IWHUIIE M3MEPEHUs, a MPU HU3MEPEHMSIX
NepexoauTh B Apyrue enuHulbl udmepeHus. [Ipu 3tom He TpeOyeTcss MpOBOAMTH
aBTOKaJIMOpPOBKY CHOBa. AHAJIM3aTOp CaMOCTOSATEIBHO OMNPEAEIUT HEOOXOAMMOCTh
BHECEHMsS] Te€X WM HHBIX TEPMOKOMIICHCALIMM, BBIMOJHUT BCE HEOOXOIUMBIE
IIEPECYETHI, CBA3AHHBIE C U3MEHEHUEM KaK M3MEPAEMOUN BEIWYUHBI, TaK U €IUHULIBI
U3MEPEHUS.

[lepnouyHOCTh MPOBENEHUS ABTOKAIMOPOBKU OMPEIEISETCS TOYHOCTBIO, C
Kotopol Brl xotute mnpoBoauTe uzMepenus. [Ipm 3TomM Bbl Takke AOJKHBI
YUYUTBIBATh, YTO YyBCTBUTEIBHOCTh AC MOXET M3MEHATHCS BO BpeMEHU. braronmaps
BBIOOPY ONTHUMAJBHBIX YCJIOBHM paboThl M BHYTpeHHHX mapameTrpoB AC oHH
00€ecreynBaOT CTA0WIBHOCTh TOKa3aHUW NpPH MOCTOSHHOM OapOMETpHYECKOM
JIaBJICHUH, TEMIIEPATYpE U KOHLEHTpAUUH BOJAOpoaa He Xyxke 3-5 % B TeueHue 3-X
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Henenb. Ecin Bac ynoBieTBOpsieT 3Ta TOYHOCTh, BBl MOXKETE NHPOBOJIUTH ABTO
KanmuOpoBKy He pexe 1 paza B 20 nueil. Ecnu uzMepeHus: mpoBoJsTCS B 00yacTu
MaJbIX KOHIIEHTpAlUMi BOJIOPOJA, STOT MHTEPBaI MOXKET ObITh yBenuueH a0 1 —1.5
MECSIIEB.

9.3.2. ABTOMAaTHYeCKAasi KAJTMOPOBKA M0 YUCTOMY BOJAOPO.Y.

Jlommyckaetrcst KamuOpoBKa MO YHUCTOMY Bojopoay. Jljis 3TOro BO3BMHUTE
mpoOUpKYy M 3akpenure ee B mrTartuBe. [[poOupka 3amoyHIEeTCs] aKKyMYJISITOPHOM
cepHOM KucioTod. B Hee OpocaroTcsi Tpu M3MenbueHHbIE TpaHyibl muHKa (800 —
1000 wmr). ITocne aToro mpoOMpKy HEOOXOAUMO TOICOEANHUTE Yepe3 MEPEXO0IHUK, K
BXOJIHOM TpyOKEe H3MEPUTENbHON Kamepbl (MpoOMpKa M TEPEeXOAHUK BXOISAT B
KOMIUJIEKT TOCTaBKH). BpIxoaHyo TpyOKy pEeKOMEHAYyeTCs MOAKIIOYUTh K
TUIPO3aTBOPY WIM MOTPY3UTh B CTakaH ¢ BOjou. [Ipu 3ToM Oosnblas 4acTh ITUHKA
JOJDKHA PAcTBOPUTHCS B cepHOM kucinore. [locne crabunmuzanuu TOKa3aHUMA
MIPOBEINTE ABTOKAIIMOPOBKY COIIACHO 1. 9.3.

[Tpumeuanue. [Ipu npoBeneHNN aBTOKATIMOPOBKH MO YHCTOMY BOAOPOJY B OKHE IS BBOAA
3HAYCHHUS KOHIEHTpanuu Bojopoaa (cMm. puc. 9.3-3 HeoOXOAMMO YCTAaHOBUTH 3HAUYCHHE
koHneHTpanuu paBHoe 100 00. %. Tak kKak KOHIEHTpaIus BOAOPOJAa B KaJTUOPOBOYHOM Trase
3aBUCHT OT JIaBJICHHUS HACBHIIIEHHBIX BOJSHBIX MapoOB, aHATU3aTOP BBIYMCIUT UCTUHHOE 3HAUYCHHE
KoHIleHTpanuu mo dopmyne A = X*(B-pH20)/B. TlosTomy mocie OBOMHOTO HaKaThs KIABUIIH
«BBom» Ha muUCIUIee aHAIM3aTOpa OTOOpPaXKACTCS] UCTHHHOE 3HAYCHUE KOHIICHTPAIMU BOAOPOJA C
Y4€TOM JIaBJICHUS HACHIIICHHBIX BOASHBIX M1apOB.

9.4. Ilpouenypa cnennajbHOH KAJUOPOBKH aHAJIM3AaTOPA.

[Ipu cnermanpHOM KaTMOPOBKE aHAIM3aTOpa B Ka4ecTBE 00pa3iia ¢ U3BECTHBIM
COJIEp’)KaHHEM BOJIOPOJAa HCIOJB3YIOT BOJOPOJOCOAEPKAILYI0 Ta30BYI0 CMECH,
MOJIy4Ya€MYI0 C IMOMOUIBI0 YCTAHOBKHM JUISl MPUTOTOBJIIEHUS MOBEPOYHBIX T'a30BbIX
cMeceit (cM. puc. 9.4).

AC poctal0T U3 HU3MEPHUTEIBHONW KaMmepbl U C MOMOIIbIO (DUIBTPOBAIBHON
OymMarn wWiIM MapJeBOr0 TaMIOHA YyAANSIOT OCTaBIIMECS Kalld BOJBI  C
gyBcTBUTENbHOM moBepxHOocTH AC. KamuOposky ananmzaropa mpoBoasT mo [1I'C,
MoJIy4aeMoil B pe3yjbTaTe CMEIMBaHUS (UKCUPOBAHHOTO OOBEMa BO3AyXa C
3aJIaHHBIM KOJIMYECTBOM Ta3000pa3HOT0 BOJOPOJA, BBIACISIEMOTO B XHUMHUYECKOM
pEeakiMK PACTBOPECHHS METAITMYECKOTO IMHKA B pa30aBI€HHON CEpHOM KUCIIOTE

/n +H2804 = ZHSO4 + H2 (2)

s nonmyuenus: noBepouHoit razosoit cMmecu (I1I'C) ¢ cogepxkannem Boaopoia
oT 3.5 10 7 00. % mpUroTOBHTE HAaBECKY METAIMYECKOro MUHKAa Maccou ot 100 mo
200 mr. [ns G6onee OBICTPOTO MPOTEKAHUS PEaKIIUU PEKOMEHYETCs] HABECKY ITMHKA
U3MENbYUTh. B3BelnBaHEe NPOU3BOAUTh HA aHATUTUYECKUX BECAX C LIEHOW JICJICHUS
HE MeHee | Mr.

CrnennanbHyto KanuOpoBky aHanmmuzatopa mo [II'C mpoBomdar clieayronmm
obOpazoM. Cobuparot ycraHoBky ajiisi npuroroBieHus: [II'C B cooTBeTcTBUU € pHC.
9.4. Cocyn 3 ycTaHaBIMBAIOT B HEMOCPEACTBEHHOW OJIM30CTH OT aHalu3aTropa.
AMITIEpOMETPUUYECKHUI CEHCOp 5 yCTaHABIMBAIOT B COCYH 3, TEPMETUYHO (PUKCUPYS
€ero C IMOMOIIbI0 Talku 4 U PE3WHOBOTO KoOJbla. ['MIpPO3aTBOP 3aKPHIBAIOT C
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MOMOIIBIO TPOOKU 2, IPEIBApUTEIBHO 3aIMOJIHUB €ro Bojoi. PeakTop 7 3amoiHsiOT
aKKyMYJISITOPHOM CepHOM KHCIOTOW. M3MenbueHHYI0 W B3BEUICHHYIO HaBECKY
METAJNIMYECKOT0 IIMHKA OPOCAIOT B PEaKTOp 7 U OBICTPO COETUHSIOT €ro CO BXOIHOU
TpyOkoii 6 emkoctu 3. Ilocie 3aBepuieHusi peakiuu (MpekpanieHue mpoiecca
oOpazoBanus my3bIlpbkoB H, B peakTope 7) BEHTWIb 2 OTKPBIBAIOT M CTPaBIMBAIOT
U30BITOK JIaBJIeHUs B cocyie 3 uepes ruaposarsopl0.

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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Jlutst MIPOBEACHUS cenMaIbHOM
CIIEL. KAJIHBPOBKA KaIMOPOBKM  aHajgu3aTopa  UCIOJb3Ys

BBeHTe Maccy KaOpaTop HaxMUTe KiaBuiry «BBomy.
Ha nucrninee ananuzaTopa MOSIBUTCS OKHO,
**[JIABHOE MEHIO**, moka3zanHoe Ha
puc. 9.2-1. C nomoupl0  KIABHUII
MepeMeIleHHs] Kypcopa BBIOEPUTE OMIIUIO
«KanubpoBka» u Haxkmute «BBom» (cMm.

Puc. 9.4-1 OKHO MHCTPYKLUH puc. 9.2.2). 3areM BbIOEPUTE OILMIO

«CTIEIL. KAJIUBPOBK A» «Crmen.  kanuOpoBKa» M HAKMHUTE
«BBO/l». Ha pgucnnee anamuszaropa

nosiButcst okHo **CIIELl. KAJIMBPOBKA**, noka3zannoe Ha puc. 9.4-1.

C moMoOmbI0 KIJIABUII MEPEMEIICHHUS Kypcopa BBEIWTE MAcCy HABECKH LMHKA H
Haxxmute kiasuiry «BBO/». Ha qucniinee ananu3aropa MosiBUTCS OKHO COOOIICHUH,
aHajioruyHoe puc. 9.2-4. B HIKHEW 4acTH 3TOTO OKHA OyJEeT BBIBOJUTHCA 3HAUCHUE
U3MepAeMOr BeTMYUHEL. [loce 3aBepiieHus: peaklny pacCTBOPEHUS LIMHKA OTKPYTUTE
BeHTWIb 2 (cM. puc. 9.4) u «copocbTe» n3obITouHOE napienue [II'C B ycTpoiicTBe
st kanmuopoBke YK-01. loxaurech koraa my3sipbku [II'C mpekpatatr BBIXOAMTH
yepe3 ruapos3atBop. [locne crabunuzanuu nokazaHuii Haxxmute kinapuiry «BBOJ».
Ha gucnnee ananmu3zaropa B Te4eHHE 3-5 CEK. BBICBETUTCS COOOIIECHHE
«KAJIMBPOBKA VYCIIEIHIHO 3ABEPIIEHA». B TedueHue 3TOro BpeMeHU
aHAII3aTOp TMPOMU3BENET pacyeT KoHUeHTpauuu Boxopoxna B III'C, wu3menur
napameTpbl KalMOpOBKU U MEpENIET B pexxuM u3Mepenus. Ha nucriee ananuzaropa
OTKPOETCSI OKHO, aHAJIOTUYHOE OKHY, TOKa3aHHOMY Ha puc. 9.2-5.

NurennekryanbHble anroputMmsel, peanuzoBanHbie B ABII-11 mo3Bonstor Bam
MIPOBOJIUTH CIEIUATBHYIO KaJTUOPOBKY B JIF000H BBIOpAHHOUN €IMHUIIE U3MEPEHHUS, a
3aTeM MPU W3MEPEHHSIX MEPEXOJUTh B JOOYIO IPYTyr0 eAuHUIly m3MepeHus. [lpu
ATOM He TpeOyeTcs elle pa3 MPOBOJUTh KaTuOPOBKY. AHAIM3ATOP CaMOCTOSITEIBHO
OTIPEICTUT HEOOXOIMMOCTh BHECCHHSI TEX MITM MHBIX TEPMOKOMITCHCAIIUN, BHITTOJTHAT
BCC HEOOXOJMMBIE TEpPEeCUYEThl, CBSI3aHHBIE C W3MEHEHHEM KaK H3MEpsIeMOi
BEJINYMHBI, TaK U €TUHULIBI U3MEPEHUS.

[lepromuyHOCTh TIPOBENCHUS KAJTUOPOBKH OMNPEACNSIeTCS TOYHOCTHIO, C
Kotopor Bprl xorure mnpoBoauts uzMmepeHus. [lpu 3tom Bel Takxke AOJKHBI
YUYUTHIBATh, YTO YyBCTBUTEIbHOCTh AC MOXET U3MEHATHCS BO BpeMeHU. braronaps
BBIOOPY ONTHUMAJBHBIX YCJIOBHM paboThl W BHYTpeHHHX mapameTrpoB AC oHH
00ecCIeynBalT CTAO0MIBHOCTh TOKa3aHUW TIPU TIOCTOSHHOM OapoMETpUYeCKOM
JABJICHUM W KOHIIEHTpaluu Boaopoaa He Xyxke 3 -5 % B TeueHwe 3-X HEIEb.
[Toatomy, eciim Bac ynoBieTBOpsieT 3Ta MOTPEIHOCTh U3MEPEHUU, Bbl Moxere
IIPOBOJINTH KAIIMOPOBKY He pexke 1 pasa B 20 gueit. Eciam usmepeHus mpoBoasTCs B
00JIaCTH MHKPO TPAaMMOBBIX KOHIIEHTpPAlMi BOAOPOJA ITOT MHTEPBAI MOXKET OBITH
yBenuueH a0 1 — 1.5 mecsiies.

HABECKH HNHHKA.

250.0 Mrp.
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10. IIOPAJOK PABOTBI.

[loce BKIIOUEHUS aHAIW3AaTOPa HAYMHAETCA ITPOLECC CaMOJAUArHOCTHUKHU.
[Tocne 3aBepuieHHs Mpouecca CaMOAUArHOCTHKHA AHAIU3ATOP MEPEXOAUT B PEKUM
u3Mmepenuid. [IponsBenure HACTPOIKY M KaIMOPOBKY aHAJINU3aTOpa COMIACHO ILIIL. §, 9
HACTOSLIETr0 pyKOBOJCTBA. AHAJIU3aTOp TOTOB K padore.

Bam anHamm3atop sABISETCS  yHUBEPCAJIbHBIM CPEACTBOM HU3MEPEHHS C
MOMOIIBI0 KOTOpOro Bbl MoskeTe pemiath pazHOOOpa3Hble 33a/laydl aHATUTUYECKOTO
KOHTPOJISI BOJAOPOAA B Pa3HBIX 00JACTAX HAPOJIHOTrO x03siicTBa. BriOpanHoe Bamwu
UCIIOJTHEHUE aHAJI3aToOpa B HAWIYYIlEld CTENEHU COOTBETCTBYET KOHKPETHOMY
HA3HAYEHUIO M OOJACTH €ro NMPUMEHEHHUs, OMMCAHHBIM B ILI. 2, 3. [lns pemieHus
IpYruX  MPUKIAJHBIX  3a7a4  Bbl  MOXeTe  JIONMOJIHUTEIBHO  IPHOOPECTH
COOTBETCTBYIOIINE aMIIEPOMETPUUECKHE CEHCOPhl U HEOOXOIAMMBIE aKCECCYaphl.
JIroboit u3 BeImyckaembix ¢Gupmoinn «Ansha BACCEHC» cencopoB (cm. m. 3)
ABTOMAaTHYECKM CTBIKYETCSI C U3MepurelbHbIM  ycTrpoiictBoMm ABII-11 1o
YyBCTBUTENbHOCTU. B ciywae mnpuobperenuss Bamu HoBoro cencopa Bawm
HEoOX0oaUMO OyJeT NpOBECTH KalMOpPOBKY BCTPOCHHOTO B CEHCOP JlaTyuKa
TemrepaTypbl. Meroauka KaauOpOBKM JaTyuKa TeMIIepaTypbl HAaXOAMUTCS B
cinyxeOHoM MeHIo aHanuzaropa. ludp mocryma k 3ToM onuuu MeHIO Oyner
COOOIIIEH MPHY MOKYIKE HOBOTO CEHCOPA.

B sTOM paznene npuBOIATCA CBEACHHS O MOPSAKE pabOThI C aHAIM3ATOPOM
P PELIEHNH KOHKPETHBIX 3a/1a4 AHAIMTHYECKOIO KOHTPOJIA BOAOPOAA W JAKOTCS
PEKOMEHAAIMHU U COBETHI IO NPUMEHEHHIO aHanu3aTopa ABII-11.

10.1. Omnpenenenne pH, u cH, B 12a00paTOPHBIX YCJI0BUSAX.

Hns onpenenenuss pH, u cH, B kuakux razoo0OpasHbIX cpeiax B J1aOOPaTOPHBIX
ycinoBusix MoOxHO wucnosb3oBatb ABII-11JI B xommuekre ¢ ACpH2-01 m
n3mepurenbHol kamepoit UK. /Insg nmposenenus uzmepennii pH, n cH, npu mansix
o0beMax WIM TNPU MalbIX CKOPOCTSAX MOTOKA ra3oB U KUAKOCTEH HCIOIb3YIOT
U3MEPUTENBHYIO Kamepy s MukpoaHanusza MKMA. Tlepen ycranoskont ACpH,-01
B IKMA yOenuTech B HaJIU4YMK PE3UHOBOTO KoJnayka 4 (cM. puc. 4.4) Ha TOpLIEBOM
noBepxHocTH ceHcopa. YcranoBute AC B UK u 3aduxcupyiite ero ¢ moMouisko
raiku 3. AHanmsupyemyro xkuakocte B MUKMA mogarot depe3 BXOIHOM wITyLep 5.
[Ipn anamuze xuakocreit MKMA ycTaHaBiIMBalOT TOPU3OHTAIBHO TaK, YTOOBI
BBIXOJIHOM mITyLEep 6 OblI pacnosnoxeH BBepXxy. B atom ciyyae UK 3anonnsiercs 6e3
Ny3bIpbKOB BO3ayxa. [Ipym aHanu3e Tra3oB BBIXOJHYIO TPYOKYy COEAMHSIIOT C
TUAPO3aTBOPOM 4YTOOBI M30€kaTh BO3MOXKHOIO mnomajnanus Bo3ayxa B MK uyepes
BBIXOJHOM mTyuep. Jid nojaun aHaau3upyeMon npoObl T0MyCKaeTCs UCIOIb30BATh
NEPUCTATBTUYECKUI HACOC WIM MUHHKOMIIPECCOP, KOTOPBIE MOKHO YCTAHOBHUTH B
BBIXOHOW Maructpanu. Cieayer MOMHHUTB, YTO PAcXOJ Ia3a WIM KMIKOCTH 4Yepes
NKMA nomxen coctaisath He 6onee 20 mur/muH. B mpotuBHOM ciydee B UK Oynmer
CO3/1aBaThCsA JaBJICHHE 3aMETHO OTinyaroiieecs OT arMmocdepHoro. KamnOpoky
ACpH; moxno npoBoauth no [II'C wiu yrctomy Bojgopoay (cM. 1. 9) He mpocTaBas
AC u3 UKMA.

10.2. OnpeaeJsienne BOAOPOIa B ra30BbIX CMeECHX.
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Jns pemienuss 3Tod 3amaur Ucnosib3yloT ABII-11I" u u3MepuTenbHyr0 Kamepy
UKIIT.

JIst KOHTpPOJISI COJIEpKAHUS BOJOPOAA B BO3IYXE MPOU3BOJIHBIX MOMEIICHUN
ACpH,; ycranaBnuBaroT B UKIII', npenBapuTenbHO OTKPYTUB C HEE BXOIHOM HITYIIEP
(em. puc. 3.10). nsg npeaynpexacHUs aBapUMHBIX CHUTyallud TMPEBBIIICHUS
JNOMYCTUMOTO YPOBHSI BOJIOPOJA CIEAYET BOCIOJIB30BATHCS PEATM3OBAHHBIMU B
ABII-11 BO3MOXXHOCTSIMM BKJIIOUEHUSI aBAPUNHOW CUTHAJIM3ALUM U MO3UIIMOHHOTO
peryiaupoBanust (cM. M. 8.3) (BO3MOXHO MOAKIIOYEHHE CHPEHBI 4Yepe3 «CyXOn»
KOHTAKT).

Ecnu ananu3upyemblii ra3 HaxOOUTCS TIOJ, TOBBIIMICHHBIM JIaBJICHUEM
(otHOCHTENBHO aTMocdepHoro), To ero nmpomnyckatT uyepe3 UKIIT, npenpaputenbHo
yctaHoBUB pacxon 1-10 y/yac ¢ moOMOIIBIO BEHTWUJISI TOHKOW pEryJMpoOBKH Ha
BxoAHOM maructpanu. [Ipu manbix pacxomax Bbeixojanyro Tpyoky UKIID cnemyer
COEIMHUTH C TUAPO3aTBOPOM.

Jlnst obecrieueHnss M3MEpPEHUN BOJOPOJA B Pa3psSKEHHBIX Ta30BbIX CMECAX
aHAJIU3aTOP MOXKET OBITh YKOMIUIEKTOBAH YCTPOMCTBOM MOATOTOBKHU Tra30BOM MPOOKI
VIII'TI-01. C nomompo 3TOro yCTPOMCTBA OCYLIECTBIISIETCS BCAChbIBAHUE W
OXJIQXKJEHNE aHAJIM3UPYEMOTO rasa c MOCJEAYOIIUM OTJIEJICHUEM
CKOHJICHCHUPOBAaHHOW BJIarM M HAarHeTaHWEM B u3MepurenbHyro kamepy ACpH,.
[TpunnunuansHas cxema YIII'TI-01 noka3ana Ha puc. 10.2.

CucTema nogroTosky npobel
m
SO0
280
K npubopy
T
= 5
T
=
k=
il:
72
_»—"‘_—_H_"‘*-_\_\_,_/
5\ 1. Taa0-#MIKOCTHOR BRok
™ 2. 3MeseMr
3. naHew
4. Twha.
5. EMKOCTE AnA cBopa Brar

Puc. 10.2 IIpuanunuansHas cxema YIIT'TI-01.
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10.3 AHanIMTHYeCKH!l KOHTPOJb KOHIEHTPAUUMM BOJAOPOAA B IOTOKe
JKMJIKOCTeH, HalpuMep B XMMHKO-TEXHOJIOTMYECKUX MPOIeccax MOATOTOBKHU BOJIbI
Ha TOII, I'POC, ADC.
PactBopeHHBII B BOJE BOJOPOJ BCIEICTBHE €r0 YHUKAJIbHOW MNPUPOIBI MOXKET
pacTBOPSTHCS B MeETalaX CO37]aBas BBICOKOE JABJICHHUE B HMX KPUCTALUTUYECKOUN
pemieTke, MPUBOMASAIIEE K HMX pa3pylIeHHI0 (BOJOPOIAHOE pacxpymuuBanue). B
ATOMHOW DSHEPreTUKE AaHAIMTHUYECKHH KOHTPOJIb PACTBOPEHHOTO BOAOPOJA
HEOOXOoaMM Kak i obOecmedeHus Oe3omacHod pabotel ADC, Tak W Juis
NpeNOTBpalleHUs]  pa3pyllieHus: (BCJIEACTBHE  BOJOPOJHOTO  PaCXPYIUUBAHMUS)
TEMJIOTEXHUYECKOTO 000PYI0BaHUS U TPYOOIPOBOIOB.

JUJisi  aHAJIMTUYECKOTO KOHTPOJII PACTBOPEHHOTO BOAOPOJa B HaWTydllel
CTENEHU TMOAXOIUT ucnojgHeHue ananuszatopa ABII-11T. Ananuzatopsl AOTKHBI
yCTaHABJIMBATHCS MO MECTY WM Ha mmmTe. s 3Toro Heo6XoquMO Ha JIMHUM BXOJa
aHAIM3UpPYeMOW TpoObl  YCTAaHOBUTH  PEryJSTOp  JAaBieHHs  (Ipoccenb) W
XOJIOAWIIbHUK. Perynsarop naBineHus A0KeH oOecrneurnBaTh peryjJupoBaHue pacxoia
aHanu3upyemoun npoosl uepe3 uzmepurenbuyto kamepy (MKIDK) B aunanazone ot 2
no 50 m/gac. XOMOAWIBHUK JOKEH OOECIEeUMBATh OXJIAXKIECHUE aHAIM3UPYEMOU
mpoObI 10 Temneparypbl 0 — 50 °C. C 1enbl0 YMEHBIIEHHT BPEMEHN TPAHCIIOPTHOI'O
3ama3apiBaHusl W A(PexToB “mojcoca Bo3Ayxa’ PEKOMEHAYETCS aHalu3aTop
yCTaHaBJIMBaTh B HEIMOCPEACTBEHHOW OJMM30CTH OT MIPoO0OTOOpHOM TOoukM. Jlms
MOJIBOJIa aHAIM3UPYeMON mpoObl K wu3MeputTenbHOM kKamepe AC pgomyckaercs
UCIOJIb30BaTh TPYOKH M3 HEpKaBeroled cranu w/win rudkyro Tpyoky u3 I[IBX ¢
BHYTPEHHUM JMAMETPOM HE MeHee 4 MM M TOJIIMHON CTEeHKM HE MeHee | MM.
Ucnonb3zoBanne TpyOOK H3 CHUJIMKOHOBOW pe3uHbl He jgomyckaerca. Cius
aHAJIM3UPYeMON TMpoObl JIOJDKEH ObITh CcBOOOAHBIM. Jl7si 3TOro momyckaercs
UCIOJIb30BaTh TPYOKHM C BHYTpPEHHMM jauameTrpoM He MeHee 4 wmwm. Ilepen
U3MEpPUTETFHON KaMepoil pPEeKOMEHAYeM YCTaHOBUTh (PHIBTP TOHKOW OYMCTKH,
KOTOpbIN BBl MOkeTe 3aka3aTh JOMOJTHUTENBHO.

st obGecriedeHus] BBICOKOTOYHBIX H3MEPEHMM KOHIIEHTpAlMii BOJOpOJa B
MUKpPOTPaMMOBOM 00JIaCTH, MBI PEKOMEHAYEM TILIATEIbHO MPOBOAUTH KaTUOpPOBKY
HYyJIeBOM TOUKH (cM. 11.9.).

[Tpn noaxmouenun wusmeputenbHor kamepsl (MKIDK) x mpo6oorbGopHoit
TOYKE MCTOJIb3YHUTE CTaHIapTHBIE MEPEXOIHUKU, KOTOpble Bl MoXkeTe 3aka3zaTh ImpH
nokynke aHanuzaropa. [Ipu ycranoBke ACpH,-03 i ACpH,-04 B u3MepurtenbHyo
KaMmepy yOeIuTeCh B HAJUYMKM TePMETU3UPYIONIETO PE3NHOBOTO KOJbla ( CM. pHC.
3.9, 3.10). Jlna obecrnedyeHUs: HE3aBUCUMOCTH TIOKa3aHWUW OT CKOPOCTH IOTOKa
yCTaHOBUTE B TPyOKe mpoOooTOOpHUKA pacxoja BoJbl paBHbIM 2-50 n/gac. TpyOky,
COCIMHEHHYIO C BBIXOJHBIM IITYHEPOM H3MEPUTEIHHOM KaMephbl IMOJIOKUTE B
CJIMBHOM JIOTOK.
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10.4. AHaIMTHYeCKUII KOHTPOJIb BOAOPOAA B KUAKOCTAX HA TIIyOUHe.

Jns pemieHuss 3TOW 3aa4yv B HAWJIYUIIEHd CTENEHW NOAXOJIMUT HMCIIOJHEHUE
ananuzatopa ABII-11I1, B KOMIUIEKT KOTOPOIO BXOJMT CEHCOP MOTPYXHOIO THUIA
ACpH,-05. 3TOT ceHcop ycTaHaBIMBAETCS B TEPMETUYHBIN KOPIYC U3 HEPKABEIOLIEH
CTaJIM ¥ UMEET HAJCKHYIO 3a/IeTIKy Kabens (cMm. m.1.3, 4).

Jliis obecrieueHns COXpaHHOCTH CEHCOpa MPHU €T0 IKCIUTyaTallud B 00bEKTaxX C
WHTEHCUBHBIM TEPEMEIINBAHUEM PEKOMEHYEM CEHCOp M €ro Kadesb 3aKpenuTh Ha
mranre. Jng ymooctBa MoHTaxka u akcmuryatanuu  ABII-11I1 Ber  moxere
npuobpectu  ycraHoBouHytro apmatypy (YAP-01). I[lpunnunuansHas cxema
ycranoBku ACpH,-05 ¢ momMoupio Takoil apmatypbl npuBeneHa Ha puc. 10.4. C
nomomiblo 3Tol apmatypsl ACpH, MOXeT ycTaHaBIMBaTbCS 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 TOTPYKEHHUS.

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

Jns pemeHuss 3TOM 3aJa4ud B HAWIYYIIEW CTENEHW MNOAXOIUT HCIOJIHEHHE
ananmusaropa ABII-11A, ABII-11b, B kommekt koroporo Bxoaut cencop ACpH,-
06, cHaOXKEHHBIN KOMIIEHCATOPOM BHEIIHETO JABJICHUS. DTOT THUI CEHCOPOB MOXKET
yCTaHABIMBATLCA B TPYOONpPOBOAB W OailmacHbIC JHHWUM 4Yepe3 CTaHIapTHHIC
¢manmpr.  Cencoper  ACpH, BBIMycKaloTCs B HECKOJBKUX  WCIOJIHCHUSX
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OTJIMYAIOLIUXCSI TAa0ApPUTHBIMU U TPUCOEAUHUTENIbHBIMU padmepamu (cM. puc. 3.8).
Cencopsl ACpH, BBIIEPKUBAIOT CTEPMIM3ALUIO OCTphIM mapoM mpu 143 °C, uro
MO3BOJISIET UX MCIOJB30BaTh B (pepMeHTepax M OMOpeakTopax Kak OTE€YeCTBEHHOTO,
Tak W 3apy0OexxHoro mnpousBoiacTB. Ilepexn crepunmzamuedt ¢epmeHTepa cC
yctaHoBJieHHbIM B HeM ACpH,-06, He0OX0AMMO OTCOECTUHUTH KaOeb OT CEHCopa, U
Ha €ro pa3zbeM HAKPyTUTh 3alIUTHYIO 3artyiky. [Ipu 3Tom HEoOx01MMO yOeTuThCs B
HAJIMYUU U [IETOCTHOCTH FEPMETU3UPYIONIECH MPOKIAIKU B 3alIUTHOM 3araymke. [Ipu
CTEpUIM3AIIMU CEHCopa B OMOpPEaKTOpe OJI€BaTh 3AIIUTHYIO 3ariyIlIKy He TpeOyeTcs.
Ananuzatopsl ABII-11A B kommiekte ¢ ACpH,—06 MOryT HalWTH IPUMEHEHUE
OpU aHAJTUTHYECKOM KOHTPOJIE PACTBOPEHHOTO BOAOpPOJa B 1-oM KOHType
OXJIQXKJICHHUSI SIIEPHBIX PEaKTOPOB.

11. TexHuuyeckoe 00CTyKMBAHUE AHAJIU3ATOPA.
Ecnmu Bam ananuzatop HyXmaeTcsi B TEXHHMUYECKOM OOCTYKMBaHUH, PEMOHTE WIIH

MIEPUONYECCKOM TTOBEPKE, CBIKUTECH C CEPBUCHBIM IIEHTPOM (GUpMBI « Aubda
BACCEHC»

CepBucnbiii ienTp « HII® « Ansha BACCEHC» BbInonHSAET BeCh KOMILIEKC padoT

10 TEXHUYECKOMY O0OCITY>KUBAaHHIO aHAJIN3aTOPOB MX IMEPBUYHON U ITEPHUOTAISCKOM
noBepke B opranax OCCTAHIAPTa P®.

11.1 DnexTpoHHBIN OJ0K aHANTH3AaTOpa KpaliHE 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 KOMIUIEKTE ¢ JATYMKOM MOJBEPraeTcsl UCHBITAHUSAM Ha
HaJeKHOCTh B TeueHue 1 mecsna. Ilepen ornpaBkoit TloTpeburtento Kaxablit
aHaIu3aTop NPOXOAUT MPEANPOJAANKHYIO TMOATOTOBKY M TECTHPOBAHUE
paboTOCIIOCOOHOCTH €ro OCHOBHBIX OJIOKOB. B mepuoanueckoil 3ameHe
HY’KJTA€TCsl TOJIbKO OaTapeiika, yCTaHOBIIEHHAs B HUDKHEM OTCEKe aHaJIu3aTopa.
3ameHa OaTapeWKu OCYIIECTBISACTCA TIPU TEXHUYECKOM OOCITyKMBaHUU
aHanu3aTopa Iepel NPEACTaBICHUEM €ro sl €KErOJHOM MNEepUOIHYECKON
noBepku B opransl OCCTAHIAPTa P®.

11.1. AmmnepoMeTpuyecKkue CEHCOphl Ojarofapsi OpPUTHMHAIBHBIM TEXHUYECKUM
pELICHUSIM, UCIOJIb30BAaHUIO OJArOpOJIHBIX METAJIOB U BBICOKOMY KayeCTBY
MPOU3BOJICTBA HMMEIOT HEOTpaHUYEeHHBIA CPOK ciyXObl. B TO ke Bpems
CEHCOPBI HYXXJAIOTCS B TPOBEACHUU MEXKPETIaMEHTHOTO OOCITY>KUBaHUA,
BeITIONTHsieMoro [lotpedutenem B mporiecce skcruryartanuu. K atum padotam
OTHOCSTCS 3aMEHa MEMOpaHHOrO KOJImayka M TeJMeBOro  pacTBOpa
anektposuta (cMm. 1. 3, 4). IlepuoaMYHOCTH 3aMEHBI DJIEKTPOJUTA U
MeMOpaHHOI'0 KOJayka 3aBUCUT OT YCJIOBHM JKCIUTyaTalluM aHalIu3aTtopa u
JIOJKHA MIPOBOJIUTHCS HE peke 1 pa3a B roj, a TakxKe B CASAYIOUIUX CIIydasx:
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e HapymieHa 1eJ0CTHOCT MeMOpaHbl. BHEIIHUM NPU3HAKOM JTOTO CIyKaT
BUJIUMBIC KaIleJIbKU AJIEKTPOJINTA HAa TOPIIOBOM MOBEPXHOCTH CEHCOPA, a TAaK¥Ke
3HAYUTEIbHOE YMEHBIIEHUE YPOBHSA 3JIEKTPOJIUTA B KOPIIYCE CEHCOPa;

e MemOpaHa BBITAHYJAaCh M HE JOCTATOYHO CHJIBHO HATATHUBAETCS TOPIOBOM
YacThIO CTEKJISTHHOW TWIB3bI (cM. puc. 4.2). [IpusHakoM ci1aboro HATSHKEHHS
MeMOpaHbl SIBIISCTCS 3HAYNTEIHLHOE CHIDKEHHWE OBICTPOJICHCTBHSI U BBICOKOE
3HAYEHUE OCTATOYHOI'0 TOKAa CEHCOPA;

o [lokazanusi aHanu3aropa MpU U3MEPEHUSIX WM KATHOPOBKE HECTAOWIIBHBI U
UMEIOT OOJIBIIION Apeid.

Ecaim B ceHcope BO3HHMKJIA Kakas-TO HEMNOJaJKa NPEXAEe BCEro IPOBEPHTE
IEJOCTHOCTh Kalenss W CTEeKISHHOW TWib3bl. Hamuuume TpemuH W CKOJOB Ha
cTekisiHHOM ruib3e AC cBumeTenscTByeT o HecoOmoaeHuun [lorpedurenem mep
npenocTopoxHoctel (cM. 1. 6). Heakkyparnoe obpamienue ¢ AC u HecoOmoaeHne
Mep MPEIOCTOPOKHOCTEN MOKET MPUBECTU K ero norepe. [Ipyu BbISICHEHMH TPUYUH
OTKa30B MOT'YT OKa3aThCsl MOJIE3HBIMH TeCThl padoTocnocodHoctd AC. DTU TECThI
MOXXHO TakKe TMPOBOAWTH TMpHU 3aMeHE MEMOpaHHOro KOJIMayka M pacTBOpa
AIEKTPOJIUTA.

Tect Nel. [IpoBepka cONPOTUBIICHUS U30ISLANA MEXKITY KaTOJIOM U aHOJOM.

1. CHumuTe MemOpaHHBIM Koimadok (cM. puc. 3.7, 3.8) u mpomoiite
ANEKTPOJHBIM aHcaMOnb B JUCTWUIMPOBaHHON Bojge. C  MOMOUIBIO
bunbTpOBaIBLHON OyMarv yJajauTe Karid BOJbI U TIHIATEIBHO MPOCYIIUTE
TOPIIOBYIO YaCTh CTEKJISTHHOM THIIB3HI.

2. B riiaBHOM MEHIO BOMIUTE B OIIIMIO JUATHOCTUKA CEHCopa. (cM. 1. 8.4).

3. Ecnu Tok ceHcopa (IceHc) umeeT Oau3Koe K HYJIO 3HadyeHue (cM. puc. 8.4-
20) ©“ coOmocTaBUM C BeIMYMHOM ocrtaTouHoro Toka (I oct), TO
CONPOTUBJICHUE HW3OJISIIIUM HAXOAUTCA B TIpeaesiax HopMmbl. Ecim Tok
CEHCOpa 3HAYMTENIbHO OTJIMYAIOTCS OT HYJIs, HONpoOyiTe OoJsiee TIAaTENbHO
BBIIIOJHUTH M. | HacTosimero tecta. BbICOKOE 3HAUYEHUME TOKA CEHCopa
CBUJICTEJILCTBYET O HAPYIICHUU COMPOTHUBJICHUS U30JSIIIUU. K BO3MOKHBIM
NpUYMHAM CJIEAYeT OTHECTH HapyIlIeHUE IIEJIOCTHOCTU Kalessl, TPEUIUHbI
WU CKOJbl B CTEKJISHHOM THIIb3€, a TaKXe MoMaJaHue BJard B pa3beM
ceHcopa. B mocinegHem  ciywyae — cieayeT — MPOMBITH  pa3beM
JTUCTUJTMPOBAHHOM BOJOM, a 3aTeM TIIATENbHO NPOCYLIUTh B TEUYEHUE
CYTOK Tipu Temmeparype 6auskoi k 40-60 °C.

Tect Ne2. IIpoBepka gaTunka TeMIepaTypbl. DTOT TECT BBINOJIHIETCS MOCIE

BbINIOTHEHUS TecTa Nel.

1. B okne «/luarHoctuka ceHcopa» HaOmomaiTe 3a MOKAa3aHUSAMH KaHala
n3mepeHnus temmepatypsl (T). Bo3pbMmuTe ceHCOp 3a MIacTMacCOBYIO J€Talb
M BBIJJOXHUTE HA CTEKISIHHYIO TWJIb3y CEHCOpa, HalpaBlisisl CTPYIO
albBEOJISIPHOTO BO3/lyXa Ha TOPLUOBYI YacTh CTEKIISIHHON ruib3bl. Ecim
TeMIleparypa OKpYy)Kalollero Bo3ayxa Hmwke 35 °C, TO IOKa3aHus
temriepatypsl (T) OyayT yBenmudmuBaThHCA.

2. Ilo wMepe wucnapeHus BJard CcO CTEKJISHHONW TWIb3bl TOKa3aHUS
TEeMIIepaTypbl OYJIyT YMEHBIIAThCS CTPEMSICh, K MPEKHUM 3HAUYCHUSM.
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Takoe MoBeIeHHE CEHCOpa CBUICTEIBLCTBYET 00 OTCYTCTBHHU OOPHIBOB B
kabese U pazpeMe ceHcopa. Eciii moka3zaHus TeMmmepaTtypbl HE MEHSIOTCS,
TO TO-BHIMMOMY, K KaOemio CeHCOpa TMPHUKIAILIBAINCH HEIOMYCTHMO
BBICOKHE MEXaHHYECKHe yCuiusl (CM. 1.6), 4TO MOTJIO IPUBECTH K OOPBIBY.
B osrom ciywae cBskuTech ¢ cepBUCHBIM IeHTpoM  « HII® Anwda
BACCEHC». PeMoHT Takoro ceHcopa BO3MOXKEH TOJBKO B cliydyae OOpbIBa
kabenst y pasbema. [Ipu HeTOMyCTUMO BBICOKMX MEXaHHMYECKHX Harpy3kax
Ha Ka0Oelb MOXKET TaKkXe IMPOU3OUTH OOpPHIB IMPOBOJOB Kabess JaTdyuka
TeMIiepaTypbl. B 3TOM ciyuyae TecT MpoBEJET aHAIMU3aTOP M BBICBETUT Ha
ouciuiee Haamuch « JlaTuuk He moakirodeH». B 3ToM ciydae Takke
CBSDKHUTECH C cepBUCHBIM IIeHTpoM «HIID Ansda BACCEHC»

11.2. W3mepurenpHas kamepa.

[Ipu npoBeeHNM aHATU30B B TOTOKE MKUJIKOCTEH coJiepkKaluxX O0JIbIIOE KOJTUIECTBO
B3BCIICHHBIX YaCTHUI[ HA BHYTPEHHEH TMOBEPXHOCTU U3MEPUTEIIBHOM KaMmepbl
MOSIBIIIIOTCA  OTJIOKEHUS, YXYAIAIOIIKE €€ MPO3padyHOoCTb. B 3TOoM ciiydae Bawm
ClIeAyeT €€ MPOYUCTUTh C MOMOIIBI0 MapJeBOro TaMIlOHA 3aKpEIJIECHHOrO0 Ha
nepeBsHHOM manouke. st 3pPEeKTUBHOCTH OUYMCTKA MOXHO MCIOJIb30BATh JTIOOBIE
MOIOIIIUE CPEJICTBA, HAIPUMEDP CTUPAIbHBIN MOpomiok. Mcrnons30BaTh OpraHuyecKue
pacTBOpUTENU (IUXJIOPATaH, XjJaopodopM, COHUPT U JAp.) HEe pekomeHayetcs. [lpu
MPOBEJCHUU YUCTKU HU3MEPUTEIBHON KaMepbl KeIaTeIbHO TaKXKe MPOMBITh
oOpatHblii KiamaH (cM. puc.4.5, 4.6). s UCKITIOUeHHUST BOZMOKHOCTH JIaJIbHEUIIIETO
3aCOpPEHUSI M3MEPUTEIILHOW KaMephl 1eecO00pa3HO YCTaHOBUTH (UIBTP TOHKOM
OUHCTKHU.

12. Bo3mMoOsKHbI€ HEMOJIAAKH CIIOCO0bI UX YCTPAHEHUS.

Buemnne BeposiTHbIe TpUYMHBL CriocoObl ycTpaHeHus
ITPOSIBJICHUS
1 Ilocne moakimroue- 2.3aMEeHUTH
HUSI BUJIKU K CETH 2. Belwien u3 cTpost MPEIOXPAHUTEb.

220/36B ananuzatop | nperoxpaHUuTElb
HE BKIIIOYACTCS

2. Ha nucniee 1. Cencop He nmoakmtoueH K | 1. OTKpBITh BHYTPEHHUN
aHaIM3aTopa aHaJIN3aToOPy OTCEK aHalIu3aTopa u
3aropaeTcs HOJKIIIOYUTH CEHCOP
coobuienue «Her 2. OOpbIB Kabemns 2. CBSKUTECH C CEPBUCHBIM
CEHCOpa» LIEHTPOM I10 BOIIPOCY

PEMOHTA WJIA 3aMEHBI
ceHcopa
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3. Iloka3anus He
YyBCTBUTEJIHHBI K
M3MEHEHHIO
KOHIICHTPAIIMHU
BOJIOPO/IA.

1. Bbicox pacTBop
JIEKTPOIUTA

2. OOpsIB Kabens

1. Jonute pacTBOp
AIEKTPOJIUTA U 3aMEHUTh
MeMOpaHHBIA KOJIMAYOK.

2. CBs13aTbCsl C CEPBUCHBIM
HEHTPOM (PUPMBI IO
BOIIPOCY PEMOHTA WJIN
3aMEHBbI CEHCOopa.

4. TIpu kanmuObpoBKe
0 BO3/IyXY CEHCOP
MMeeT OOIbIION
OCTaTOYHBIN TOK

1. Bricox

AJIEKTPOJIHTA.

2. HapymieHo compoTusie-
HUE U30JISIIIUU B CEHCOPE
WU B pa3beMe CEHCopa

pacTBop

3. BreITsaHynace

1. 3ameHuTH pacTBOp
ANEKTPOJIUTA.

2. ITponsBecTy BHEIIHUI
OCMOTp CEHCopa U
BBITOTHUTE Tect Nel. Ilpn
OTPULIATETILHOM pE3yJIbTaTe
CBSI3aThCS C CEPBUCHBIM
HEHTPOM (PUPMBI 110
BOIIPOCY PEMOHTA WJIH
3aMEHBbI CEHCOPA.

3. 3amMeHUTh, MeMOpaHHBIN

ra3onpoHuLIaeMast KOJIIIa40K
MeMOpaHa
5. Ilokazanus 1. Hapymiena 11e1ocTHOCTh | 3aME@HUTh MEMOpaHHBIN
ceHcopa MeMOpaHbl KOJITA4OK.
HECTAaOUIIbHBI BO 2. Brmitanynace memOpana | OGecnieunTs TpeOOBaHUs
BpPEMEHU TIPH u3-3a NPEBBILLICHUS | [0 TEMIIEPATYPE U PACXOLY
OCTOSIHHOM TemrepaTypbl U (WJIM) | BOJbI Uepes
KOHLEHTpaIuu pacxojia BOAbI U3MEPUTETIBHYIO KaMepy.
BOJIOpOAA. 3aMeHUTh MEMOpPAHHBIM

KOJITIa4YO0K

6. [locne BKiIrOYEHUS
aHaJIM3aTOPa BBIXOJ]
Ha pabouuil pexuM
npesbimaet 20

Pazpsinunace Gatapetika

3aMEHUTH TATBYUKOBYIO
OaTapero.

MUHYT
7. NHepIIMOHHOCTD BriTsnynace memOpana u3- | O0ecrieuuTs TpeOoOBaHUs
ceHcopa 3a MIPEBBIIIEHUS | 10 TEMIIEPATYPE U PACXOTY
CYILIECTBEHHO TeMmneparypel U (W) | BOJBI Yepes

yBEJIHYUIIACH pacxojia BoAbl U3MEPUTEIBHYIO KaMepy.

3aMeHUTh MEMOpPaHHBIN

KOJITA4OK




IHacmopT

HAa
AHAJIM3ATOP BOJIOPOJIA

AMIIEPOMETPUYECKUI
ABII-11

H’KIOK 4215-002.1-66109885-10 I1C

GOTﬂaCOBaHO B 9aCTH METOJUKH NMOBEPKH

gasﬂiﬁi MeTpo or 'l BHUN®TPHU
1_ ( A.C. JloiinnkoB
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1. HABHAYEHUE U OBJACTDb IPUMEHEHMWSI.

Anamuzatopsl  Bojopoaa ABII-11 (B  jganpHeilmeM -  aHAJIU3aTOPHI)
IOpelHa3Ha4YeHbl JJIs MPOU3BOJCTBEHHOIO aHaiu3a (“HENmpepbIBHOIO aHainza’”,
“aHanu3a Ha JIMHUM® WM “‘TEeXHOJOTHMYECKOro aHanu3a’) koHueHTpauuu (cH),
napuuaibHoro nasieHus Boxopojna (pH,), u temmneparypsl (T) B XKuIKUX H
ra3o00pa3HbIX cpejiax.

AHanmuzatopel, Omaromaps CBOEH  YHUBEPCATHBHOCTH W  IIUPOKOMY
ACCOPTUMEHTY HCMOJb3yeMbIX ammepomerpudueckux ceHcopoB (AC), moryt
MPUMEHSTHCA IS PEIICHUsS Pa3HOOOPa3HBIX 3aad aHAJTUTHYECKOTO KOHTPOJIS
BOJIOPOJIa MPAKTUYECKH BO BCEX OTPACISAX HAPOJHOTO XO35MCTBA: B aTOMHOM H
TEIJIOBOM SHEPTETUKE, XUMUUECKON U HE(TSIHON TPOMBITINIEHHOCTH | T.]I.

AHaIM3aTOPbl MPEJHA3HAYEHBl MJI1 SKCIUTyaTallid B IPOMBIIUICHHBIX U
71a00paTOPHBIX YCIOBUSIX MPHU TEMIIEpaType OKpyKaromiew cpeasl oT muHyc 20 10
wioc 60 °C u temmeparype aHamusupyemoii cpeabl oT 0 10 50 °C, oTHOCHUTEIBHOM
BiIaxHocTd Bozayxa 100 % mpu temmeparype 25 °C u arMOChepHOM JaBIEHHH OT
84.0 no 106.7 xIla (ot 630 10 800 MM. pT. CT.).

AHanu3aTopsl OTHOCSITCA K:

- BuaM kinumatuaeckoro ucroiaenus Y3 u T1 mo 'OCT P50444-92;

- TpyIIe 2 B 4aCTU BOCHPUHUMAEMbIX MexaHudeckux Harpy3ok no 'OCT P50444-
92;

- MO DJIEKTPOOE30MacCHOCTH aHaIU3aTOPhl yHOBIETBOPSIOT TpedoBanusm ['OCT
P50267.092 u BbInONHEHHI 110 Kiaccy 3amuThl 11, Tuna B. AHanu3aTopbl BHIMOIHEHBI
B FEPMETUYHOM KOPITyCE CTENEHHU MbLIeBIaro3amursl [P-66.

AHanmu3aTopsl  BO  B3PBIBO3AUIUMIIEHHOM  HCIOJHEHHM  COOTBETCTBYIOT
tpeboBanusim ['OCT P 51300.0, TOCT 30852.1-2002, 'OCT 30852.10-2002, umeroT
BUJl B3PBIBO3AIIUTHI «HCKpPOOE30IMacHass »dJEKTpUYEecKas IIeb YPOBHSA «iby»
B3pBIBOHENIPOHHUIIaeMasi 00ojouka (OJIOK MUTAaHUS M PErUCTpallid aHaJIU3aTopa
ABII-11X), ypoBeHb B3pbIBO3AIIUTHI B3pPIBOOE30MACHBIM IS CMECH Ta30B U MAPOB C
Bo3ayxom kareropuu IIC, rpynm T1...T6. B anekTpudeckyro cxemy O10Ka MUTaHHUS
B3PBIBO3AIIMIICHHBIX  AHAJM3aTOPOB  BHECEHBI  DJIEKTPUYECKHE  BJIEMEHTHI,
OTpaHUYMBAIONIME HANpPSDKEHHME W TOK Ha BbIXoJAe OJIOKa TUTaHUA 10
uckpodezomnacupix 3Hauenuit mo ['OCT 30852.10-2002 (nuomHblil  Oapwep
6e3omacHocTH). [l ragbBaHUYECKOTO pPa3esieHHs] SJICKTPUYECKUX Lierneld Oioka
MUTAHUS U PETUCTPAIIMU OT CHUJIOBOM ceTH MpuMeHeH Tpancopmarop. Koncrpykius
paszaenurenbHoro Tpancdopmaropa coorBerctByer TpeboBanusm ['OCT 30852.10-
2002.

DONeKTpuYecKue 1EeMd  CEHCOPOB  Tra30aHaju3aTOpOB  HMMEIOT  IapaMeTphl,
COOTBETCTBYIOIINE 3IEKTpooOopyaoBanuto noarpymisl [1C.

Ananmuzaropsl ABII-11 BBINONHSAIOTCS B HECKOJIBKUX BapUaHTaX MCIOJIHEHUS,
KOKI0€ M3  KOTOPhIX  OTJIMYAETCS  aMIEPOMETPUYECKHMM  CEHCOPOM U
MPUHAICKHOCTSIMHU, BXOJAIIMMH B KOMIUIEKT €ro IMocTaBku. KoOHCTpyKIHH
aMIIEpOMETPUYECKUX CEHCOPOB pa3paboTaHbl C yUETOM CHEIU(PUKA U3MEPEHUI B TOM
WIM HWHOW 00JIacTH HapoJHOro Xxo3ssicTtBa. IloaTomy mnpu BbIOOpe BapuaHTa
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HCIIOJIHCHHUA aHaJIM3aTopa JKCJIIATCIBbHO MHCXOAUTb W3 HASHAYUYCHUA U obnactu
IMPUMCHCHUA aHAJIU3aTopa. O0mactu IMPUMCHCHHA aHAJIU3aTOPOB U 0003HaYCHHUS UX
BApHAHTOB HX MHCIIOJHCHHUA IIPU 3daKa3¢ MW B AOKYMCHTALIMKM JOPYTOro HM3ACIHA

NpUBEJICHBI B TabmuIe 1 .

Ta0mumna 1.
Oo6o3nauenue Oo6o3nauenune AC u Hasnavenne u o01actu
HUCIIOJTHEHM S aKkceccyapos NPUMEHEHHS] aHAIU3aTOpa
aHaJu3aTopa BXOASIIUX B ABII-11
KOMILJIEKT MOCTABKH
ABII-11 J1 ACpH,-01 [lpennasHauen s M3MEpeHUil
TY 4215-002-66109885-10 KOHIICHTpallu1d, IIaplHaJIbHOIO
JTABJICHUS BOJOpPOJA U
H3mepurenarHas kKamMepa | teMrepatypbl B OKHAKOCTSIX U
HKMA nan HKIDK razax. [Tpumensiercs B
J1a00paTOPHBIX YCIIOBUSIX
Pa3IUYHBIX IIPOMBIIIIJIEHHBIX
peaIPUATUNA u Hay4HO-
MCCIIEI0BATEIbCKUX
YUYPEKIACHUM.
ABII-11T ACpH,-03 [IpennasHadueH sl WU3MEPEHHUMN
TY 4215-002-66109885-10 KOHILICHTpaIuHu BOJOpoOZa B
ra3o00pa3HbIX cpenax.
Hsmeputeiabuast KaMepa | TIpyvensieTcsa JUIS ONpeaelIeHHUs
VKT nom UK “yTeuek” BOJIOpOAa B
IToOyauTtens pacxoga
(rpyma) AIEKTPOJIM3HBIX, B CHCTEMax
OXJIAKJICHUS TEeHEPaToOpoB, B
E€MKOCTSIX C KUJIKUMHU SIICPHBIMU
OTXOJlaMH, a  TaKxke s
MOHHUTOPHHIA COCTaBa BO31yXa
IIPOMBILJIEHHOW 30HBI C LEJIBIO
obecrnieueHus
M0KapOB3PHIBOOE30MACHBIX
YCIIOBUH MIPOU3BOJICTBA.
ABII-11T ACpH2-04 N3mepenuss Bogopona B BOJE B

TY 4215-002-66109885-10

HN3mepurenbHas kamepa
HUKIIK
¢ 00paTHBIM KJIANIAHOM

TOM YHCJIE B MHUKPOTPAMMOBOM
JAara3oHe KOoHLeHTpauuid. s
KOHTPOJIA MPOIIECCOB
BOJOXHUMIIOATOTOBKH B aTOMHOM
u TeroBou sHepretuke: TOII,
I'POC, ADC, TEIIOCETH,
KoTenbHbIE. [IpuMeHsitoTcs B
XHUMHYECKOM, He(TIHOM,
MUIIEBON MPOMBIIIJICHHOCTH U
BOCHHO-ITPOMBIIIJIEHHOM
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KOMIIJICKCC.

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

ACpH,-05
CeHcop norpy>kHoro
THUIIA, BBITIOJHEH B
TEPMETUYHOM KOPITyCE
Y3 HEPIKaBEIOLLEH CTalu

[IpennazHaueH Mg HM3MEpPEHUI
KOHIICHTPALIMU BOJOPO/IA B ra3ax
U KUIKOCTIX HEMOCPEICTBEHHO
B TOukax oTOopa mpob. Moxer
YCTAaHABIIUBAaTbCA B  €MKOCTH
3all0JIHEHHBIE  AHAIM3UPYEMOMN
Cpellof, HampuMep LUCTEPHBI C
He(TENnpoIyKTaMH, METaHTEHKH,
KOJIOALBI, IIAXThI U T.1.

[IpumensieTcs nus onpeneneHus

“yTeuek” BOJIOpOJA B
AJIEKTPOJIM3HBIX, B  CHCTEMax
OXJIAXKJEHUSI TEeHEepaToOpoB, B

€MKOCTSIX C KUJKUMHU SIICPHBIMU
OTXOJaMH, a  TaKkxke s
MOHHUTOPHHIA COCTaBa BO31yXa
IIPOMBIIIJIEHHON 30HBI C LEIBIO
obecrnieueHust
M0>KapOB3PHIBOOE30MACHBIX
YCIIOBUU MIPOU3BOJICTBA.

ABII-11 A

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

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

[Ipennaznauen st U3MEpPEHUI
KOHIICHTpAIlMd  BOJOpOJia B
KUJKUX U Ta3000pa3HbIX cpefax
IIPU BBICOKUX JABJICHUSIX, B TOM

yucie B l-om  KoHType
OXJIXKICHHUSI AJIEPHBIX
peaktopoB  («A»).  CeHcopsl
MOTYT  YCTaHaBJIMBaTbCA B

dbepMeHTepbl U OUOPEAKTOPHI
OTEUECTBEHHOI'O M HMMIIOPTHOTO
IIPOU3BOJICTB. AHaIHA3aTOPHI
ABII-11b TaKXKe MOT'yT
OPUMEHATBCA B XHMHYECKOUW U
He(drenepepadaTbiBaroe

IIPOMBIIIIIEHHOCTH, Kora
HEO0OXO0IMMO MPOBOJIUTH
U3MEpEHUS KOHIICHTpAIuu
BOJOpOIA npu BBICOKHX
JIABJICHUSX.

ABII-11 C ACcH,-01 W3mepenust KOHIICHTpAITU!

TY 4215-002-66109885-10 BELIIOJIHEH B BOJOpOJAa B  JKHUAKOCTIX C

repMETUYHOM Kopnyce | HECU3BECTHBIMU
CO BCTPOEHHOM k03¢ pureHTaMu
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MAarHUTHOW MEIIAJIKOW | paCTBOPUMOCTH BOJOPOAA.
Y YCTPOUCTBOM
MEXaHUYECKON OYMCTKHU
AIEKTPOAOB.

2. TEXHUYECKHUE XAPAKTEPUCTUKH

OCHOBHbIE TEXHUYECKHE XapakTepucTuku ananuzatopa ABII-11 npuBenensl B
Tabnmiie 2.

Tabnuna 2.
TEXHMYECKUE XAPAKTEPUCTUKUA 3HAUYEHUE
TEXHUYECKHUX
XAPAKTEPUCTHUK
Jlnama3zoHbl MOKA3aHUN:
- KOHIIEHTpaluu BOJAOPOJIa, MKF/,[[M3 0-2000
- KOHIIEHTpaluu BOJAOPO/Ia, MF/I[M3 0-20.00
- MPOIICHTHOTO COJIEP>KaHUsI BOJIOpOa B razax, 00. % 0—-20.00; 0 —200.0
- TapUUAJIBbHOTO JAaBJICHUS BOJIOPO/IA, MM.PT.CT 0-200.0; 0 — 2000
klla 0-20.00; 0 —200.0
- TEMIIEPATYPHI aHATM3HPYEMOI skuakocTH, °C 0-50.0
[Ipenensl momyckaeMoro 3HaY€HUsT OCHOBHOM aOCOJIIOTHOU
MOTPEIIHOCTH aHAJIN3aTOPA MPU U3MEPEHUH:
- KOHIEHTPALUH BOJOPOA B )KUAKOCTSX,
B quamnasoHax: 0 - 200 MKr/aM’ +(2.0+0.03*A)
200 - 2000 MKr/mm’ + (0.05*A-2)
2.00 — 20.00 mr/n +(0.10*A-0.1)
- MPOLIEHTHOT'O COJIEpKaHMs BOAOPOA B ra3zax
B nuanasonax: 0 - 20 06. % + (0.1 +0.03*A)
20 - 100 06. % +(0.05*A-0.3)
- MapLUHAIBHOTO AaBJIEHUS BOJOPOAA
B nuanaszonax: 0 - 20 kIla +(0.1+0.03*A)
20 - 200 kI1a +(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 qonmyckaeMon CUCTEMAaTUYECKOW IMMOTPEITHOCTH
<<}KI/IILKOCTL-ra3»1, %, He Ooiee 3
Bpems ycranosnenus: 90 % nokazaHuil npu
“ckauKk000pa3HOM’™ U3MEHEHHUH KOHIICHTPAIIMH BOJIOPOIa
npu 25 °C, cek, He Gosee 30
ABTOMaTHyeckas cucreMa cuH(pa3zHoi TeMnepaTypHon Ha cBoiicTBa
KOMIIEHCAlIUH MeMOpaHbl U Ha
KodhpurmeHT
pPacTBOPUMOCTHU
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BOJIOPOJIa

Buaer kanmubpoBok: Ilo HyneBol Touke 10 BO3AYXY
ABTO KaTuOpOBKa no [1I'C
CrnenkanuOpoBKa ¢ nomouipio YK-01

Koppekiius 6apoMeTpuiecKoro AaBiaeHUs €CTh

Koppekiust Ha coeHOCTh €CTh

TpeBokHas cUrHANKM3AIMS 110 BEPXHEMY U HIDKHEMY
pEryJIUpYyEMBIM TIpejiesiaM CoJIep KaHus BOJIOPOia

3BYKOB351, CBCTOBas1

Bpewms ycTanoBienus: pabodero pexuma

nocJie BKJIIOYEHHMsI, MUH, HE 0oJiee 5
ToxOBBIN BEIXOI, MA 0/4—-20,mmu 0 -5
B03M0OXHOCTH HACTPOMKH IIKAJIBI CAMOIIHCIIA Ha €CTh
TpeOyeMbIil 1Uana3zoH U3MEPEHUs 1 3aJaHus

koa(punmuenta macmradbupoanus (Km) npu aBapuiinom Km=2; 5; 10; 20
3allIKaJUBaHUN CaMOIHUCIIA

B03MOXHOCTH TPOTOKOIMPOBAHUSI PE3YJIHTATOB €CTh
U3MEpPEHUN C UX COXPaHEHHEM B MaMSITH aHAJIU3aTOpa U

OTOOpaKEHHEM Ha JUCIUIee B TAOJUYHOM U Ipaduueckom

BUJIAX.

OneKTpOHHBIN OJTOKHOT €CTh
BbIX0/1bl Ha KOMIIBIOTED RS-232 nimn RS-485
Cpennss HapabOTKa Ha OTKa3, 4, HE MCHEe 5000
Cpox ci1y>K0bl aMIIEpOMETPUUECKOTO CEHCOpa He orpanuuen
CpelHui CpOK CITy»KObI aHAJIM3aTOPa, JIET, HE MCHEe 10
ITorpebisiemas moutHocTh, B*A, He Oonee 5
Hanpsixkenue nuranus 36/220 B, 50 I'ny
Jlucnnen ¢ noacBeTKon ['paduyeckmii
KrnaBuarypa c nojacBetrko Knonounas
["aGapuTHbIe pa3mepbl, MM, He OoJiee:

- U3MEPUTEIIBHOTO YCTPOMUCTBA 174x174x161

- rpaUYecKOro AUCILIES 80x50

- U3MEPUTEIIBHON KaMephl 100x90x30

- AMIIEPOMETPHUYECKOTO CEHCOopa 16x80

- IJIMHA Kabesi, He MeHee, M 2

Macca ananmsaropa, Kr, He 0osee 5.0

IIpumeyanue:

A - moka3aHus aHaTU3aTopa B BRIOPAHHOW €IMHUIIEC U3MEPEHHUSI.

1
) — CHcTeMaTHdecKast ITOrPeIHOCTh «KHIKOCTh-Ta3» BBIYHCIACTCS 110 GOpMyIIe

rae:

v= (A"~ A *)/A "*100,

A" — 1oKa3aHus aHAJIM3aTopa B BOJOPOIOCOAEPKAIIIEH 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 U3ACIINA IICPCUNCICHHBIC B TalJI1. 3

Tabmuma 3.
HanmenoBanne O0603HauCHKE IOKYMEHTA KonnuectBo
1. YcTpolicTBO ~ M3MEpUTENBHOE HXXTIOK 1
ABII-11 4215-002-66109885-10
2. CeHcop aMnepoMEeTPUUYECKUN HXXTIOK 1*
943119.002-¢x
3. Kamepa nzmepurenbHas HXXIOK 4.146.001-0X 1*
3anacHbl€ 4acTH
4. Kopmyc ACpH, B cbope HXIOK 8.634.142-01
5. (DJIAKOH C 3JIEKTPOJUTOM HXHOK 6.870.062-01
6. Kosb110o pe3nHoBoe HXTIOK 8.623.160-01
OKCIUTyaTallMOHHas IOKYMEHTalus
7. KOMIUIEKT 3KCIUTyaTalMOHHOMN HXKIOK 4215-002- 1
JIOKYMEHTAILIMU, TacCHOpPT 66109885-10 PO

*) onpenenseTcs BApUAHTOM ITOCTaBKU

4. TIOBEPKA AHAJIN3ATOPA.
4.1. TloBepka aHamMMU3aTOPOB JOJKHA MPOU3BOAUTHCS HE PEXE OAHOro pasa B 12
MECSIIIEB, a TAKXKE MOCIIE PEMOHTA U JJIUTEIILHOTO XpaHEHUSI.
4.2. YcnoBus NOBEPKU U MTOATOTOBKA K HEM.
4.2.1. ITpu npoBeA€HUYU MTOBEPKU JOJKHBI COOIOAATHCS CIAEAYIONIUE YCIOBUS:
- TemIeparypa okpysKarorei cpeas 293 +5 °K, (20 +5) °C;
- OTHOCHTENbHAs BIAXHOCTH 65 + 15 % npu Temmepatype Bo3ayxa 293 + 5 °K, (20
£5)°C;

- armocdepnoe aasienue ( 99,9 + 6,6) klla, (750 + 50) Mm.pT.CT.;
- Hanpspkenue cetu 220 +22 B, 50 +£ 0,5 I'm.
4.2.2. llepen mnpoBeleHHEM TMOBEPKU aHAIW3aTOpa HEOOXOJIUMO BBIIOIHUTH
NOATOTOBUTENIbHBIE PA0O0THL. [l7si 3TOro pasmecTuTre NOBEpPSEMOE U3JeNue U
HeoOxoauMoe obopyaoBaHue Ha paboyeM cToje, oOecrnednB ya00CTBO pabOTHI H
VCKJIFOYMB TOMaJJaHUE HA HETO MPSIMBIX COJIHEUHBIX JIy4eil.

3aTeM MOArOTOBBTE aHaIu3aTop K padore coriiacHo pazneny “TloaroroBka k
paboTe” HACTOSIIETO PYKOBOJCTBA MO IKCIUTyaTaI|H.

4.3. [IpoBenieHrE MOBEPKHU.

4.3.1. TloBepka anHanmu3aTopa 3aKJIOYaeTCsl BO BHEIIHEM OCMOTPE aHaIU3aTropa,
ONpENEICHNH  CHCTEMaTUYECKOW morpemHoctd <«OKuakocTb-rasy», MpeaesoB
JIOITy CKaeMOMU a0COTIOTHOM IIOrPELIHOCTH U3MEPEHUH, KOHLIEHTpAaLUU
(mapuuanbHOTO J1aBJIEHUSI) BOJIOPOJA, TEMIIEPATypbl M BPEMEHH YCTAHOBIICHHUS
MIOKAa3aHUH.

4.3.2. [Ipu mpoBeiIeHNH BHEIIIHETO OCMOTPA JTOJKHO OBITH TPOBEPEHO:
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- OTCYTCTBHE MEXAHMYECKHX IMOBPEKICHHUH, BIMSIOIIMX HA TOYHOCTh IMOKA3aHMIA

aHaIM3aTopa;
- UYHACTOTAa Pa3bEMOB U THE3;
- COCTOSIHME COEUHUTEIBHBIX TPOBOIOB;
- COCTOSIHME JJAKOKPACOYHBIX OKPBITUNA U YETKOCTh MapKUPOBKHU.

AHanuzatopsl, wumeromue JedeKTbl, KOTOpble 3aTpPyIHSAIOT paboTry ¢
aHaIM3aTOPOM, OPaKyIOT U HAIIPABJISIOT B PEMOHT.
4.3.3. OmnpeneneHne CUCTEMATHYECKON TMOTPEIIHOCTH <GKHIKOCTB-Ta3» MPOBOIAT
nocJjie KaJIMOpPOBKM aHaIM3aTopa MO JABYM TOYKAM COIVIACHO M. 9 pyKOBOACTBa IO
AKCILTyaTalH.

ACpH, paboTtaet B pexxume U3MEpEeHHs MapLUUaIbHOTO JaBJICHUS BOJOPOAA, U

€ro CUTHaJ SBJIAETCS JMHEHHON (YyHKIMEH ero mapiuaibHOro JaBJeHUsA. JTHUM, B
YacCTHOCTU, OOBSICHATCS, 4YTO Tmoka3zaHuss AC TmpakTUYECKH COBMAJAIOT MpH
u3Mmepenusax pH, B ra3zoBoil ¢aze u >KMIKOCTHU, HaXOJAIIEHCS C HEM B COCTOSIHUU
TUHAMHYECKOTO paBHOBECUSA. B TO ke Bpems, U3-3a HEUACAIBHOCTH IapaMETpPOB
ACpH, uM xapakTepHa CHUCTEMAaTUYECKAsl MOTPEIIHOCTh U3MEPEHUM, N3BECTHAS KaK
kodpunment «Kuakocte-raz» (cM. m. 5.3.3.). BenuunHa 5TOH MOTPEIIHOCTH
NOCTOsIHHA Uil Kaxzaoro ucnonHeHus ACpH, u HopMmupyeTcss B TEXHHUECKUX
xapaktepuctukax (cM. 1. 2). [Ipu uzmepenusix pH, u cH, B xuakocTsx aHamuzarop
ABTOMAaTHYECKM KOPPEKTUPYET 3Ty NOTPEIIHOCTh. braromaps »Tomy pa3HHIA
NOKa3aHWW aHanu3aropa Ipu usMepeHusx pH, u cH, B xuakoctu u rase
HaXOISIIMMCS C HEW B COCTOSHUM JIMHAMUYECKOIO PaBHOBECHS, OKAa3bIBACTCS
CKOMIICHCUPOBAaHHOW. BBeJeHHME aBTOMAaTUYECKOW KOPPEKIMU CUCTEMATHYECKOMN
MNOTPEIIHOCTU «KUAKOCTH-Ta3)» IO3BOJISIET HUCTBITAHUS MO OMNPENEICHUIO MPEIEIIOB
JOITyCKaeMoil abCOIOTHON MOTPEUTHOCTH M3MEpPEHHUs MNaplUalbHOTO JaBJICHUS U
KOHIIEHTpAI[Md PAcTBOPEHHOIO0 B BOJAE BOAOPOJa MPOBOAUTH MO  METOJUKAM
onucaHHbIM B ILI. 4.3.4.1 - 4.3.4.2, ucnons3ys npu stom [1I'C. Ilepen npoBeneHnem
ATUX MCHBITAHUNA OMNPEeAeNIioT KO3(D(PUIMEHT <CKUIKOCTb-Ta3» W BBOIAT €r0
3HAUEHWE B AaHaIM3aTOp JJs TOCIEAYIOIIe aBTOMAaTUYECKOHM KOPPEKIHU
pesynbTatoB u3mepenuii (I11 PO).
4.3.3.1. Ilepen ompeneneHHEM CHUCTEMATHUYECKOW MMOTPEUIHOCTH «KUJIKOCTb-Ta3
HE00X0IUMO OOHYJIUTH KOA(P(UIMEHT, KOPPEKTUPYIOIIHKA JaHHYI0 omuOKy (cMm. 111
PD). Onpenenenne cucTeMaTHYECKOW MOTPEIIHOCTH «KUIKOCTh-Ta3» MPOBOAAT Ha
ycrtaHoBke YK-0I, BXonsmend B KOMIUIEKT ITOCTaBKM aHaIM3aTopa. Y CTAHOBKY IS
npurotoBienus [II'C coOuparor B coorBeTcTBUU co cxemon puc. 9.4 PO. Cocya 3
3aMOJHSIOT Ha ¥4 00beMa JUCTUINIMPOBAHHON BOJOM M MOMEMIAIOT B HETO aKTUBATOP
OT MarHUTHOM MEILAJKU. 3aTEM B HETO YCTaHABIMBAIOT aMIIEPOMETPUUECKUN CEHCOP
5, repMeTuyHO (UKCUPYS €ro ¢ IMOMOUIbI0 Talku 4 W PE3UHOBOro Kojbla. B
rupo3atBop 10 ¢ mOMOIIBIO MIMPHUIIA 3aTUMBAOT 3 MJI JUCTUIUIMPOBAHHON BOABI U
3aKpYy4YMBaOT BEHTWJIb 2. PeakTop 7 3amoJIHAI0T aKKyMYJISITOPHOM CEPHOUM KUCIOTOM.
N3MenbueHHYI0 M NPEIBAPUTEIBHO B3BEIICHHYIO HAaBECKY METAIIMYECKOrOo LMHKA
Maccoir 70 + 10 Mr OpocaroT B peakTop 7 U OBICTPO COEOUHSAIOT €r0 C BXOJIHOMU
TpyOkoii 6 emkoctu 3. Ilocie 3aBepuieHusi peakiuu (MpekpaiieHue mpoiecca
oOpazoBanusi my3slppkoB H, B peakrope 7) BXOAHYIO TpPYOKy 6 MEpeKpbIBAIOT C
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IOMOIIIbIO 3aKMMa, U OT HEE OTCOEAMHSIIOT peakTop 7. 3areM cocyi 3 3HEPrUYHO
BCTpsiXuBaoT B TedyeHue 10 — 15 MuHYT, Hacellas AMCTUIUIMPOBAHHYIO BOJY
Bozpoponocoaepxkamei I1I'C, monydeHHONH B pe3ysbTaTe CMEIIMBAHUSA BO3JyXa B
o0beME cocyla M BOJOPOAA, MOJIYYEHHOI'O NPU PACTBOPEHUM HABECKU ILIMHKA B
pa30aBlIeHHON CEpHOM KHCIOTE. 3aTeM COCyA KiaayT OOKOBOM IOBEPXHOCTBIO Ha
MarHUTHYIO MeEIIAJKy, NPU 3TOM 4YyBCTBUTENbHas mnoBepxHocTh ACpH, nomxna
HaXoAMTbCcd B BOJAE. BKIIOYAIOT MAarHUTHYIO MeEIIAIKy M TOCHE JIOCTHXKEHUS
CTaOUJIBHBIX MOKa3aHUM MPOU3BOJAT MX OTCYET. 3aT€M €MKOCTh 3 yCTaHABIIMBAIOT
MOJ1 YIJI0M, TaK 4yToObl YyBCTBUTENbHAs nmoBepxHOCcTh ACpH, Haxoauinacs B ra3oBoit
daze u Ha HeW He ocTaBaJloCh Kamenab BoOJbl. llocnme nocTukeHUs cTaOMIIBHBIX
[OKa3aHUN MPOMU3BOAAT HUX OTCUET M BBIUHUCISAIOT 3HA4YCHHE KOIPPUIMEHTA
«KugkocTs — ra3» no popmyie

K = (A, — A,)/A,*100, (5)

rane: Ay u A, - TIOKa3aHUs aHAIM3aTOpa NMPU HM3MEpPEHUsX B ra3oBod ¢aze u B
AKUIKOCTH (BOJIE) COOTBETCTBEHHO, HAXOSIICICS C HEM B COCTOSTHUM PABHOBECHSI.
Pe3ynbTaThl MCHOBITAHWI CYUTAIOT YAOBIETBOPUTEIIBHBIMM, €CIM BBIUYMCICHHOE
3HaYEHHWE CHUCTEMATHUYECKOW  TOTPEIIHOCTH  COOTBETCTBYET TEXHUYECKUM
XapaKTepUCTUKaM Ha MOBepseMbli aHAIM3aTop (1. 2. HACTOSIIIIETO MACIoPTa).

IIpumeuyanue. /i TOro 4roObl aHAJINM3aTOP BHOCHJ KOPPEKLHUIO HA OIIMOKY <OKHUAKOCTb-Ias,
CBOMWCTBEHHYIO Bariemy ceHcopy, HE0OX0IUMO BBINOIHUTH AeiicTBus 111 PO.

4.3.4. OnpenaeneHue NpeaesioB JOMyCKaeMOM aOCOMIOTHON MOTPEITHOCTH U3MEPEHUS
KOHIIEHTpaIuu (TmapiualbHOTO JIaBIIEHUS) BOJIOPOJA MPOBOJST IMOCIE KAaTUOPOBKH
aHaJIM3aTOpa MO JIBYM TOYKaM COTJIACHO M. 9 pyKOBOJCTBA MO HKCILTyaTaIllH.
HcnplTanust MOTYyT  TPOBOJUTHBCS KaK IO  aTTECTOBAHHBIM  IMOBEPOYHBIM
BojJioposiocoaepkamuM ra3oBeiM  cMecsm  (III'C) mocrtaBnsgemMbiM B OajioHax
(m.4.3.4.1), Tak ¥ MO Ta30BBIM CMeCsM ToiydaembiM B yctaHoBke YK-01 (11.4.3.4.2)
(TIpu IOKYTIKE aHaju3aTopa HEoOXoaAMMOCTh IpruoopeTeHuss YK-01 coriacoBeiBaeTcs
¢ 3aKa34nKoOM.)

4.3.4.1. MeToiuka UCIIBITAHUM 11O OMPEACIICHUIO MPEICTIOB OCHOBHON a0COJIFOTHOM
MOTPEITHOCTH HU3MEPEHUsI KOHIICHTpAUU (MaplHabHOTO JaBJICHUS) BOJOpPOJA C
ucnonb3zoBanueM I1I'C B 6ammonax.

J1y1st poBeICHUS UCTIBITAHUM COOUPAIOT YCTAaHOBKY MOKa3aHHYIO Ha puc. 4.1.
AMrnepoMeTpuueckuii ceHcop 4 yCTaHaBJIMBAIOT B U3MEPUTCIBHYIO KaMmepy,
BBIXOJIHYIO TPYOKY KOTOpPOW TMOJCOCIUHSIIOT K BBIXOJY YBIaXHUTENs 5. BxomaHoit
mrynep MK coequHAroT ¢ Tuapo3aTBOpPOM 7.




80

]

v

%E

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 IPOBOMAT CIEIYIOIIMM 00pa3oM:
e TloouepeaHo MOACOEAUHSIIOT BXOJHYIO TPYOKY (6) yBiIaxkHUTENS 5 K OaqioHam

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

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

"T'az Ne3" - 90 +5 % Bogopoaa B a3oTe (JOMyCKaeTcs UCMHOJb30BaTh BOJIOPOI
MoJIydyaeMblii B pe3yJbTaTe€ pACTBOPEHHMS METaJUIMYECKOro IMHKAa B
pa30aBICHHON CEPHOM KUCTIOTE).

C noMomipio peaykTopa Ha ogHOM U3 0amioHoB (1-3) ycTaHaBIMBAIOT pacxo
[II'C paeubiii 2 —10 my3bIpbKOB B CEKYHAy (HaOmioleHHWE BEOyT IO
ruaposatBopy). III'C nponyckaioT B TeueHue 15 MUHYT, BBITECHSSI IPU 3TOM
OCTaTKH BO31yXa u3 mMaructpanu v Haceimas [1I'C napamu BoJibI.

ITocie  gOCTMXKEHMST  YCTOMYMBBIX  MOKAa3aHUM  MPOU3BOAIT  OTCYET
KOHIIEHTpaluy  (mapluuagbHOTO  JIaBJIEHWs) BOJOpoAa B  BBHIOpaHHOMU
ormeparopoM enuHuie wusMepenuss (06. %, klla, mwm.pr.cT., Mr/m), u
TEMIIEPATYPHI.

o Jlnsa xaxnoit [1I'C npousBogdT 3 + 5 U3BMEPEHUI.
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e PaccuuThIBalOT KOHIIEHTPAILMIO W/WIM MaplUUAIbHOE JaBJIEHUE BOJOpPOJa B
[IT"C, HachIlIEHHBIX TTapaMU BOJIbI IO OpMYyJIaM:

Xj= (B -pH,0)/B*Yj (D)
(pH) j= (B - pH;0)*Y]j 2)
(’?i = (CHZ)maéﬂ *AXj/I 00 (3)

rae: B — GapoMeTpuyeckoe JaBJICHHUE;
Yj - npouentHoe conepxanue Bogopoaa B I1I'C;
Xj, (Hy)j u Cj — pacueTHbIe 3HAYCHHsI MPOIICHTHOTO cojepkanus (00. %),
MapuyaibHOr0 JaBJICHUS BoJOpoaa (MM. pT. cT. wiu klla) U KOHUEHTpanuu
PacTBOPEHHOI0 BOOPOAa (MKI/J, MI/1T), cooTBeTCTBYIOMIHME j-0if [11'C;
J —nomep I1I'C
pH,0 = (1,014%10°*exp(-5233/(t+273))-0,2401)*(B/760,0)  naBienue
HACBIIIEHHBIX BOJSHBIX MMAPOB MPU TEMIIEPATYPE UBMEPEHUS;
(CHy) a5, - TAOIMUHBIE 3HAYEHUS KOHIICHTPAIMM PAcCTBOPEHHOIO B BOJIE
BOJIOpOJIa, IPU TemIepaType usmepenus (¢ ) (aHHble OepyTCs U3 TaOIUIbI B
I12).
t — temriepatypa usMepenus, C

Bprumcnstor 3Ha4YeHWs] OCHOBHOW aOCONIOTHOW TOTPEIIHOCTH IS KaKIOTO
usMepeHus (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 — ToKa3zaHuA aHaIW3aToOpa 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 xaxnporn [II'C BBEIYMCHAIOT 3HAYEHHUS OCHOBHOM aOCOJFOTHOM IOTPENTHOCTH
usMmepennii (Aj) xak cpennee apupMeTnueckoe 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 — Konu4aectBo uamepenuu mis J-ou [II'C, n =3 + 5;

Pe3ynbprarel mOBEpKM aHAIM3aTOpa CUYUTAIOT YAOBICTBOPUTEIBLHBIMH, E€CIIU
OCHOBHasi a0COJIIOTHAsl TMOTPEIIHOCTh HM3MEPEHU MPOLEHTHOTO COJEpIKaHMUs,
MapUHaIbHOTO JABJICHUS U KOHIIEHTPALMU PACTBOPEHHOTO BOAOPOA ISl KAXKIOW U3
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I[I'C wHaxomuTcsi B COOTBETCTBUM C TEXHUYECKUMU XapaKTEPUCTHUKAMH Ha
MOBEPseMbIN aHAIU3aTOP (I1. 2. HACTOSIIETO MAcIopTa).

4.3.4.2. Meroauka HWCHBITAHUN 110 OMNPEACICHUIO TMPEACIOB OCHOBHOM
aOCOJIFOTHOM TOTPEIIHOCTH W3MEPEHUs KOHIEHTpaluu (MapiuaibHOTO JIaBJICHUS)
Bogopona 1o III'C, monmydaembix ¢ mnomonipto ycraHoBkun YK-01 (3amenser
meTonuky 1.4.3.4.1 npu orcyrctBuu I1I'C B 6ainonax).

OmnpeneneHue MPOBOAAT IMOCIE KATMOPOBKM aHajau3aTopa IO JIBYM TOYKaM
COTJIACHO 1. 9 pyKOBOJICTBA MO SKCILTyaTall|u.

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

Cobuparot ycraHoBky YK-01 B COOTBETCTBHH CO CXEMOW MpEICTaBICHHON Ha
puc. 9.4 pykoBOACTBA MO OHKCIUIyaTalHH. AMIIEPOMETPUYECKUI CEHCop 5
ycTa"aBiuBaloT B cocyl 3 mansi mpurotoBiienust [II'C u gukcupyroT ¢ momoibo
raiiku 4.

HcnplTaHuss 10  ONpENeieHUI0 TPEJeiIoB  JONMyCKaeMoW  aOCOJIFOTHOMN
NOTPEIIHOCTA U3MEPEHUSI KOHLEHTpAalMM (MapUHaIbHOTO [aBJIIEHUS) BOJAOpPOAA B
eAuHUIAX u3MepeHus 00. %, klla, MM.pT.CT., MI/JI, MKI/1 MPOBOJAAT TOCI]E
KaTuOpOBKM aHamu3atopa IO JIBYyM TOYKaM COTJIacHO M. 9 pyKOBOJCTBa MO
JKCIUTyaTallMk. 3aTeéM U3MENbYaloT 5-7 TpaHyl METAUIMYECKOrO IMHKa |
B3BEILLIMBAIOT TPU - MATh HaBecOK Maccoi oT 50 1o 300 Mr Ha aHATUTUYECKUX BECAX C
NOTPEIIHOCThIO B3BemmMBaHus MeHee | wmr. Cocyn 3 TmarTenbHO NPOLYBAKOT
aTMOC(EpHBIM BO3JYXOM C MOMOIIBI0O MUKPOKOMIIpECCOpa M 3aKpbIBAIOT BEHTUIb 2
Ha ruapo3arBope. PeakTop 7 3amoONHSIOT aKKyMYJISITOPHOM CEpHOM KHCIOTOW 8.
OnHy W3 HABECOK METANTMYECKOro IIMHKa OpocaloT B peakTop 7 U OBICTPO
COCIMHSIOT €ro ¢ BXOJAHOU TpyOko# 6 emkoctH 3. [[ns 60see ObICTPOTO MPOTEKAHUS
peakIuu PEeKOMEHAYETCS HAaBECKy IIMHKA H3MENbYHTh, a4 PEAKTOp 7 TOTrPYy3UTh B
crakaH ¢ temioit Bomoi (50 — 80 °C). IMonmyuaeMslii B peakiMyi pacTBOPEHUS [[MHKA
BOJIOPOJI CMEIMBAaeTCA ¢ aTMOC(hEpHBIM BO3AYXOM B o0beMe cocyna 3, obpasys
MOBEPOYHYIO0 Ta30BYK) CMECh, NPOLIEHTHOE COAEpKaHUE BOJOPOJA B KOTOPOM
OTIPEIEIISIIOT TI0 popmyIie

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

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

pPacTBOPEHUM 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 naBiienue, klla

Ve - o6bem cocyna, 1, (cM. Tab. 3 , 1. 3 HacTOSIIEro nacropTa),

[Tocne 3aBepiieHust peakuuu (mpekpaiieHue oOpa3zoBaHus My3bIpbkoB H, B
peakTope 7) BEHTWIb 2 OTKpPBIBAIOT M CTPABJIMBAIOT M30BITOK JIaBJIEHUS B cocyle 3
yepe3 ruapo3arBop 10. Iocne ctabunuzanuu 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. AMnepomeTpuyecKuid
CEHCOp BBIJIEPKHUBAIOT B aTMochepHoM Bozayxe (kak [1I'C ¢ HyleBbIM coaep:kaHueM
BoJiopoza) B TeueHue 25-30 munyT. [locne noctrxkenus ycToiuuBbiX nokazanuii AC
B aTMOC(HEPHOM BO3yX€E MPOU3BOJAT UX OTCYET.

Wcnibrtanust mOBTOPSIOT AJI KAXJA0W U3 OCTABIIMUXCS HABECOK METAINTUYECKOTO
nuHKka. [locne kaxaoro MCHbITAHUSA COCYHA 3 TIHIATENIbHO MPOJYBAIOT BO3AYXOM C
MOMOIIBI0 MUHUKOMIIpECCOpA.

Hna  kaxgorr III'C  BBIYMCIAIOT 3HAYEHHS OCHOBHOM  aOCOIIOTHOM
MOrpenHocT u3Mepenuit (4j) no dpopmynam (1) —(9)

Pe3ynbTaThl MOBEpKM aHAIM3aTOpa CUUTAIOT YIOBJIETBOPUTEIBHBIMH, €CIU
OCHOBHAsl a0COJIOTHAs MOTPEIIHOCTh HM3MEPEHH KOHUEHTpaluu (mapLualbHOro
JaBJ€HUs)  BOJAOpOAA  HAaXOJUTCA B COOTBETCTBUM €  TEXHUYECKUMH
XapaKTEepUCTUKAaMU Ha MOBEPAEMbIN aHAIU3aTop (1. 2 HACTOSIIEro NaclopTa).

4.3.5. OnpeneneHue BpEMEHU YCTAHOBJIEHUS TOKA3aHUM.

[IpoBepky BpeMEHHM YCTAaHOBJIICHHMS TOKa3aHUW PEKOMEHAYETCS COBMEIIATh C
UCHBITAHUSIMU 110 OIPEACIICHUIO MPEAENIOB JIOMYyCKaeMOM OCHOBHOM IMOIPEUIHOCTH
U3MEPEHUI KOHLIEHTPaluu BOAOPO/IA.

4.3.5.1. IIpn npoBeneHNN UCHBITAHUM 110 MeTOAMKE 1. 4.3.4.1 mpoBEpPKY BpeMeHU
YCTaHOBJICHHUSI IOKA3aHUI MIPOBOJAT CIEAYIOIUM 00pa30M.

1. Beixognyo T1pyOky wu3MmepurensHoii kamepel ACpH, (cm. puc. 4.1)
OTCOEAUHSIOT OT YBIAKHUTENS U MPOAYBAIOT aTMOC(PEPHBIM BO3AYXOM C
MOMOIIIBIO MOOYAUTENS pacxoja (TpyIia, WId MUHUKOMIIPECCOP).

2. C nmoMomip0 peayKTopa Ha OJJHOM U3 OajyIOHOB ycTaHaBiauBarT pacxon [1I'C
paBHbIi 5 -10 my3eippkoB B MUHyTY. [locne crabunuzauuu nokaszanuii ACpH,
B BO3/YyXE, BBIXOJHYIO TPYOKY MOJCOEIUHSIOT K YBIAXHUTENIO (DUKCUPYS
BpeMmsi goctkeHuss 90% mokazaHuil OT pacyeTHOM KOHUEHTpauuu Xij,
BBIYUCIICHHOM 110 hopmyiie (1).

Pe3ynbTaThl NOBEPKH aHAIM3aTOpPa CYUTAIOT YJIOBIETBOPUTEIbHBIMH, €CIIH BPEMS
YCTaHOBJICHUSI TIOKA3aHUM COOTBETCTBYET TEXHUYECKUM XapaKTepUCTUKaM Ha
MOBEPSEMbIN aHAIU3aTOP (CM. II. 2).
4.3.5.2. Ilpu npoBeAeHUN HUCHOBITAHUN 1O MeToAuke M. 4.3.4.2 MpoBEpKYy BpEMEHU
YCTaHOBJICHUSI IOKa3aHUN MTPOBOJIAT CIEAYIOIIUM 00pa30M.

e CobOuparor yctaHoBKY st mpurorosiienust [II'C B COOTBETCTBUM CO CXEMO
IIPUBEICHHOW Ha puc. 9.4. AMIEpOMETPUYECKUNA CEHCOP 5 YCTAaHABIMBAIOT B
cocyn 3, repMeTHYHO (PUKCUPYSI €ro C MOMONIbI0 Tailku 4 U PEe3UHOBOIO
Konpua. PeakTtop 7 3amonHAIOT aKKyMYJIATOPHOM CEPHOM  KHCIOTOW.
N3menbueHHYI0 U B3BEUIEHHYIO0 HABECKY METAJNIMYECKOIo [IMHKA MOMENIAIOT B
peakTop 7, KOTOPBI OBICTPO COEIUHSIIOT C BXOJHOM TpyOkoil 6 emkoctu 3.
Ilocne 3aBepuieHuss peakiuu (IpekpanieHue mpouecca oOpa30BaHHUS
ny3bIpbkoB H, B peakTope 7) BEHTWJIb 2 OTKPBIBAIOT U CTPABIIMBAIOT U30BITOK
JaBJieHUA B cocye 3 uepe3 ruapo3arsop 10.

o [locne crabunuzanuu MoKa3aHU MPOU3BOAAT UX OTCUET. 3aTE€M OTKPYUHBAIOT
raiiky 4 u nocraior ACpH, u3 emkoctu 3, Quxcupys mpu 3TOM Bpems
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noctxkeHus 10 % 30HBI MOKa3aHUI OT ypPOBHS CUTHAJIA CEHCOpPa B EMKOCTH C
Irc.

e Pe3ynbTaThl NOBEPKM aHAIM3aTOPAa CUUTAIOT YAOBIETBOPUTEIbHBIMU, €CIU
BpeMsl YCTAHOBJICHUSI MOKa3aHUN HaXOJUTCS B COOTBETCTBUH C TEXHUYECKUMU
XapaKTepUCTUKaMU Ha MOBepAeMblid aHanu3aTop (1. 2).

4.3.6. OnpenenieHue MpeeaoB A0MycKaeMoi aOCOMIOTHOM MOTPEIIHOCTA U3MEPEHUMN
Temrneparypel Ha orMmeTkax 0, 25, 50 °C mkansl mpoBepsieMoro mpubdbopa myTemM
CpaBHEHMSI €ro MOKa3aHUW C MoKazaHusiMU ATajoHHOro tepmometpa (TJI-4 wnm
TEpMOMETP 00JIee BHICOKOTO 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., COOMPAIOT yCTAHOBKY U
IPOBOJST CJIEAYIOIINE ONEPALINH:
® [OrpyXarT 4yBCcTBUTENIbHYIO YacTh ACpH, u Tepmomerp Ha rinyouny 20-30
MM B TEpPMOCTaTUPYEMbIH CTakaH C MHTEHCHBHO MEpPEMEIIMBAEMON BOJOM,
UMEIOLIEH TeMIIepaTypy MOBEepseMON OTMETKH IIKAJIbL;
® [I0CJie BBIJICPKKU B BOJI€ B TCUCHHE HE MEHEE 5 MUHYT CHUMAIOT MOKa3aHUs
TEeMIIepaTypbl TEPMOMETPA AHAJIU3ATOPA U 3TAJJOHHOTO TEPMOMETPA.

HpnMeanue. KonmnuecTBO OTMETOK IIKAJIBI MOXKET OBITH YBCIIMYCHO HUJIM YMCHBIICHO HMCXOIA
U3 PeaJbHOTO Uara30oHa M3MEPEHHH TeMIIepaTyphl MOBEPSEMOro MpUOOpa, HO ¢ 00sS3aTeIbHBIM
BKJTIOYCHHUEM HAYaJIbHOT'O ¥ KOHEYHOTO 3HAYCHHI JHANa30Ha U3MEPEHUH MMOBEPSIEMOro mpuoopa.
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4.3.6.2. IIpenen Ar

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

OCHOBHOM JI0ITyCKaeMOM a0COJIFOTHOW MOrPEIIHOCTH U3MEPEHHUSI

1
rae: I —3HaueHHe TeMIepaTyphl CPEIbl, K3MEPEHHOE TPUOOPOM;
0
T'” 3naueHue TeMIIEpaTyphbl CPEIbl, H3MEPEHHOE ITAJIOHHBIM TEPMOMETPOM.
4.3.6.3. Ecnu 3HaueHue AT , paccuMTaHHOE ISl KaXJO0ro BbIOPAHHOTO 3HAYECHUS

OTMETKHM IIKajbl TEMIIEpaTyp, HE IMPEBBIIAET 3HAYEHHUS, YKa3aHHOTO B 1. 2,
pe3yibTaThl UCIBITAHUN CUUTAIOTCS YIOBJICTBOPUTEIBHBIMH, a TMPHUOOP MPU3HAIOT
IIPUTOJHBIM K JAJbHEUIIEMY MPOBEACHUIO HCIBITAHUNA. B IIPOTMBHOM ciydae
npubdop OpakyroT.

4.3.7. Tlo pe3ynpratam IOBEPKU BBIJAETCS CBUJIETEIBCTBO O TMEPBUYHOM WIHU
MIEPUOANYECKON TTOBEPKE.

IHPUMEYAHHUE. IloBepky aHaiM3aTOpOB B COOTBETCTBHM C JAHHOW METOJUKOW MOTYT
ocymectsisite ['TI BHUMOTPU ('OCCTALAPT P®), «POCTTECT MockBa» U peruoHaiabHbIE
HCM. [IpeanpusiTue-u3roTOBUTEINH « HII® « Amspa BACCEHC» ocymecTBisier
JanpHeyo noaaepxky csoux [lokynarenel, npeniaras yciyru o CEpBUCHOMY OOCITyKMBAHUIO
AQHAJIN3aTOPOB, WX IIOATOTOBKE K IPOBEACHHUIO IEPUOIUYECKON IOBEPKHM M IPEACTABICHUIO
aHAJIM3aTOPOB B opraHsl ['occTanmapTa Juisi IPOBEAECHUS NEPUOANYECKOM TTOBEPKH.

5. MIPABUJIA XPAHEHUSA

5.1. AnanuzaTop B yNaKOBKE MNPEAIPUATHUSI-U3TOTOBUTENS JOJIKEH XPAHUTHCA B
3aKpHITOM TIOMENIEHHH TIpu Temmeparype or 5 g0 50 °C W OTHOCHTEIBHOM
BiakHocTH He Oonee 80 % mpu temmeparype 25 °C (ycnosust xpanenust 1 mo 'OCT
15150).

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

6. TAPAHTUU N3I'OTOBUTEJIA (ITOCTABIIHNKA)

6.1. TapanTuiiHbli CpOK OKCIUTyaTalldd aHaJIW3aTopa TMpU  COOJIOJCHUU
[ToTpeOuTenem ycloBUN 3KCIUTyaTallid, YCTAHOBJIIEHHBIX HACTOSIIMM MaclopTOM,
cocTaBisieT 24 Mecsla co AHS MPoaaku nmpudopa.

6.2. I'apaHTHiiHbIA CPOK XpaHEeHHs 0€3 NepEeKOHCEPBALMKU MPU COOJIIOCHUH MPaBUII
XpaHeHus - 3 roja.

6.3. B TeuyeHue rapaHTUMHOTO CpoKa MpU COOJIOJACHUU MOTPEOUTEIEM MPABUII
JKCIUTyaTallul MPEANPUITHE - H3TOTOBUTENb OE€3BO3ME3JHO PEMOHTHUPYET WM
3aMEHSET AaHAJINU3aTOpP WM €ro 4YacTH IO MPEAbABICHUID TapaHTUMHOIO TajlOHA
(ITpunoxenue 1).
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7. CBEAEHUA O PEKJIAMAIIUAX

B cnydae oTkaza aHanuzaTopa win 0OHapyXEHUSI HEUCIIPAaBHOCTH B €T0 paboTe
B MIEPUOJI ICUCTBHSI 00S3aTENIbCTB, a TAK)KE OOHAPYKEHUS HEKOMIUIEKTHOCTHU TP €ro
NEPBUYHON MPUEMKE, Biajesel] Mpuoopa JOMKEH COCTaBUTh aKT O HEOOXOJAMMOCTU
OTNIPaBKU TpuOOpa MPEANPUATUIO-U3TOTOBUTENIO, WM  MOCTABIIMKY, WA
MPEANPUATHIO, OCYIIECTBIISIONIEMY TapaHTUIHOE 00CTy)KHBaHUE.

8. CBUAETEJBCTBO O ITPUEMKE

AHanmu3aTop BOJIOPOIa MPOMBIIIIEHHBINH MHOTOGYHKIIMOHATRHBIA ABII-11
3aBoAckoM  Homep  Ne COOTBETCTBYET  TEXHUYECKUM
YCJIOBUSIM
TY4215-002-66109885-10 1 npu3HaH TOIHBIM ISl SKCILTyaTallUH.

JlaTa BpiyCcKka 20 1.

M.IL
[Toanucy Uy OTTUCKU JIMYHBIX KIIEUM, OTBETCTBEHHBIX 34 IIPUEMKY.
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Ipuaoxenue 1.

“HIID "Anbdpa BACCEHC"

[TpenmpusiTie U3rOTOBUTENb

TAPAHTUUMHBIN TAJOH Nl

Ha PEMOHT (3aMEHY) B T€UCHHE rapaHTUMHOTO CpOKa aHaIM3aTopa BOAOpOja
ABII-11 TV 4215-002-66109885-10

Howmep u nara Bblllycka

(3amosHsieTcs 3aBOJ, U3rOTOBUTETIEM )

[TpnoOperen

(1aTa, MOJIMKCh U IITaMI TOPTYIOLENH OpraHU3aLMH )
BBenieH B 3KCITyaTalnio

(maTa, MOAINCH)
MPUHSAT Ha TApAaHTUHHOE 0OCITYKUBAHUE PEMOHTHBIM MPEATIPUITHEM

M.II. PykoBoauTens mpeanpusiTus

“HII® "Anbdpa BACCEHC"

[Ipennpustue N3roTOBUTEIND

FTAPAHTUUWUHBIA TAJOH N2
Ha PEMOHT (3aMEHy) B TEUEHHE rapaHTHITHOTO CpoKa aHanu3aTopa Bogopoaa ABII-
11 TV 4215-002-66109885-10

Homep u nara Beinmycka

(SaHOHHHeTCH 3aBO/J I/I3FOTOBI/ITGJI€M)

[TpunoOperen

(mara, mOAMKCH U IITAMII TOPTYIOIIENH OpraHU3aI|H)
BeeneH B akCruryarauuto

(mata, MOAIHCH)
IIPUHAT Ha FapaHTHﬁHOG O6CJ'Iy}KI/IBaHI/Ie PEMOHTHBIM IIPCAIIPHUATUCM

M.II. PykoBoauTens MpearnpusiTus
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Ipuaoxenue 2.

MeToanka usmMepeHuns: ¥ MpoLeaypa BHECEHUS KOPPEeKIUU
CHCTEMATHYECKOH OINOKM «KuakocTb-ra3»

[Tepen HavamoM U3MEpPEHUS CUCTEMAaTHUSCKOM OMUOKH « KHIKOCTh-
ra3» HeoOX0JIMMO YCTAHOBHUTH HYJIEBYIO KOPPEKIUIO JTAHHOM OIMTMOKH, BHITIOJHUB
I. 5 HACTOALIETO MPUIJIOKECHUS.

1. B cootBerctBum ¢ PO mpoBeante xkanubpoBky anammzatopa mo [II'C. (cm. .
9).

2. B mento «YcTaHOBKW» BRIOEpUTE €IMHUILY U3Mepenus — 00.% (cMm. puc. 8.3-8,
puc. 8.3-9).

3. Usmepenne ommbku «KUAKOCTH - ra3» MPOBOJSAT HA YCTAHOBKE, MOKa3aHHOMN
Ha puc. 9.4 pyKOBOACTBA IO IKCILTyaTallUH.

4. Cocyn (3) 3anmoyHAIOT Ha %2 o0beMa JUCTHUIUIMPOBAHHOW BOJOM M OpOCaroT B
HEro akTUBaTOp OT MAarHUTHOM MEIIAJKHU. 3aTeM YCTAHABIMBAIOT B HETO
aMIepoMeTpudeckuid ceHcop (5), repMeTHYHO (PUKCHUPYS €ro € TOMOIIBIO
raiiku (4) u pe3mHoBOrO KoJyibiia. B ruaposzatBop (10) ¢ momMoripo mimpuiia
3aJIMBAlOT 3 MJI JAUCTWUIMPOBAHHOW BOJABI M 3aKPYYMBAIOT BEHTWIb (2).
Peaktop (7) 3amonusaroT Ao MeTkd 50 % aKKyMyJIsSTOPHOM KHCJIOTOM.
N3MenpyeHHyI0 M TMPEABAPUTEIBHO B3BEIICHHYI0 HABECKY METaJUIMYECKOTO
nrHka Maccort (70 + 10) Mr 6pocaroT B peaktop (7) U OBICTPO COSTUHSIOT €TI0 ¢
BxomHOW TpyOkoit (6) emkoctu (3). Ilocrme 3aBepineHus peakiuu
(mpekpaiieHue mpoiiecca oopasoBaHus my3bIpbkoB H, B peaktope (7) BX0IHYIO
TpyOKy (6) mepekuMaroT ¢ TMOMOIIBI0 3aKHMa M OTCOSAMHSIIOT OT peakTopa
(7). 3arem cocyn (3) SHEpPrMYHO BCTPSXUBAIOT B TedueHue 5 — 10 MUHYT,
HaChIIIas JUCTUIUIMPOBAHHYIO BOoy Bojopoaocoaepxkamei [1I'C, nomyueHHon
B pe3yjbTaTe CMENIMBaHUsA BO3AyXa B 00BbeME cocyJa W BOJOpOJa,
MOJIy4YEeHHOTO TPU PACTBOPCHHHM HABECKU IIMHKA B pa30aBIICHHOW CEpHOMU
KHUCTIOTE. 3aTeM CoCcyJ KIaayT OOKOBOW TMOBEPXHOCTHIO HA MArHUTHYIO
MELIAJKy, IPU 3TOM YyBCTBUTEIbHAsA MOBEPXHOCTh AC NOJKHA HaXOAUTHCS B
Bojie. BKiioyaroT MarHUTHYIO MEIIANKYy W MOCTE JOCTHUKEHUS CTaOMIIbHBIX
MOKa3aHUIl MPOU3BOJAT UX OTCUET. 3aT€M €MKOCTh (3) CTaBsIT HA MAarHUTHYIO
MEIIaJIKy B BEPTUKAJIBHOM TIOJIOKEHUH, TaK YTOObl YYyBCTBHUTENIbHAS
noBepxHocTh AC Haxoauach B ra3oBoi ¢aze U Ha Hel He ObLIO Karellb BOJIbI.

5. Boruucnure 3Hauenue kodpdunmenta «Kuakocts — ra3y» mno popmyie

K= (Ar— A,)/Ar*100, (I1.2.1)

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

KUIAKOCTH (BOJIE), HAXOISIIEHCS ¢ Hel B COCTOSIHMM paBHOBecHs B 00. %o.

6. st TOoro 4TOOBI aHANTM3AaTOP BHOCKII KOPPEKIIMIO HA OMIUOKY «OKHAKOCTH-Ta3y,
CBOMCTBEHHYIO Bamemy ceHcopy, HEOO0XOAUMO BBITIOJHUTH CIEAYIOIIHNE
JICVUCTBHUS:

5.1. Haxxmure kiapuiy «BBoa» u poiaute B ['maBHOE MeHIO (cM. puc. 8.2-1).

5.2. Boeibepure onmuto «KannbpoBkay 1 HAXMUTE KiaBuiny «Bromy
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5.3. Haxxmute knaBuiy «BHU3» W,

CIYXEEHOE HEHE yaepKuBas ee B Ha)KaTOM
EATTHEPOEEAL : cocTossHMM, HaxmuTe «BBoa». Ha
CI{CTeMEES Mo T—ET JMCIIEE aHAI3aToOpa BBICBETUTCS

Clly’)keOHOE MEHI0, IOKa3aHHOE Ha
puc. I12-1

HyTeEpoM ToYKH
IIo =HaYeHwM0 O

Puc. [12-1. CnyxeOHO€ MEeHIO.

5.4. B otkpeiBmieMcsi OkHe BbIOepuTe omnuui «CHCTeMHbIE KaluOpOBKU» U

Haxxmute «BBoa». Ha mucruiee ananmsaTopa BBICBETUTCS OKHO, IIOKA3aHHOE Ha

puc. I12-2.

5.5 B otkpsiBiIieMcs okHe BbiOepuTe oniuto «Ommoku XK-I'» u Haxxmure « BBomy.
Ha nucnnee ananm3aTopa BBICBETUTCSA OKHO, IOKa3aHHOE Ha puc. [12-3.

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

Puc. [12-2. OKHO CUCTEMHBIX KaTHOPOBOK.

5.6. C moMoupl0 KIABUII MEPEMEIICHUS Kypcopa BBEIUTE PACUETHOE 3HAYCHUE
kodhdummenta «Kumkoctb-raz». Ilocme BBojJa B SHEPrOHE3aBUCHUMYIO TaMSTh
3HadeHus Koddurmenta « KuaKkocTh-ra3» aHaAIN3aTOp aBTOMATHIECKU OyIeT

BHOCHTb KOPPEKLHIO TIPU MPOBEACHUU
U3MEPEHUN B )KUAKOCTAX. [Ipn m3mepenusax Erenrire cwmb By
B Ta3ax KOPPEKIIHs BHOCUTHCS HE OyeT. HMHIOEOCOTE-TEE

Puc. II2- 2 5 j{

3. OkHO BBOJa OMINOKH « KHIKOCTB-Ta3y.

IIpouenypa BHeceHUs] KOPPEKIUM HA
3aBHCHMMOCTb CUTHAJIA CEHCOpPa OT
CKOPOCTH NMOTOKA aHAJM3UPYEMOii )KUJTKOCTH.

Cucrematnyeckas omuoOka <« KHIKOCTh — Ta3» TakkKe TMPOSBISICTCS B
3aBUCUMOCTH CHUTHajla CEHCoOpa OT CKOpPOCTH IIOTOKa. B Tex ciydasx, Korjaa
U3MEpPEHHSI TPOBOAAT TMPH IIOCTOSHHONW CKOPOCTH TOTOKA, 3Ty IOIPEIIHOCTH
M3MEPEHUS MOXKHO MCKJIIOUHTH. |1 3TOro cHavaga HeoOXOIUMO BBITIOJHHUTH TLII. 1,
2 wmeromamku I12. 3arem HeoOxoammMo coOpaTh yCTaHOBKY, OOECIEUMBAIOIIYIO
TpeOyeMyI0 CKOPOCTh MPOTOKA JTUCTHIIMPOBAHHON BOJbI, HackieHHon I1I'C, yepe3
u3MmeputenbHyo kamepy AC. Takas ycraHoBKa, HampuMep, MOXKET OBITh cCOOpaHa ¢
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UCIOJIb30BAaHUEM  TEPUCTAIBTUYECKOTO HAcOoCa C PEryJHpPYyEeMbIM  PacXOJOM.
YcraHoBUTE pacxo]l NUCTUUTMPOBAHHOM BOJIBI 4Ye€pe3 M3MEPUTENIbHYI0 KaMepy
OJMM3KUI K peaIbHOMY PacXoAy aHAIM3UPYEMOH KUAKOCTH Ipu ee aHanuze. [locine
JOCTH)KEHUSI YCTOWYMBBIX TMOKa3aHUM MPOU3BEIUTE MX OTCYET. 3aTEM BBIIOJIHUTE
n.m. 4, 5 metonuku, onucanHoi B [12. [lociie BBo/Ia B SHEPrOHE3aBUCUMYIO MAMSTh
3HaueHus Kodpduuuenta <«OKuIKoCTb-raz», aHalu3aTOp aBTOMATHYECKU OyaeT
BHOCUTH KOPPEKIIHIO MPU NMPOBEACHUU U3MEPEHUM B skuaKocTsX. [Ipu u3mepeHusx B
ra3zax KOppeKIHs BHOCUTbCS He OyeT
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Ipuaoxenue 3.
Tabnuia 3aBUCUMOCTH KOHIIEHTPAIMU BOJOPO/Ia B TUCTUINIMPOBAHHON 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 TEMIIEPATYPbI

[Ipu BbIyCcKe U3 MPOU3BOACTBA BCTPOCHHBIA B aMIEPOMETPUUYECKUN CEHCOP
JATYUK TEMIEPaTyphbl KaauOpyeTcsl MO METOJUKE, alfTOPUTM BBIMOJHEHHUS KOTOPOU
3aMMcaH B CIy)keOHOM MeHIO aHanm3aropa. [Ipuberath kK KanuOpOBKE HaTyMKa
TEMIIEPATyphbl CIEAYEeT TOJIbKO MPHU 3aMEHE CEHCOopa Ha HOBbIA. B 3TOM ciyuae
MNOAKJIIOUATE HOBBIM CEHCOP K H3MEPUTEIBHOMY YCTPOWCTBY M  BKIIHOUUTE
aHanuzatop. s npoBeaeHus: KaTMOPOBKH JaTyuKa TeMieparypsl Bam HeoOxoaumo
coOpaTh YCTaHOBKY MoOKazaHHyl Ha puc. [14-2. C moMomp0 3TOM yCTaHOBKH
HEOOXOAMMO 0OECIIEYNTh TP OTMETKHU INKaJbl TeMIepaTrypsl B auanasone 5 -50°C.
Ecm B Bameil mabopatopuy HET TEPMOCTaTa, MOXKHO TPH OTMETKH IITKAJBI
TeMIIepaTyphbl oOecnieunTh 0oyiee MPOCThIM criocoOom. [y aToro Bam HeoOxomaum
TEPMOC, CTaKaH C JUCTHUIMPOBAHHOW BOJOM KOMHATHOM TEMIIEpATypbl H
IJIACTHKOBBIM CTaKaH €O JIbAOM. B Tepmoc HanenTe AUCTWUIMPOBAHHYIO BOXY
nogorpetyio g0 50 +5°C. B crakaHe CO JIbJIOM BBIOJHUTE OTBEPCTHE ArameTpom 10
MM. [ yBeM4eHUs Iramerpa 3TOro OTBEPCTUA 10 16 MM 3aieiTe B HEro TEeIIon
BoAbl. Uepes 5-10 MuHYT BoJia B JIyHKE OyJET MMETh TEMIIEpaTypy TasHUA JIbAa ~
0°C.

Jlyist mpoBeieHUsT KaTMOPOBKHU JaT4WKa TEMIEpaTypbl HEOOXOAMMO TEPEUTH B
Cy>keOHO€ MEHIO KaauOpOBOK, MoKa3zaHHOE Ha puc. [12-2. s 3TOro BBIOJIHUTE
nyHKTHI 5.1. — 5.4. [Ipunoxenus 2 u, BoiopaB onunto « TEMITEPATYPbBID», naxxmute
«BBO/l». B oTtkpbiBmieMCS OKHE (CM.
EATTHEFOEEL puc. I14-1) BeiOepure ommmioo «Huxuein
TOYKM» U HaXxxMuTe «BBO/I».

PHHS ToY R
EepuHer TON M
[Ionnpaeswa T

Puc. I14-1. Oxno «KanmnbpoBka naTanka
TeMIIEPaTyphI».

[Torpy3ure ceHcop u 00pa3lOBBIA TEPMOMETP B TEPMOCTATUPYEMBIN CTaKaH C
TEMIIEPATypPON HUKHEU OTMETKU IIKaJbI:
5+1°C unu B JAyHKY B CTaKaHE CO JIBIOM. EATIMEFOEEA
JloxauTech yCTaHOBJIEHUS TOKA3aHUU oo :"!II;aF"III_TIIx:;aI_'{Iﬂ:j
TepmomeTpa (cM. Puc. [14-2.) v HakMUTE | TICEHASSSHIIN HaWMIMITS
«BBO/I». 'BE |_;'1‘|‘

2567C

Puc. 114-2. OxHO moka3aHuii 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/I».
IIEFECQH moymemg

ﬂﬂﬂ _ﬂ I:II: Puc. I14-3. OkHo BBO/A TEMIIEPATYPHI

HIDKHEHW TOYKHU IIKAJIbI.

[Tocne coobuienus 00 ycnemHon KanuOpoBKe HUKHEW TOYKU Ha 3KpaHE BHOBb
NOSIBUTCSL MEHIO KaJIMOpOBKM Aatuuka temrepatypsl (Puc. 114-1). Beibepure onmuto
«Bepxnen Toukn» u Haxmure «BBO/».

[Torpy3ute ceHcop ¥ OOpa3LOBbI TEPMOMETP B TEPMOCTATHPYEMBIN CTakaH
WIM TEpMOC C TEMIEepaTypod BepxXHEH OTMETKM IIKalbl U, J0XIABIIHCH
YCTaHOBJIEHUsI TOKa3zaHuil TtepmomeTrpa (cMm. Puc. 114-2.)), Haxmure «BBOJ».
Cuuraiite MOKa3aHKe 00pa3oBoro

TEPMOMETPA U C IOMOLIBIO  KJIABHMII EATTMEFOEEAL
MEPEMEIICHUST  Kypcopa BBEIHWTE  9TO TEMIIEF. CEHCOPL
3HayeHne (cM. puc.4-4.). FEeoMT:e TeMIISpaTypy

ETOPOM mowei

Puc. 114-4. Oxno BBOJIa Odﬂ .ﬂ S:E

TEMIIEPATYPbl HUKHEN TOUKHU IIKAJIBI.

[Tocne cooOmienus 06 ycrentHo KaTuOpoOBKe BEpXHEH TOUKH Ha SKPaHE BHOBh
MOSIBUTCSL MEHIO KaJIUOpPOBKM JaT4HKa
|:in 's,?iZ’I‘I:['I'!'-'_-' ,]IEI.II'q HE E TCMIICPATYPbI (PI/IC H4-1) BI)I6epI/ITe

- _ - _u onuuto «llompaBka T» wu HaxMmuTe
CEPEIV O HOMHaSTHOM

o «BBO/I».
'I'%:I-IHI-_*]:_IL:L'I',:,-!_'[_"...'I} I;i BrlmonauTe MHCTPYKIHIO
HawmwmTse EBEEOT NOKa3aHHYI0 Ha JHUCIUIEE aHalIn3aTopa

(cM. puc. I14-5.) u naxxmute «BBOI».

Puc. I14-6. OkHO ¢ MHCTPYKITUEH

Jloxaurech YCTaHOBJIEHUS
rokasammii TepMomerpa (cM. Puc. [14-2.) u | EESTMTE TEMITSPaTRO
Haxmute «BBO/l». Cuuraiite mokasaHue STATNCOHRHEODO
TEMITEPaTypbl ¢ 00pas3I[OBOr0 TEPMOMETPA TepokeTRa
¥ BBEIMTE OTO 3HAYEHHE C KJIaBUATYPBI
(cm. puc. I14-7.). Haxmure «BBO/I». DEE _D ':'E'

Puc. I14-7. OkHO AJ1s1 BBOJIa TEMIIEPATYPHI.



95

Hpuiaoxenue S.

MeToauka Ka.]mﬁpomm TOKOBOTI'0O BbIX0/1A.

JIist  kamuOpOBKM TOKOBOTO BBIXOJAa HEOOXOIWMO BBIKJIIFOYHTH ITUTAaHUE
aHaJIM3aToOpa, OTCOSAMHUTHL OT KIEMM TOKOBOTO BBIXOJa paboumii Kabemb u
MOJICOEIMHUT, K HUM MuwumamnepMmerp (cM. puc. [16-1). Bximtounte nuranme
npuodopa.

e D, [lepeitgure B ciyxeOHOE
MEHIO KaJuOpOBOK, IMOKAa3aHHOE

Ha puc. [12-2, BBIITOTHUB IIyHKTHI
s” 5.1. — 5.4. llpunoxenus 2.
L Bri6epure om0 « TOKOBOT'O
BbIXO/IA», naxxmure «BBO/».
Ha nucnnee awnammsaropa
OTKPOETCA OKHO, NTOKa3aHHOE Ha

puc I16-2.

Abamzator O

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

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

19.00 wa.

Puc. I16-2. OxHO KanMOpPOBKH TOKOBOTO
BBIXO/IA.

LATIHBFUERL Mnnnngpjizzlifeema Y BBEJIUTE p::;(;IIjITTa;H(e:
TORUBUID BMAOLA TIOMOIIIBIO KJIABHIII TIEPEMEIIEHHUS] Kypcopa.
HEMephTe HOEBEEIMTS L [Tocne wmaxarms  kwomku  “BBOJ”
ToE BTOPUR mowmprg AHATIM3ATOP  AHAJIOTMYHO  INPEIOKUT

E D ﬂ & BBECTH TOK BTOPO# TOoukH.(cM. puc.I16-3).

. A

Puc. I16-3. OkHO KamuOpPOBKH TOKOBOTO

BBIXO/IA.

[To oxoHYaHuM KaITMOPOBKU BTOPOM TOUKM BHOBb OTKPOETCSI OKHO CITY>K€OHOTO
MeHI0 KanuOpoBok (puc. I12-2). Jlng Bo3BpallleHHs B OKHO H3MEPEHUN HaKMHTE
KJIaBUIITy OTMEHa 4 pa3a.
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IIpuioxenue 6.
BoccTranoBiieHne 3aBOJICKUX TApaMeTPOB

K npouenype BoccTaHOBIEHHUs 3aBOACKHX MMapaMeTpOB CleIyeT NpuOeraTh
TOJIBKO B KpaWHHMX ciydasx. IIpm 3TOM Hy»HO YETKO BBINOJHATH WHCTPYKIIUH,
BBICBEUHMBAEMBIE HA JUCILIEE aHAIMU3AaTOPA.

JInst BOCCTAHOBJICHMSI 3aBOJICKMX IIapaMETpOB HYKHO BOWTHM B OKHO
«YCTAHOBKA» (cMm. Puc. 8.3-1.) u, yaepxusas kinaBuimy «BHU3», naxarte
kinapuimly «BBO/l». B mosiBuBIIEMcS Ha 3KpaHe CIy:KEOHOM MEHIO YCTaHOBOK
HEOOXOJIUMO BBIOpaTh OMIUI0 «3aBOJ. HacTpodku» U Haxatb «BBO». [ns
BOCCTAHOBJICHHSI 3aBOJICKUX YCTAHOBOK B JIMAJIOTOBOM OKHE BbIOEpHUTE ONMUMIO «JIA»
u Haxxmute « BBO/».

BocormaHOEMTH
BAEBEOICKME POTASHOERMY

B
HET




BACCEHC
h

Mo Bonpocam npogax U noaaepXKu obpalyanTeck: ana@nt-rt.ru

ApxaHrenbck (8182)63-90-72
AcrtaHa (7172)727-132
AcTpaxaHb (8512)99-46-04
BapHayn (3852)73-04-60
Benropopn (4722)40-23-64
BpsiHck (4832)59-03-52
BnapwusocTok (423)249-28-31
Bonrorpap (844)278-03-48
Bonorpa (8172)26-41-59
BopoHex (473)204-51-73
EkaTepuHbypr (343)384-55-89
MBaHoBo (4932)77-34-06
WxeBck (3412)26-03-58
WpkyTtck (395)279-98-46
KaszaHb (843)206-01-48
Kanunuhrpap (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62

KaszaxcraH (7273)495-231

Kupos (8332)68-02-04

KpacHogap (861)203-40-90
KpacHosipck (391)204-63-61

Kypck (4712)77-13-04

Jvneuk (4742)52-20-81
MarnuTtoropck (3519)55-03-13
Mocksa (495)268-04-70
MypmaHck (8152)59-64-93
HabepexHble YenHbl (8552)20-53-41
HwxHuii Hosropop (831)429-08-12
Hosoky3aHeLk (3843)20-46-81
HoBocubupck (383)227-86-73
Owmck (3812)21-46-40

Open (4862)44-53-42

OpeHbypr (3532)37-68-04

MNeHsa (8412)22-31-16

Mepmb (342)205-81-47
PocrtoB-Ha-[JoHy (863)308-18-15
PssaHb (4912)46-61-64

Kuprusus (996)312-96-26-47

www.alfabassens.nt-rt.ru

Camapa (846)206-03-16
CaHkT-lNeTepbypr (812)309-46-40
Caparos (845)249-38-78
CeBactononb (8692)22-31-93
Cumdeponons (3652)67-13-56
CwmoneHck (4812)29-41-54
Coun (862)225-72-31
Craspononsb (8652)20-65-13
CypryT (3462)77-98-35

Teepb (4822)63-31-35

Tomck (3822)98-41-53

Tyna (4872)74-02-29

TiomeHb (3452)66-21-18
YnbsaHoBck (8422)24-23-59
Yba (347)229-48-12
Xabaposck (4212)92-98-04
YenabuHck (351)202-03-61
Yepenosel (8202)49-02-64
Apocnasnb (4852)69-52-93

TapxukucTaH (992)427-82-92-69



