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By npuoépenu ananuzamop sooopooa ABII-11

pa3padomanHvlil U 6bINYULCHHDBLIL
000 «HII® «Anvgpa BACCEHC).

Buumamenvno npouumaiime oannoe pyxosoocmso.
Ono cooeporrcum 8a)rcHyrw uHgopmayuro 00 ycmpoiicmee
ananu3zamopa, e2o 0COOEHHOCMAX U MemoOUKax nPo6edeHus
uU3MepeHuil npu peuleHuu KOHKPemHulx 3a0au
AHATUMUYECKO20 KOHMPO.IA 8000pP00a.

[annoe pykosoocmeo nomoscem Bam npasunvro
YCHMaHO8UMb AHAUZAMOD U OBICMPO 6eCMU €20 8
IKCHIIYyamayuio, cooa100aa npu IMom Heodxooumole
mpebosanusn e2o 6€30naAcH020 UCHOIb30BAHUA.

Buumamenvnoe usyuenue uncmpyxyuu noseonum Bam 6
NONIHOU Mepe UCNOIb306aNb UWIUPOKUE 603MOHCHOCU
ananuzamopa, odecnequs nPu IMOM 6blCOKYI0
Ippexmuenocmp e2o npumenenusn. Q6vém ceedenuii u
UIIOCMPAayuil, NPUEEOEHHBLIL 6 0AHHOM PYK080OCHEe,
obecneyugaem npasuiIbHyI0 IKCHIYAMAUUIO AHATUIAMOPA U
6cex e2o0 y3/108.

! Coxpansiime oannoe pykosoocmeo ¢ kauecmee
CHPABOYUHO20 MAMEPUAA, MAK KAK 8 HEM CO0ePICaAmcs
UHCIMPYKYUU, HE0OX00UuMble 011 NPABUIbHOIL IKCRIIyamauuu
AHATU3AMOPA, NPOBEOCHUS MEHCPE2IAMEHMHO20
00CayxHCUBAHUA U NEPUOOUYECKOIl NOBEPKU AHAU3AMOPA.

BHUMAHME! IIpu noctaBke aHAIM3aTOpa B 3MMHEE BPEMS rojia
aMIIEpOMETPUYECKUI CEHCOP HE 3aAIIOJIHAETCA PACTBOPOM AJIEKTPOJIUTA.
Bair cencop nipu otnpaBke | He|OblT 3aII0JIHEH pACTBOPOM 3JIEKTPOJIUTA.

BHUMAHUWE! IlpenoxpaHuTenb YCTAaHOBIEH B IMOJOKEHHUE, COOTBETCTBYIOLIEE
HanpspkeHuto cetu 220 B ¢ wacroroit 50 I'n. Ilepen mojakiatoueHUeM aHaiau3zaTopa K
CeTH MEPEMEHHOr0 ToKa ¢ HampspbkeHueMm 36 B u wacroroit 50 I'm Bam HeoOxoaumo
MEePEeyCTAaHOBUTh MPEAOXPAHUTEb, B COOTBETCTBUHM C MAPKHPOBKOM B HIKHEM
oTceke aHanuzaropa (cM. puc. 7.1).

Hayuno-npouseoocmeennan Qupma “ BUOAHAJTUTHYECKHE CHCTEMbI H CEHCOPBI”
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Omauuumenvhnuvie ocovennocmu ananuzamopoe ABII-11

l.

Y HuBepcansrOCTD aHaJIM3aTOpPOB u IIUPOKUI aCCOPTHUMEHT
amnepoMerpuieckux ceHcopoB (AC) mo3BONAIOT pemiarh J00bIe 3aJauu
aHAJIMTUYECKOT0 KOHTPOJIS BOJOPOa B JIFOOOH OTpaciIu HApOIHOTO XO3giCTBa

Awmnepomerpuueckue  cercoppl  (AC)  00NaialT  yIIyYIICHHBIMH
METPOJIOTUYECKUMHU U AKCIUTYaTaI[MOHHBIMH XapaKTepPUCTUKAMH,
HEOTPAaHUYEHHBIM CPOKOM CIY>KOBI, BBICOKOW HAJEKHOCTHIO, MPOCTOTON B
oOcnyxxuBanuu u  pabore. Ilapamerpbr kaxgoro wucnoiaHeHuss AC
ONTHMU3HPOBAHBl JUISI PEHICHHS KOHKPETHBIX 3a7ad aHaJIUTHYECKOTO
KOHTPOJISI BOJIOPOJA, @ UX KOHCTPYKLIHUM Pa3paOOTaHbl C YYETOM CHeUu(UKU
NIPOBEJICHUS M3MEPEHUHN B PA3IMYHBIX 00JIACTAX.

MHOFO(byHKuHOHaJILHHe BO3MO>KHOCTH aHAJIM3aTOpa MO3BOJISIIOT MPOBOJINUTH
MU3MEPEHUS NapLHUAIbHOTO JABICHUS U KOHIIEHTPAUUU BOAOPOAA B KUIKOCTAX
U ra3ax B Jit000il BBIOpaHHON ONEPATOPOM €IMHHIIE U3MEPEHUs. AHAIU3aTop
TaK>Ke MO3BOJISAET IPOBOAUTDH U3MEPEHUS TEMIIEPATYPHI.

Bnaroz[apﬂ opuruHanbHocTh AC oOecneunBaercs: “‘Hepa3pylUArOLIMiA
KOHTPOJIb” aHAJIM3UPyEeMOM MpoObl, IIUPOKUI HMaNa30H, BHICOKAsi TOUHOCTh U
JIOCTOBEPHOCTh M3MEPEHUM, BBICOKAs CEJIEKTUBHOCTb, JKCIPECCHOCTh H
CTaOWUJILHOCTh TMOKAa3aHUM, a TaKKE€ MX HE3aBUCHMOCTb OT CKOPOCTH IOTOKa
AHAIM3UPYEMOM KUAKOCTH M HAJIMYUSA B HEM MEIMIAOIIMX KOMIIOHEHTOB U
B3BELICHHBIX YACTHIL.

Ananuzamoput 6ooopooa ABII-11 ovecneuusarom:
ABTOMaTI/I‘-IeCKYIO KaJMOpPOBKY HYJIEBON TOYKU IO aTMOC(EPHOMY BO3IYXY;
ABTOMaTquCKy}o KaJTMOPOBKY KPYTH3HBI TTO TTOBEPOYHON Ta30BON CMECH;

CneuKaJII/I6pOBKy [0 Ta30BOM CMeECH, MOJy4aeMOW C MOMOIIBI0 YCTPOHCTBA
15 kanuopoBku YK-01;

B osmoxHOCTB BBIGOpPA yI0GHOM IS OIepaTOpa ¢IMHHIBI H3MEPCHUSL.
Koppexumio B 3aBHCHMOCTH 0T GAPOMETPHYECKOTO AABIICHHSI.
/A BTOMATHYECKYIO CHTHATH3AIIO IPEBBIIICHHS TOPOTOBBIX;

I[HCTaHuHOHHy}o nepenadyy HMHQGOpMalUM € TMOMOIIBIO TOKOBOIO BbIXOJA,
untepdericoB RS-232 u RS-485.

Januch 0TCUETOB MOKA3aHMIl BO BHYTPEHHIOIO YHEPrOHE3aBUCUMYIO MMaMSTh B

PYYHOM pexkHME «DbIOKHOT» M B HENPEPBIBHOM IEPUOAUYECKOM PEKHUME
«IIporokonupoBanue».

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

repMeTHqHOCTL KOpITyCa, CTENEHb IblIeBIaro3amursl [P-66.
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PACITAKOBKA AHAJIN3ATOPA.

[Ipu monmydeHun aHanmu3atopa yOEAMTECh, YTO YHMAKOBKa HE BCKPBITA U HE
MOBpeXIeHa. ECIu BHEMIHUN OCMOTP YHAKOBKHM MO3BOJIIET MPEANOJIOXKUTE O €€
BO3MOXXHOM BCKPBITUH WJIM MOBPEXKIACHUHM AHAIN3AaTOpPa MPU TPAHCHOPTUPOBKE,
HE3aMEVINTEIIbHO BBI3OBUTE NPEACTABUTENA TPAHCIIOPTHOW KOMIIAHUU U
BCKPOMTE YIIAKOBKY B €TI0 NPUCYTCTBHH.

AHaM3aTOp BOJAOPOJAa U KOMIUIEKTYIOIINE W3AENHS K HEMY MOCTAaBISIOTCS B
npouHoM KoHtelinepe u3 [IBII, ycunennom nepeBsinabiMu Opyckamu. Konreiinep
BBIIIOJIHEH M3 SKOJIOTUYECKH YHCTBIX MAaTepuaioB. PexkoMeHayemM COXpaHUTH
KOHTEHHEp JUIsl TIOCIEAYIOIeH OTMPaBKU MPUOOpa MPEAIPUITHIO U3TOTOBUTEIIO
win peruoHanpHo L[CM misi mpoBeneHWsT NEPUOJMYECKON TMOBEPKU U
TEXHUYECKOTO OOCTYKUBAHMUS.

[TonoxuTe ymakoBKYy C aHaIM3aTOpOM Ha pabO4yuil CTOJI M pacmakyuTe ee

(/ha

)m

TN (P =y
[ h|
ABII- 1]
O O
O
O O
L AHATM3ATOP O
BOIOROTA
1. AHanusaTop Bopopoaa ABIT - 11
J JJ 2. Nacnopr.
B = - 3. KoMnneKT 3anacHbIX YacTeu.
O E———— 4. Kabenb nHTepdeica RS-232.
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3] 6 6. AMNEPOMET PUUECKWUIA CEHCOP.

Puc.1.1. Cxema pacnonoXeHWa KOMMNOHEHTOB B KOHTEWHEpe.

(pacnosiokeHne KOMIIOHEHTOB B KOHTEIHEpE NTOKa3aHo Ha pucyHke 1.1).

[IpoBepbTE€ KOMIUIEKTHOCTh aHAIM3aTOPa COIVIACHO OMUCHU BIIOKEHHOM B
ynakoBky. Ilpu oOHapy>KeHMH HECOOTBETCTBUS CBSIKUTECh CO CBOUM
MOCTABILIUKOM.

B KOMIIIEKT MOCTaBKK aHANU3aTOpa BXOMIST:

& H3meputenbHOE YCTPONCTBO aHAIM3ATOPa C CETEBBIM KaleneM
Amnepomerpuueckuii cencop (cm. puc. 3.2, puc.3.3, puc. 3.6)

i KommiekT 3amacHbIX 4YacTeid U NPUHAJICKHOCTEH K aMIEpOMETPUYECKOMY
CEHCOpY, B KOTOPBIA BXOJAT:

» @OIaKoH C AJIEKTPOIUTOM

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

>» Koub110 pe3nHoBoe (Ha MEMOPaAHHOM KOJITIAYKe)
M H3smepurensnas xamepa (B kommiekte ¢ ABIT-11T, ABII-11T)
¥ PyKOBOACTBO IO 3KCIUTyaTalluu

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

7+ YcrpoiictBo noaroroBku razooit nmpoosl YIIITI-01 (xk ABII-11T")
7+ U3MepurenbHas kamepa s Mukpoanannia UKMA
/4 OWIbTP TOHKOW OYUCTKHU ra30B U KUJIKOCTEH.

N3BnekuTe n3 KOHTEHEpa HHTEp(DENCHBIN Kabelb, MIacCTMacCOBYIO KOPOOKY ¢
HaOoopom 3UII, nuckery 3.5” M KOMIUIEKT KpENEXHBIX AETaleld. 3aTeM aKKypaTHO
U3BJICKUTE  aMIIEPOMETPUYECKHII  CEHCOp W HM3MEPUTENIBHOE  YCTPOMCTBO.
Pacnonoxute ux Ha padouem croe.

IIpumeuanune. AC NoAKIIOYEH K U3MEPUTEITLHOMY YCTPOHUCTBY aHAIN3aTOPA.

1. OBJIACTU TNPUMEHEHUSA  AHAJIM3ATOPOB ABII-11 U
OBO3HAYEHHUE BAPUAHTOB UX UCITOJTHEHUSI.
B3ppIB0O3alINIIIEHHOCTD 6J10Ka MIATAHUS aHaJIM3aToOpPOB ABII-11

o0ecIeynBaeTcs BUJIOM B3PBIBO3ALIUTHI «B3PBIBOHEIPOHUIIAEMAsT 000JI0UKay 110

['OCT 30852.1-2002 wu pocTUraeTcs 3aKIOUYCHHEM JJICKTPUYECKUX IeTei O0Ka

MUTaHUs BO B3PBIBOHEIIPOHUIIAEMYIO 000JIOUKY, KOTOpPasi BbIICPKUBAET JIaBJICHUE

B3PbIBA U UCKIIFOYAET MEPEIAUy B3pbIBa B OKPYKAIOLIYIO B3PBIBOOMACHYIO CPELY.
B xauectBe o6omouku Onoka nuTaHus npumeHeHa oOosouka CCA-01H

dbupmbl Cortem ¢ MapKUPOBKOH B3pbIBO3aNTUTHI 1Exd[ib]IICT6 X.
B3pbiBo3aluTHBIE TOBEPXHOCTH OO0OJIOUYKM OJIOKa MUTAHUS 3allUIIEHBI OT

KOpPPO3UH 3OKCUIHBIM OkpainBanuem RAL 7035.

Bce BUHTBI, OOJITHI U TalKu, Kpemsiue AeTanyd 000JIOUKM OJ0Ka MUTAHMS, a
TAaK)K€ TOKOBEAYIME M 3a3eMJISIONIME 3aKUMBbI, IITyllepa KaOeJIbHBIX BBOJIOB
MPEeIOXPaHEeHbl OT CaMOOTBHUHYMBAHUS MPUMEHEHHEM IMPYKUHHBIX IMAH0 WU
KOHTpraek. ['0JIOBKM Hapy’>KHBIX KpEmsiuX OOJITOB pPaCIOJIOKEHBI B OXPaHHBIX
yTIyOJIEHUAX, TOCTYI K KOTOPHIM BO3MOXEH TOJIBKO MOCPEJICTBOM CHEIHAIBHOTO
kitoua. [ npegoxpaHeHusi OT CaMOOTBMHYMBAHUS COCAMHEHUS KPBIIKK OJI0Ka
MATAHUS aHAJIM3aToOpa C KOPIyCOM NMPUMEHEHO CTOMOPHOE yCTpoicTBO. CTOmop
3aKpeIUIsieTcsd ¢ MOMOILIBI BUHTA K KOPIyCY MHpPH 3TOM €ro Jianka 3aXxOJIdT 3a
OypTHK Ha KpBIIIKE U PUKCUPYET €€ OT CAMOOTBUHYNBAHMSI.

AHanM3aTop HE MMEET AJIEMEHTOB HCKPSIIUX WM IOJBEPKEHHBIX HArpeBy
coiie 70°C. TemnepaTypa MOBEpXHOCTH O0OJIOUYKM OJIOKAa NMUTAHUS U CEHCopa
IIpU HOPMAJLHOM U aBapUHWHOM peXHMax pabOThl aHAIM3aTOpa HE MPEBHINIACT
70°C, nonmyctumoii mo 'OCT 30852.1-2002 nyst o00pyAOBaHUs TEMIIEPATYPHOTO
xyacca T6.
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ObecnieueHre B3pHIBO3ALIUTHI CEHCOpPA JOCTHTAaeTCs OrPAaHMYECHHUEM TOKa U
HaIpPsDKEHUsI B €r0 Iemnsix 0 uckpobesomacHbix 3HaueHu nmo 'OCT 30852.10-
2002.

OrpaHuyeHre TOKa W HaNpsOHKEHUs B LM MUTaHUS CEHCOpa 0OecrieunBaeTCs
Oyaroyapsi MPUMEHEHUIO Ha BbIXOJIe OJIOKA MHUTAHMS aHaAIU3aToOpa JAHOIHOTO
Oapbepa 0€30MaCHOCTH, COCTOSIIIETO U3 JBYX [IIYHTUPYIOIIUX JHOJIOB,
OTPAaHUYUTEIIBHOIO PE3UCTOpPAa MU NpeAoxXpaHuTens. MakcHUMallbHOE BBIXOJIHOE
HanpspkeHue Osoka nutanus He npesbiaetr U,< 24 B, MakcuManbHbIA BHIXOTHON
TOK He npebimaet [,< 20 MA.

CyMmmapHble  3Ha4eHUsT €MKOCTM M HMHAYKTUBHOCTH  CEHcCOpa |
COCIMHUTEILHOTO Ka0esisi HEe MPEeBBIIIAIOT HCKPOOE30MaCHBIX MPHU 3aJaHHBIX
MaKCHUMaJbHbIX 3HAUYEHUAX TOKAa U HampsikeHus 3HadeHuid: C< 0,2 ud, L < 0,1
MK H.

["anpBannyeckoe pazieseHue HICKpoOe30MacHON U CUIIOBOM 1enel JOCTUraeTcs
Oslarosiapsi MIPUMEHEHUIO CETEBOTO TpaHchopmaTopa, OTBEYAIOIIETO TPEOOBAHUIM
I'OCT 30852.10-2002.

DJeKTpUUecKas M30JLMS CEHCOpa aHAJIU3aTOpPOB BBIACPKUBAET B TeUeHHE |
MUHYTBl CHHYyCOMJalbHOE mepemMeHHoe Hamnpsbkenue 500 B wacroroir 50 I'm.
M3onsiums  Mexay HUCKpoOe30macHOW W MCKPOOIACHOM — IIeMblo, MEXIy
UCKPOOIIACHOM IIENbI0, TaJIbBAHUYECKU CBS3aHHOM C HUCKpOOE30macHoOu, U
CWJIOBOM BHEIIHEW I1ENbI0  BBIACPKUBAECT HCHBITATENIBHOE  HANpPSKEHUE
(b dexTrBHOE) MepeMeHHOTO ToKa He MeHee 1500 B.

Ha nwuueBoil manenu OJioKa TUTaHUS aHAIM3aTOpa MMEETCS MapKUPOBKa
B3pbIBO3auThl «1Exd[ib]IICT6 X», npexynpenurensHas Haanuch « OTKPBIBATD,
OTKJIFOUUB OT CETH!».

Ha xopmyce cencopa nmeercst MapkupoBka B3pbIBo3alIuThl « 1 ExibIICT6 X».

Crenensp 3alIMThI OT BHEIIHUX BO3JeHCTBUI Osoka mutanus — I[P 66, cencopa —
IP 68 mo I'OCT 14254.

Ananmuzatopst  ABII-11 MpeHa3HAuYeHbl  JJIS  ONEPAaTUBHOTO U
IIPOU3BOJICTBEHHOTI'O KOHTPOJISI KOHLIEHTPAMU BOJOPO/IA B )KUJIKOCTSIX U ra3ax.

Anamuzatopsl ABII-11 npeaHazHaueHsl AJisi aBTOMATHYECKOIO KOHTPOJIS
PacTBOPEHHOr0 BOJOPOJA B XHWMHMKO-TEXHOJIOTMYECKHUX IpOIieccax IMOArOTOBKH
BOJIbl HA MPEANPUITUAX TEMIOBOM U ATOMHOM 3HEPTETUKHU.

Anamuzatopsl ABII-11 mpegna3HaueHbl a1 NPOU3BOACTBEHHOTO KOHTPOJIS
COZIEpKaHUSI MOJIEKYJISIPHOTO BOJOPOJAA B 1-OM KOHTYypE OXJIaXKIEHUS SAEPHBIX
PEaKTOPOB Ha OOBEKTAX ATOMHOMN YHEPTETHKH.

Ananuzatopsl ABII-11 npeaHazHaueHsl i onpeaeneHus “‘yredexk’”’ BoJ0poaa
B DJIEKTPOJIM3HBIX, B CUCTEMAX OXJIAXKJCHHUS T€HEPATOPOB, B EMKOCTAX C KUJIKUMU
AIEPHBIMA  OTXOJAaMH, a TaKXe [JI1 MOHMTOPHUHIAa COCTaBa BO3JyXa
IPOMBIIIVIEHHOM 30HBI € 1eJbl0 00ecreueHus MO0KapoOB3phIBOOE30MACHBIX
YCJIOBUM MTPOU3BOJICTBA.

B xumuueckoii u HedTenepepabaThiBarOIeil TPOMBIIIEHHOCTH aHATU3aTOPbI
ABII-11 npennazHaueHbl [Uisi TPOU3BOJICTBEHHOTO KOHTPOJIS BOJAOPOJA B
XUMUKO-TEXHOJIOTHYECKUX MPOLECCAX CUHTE3a OPraHUYECKUX U HEOPTaHUYECKHUX

Hayuno-npouszeoocmeennan @upma “ BUOAHAIUTHYECKHE CUCTEMbBI U CEHCOPBI”
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10

COEIMHEHUM, KpeKkHHra He(TH, NPOU3BOACTBA aMMHAKA, INOJUAITUIEHA U T.J.
Anamuzaropsl ABII-11 HaxomaT npHMEHEHHE B Hay4HO-HCCIENOBATEIbCKHUX
YUPEXKIEHUSX aATOMHOM IPOMBIIIJIEHHOCTH, a TaKke B aBTOMOOMJIbHON
IPOMBIIUICHHOCTH MPH  CO3JAaHUM  DKOJIOTMYECKHM YHCTBIX  BOJOPOAHBIX
JIBUTATEJICH.
VYHuBepcanpHOoCcTh  aHanuzatopoB  ABII-11,  nmocturaercs  Gmarogaps
UCIOJIb30BAaHUIO LIMPOKOro accopruMeHTta ceHcopoB (AC). lns obo3HaueHus
UCIIOJIHEHMs aHaju3aTopa I0cCie 3amucu Tuna aHanuzatopa «ABID» nudpamu
«01» yka3pIBaeTCsl €ro MPOMBIIIJIEHHOE UCTIOJIHEHHE, nppamu «02» yka3bIBaeTCs
HOpPTaTUBHOE HCIOJNHEHUE, a OykBaMu «A», «T», «I'», «JI», «II» yka3siBaercs
(ycioBHO) 00J1aCTh €0 IPUMEHEHMSI UIIN Ha3HAUCHUE!
e «A»- ATOMHas dHEpPreTuKa,;

«b»- Cocynbl OJI TaBIEHUEM;

«T»- Tennosas 3HEPrEeTUKA;

«I'»- I'a30ananuzarop;

«JI»- JTabopaTopHbIii;

«II»- ITorpyxxnou AC st ”3BMEPEHUHN B EMKOCTSIX, METAHTEHKAX U T.II.
BapuaHThel MCIIOTHEHNs aHAIU3aTOPOB OTIMYAKOTCS aMIIEPOMETPUYECKUM

CEHCOPOM U NPHUHALJICKHOCTIMU, BXOISIIMMYU B KOMIUIEKT €r0 MOCTABKH.
ABII-11JI B kommiekre ¢ ACpH,-01 mnpeagnaznauen juisi uU3MepeHUi
KOHIIEHTPALMH, MAPUHAAIBHOTO JABJICHHS BOJOPOAA U TEMIEPATYPHI B KUIAKOCTAX
u razax. [Ipumensiercss B 1a0OpaTOPHBIX YCIOBUSAX PA3TMUHBIX MPOMBIILICHHBIX
IPEANPUATAN U HAYYHO-UCCIIEN0BATENBCKUX YUPEKIACHHAMN.

Anamuzatop ABII-11T" B kommnekre ¢ ACpH,—02 npeanaznauen ist
M3MEPEHHUI KOHLIEHTpalMK BOJOpPOJAA B ra3zoo0pa3HbIX cpenax. B Tex ciyuwasx,
KOTJa AHAIM3UPYEMBIM Ta3 HAXOAUTCA INOA Pa3psKEHUEM M BBICOKHMX
TEMIIEPATYPax, aHAIU3ATOP MOXKET KOMIUIEKTOBATHCS YCTPOMCTBOM IOATOTOBKH
razoBoi npoost YIII'TI-01.

ABII-11I" npumensercs s ONpeneNIeHns  “‘yTedek’  BOJAOpOJa B
ANEKTPOJIM3HBIX, B CUCTEMAX OXJIAXKICHUSA N€HEPATOPOB, B EMKOCTAX C JKUIKUMHU
ANEPHBIMA  OTXOJAaMHM, a TaKXe JUIsi MOHMTOPHMHIA COCTaBa BO31yXa
MPOMBIIUIEHHOW 30HBI C LEJbI0 00€CleUeHus: M0XKapOB3pPbIBOOE30IMACHBIX
YCJIOBUH ITPOU3BOJICTBA.

B xumnueckoii u HedTenepepadaThIBaOMIe MPOMBIIUIEHHOCTH aHAIN3aToOp
ABII-11T" npumeHnsercs s NOPOU3BOJACTBEHHOTO KOHTPOJIS KOHIEHTPALUU
BOJOPOJIa B XUMHKO-TEXHOJOTHYECKUX IIPOLECCAX CHUHTE3a OPraHUYECKHX H
HEOPraHWYECKUX COCOUHEHHM, KpeKHMHra He(dTH, NPOU3BOACTBA aMMHAKa,
ITOJIMATUIIEHA U T.J.

Anamuzarop ABII-11T B kommuekte ¢ ACpH,—03 (wm ACpH,—04) u
nporouHon wusmepurenbHor kameporn WKIDK npegnazmaden nns usmepeHun
KOHIIEHTPALMM BOJAOPOJA M TEMIIEPATYPhl B NOTOKE KXUIAKOCTEW, B TOM YHCIIE B
MHKPOTPaMMOBOM JMana3oHe KOHLEHTpauui. IIpuMensercs npyu aHaIMTU4ECKOM
KOHTpOJIE W YHOPABJICHUM IPOLIECCAMHA BOJOXMMIOATOTOBKM B AaTOMHOW U
teroBoi suepretuke: TOLl, [POC, ADC, terocetu u kKorenbhble. [Ipumensiercs

Hayuno-npouseoocmeennan Qupma “ BUOAHAJTUTHYECKHE CHCTEMbI H CEHCOPBI”
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B XUMHUYECKOH, 1 HepTenepepadaThiBaOIEH IPOMBIIIEHHOCTH, a TAKXE B APYTHX
00J1aCTsIX HAPOJAHOTO XO34MCTBA.

Anamuzatop ABII-11I1 B kommiexkre ¢ ACpH,—05 mnorpyxHoro tuna
MpeaHa3HauYeH JUIsl M3MEPEHMM KOHLIEHTpAIMU BOJIOPOJA B ra3ax M >KHJIKOCTSIX
HEMOCPEJICTBEHHO B Toukax oTOopa npod. ACpH,-05 MoxeT ycTtaHaBiIuMBaThCs B
€MKOCTH 3allOJIHEHHBIE aHAJU3UPYyeMOM Cpelod, HalpuMep UUCTEPHBI C
He(TenpoayKTaMHi, METaHTEHKH, KOJIO/ALIbI, IIAXThl U T.1.

ABII-1111 npumensercs g  omnpeAesieHus  “‘yredek’  BOAOpoJa B
ANEKTPOJU3HBIX, B CUCTEMAaX OXJIAXKJEHUS T'€HEPaTOPOB, B EMKOCTSX C KUIAKUMU
AIEpHBIMM  OTXOJAaMH, a TaKXke Ui MOHUTOPMHIa COCTaBa BO31yXa
MIPOMBIIIUIEHHON 30HBI C IIeJIbI0 00eCIIeYeHUs 0KaPOB3PHIBOOE30MACHBIX YCIOBUN
MPOU3BOJICTBA.

Anamuzatop ABII-11A, ABII-11b B xommiekre ¢ ACpH,—06 npennaznauyeH
JUTSL UI3MEPEHUI KOHIIEHTPAIMK BOJOPOA B KUJIKUX M ra3000pa3HbIX Cpellax Mpu
BBICOKMX JIaBJICHUAX, B TOM 4YHCIE€ B |-OM KOHType OXJaXICHHS SJIEPHBIX
peaktopoB  («A»). Cencoppi  ACpH,—06  cHaOGXeHbl  KOMIICHCATOPOM
TUIPOCTATHYECKOTO JIaBJICHUS U BBITIOJIHEHBI B KOPITYyCE U3 HEPXKABEIOIIEH CTaJIH.
Konctpykuusi cencopoB ACpH,—06 BbIAEpKHUBAaET HEOTPAHMYEHHOE KOJIUYECTBO
LMKIIOB CTepuaM3anuil octpbiM mapoM npu T=143 °C u paBnenuu 3 aru.
Anammzaropsl ABII-11b6 moryT ncnonib3oBatbesi B OMoTexHOoJIOTuU. KOHCTpYKIIUK
ceHcopoB ACpH,—06 moryT ycranaBiuBaThCsi B (epMEHTEPbl U OHOPEAKTOPHI
OTEUECTBEHHOTO0 M HMIIOPTHOTO Mpou3BoACcTB. AHanuzatopel ABII-11b Takxke
MOTYT TNPUMEHSTHCS B XHUMHUYECKOW U HedTenepepadaThIBalOUIEH MPOMBIIII-
JIEHHOCTH, KOTJla HEOOXOJUMO MPOBOJUTH M3MEPEHHUs KOHIIEHTPALMH BOAOPO]A
IIPU BBICOKHX JaBICHUSIX.

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

Buumanue! Tlocie TpaHcnopTHpoBaHMs 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
aMIEPOMETPUUYECKHUE CEHCOpPbI HE 3alOJHSIOTCS PacTBOPOM 3JIEKTPOJIUTA, O YEM JieJaeTcs
COOTBETCTBYIOIIAsl 3allUCh Ha CTP. 2 HACTOSIIEro pyKoBojcTBa. B 3ToM ciyuae Bawm
HEO0O0XO0UMO BBITIOTHUTH OMEpanuu 1. 3.3

Eciu Bam ceHcop 3amoJiHEeH PacTBOPOM 3JIEKTPOJINTA, TO He Tpedyercs
BBIINIOJIHATH OII€PAllUM II0 JOJHUBKE 3JCKTPOJIHTA UJIA 3aMCHE MeMﬁpaHHOI‘O

KROJIITAa4YKAa.

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

2.2. BHewmHwuil BUJ aMIepoOMETPUIECKUX CEHCOPOB.

Hayuno-npouszeoocmeennan @upma “ BUOAHAIUTHYECKHE CUCTEMbBI U CEHCOPBI”
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Amnepomerpuueckuii  cenHcopsl (AC) BbIIYCKalOTCd B HECKOJBKHX
BapuaHTax ucnojHeHus (cMm. 1. 4). Buemnnii Bug AC nokasad Ha puc. 3.1.
| Cencop ACpH,-02 - nmocraBnsgercs B komiuiekte ¢ ABII-
11T

Cencopet ACpH,-03 u ACpH,-04 — mnocraBisitorcsi B

|ITH koMmiuiekTe ¢ ABII-11T.
Otu CEHCOPBI UMEIOT OJINHAKOBBIE rabapuTHbIE "
NPUCOCIUHUTENBHBIE pa3Mepbl M OTJIMYAIOTCA  BHYTPEHHUMH
napamerpamu. [lapaMeTpsl Kaka0ro ceHcopa ONTUMHU3UPOBAHBI IS
— Kaxaoh obnactu npumeHenuss ABII-11 u BbIOpaHbsl ¢ ydeTom
OCOOCHHOCTEM pelIeHUs KOHKPETHBIX 3a7a4  aHaJIUTHYECKOTO
koHTpoJia  Bogopoaa. Cencopet  ACpH,-01 B ocHOBHOM

1 UCIIOJIb3YIOTCS JIJIsl UCCIIEI0BAHUM B TAOOPATOPHBIX YCIOBUSIX.
Puc. 3.1. BHemHuidi BuA aMIEepOMETPUUECKHUX 4
cencopoB ACpH,-01, ACpH,-02, ACpH,-03 wu
ACpH,-04 :

Cencopsr ACpH,-02, ACpH,-03 u ACpH,-04 mocrasmsrores ¢ -
u3meputenbHoil kamepor (MK). st Toro, 4To6bl JOCTaTh CEHCOP

u3 UK, HeoOxonuMMo cHayalla OTKPYTUTh HAKUIHYIO TaiKy, a ,
3aTEM OCTOPOKHO J10CTAaTh CEHCOP.

Puc.3.2. BHemHuii BUj ceHcopa B
U3MEpUTEIHLHON Kamepe.

Amnepomerpuueckue ceHcopbl ACpH,-06 BBITyCKalOTCd B  HECKOJbKHUX
BapuaHTax HcrnojgHeHuss (cM. Tabmuumy Ha puc. 3.8). BoemHwuii BuUA
aMIIEPOMETPUUYECKUX CEHCOPOB MOKA3aH Ha puc. 3.6.

Cencopsl ACpH,-06
MOCTABJISIFOTCS B KOMILJIEKTE C
ananmuzatropom ABII-11A, ABII-115.
OHU  BBINOJHEHBI B  KOpIycax U3
HEp)KaBelolleil  craiu U UMEIOT
yYHUBEpCAIbHBIE THUIOPA3MEPHl I HUX

YCTaHOBKHU B dbepmeHTepbI u
OrOpeakTopbl OTEYECTBEHHOT'O u
3apy0eKHOTO IIPOU3BOJICTB. Otn
CEHCOPBI BBIJICP)KUBAIOT Heorpa-
HUYECHHOE KOJIMYECTBO IIUKIIOB

CTEPUIIM3ALMU  OCTPBIM  I1APOM  IIPU
T=143 °C u P=3 aru.

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

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

Eciu TpeOyercss 3anuTh pacTBOp dJEKTpoJuTa (CM. CTp. 2) WIM 3aMEHUTh
MEMOpaHHBIA KOJIMAYOK, JOCTAaHbTE€ CEHCOP M3 HU3MEPUTENIbHON KaMmepbl WIH
rePMETUYHON STYEHKH, 3aTEM BBIMOJHUTE onepanuu .. 3.3.1.-3.3.5.

3.3.1. OTkpyTHUTE raiiky CeHCcopa U aKKypaTHO AOCTAHbTE JECKTPOJHBINA aHCaMOJIb U3
MeMOpaHHOI0 KoJmaydka (cM. puc. 3.7).

BHUMAHHUE

He nmpukacaitech K 3JIEKTPOJHON CUCTEME U CTEKJISIHHOW T'MJIb3€

pykamu. Jla)ke HE3HAUUTEIbHOE 3arpsi3HEHUE BHYTPEHHUX

AJIEMEHTOB CEHCOpPa OTPHIIATENILHO CKa3bIBAETCS HA €0 padoTe.

IIpumeuanue. Ecnu osnexktponspli  aHcamMOib MOPUIUT K

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

aneKTposnTa. B 3TOoM citydae 3aneiite ¢ momolbo mmpuna 1 — 2

MJI JUCTUJUIMPOBAHHOM BOJbI B 3a30p MEXK]Y KOJIIAYKOM U

AIEKTPOIHBIM aHcamoOIeM. UYepes 2-3 yaca

3aKPUCTAIITU30BABIIUECS COJIM PAcTBOpSTCS, U Bol 06e3 ycunuid

JIOCTAHETE AJIEKTPOJIHBIN aHCaMOJIb.

3.3.2. IIpomoiiTe AJIEKTPOJHBIM aHCaMOJIb B JAUCTHIMPOBAHHOU >
BOJIC, OCTOPOKHO yJaJUTe OCTaTKU BIAard (QUIbTPOBAIHLHOM
Oymaroil u monoxute ero Ha cainderky. [Ipomoiite Kkommadok
JTUCTUJUTMPOBAHHOM BOJION M CTPSXHUTE OCTABIIYIOCS B HEM BIIArYy.

Puc. 3.7. Buemnuii Bug ACpH, 63 MmeMOpaHHOTO KOJIavKa.
Jliist 3amensl MeMOpaHHOTo KoJmayka 2 B crepmmsyemom cencope ACpH,-06

(cm. puc.3.8) cHauana OTKpPYTUTE HIKHUM Kopmyc 1,  3aTeM CHHUMHTE
MeMOpaHHBINA KoJmavok 2 (cm. puc. 3.8).

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

rm\ qacTu MGM6paHHOI‘O
WcnonHenns ACpH.-06
Lo O6o3Hauerme AC | d, MM| D, MM| L, MM KOJIIIaYKa YCTaHOBJICHO
ACpH»-06-01 25 25 70
ACpH:-06-02 19 25 150 TEPMCTHSHUPYIOLICe
ACpH:-06-03 19 19 200 KOJbIIO, IO3TOMY
ACpH:-06-04 22 22 250

HCO6XOI[I/IMO IMPUITOKUTDb
HeOOoJIbIII0E YCUIINEC BOOJIb
ocHu CCHCOpa JJIA
IMPCOJOJICHUA CHUJI TPCHUA.
Ecau xonma4dok KIIPUITAID
B MCCTC YIUIOTHCHHA, TO

1 - HWKHUIA KOpNYyC

2 - KONNAYoK MeM6paHHbI

3 - KONbLO YNNOTHUTENbHOE HOHpO6yI7'IT€ HpOBepHYTB
B 4 - KONbLO YNNOTHUTENbHOE €TI0 BOKPYT OCH.
5 - pacTBOp anekTponuTa HpOMOHTe 9JICKTPOAHBIN
aHcaMOJIb
6 - kaToa 2
AUCTUIJIMPOBAH-HOHU
7 - 4aTyMK TemnepaTtypbl BO,IIOﬁ, OCTOPOKHO
8 - KOMbLO YNNOTHUTENBHOE MNI0CKoe YAAIUTC OCTAaTKU BJaru
9 - CcTekNsiHHas rmnb3a (bI/IHBTPOBaHBHOH
6yMaroﬁ N TIOJIOKUTE €TI0
10 - kabenb .
Ha cambeTKy. HpOMOI/ITG
11 - BTynka
KOJIIIAYOK
12 - cucrema membpaH HHCTHHHHPOB&HHOﬁ
13 - aHon BO,IIOP'I u CTPAXHUTC
1 ‘ 3 14 - gpeHaXHbIi KaHan OCTaBIIYIOCA B HCM BJIary.
\\ 15 - kopnyc ceHcopa

Puc. 3.8. Bremmnuii Bung
ACpH,-06.

3.3.3. C nomompio (rakoHa — KamneJdbHUIIBI 3aJICUT€ B CTapblid WM HOBBIN
MEMOpaHHBIA KOJMa4oK 1-2 M1 pacTBOpa AJNEKTPOJUTA, HE AojuBas 1-2 MM 110
nepBoro OypTuka Ha koimadke (cMm. puc. 3.7 u 3.8).

IIpumeuanue. PacTBop »dsekTponuTa MNpencTaBIsieT coOOM  Telieo0pa3HbIi
pactBop. IlosToMy mpu ero 3ajquBKe Ha MOBEPXHOCTH MEMOpaHbl MIIM CTEHKaX
KOJIMayka BO3MOXKHO 00pa3oBaHMe My3bIPbKOB BO3ayxa. JlJid UX yJnajaeHus cierka
MOCTYYHUTE IO KOJMA4YKy COOKY M OCTaBbTE €r0 B BEPTHKAIHLHOM IOJIOKEHUH Ha 5
MUHYT. OcTaBuImecs My3bIpbKH BO3/lyXa BCIUIBIBYT Ha MOBEPXHOCTh. [locMoTpuTe
elle pa3, HET JIM B PACTBOPE JIEKTPOJIMTA MTy3bIPHKOB BO3/1yXa.

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

obpazom:

. CIBUHBTE PE3WHOBOE KOJIBIIO Ha OOKOBOW IMOBEPXHOCTH MEMOPAHHOTO
KOJITTayKa Ha 1-2 MM HWXKE JAPEHAXHOTO OTBEPCTHUS (CM. |
puc. 3.7 u 4.2). i
Bosbpmute 35eKTpoIHbINA aHCaMOIb U MEIJICHHO BCTaBbTE
ero B MeMOpaHHBIH KOJIMA4YOK B  BEPTHUKAIHLHOM |
NOJIO’KEHUHU. V30BITOK pacTBOpa AJICKTPONHTA JOJDKCH T

BBICTYIIUTB Uepe3 JpeHakHoe oTBepctue 14 (cm. puc.4.2).

. 3akpyTuTe railky B MeMOpaHHBIM KOJIA4YOK J0 ymopa.

TOpHOBafI qaCTb  JJICKTPOJAHOIO aHcaMOJIs JOJIDKHA
HAaTAHYTb M€M6paHy Ha KOJIIIa4YKC B BHJIC 30HTHKA.
yﬂaJ'II/ITe OCTaTKM BJard ¢ OOKOBOM IMOBCPXHOCTHU
KOJIIMa4Ka U CABHUHLBTC PC3WMHOBOC KOJIBIIO Ha APCHAKHOC
OTBCPCTHC.

. YCTaHOBUTE CEHCOpP B M3MEPUTEIBbHYIO Kamepy (CM. puc.

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

Puc. 3.9. Ycranoska ACpH, B uaMepuTenbHyto Kamepy

ITpu ycranoBke ACpH,-05 B repMeTuuHylo sIMEHKYy cHavasia I
OCTOPO’KHO BCTaBHTE CEHCOP B BEPXHUM KOPITYC SYEHKH (CM.
puc. 3.4), a 3aTeM 3aKpyTUTE HIKHUI KOpIyc 70 yropa (cMm.
puc. 3.3). i

IIpumeuanmue. [lepen coopkoit ACpH,-05 pexomenayercs cma3aTh

BA3€JIMHOM WJIM BaKyyMHOM CMAa3KOM IE€pMETH3HPYIOLIME KOJIbLA,

PAaCIIOJIOKCHHBIC B BEPXHEM KOPITYCC.

Puc. 3.10. ®ukcauus ACpH, B uameputenbHoi kamepe

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

I.

2.

Ybenurech B Halu4MM TEPMETH3UPYIOIIEr0 KOJIbIA 8 Ha OOKOBOM
HOBEPXHOCTH 3JIEKTPOAHOTO aHCAMOJIS.

Bo3bpmuTe MeTammu4eckuii KOpIyc ¢ 3JIeKTPOAHBIM aHCAaMOJIEM U MEIJICHHO
BCTaBbTE B MEMOpaHHBIN KOJIMAYOK 2 B BEPTUKAIHLHOM IOJIOXKEHUU (pUC.
3.8). M30bITOK pacTBOpa 3JEKTPOJUTA JOJHKEH BBICTYIHUTh Ye€pe3
JNpEeHaXKHbIN KaHall 14 Ha OOKOBOW MMOBEPXHOCTHU IEKTPOJHOTO aHCAMOJIA.

Hayuno-npouszeoocmeennan @upma “ BUOAHAIUTHYECKHE CUCTEMbBI U CEHCOPBI”
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3. Ynanute canderkoi BBICTYNMBIIME KaIUld OJJIEKTPOJIUTa C OOKOBOIA
MOBEPXHOCTH KOJIIAYKA.
4. 3akpytuTe HIWKHHM Koprmyc 1 ceHcopa a0 ymopa. TopiioBas YacTh
AJIIEKTPOHOTO aHCaMOJIsl AOKHA HATSHYTh CUCTEMY MEMOpaH Ha KOJIMayKe
B BUJIC 30HTA.

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

[Tocne BkIIOUEHHMS aHAJIM3aTOpA HA €ro AKMCIUIEe CHayaja MOsBUTCA 3MOema
Odupmbl «Anspa BACCEHCy», a 3arem HauyHETCs TPOIECC CaMOJMArHOCTHUKH,
KOTOpbIN nmutcst ot 3 1o 5 munyT. [locne 3aBepiieHus mpoiiecca caMoOAMarHOCTUKA
aHAIM3aTOP MEPEXOIUT B PEKUM U3MEPEHUM.

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

4.1. Onncanne CBOMCTB M KOHCTPYKIUH U AHAJIU3ATOPA.
Buenrnuii Bua ananuzatopa npejcraBieH Ha puc. 4.1.

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

Puc. 4.1. Bremnnii Buz ananuzaropa sogopona ABII-11.

CTONOpHBIN BUHT.

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

MoHTaXHbIE METIN.
I'epmoBBoOA.
AMIEPOMETPUUECKUI CEHCOP.

A A i e

AHaJIM3aTOP COCTOUT U3 U3MEPUTEIBHOTO YCTPOMCTBA U aMIIEPOMETPUUECKOTO
CceHcopa. AHanM3aTop HMMEET MNPOYHBIM, JIMTOM BOJOHENPOHMUIAEMBIA KOPIYC
creneHn 3amuThl [P-66. Ha 1nuiieBoil CTOpOHE aHAIM3aTOpa PACIOJIOKEH
rpaduueckuil nuciied 4 W ceHcopHas KiaBuatrypa 5. Jlucred W KHOINKHU
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KJIABUATYpbl UMEIOT IMOJACBETKY, UYTO OO0JIer4aeT IOJb30BAHME aHAJIU3aTOPOM B
3aTEMHEHHbIX nomenieHusax. Kopnyc 3 aHamu3aTopa COCTOMT M3 JBYX OTCEKOB,
repPMETUYHO COCIMHEHHBIX MEXIy cO00i. B HUKHEM OTCEeKe PachoioKEeHbl Pa3beMbl
JUTS TIOAKJTIOYEHUSI TTPOBOJIOB MUTaHMs, TOKOBOTO BbIxoJia U kabens RS-kanana (RS-
232 u RS-485). 'epmeTnuHbIi BBOJ Kabesael aMIepoMeTpUuecKoro ceHcopa u RS-
KaHaJIa OCYILUECTBIISIETCS YEpe3 OTBEPCTUS B HIKHEM OTCEKE C IOMOUIBIO
TrepPMOBBOJIOB 7, YCTAaHOBJICHHBIX Ha kKabesnsx. s kpereHus aHanu3aTopa Ha IIUTE
WIN «II0 MECTY» INpPEIHa3HAYEHbI JBE NETIH, PACIOiaraéMble Ha ThUIbHON CTOPOHE
KopIryca.

B 3aBucuMocTH OT HCHOJHEHHS aHaiau3aropa (cM. M. 2) W 3aJayu
UCCIIEOBAHUs, aMIIEPOMETPUYECKHI  CEHCOp  MOXKET  YCTAHABJIMBATbCS B
U3MEPUTENBHYIO KaMepy, CTaHAApTHYIO CKIsHKY BIIK, miam HemocpeacTBEHHO «I10
MECTY», HalmpuMmep B TpyOONmpoBOA, COCyA pabOTaIIMA MOJ JaBICHHUEM,
ouopeaktop, pepMeHTep, METAaHTEHK U T.I.

Ananuzatop paboTaeT TMojJ YIpaBiICHUEM MHUKPOKOHTpOJUIEpa U HUMEET
npoctod u ynoOHbI st Ilonb3oBarens mnporpamMmHbiii uHTEpdeiic. bombinoit
rpaduyueckuil AUCIUIeH U KJIaBUaTypa U3 LIECTH KJaBUII MO3BOISIOT [lonb3oBaTento
yOPaBJIATh pabOTOM aHAIM3aTOPa, OCYUIECTBIATh PAa3jIMYHbIE BHJIBI HACTPOEK WU
KaMOpOBOK, 3alUChIBaTh W BBIBOJAWTH HHGPOPMALMIO HA AUCIUICH aHalu3aropa,
KOMIIBIOTEP U JIp. BHEIIHUE YCTPOMCTBA. Y IPABJICHUE aHAIN3AaTOPOM OYEHB MTPOCTO U
CBOAMTCS K BBIOOPY HYXKHBIX ONIMHA B MEHIO M OTBETaM Ha BOMIPOCHI,
BBICBEUMBAEMbIE Ha JAMCIUIee, ¢ MOMOIIbI0 ABYX kiaBuml «Jla» (Bom) m «Her»
(Copoc). OyHKIMEH OCTANbHBIX YETHIPEX KJIABHUII SIBJISETCA MEpEeMEIEHUE Kypcopa
Ha JMCIJIEE aHalM3aTopa WM YCTaHOBKA BBOJAMMBIX LHU(pP MOAOOHO KIIaBHILIAM
«OoJbIlIe» «MEHbIIE». ANTrOpPUTMBI YHPABICHUS TMOCTPOCHBI TaKUM OOpa3oM, YTO
aHAIM3aTOP «BEAET» ONEepaTopa, UCKIII0Yasi BO3MOXKHBIE OILIMOKU B €ro padore.

WNurepdeiic  [lonp3oBaTenss W OporpaMMHOE  OOECHEUYEHHE  peaau3yloT

BBITIOJIHEHUE CIEAYIOMUX GYHKIUNA U PEKUMOB padOThI aHAIM3aTOpA:

- YCHUJICHHE CUTHAJOB aMIIEPOMETPUYECKOr0 CEHCOpa U BCTPOEHHOIO JaTyMKa
TEeMIIepaTyphbl, UX MPeoOdpa3zoBaHUE U OTOOpaKEHUE Ha JAUCILIEE;

- CaMOJMarHoCTUKY pabOTOCIOCOOHOCTH aHAIM3aTOpa U aMIEPOMETPUUECKOrO
CEHCcOopa;

- BbIOOp UW3MepSAEeMOW BEJIWYUHBI: MMAPUMATIBLHOTO JAaBJICHHUS  BOJOPO/IA,
MPOLIEHTHOTO COAEPKAHUS UIIM MACCOBOW KOHIIEHTPALUU;

- BbIOOp yAOOHOW I omeparopa €IUHUIBI M3MEPEHUS C BO3MOXKHOCTBHIO
NOCJIEAYIOIINX MEPEXOAOB B APYTU€ €IUHUIIBI;

- aBTOMAaTHMYECKHUE KaTHMOpPOBKM aHAIM3aTOpa IO HYJIEBOM TOYKE (BO3AYX) U IO
noBepouHoit razooit cmecu (I1I'C) u3 G6anmoHa WK MOTy4aeMOM ¢ TTOMOIIBIO
ycTaHoBkH kKanuOpoBouHoi (YK-01);

- HACTPOWKY CTaHIapTHOro ToKoBoro BbIxoma (0-5, 0-20, 4-20 MA) Ha
TpeOyeMbIil Auana3oH U3MEpPEHUS C BO3MOXKHOCTBIO aBTOMATHYECKOTO
U3MEHEHHsI MaciuTada MIKajdbl CaMONHCIAa B CIy4yae IMPEBBIIICHUS BEPXHEIrO
npejesna U3MEpEHUs ¢ OMHOBPEMEHHOM aBapUHOM CUTHAIU3ALUEH;
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- YCTaHOBKY BEPXHEr0 W HWKXHETO MpeNEejoB cpadaTblBaHMs CUTHAIM3ALUU C
aBTOMATHUYECKUM  OIpEACNICHWEM 30Hbl  TUCTEpe3uca H  mepeaaudei
YIPABJISIIOIINX CUTHAJIOB C MTOMOIIBIO «CYXHX KOHTAKTOBY;

- BO3MO’KHOCTH BHECEHUSI KOPPEKIIMM B MOKAa3aHUS aHAIM3aTOpa B 3aBUCHMOCTH
0T 0APOMETPUYECKOTO JaBJICHUS U COJICHOCTH;

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

- nepeaady MHGOPMAIMKM HAa KOHTPOJUIEp WK nepcoHanbHbiil komnbiotep (I1K)
¢ ToMoIIbio U@ PoBbIX kKaHanoB RS-232 wim RS-485;

- MPOTOKOJUPOBAHME OTCUYETOB TIOKA3aHMM aHaJIM3aTopa BO BHYTPEHHIOKO
HPHEPrOHE3aBUCHUMYI0 TaMATh C 33JaBa€MbIM MEPHOJIOM, BO3MOXKHOCTb
nepenayn 3anpoToKoJupoBaHHBIX AaHHBIX Ha [IK u BbIBoma Ha mucruieit
aHayM3aTopa B TAOJIMYHOM WU IPpaQUUeCcKOM BUJE;

- 3aluch OTCYETOB IOKA3aHWM aHajau3aTropa MO KOMaHJEe C KJIaBUAaTyphl B
AJIEKTPOHHBIN OJIOKHOT ¢ BO3MOXKHOCTBIO MX nepenaur Ha [IK u BbiBoga Ha
JUCIUIeH aHau3aTopa;

Kaxnpiii u3 BapuantoB ucnoiaHeHusi ananuzaropa ABII-11 opuentupoBaH Ha
KOHKPETHBIE 00JIACTH HApOJHOTO XO35MCTBAa U KOHKPETHBIC 3a/1a4u aHAIIUTUYECKOIO
KOHTpOJIsi Bojaopojna. B 3aBucumoctd oT 0O0JacTH TNPUMEHEHHS U 3aJaud
UCCJIEIOBAaHUS ~ QHAIM3AaTOP  KOMIUIEKTYETCS  CHEIUalIbHO  pa3paboTaHHBIM
aMIepoMeTpuiYeckuM ceHcopoM. braronaps yausepcanbHoctu ananuzaropa ABII-11
KaXK]IbIl CEHCOP COBMECTHM C U3MEPUTENIbHBIM YCTPOICTBOM aHAJIU3aTOpPA.

4.2. Onucanme CBOMCTB M KOHCTPYKIMH aMIIEPOMETPHYECKHUX CEHCOPOB.

AMIIEpOMETPUYECKHE CEHCOpBI, HCIoib3yemble B aHanuzatope ABII-11, mo
CBOMM (DyHKIIMOHAJIBHBIM BO3MOXHOCTSIM JENATCS HAa JBa THUIA: CEHCOPHI
napuuaibHoro  jgasieHus Boaopona (ACpH,) ©  ceHCOphl  KOHIEHTPALMH
pactBopeHHoro Bojgopoaa (ACcH,).

AMIIEpPOMETPUYECKUE CEHCOPBI NapuuanbHoro jasiaeHus Bojopoaa (ACpH,)
MOTYT MPUMEHSTHCS A aHAIM3a Kak ra3o00pas3HbIX, TaK M KUAKUX cped. Takue
CEHCOpbl 00Jaal0T BBICOKOM CEJIEKTUBHOCTBIO K BOJOPOAY M HE IOJBEPKEHBI
BIMSIHUIO JPYTHX DJIEKTPOXUMHYECKH AKTUBHBIX Ta30B, HOHOB, OMOJOTHYECKHX
MOJIEKYJ] ¥ OKHUCJIMTEJIbHO-BOCCTAHOBHUTENIbHBIX CHCTEM, MPUCYTCTBYIOIIMX B
anasmsupyemoir cpene. IIporotunom ACpH, sBnsercs snekrpox Kiapka. OOO
«HIT® «Ansha BACCEHC» Brimyckaet mects Moaudukanuii ACpH,, koHCTpyKunu
KOTOPBIX pa3pabOTaHbBl C YYETOM OCOOEHHOCTeH © crenu(PuKd TPOBEICHUS
U3MEPEHU B paA3JIMYHBIX O0JAaCTSIX HApPOJHOTO XO34WCTBAa NPU PELICHHUH
pa3HOOOpa3HbIX 3a/ad AHAIUTUYECKOTO KOHTPOJsl Bojopoaa. KOHCTpyKTHBHBIE
napamMeTpbl M MaTepHalibl 3JEMEHTOB Ka)KJIOrO BapHaHTAa HCIIOJHEHHSI CEHCOopa
ONTHUMHU3UPOBAHBI, 4YTO oOecmeumsio a”aim3aTopam Bogopoma ABII-11 myumme
METPOJIOTUYECKUE W IKCIUTyaTal[MOHHbIE XAPAaKTEPUCTUKU MO CPaBHEHUIO C
M3BECTHBIMH 3apyOeKHBIMU U OTeuecTBeHHbIMU aHanoramMu. ACpH, o0nanarot oueHp
HU3KUM TOTpeOJieHHEeM BOJOpOJa M3 aHaIu3upyeMou cpenwl. braromaps stomy
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CBOMCTBY 00€CIeunBaeTCs «HEPa3pyIIAIOIIUNA KOHTPOJIbY aHATU3UPYEMOM KUIKOCTH
U JIOCTUTAeTCsl BBICOKAs HAJIEKHOCTh U JOCTOBEPHOCTH PE3YJIbTATOB H3MEPEHHI.
Cencopsl atoro Ttuma kanuOpytorcs mno III'C wu armochepHOMYy BO3IYXY,
JIOJITOBEYHBI, IPOCTHI U HEJOPOTH B AKCIUTyaTaluu. Takue CEeHCOpbl B KOMILIEKTE
ABII-11 moryt ucnosb3oBaThCsi Il aHalu3a BOAOPOJAA B raszax, B IPECHBIX H
cojieHbIX Bojaax. [Ipm wu3MepeHUsiX B COJEHBIX Bojaax B aHanuzatope ABII-11
IpeIyCMOTPEHa BO3MOXKHOCTh BHECEHHUSI KOPPEKIMH Ha colieHOCTh. [lompaBka Ha
COJICHOCTh JIOJI’KHA BHOCHUTBCS IO PE3yJIbTaTaM KOHAYKTOMETPUUYECKUX U3MEPEHUI B
nepecyete Ha NaCl. Amnepomerpudeckue ceHcopbl ACpH, B xommekre ABII-11
MOTYT TaK)K€ MCIOJIb30BAThCS JJIsi U3MEPEHUN MacCOBOM KOHIEHTPAIIMKU BOJOPOA B
HEBOAHBIX O KHJIKOCTSIX OpPraHUYeCKOro W HEOPraHWYECKOro IMPOMCXOXKICHHUS.
Cnengyer 3aMeTuTh, YTO Takue H3MepeHUss OyAyT MPOBOAUTHCS C MEHbIIEH
TOYHOCTBIO TI0O CPABHEHUIO C U3MEPEHUSAMH KOHIEHTpAalMd BOJOpPOAA B BOJHBIX
pacTBopax. IJTo oObscHsieTcs TeM, yTo curHan ACpH, mpsmo mnpomnopuuoHaieH
napiuyajbHOMYy  JaBJICHUIO  BOJOPOJA, a  TEMIepaTypHble  3aBHCHUMOCTHU
KO3 (DUIIMEHTOB pPacTBOPUMOCTH BOJOpOJa B ITHUX JKUIKOCTAX HE SBISIOTCA
JIOCTOBEPHO YCTaHOBJICHHBIMU. boree anekBaTHBIMH JAHHOM 3a7adye UCCIEeI0BaHUS
SIBIIIFOTCSL aMIIEPOMETPUYECKUE CEHCOPBhl KOHIEHTPALMK PACTBOPEHHOTO BOJOpOAA
ACCHQ.

AMIIEpOMETPUYECKHE CEHCOPBI  KOHIIEHTPAIIMU  PACTBOPEHHOIO  BOJIOPOJIA
(ACcH,) MoryT mnpuMEHATbCA Ul aHalu3a XUJAKUX CpeJ C HEU3BECTHBIMU
koadpUIIeHTaMu PacTBOPUMOCTU BoAopoaa. CeHcophl ATOro Tuma, o0jaaas TeMu
xe pocromHctBaMu uyto U ACpH,, oTinuyaroTcss cBOMMHU (YHKIIMOHAJIbHBIMU
CBOMCTBaMHU, a UMEHHO, u3MeputTeiabHblii curHan ACcH, npsiMo mpomnopimoHasien
MacCOBOM KOHIIEHTpAIlMM PAaCTBOPEHHOTO BOJIOPOJA B AHAIU3UPYEMOM KHUIKOCTH.
JlJist 3TOrO THIA CEHCOPOB HE TpPeOyeTcs BHECEHHWE KOPPEKIMH Ha TEeMIEPATypPHYIO
3aBUCUMOCTH KO3(UIIMEeHTa pacCTBOPUMOCTH BOJIOPOJA B MUCCIEAYEMOM KUIKOCTH.
KanubGpoBka Takux CEHCOPOB MOXKET MPOBOJIUTHCSA IO JIUCTUUIMPOBAHHON BOJIE,
HACBIIIEHHON BOJOPOJOCOIepKalield ra3oBoil cMmechto. [Ipuoputer cozmanus AC,
paboTalImMUX B pEXKUME H3MEPEHHMs MacCOBOM  KOHIIEHTpAllMM  BOJOPOJA
npuHaIeKuT pupMme «Anspa BACCEHCy.

Konctpykius ACpH,-01 sBnsiercs 0a30BOMl MOJENBIO aMIEPOMETPUUYECKUX
CEHCOPOB MaplMaAIBLHOTO AaBieHus Bojgopoaa. Buemnuii Bug ACpH,-01 nokaszan 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 AIEKTPOIUTUIECKYIO SIICHKY, 00pa30BaHHYIO
IIEKTPOJHOM CcUCTEMOM - aHoAoM 13 u  XxJjopcepeOpsHBIM  KaToJIoM 6,
INOTPYKEHHBIMA B PAacTBOpP  JJEKTpoNMTa 5. OJEKTPOXUMHYECKas sA4ehKa
PacCITOJIOKEHA B KOPITyCe 2 M OTIEJEHA OT aHAJU3UPYEMOU Cpeabl Ta30IPOHULAEMON
MeMOpaHoi 12. DnekTpoaHas cUCTeMa 3aKpeIjieHa B CTEKJITHHOW IUIUHAPUIECKON
ruib3e 9 tak, 4to aHoxa 13 pacmosiokeH BIAOJb €€ OCH U KOHTAKTUPYET C PACTBOPOM
AIIEKTPOJIUTA 5 CO CTOPOHBI TOPLOBOM YACTHU TWib3bl 9, a XxjopcepeOpsiHblil aHoa 6
pacrnosyiokeH Ha OOKOBOM MOBEPXHOCTH TWib3bl 9. I'azonponuniaemas memOpana 12
3aKpeIvieHa Ha TOPLOBOM 4YacTH Kopmyca 2. I'epMmeTusanus 3JIEKTPOJIUTHYECKON
SYEUKN OCYLIECTBIIAETCS C MOMOIIBIO YIUIOTHUTENBHOTO Kosiblia 3 m ravku 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 TEPMOKOMIIEHCAIIMM, BBOAUMON Ha
CBOMCTBa Ta3ONpOHMUIIAEMON MEMOpPaHbl W/MIM TEMIIEPATypHYIO 3aBHCHUMOCTb
PacTBOPUMOCTH BOJIOPOJa B Boje. JlaTuuk TemrepaTypsl 7 BIlasgH B TOPIOBYIO YacThb
CTEKJISIHHOM Tuib3bl 9. PacrnonoxeHue natyumka Temmeparypsl 7 u anoxa 13 B
HEMOCPEJICTBEHHON OJIM30CTH OT AaHAIM3UPYEMOM JKUIKOCTH OOECIeYMBAIOT
BBICOKYIO TOYHOCTb M JKCIIPECCHOCTh M3MepeHMi. Takoe pacroyiokeHue IaTyuka
TEeMIlepaTypbl 7 TMO3BOJIAET HCKIIOYUTH OIIMOKH MpU KaIMOpPOBKE CEHCOpa IO
aTMOC(EpHOMY  BO3[yXy, BO3HHUKAIOUIME M3-32  «OXJAXKACHUS»  MeMOpaHbl
BCJICJICTBUE MCIAPEHHUs BIAru ¢ ee moBepxHocTU. CXO0/ICTBO MOCTOSHHBIX BPEMEHU
OTBETa aMIIEPOMETPUUECKOT0 CEHCOpa Ha M3MEHEHHUS KOHIIEHTPAllMM BOJOpOAa U
TEMIIEpaTypbl AHAIM3UPYEMON JKHJIKOCTH IO3BOJISIET CHU3HUTH JIMHAMHYECKYIO
MOTPEIIHOCTh U3MEPEHUN U O0ECNEeYUTh BBICOKYIO TOYHOCTh TEPMOKOMIICHCALIMH.
ACpH,-01 moxeT ycraHaBIMBAaTBHCS B MPOTOYHYIO H3MEPUTENBHYIO KaMepy U B
crangaptaele  ckisHku — BITK-150-29/32-14/23  (IlpousBoautenr - OO0
"Crexnonabceppuc”, r. Kmun, M.O., mmdp npu 3akaze 560). braromaps maiaomy
NOTpeOJICHUIO BOJOPOIa AaMIIEPOMETPUUECKUM CEHCOPOM, OH MOKET HUCIIOIb30BaATHCA
JUIS «In vitro» u3MepeHuidt B mukporpo6ax (50 mki). B atom ciayuyae ACpH,-01
yCTaHABJIMBAETCS B UBMEPUTEIIBbHYIO KaMmepy sl «MuKkpoananuza»y (MKMA).

Koncrpyknus ACpH,-02 ornuuaercs ot 6azoBoit mozenu ACpH,-01 Gonee
BBICOKOW 4YBCTBUTEJIBHOCTBHIO, TIOATOMY JJIMHA KaOEJsi 3TOr0 CEHCOpa MOXKET OBITh
no xenanuro 3akazuuka ypenuueHa 10 10 M. CeHcopbl 3ToM MoaudUKAIIUKU MOTYT
yCTaHABJIMBATHCSA B MPOTOUYHYIO M3MEPUTEIBHYIO KaMepy M B COCTaBE aHalM3aTropa
ABII-11T" npegHa3zHayeHsl 17151 aHATUTHYECKOTO KOHTPOJISI BOJIOPO/Ia B IMTOTOKE T'a30B,
IPOTEKAIOIINX YePe3 U3MEPUTEIbHYIO KaMepy.

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

Momudukauus cencopa ACpH,-06 otnnuaercs ot 6azosoit moaenu ACpH,-01
TE€M, YTO €ro KOHCTPYKIUS BBINOJHEHA U3 MAaTE€pPUAlOB BBIIEPKUBAIOUIUX
temrepatypy 143 °C u u3dbiTounoe gasienue 3 atM. biaarogaps 35ToMy KOHCTPYKIUS
ACpH,-06, noka3zanHasg Ha puc. 3.8, BBIACPKUBAECT HEOTPAHUYECHHOE KOJIUYECTBO
[UKJIOB CTEPUJIM3ALMU OCTPHIM MapoM. DJIEKTPOJHAs CUCTEMa CEHCOpa, COCTOSIIAs
u3 katona 6, aHojma 13 M pacTBOpa 3JEKTPOJIMTA, pa3MelleHa B KoJIayke 2 u3
IUIACTMACChl, YCTOWYMBOM K BBICOKMM TeMmIlepaTypaM U naBieHusiM. Ha topioBoii
MOBEPXHOCTH KOJauka 2 3aKperieHa cucremMa memOpaH 12, Bblaep:KuBaroias
nepenaabl JaBiICHHUS, BO3HUKAIOUIME B MPOIIECCE CTEPUIIM3ALUU CEHCOpa OCTPBIM
napoM. C 3To# 1enpi0 Ha OOKOBOM MOBEPXHOCTH MEMOPAHHOIO KOjMadka 2 Takxke
pacroiokeH KoMIleHcaTop AaBieHus. bnarogaps pe3nHoBbIM Kojibuam 3, 4, u 8
oOecrieynBaeTcs repMeTH3alus dJIEeKTPOJTHON CUCTEMbI CEHCOpa MPU HAaBUHYMBAHUU
HUKHEro kopryca 1 Ha kopmyc cercopa 15. Ha kopmyce 15 cencopa 3akperuieH
pazpeM i nojkiIoueHus: kabdens 10, COEIUHSIONIETO0 CEHCOpP C M3MEPUTENbHBIM
yctporictBoM ABII-11. Cencopst ACpH,-06 BIyCKarOTCsl B HECKOJIBKUX BapUaHTaX
UCIIOJIHEHUS, OTJIMYAIOIIUXCS Ta0apUTHBIMH U MPUCOCIUHUTEIBLHBIMU pa3MEPAMH.
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Yuudunuposannsie pazmepsl ACpH,-06 mo3BoJISIOT HCHOIB30BATh 3TU CEHCOPDI IS
AHAIMTUYECKOTO KOHTPOJISI BOJIOPOJa B OMOJIOTMUECKHUX KUIKOCTAX B (hepMeHTepax
u OMOpeaKTOpax OTEYECTBEHHOTO M 3apyOekHOro mpousBojacTBa. OO003HAYEHUS U
yHU(ULIHUPOBAHHBIE pa3Mepbl BapuaHTOB ucrnoyiHeHus ceHcopoB ACpH,-06 npu
3aKase U B JOKyMEHTAIMU JAPYTOro u3jeus MNpuBeeHbl B Ta0auIe Ha puc. 3.8.

4.3. Onucanne KOHCTPYKIIUHU
U3MepHUTENbHBIX Kamep.

Hns  pemeHunss  psnga
KOHKPETHBIX 3as1a4y
AHAIUTUYECKOTO KOHTPOJIS
Bojopona Qupmoit  «Anbda
BACCEHC» BBIITYCKAKOTCSA
HECKOJILKO MOIH(PUKAITAHA
U3MEPUTEIILHBIX KaMep.

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

N

o Ok

1. AMNepoOMET PUUECKUA CeHCOop.

2. Kopnyc U3MepUTEnbHOW KaMepbl.
3. [akka.

4. YNNOTHWUTENbHbLIA KONMNau4oK.

5. BxogHoW wryuep.

6. BbIXOAHOW WTYyLeEp.

Puc.4.4. MameputenbHada Kamepa An4d MukpoaHanusa.

CEHCOpa T'epMETU3UPYETCS C MOMOIIbIO YIUIOTHUTEIHHOTO PE3UHOBOrO Kojmnauka 4

| =

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

W3mepuTenbHble KaMepbl JUlsl aHajln3a B IOTOKE TIa30B
(MKIIT") u B nmotoke xuakocren (MKIDK) nmokazansl Ha puc. 3.2,
puc. 3.9 u puc. 3.10. KoHCTpyKIMM 3THUX U3MEPUTENIBHBIX Kamep
ornnyaoTcsi oT UKMA pacnoyioxkeHueM BXOAHOTO U BBIXOJHOIO
HITYLEPOB, a Takke criocodbom repmeruszanuu AC.

Koncrpykmus HWKIDK ornumuaercs or UKIID Hanmnumem
OOpaTHOTO  KJjamaHa, pacHoOJOKEHHOTO B  HIDKHEW  YacTH
U3MEPUTETBLHOM KaMephl (cM. puc. 4.5).

Puc. 4.5. O6parssiii kinanan 8 UKIDK

Hayuno-npouszeoocmeennan @upma “ BUOAHAIUTHYECKHE CUCTEMbBI U CEHCOPBI”
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OOpatHbIii KJamaH yCTAaHABIMBAETCA HA HIDKHUM IOTyHep, KOTOPHIM
3aKpY4YMBAETCA B U3MEPUTENIbHYIO Kamepy (cM. puc. 4.6).

Puc. 4.6. YcranoBka oOpaTHOro KjanaHa Ha IITYIep
£l

B naHHBIX KOHCTpYKUHMSX 3nekTpoaHas cucteMa AC repMmeTusnpyercs ¢
nomoielo Koiblia 4 (cMm. puc. 4.2), yCTaHOBIEHHOTO Ha OOKOBOW IOBEPXHOCTU
MeMmOpaHHoro kojmauka 2. [Ipu 3akpyumBanuu raitku (cM. puc. 3.10) pesuHOBOE
KoJIbLIO 4 (cM. puc. 4.2) nepexkpriBaeT apeHaxHoe orBepctue 14 B kopnyce AC. s
KPEIUICHHUSI W3MEPUTENBHBIX KaMep Ha WIUTE WM «I0 MECTy» MpPEeayCMOTpPEH
CIIEHHUAJIBHBIA JIepKaTeNb, BXOASIINI B KOMIUIEKT NOCTaBKHU. lIpucoenrHUTENbHBIE
HITylLIepa pacCuMTaHbl Ha nmojBojsiIMe TpyOku u3 [IBX ¢ BHyTpeHHUM quameTrpom 6
MM. Ha nuHMM BXOoJa MOXET ycTaHaBiIuBaThcs QuibTp, 3aunmmiaronmii AC ot
TBEP/IbIX YACTHIL] IPUCYTCTBYIOLIUX B aHAJIM3UPYEMOU KUJIKOCTH WIIH rase.

N3mepuTenbHas kaMepa Julsl aHajau3a JibIxaTeldbHbIX ra30Bbix cmeced (MK
ommmyaercss or MUKMA T1eMm, 4To €€ BXOJHOW M BBIXOJHOW IITYyLEp HMEIOT
yHauduiuporannsie pasmepsl F22. bmarogaps stomy UKD ¢ ACpH,-02 moxer
YCTaHABIIMBAThCA B JbIXATEJIbHBIM KOHTYpP allapaToB MCKYCCTBEHHOW BEHTHJISIIUU
JIETKHX, HApKO3HO-IbIXaTEJIbHON amnmapaTypbl, TUIIOKCUKATOPOB U B JIp. allapaTrbl
MEIULMHCKOIO0 HA3HAYEHHUS.

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

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

tynepa ans BXoJa U BBIXOABI MPOOBI pacCYMTaHbl Ha MOABOJSALIUE TPYOKH
U3 HEeP>KaBEIOIIeH CTalM C BHYTPEHHUM JUAMETPOM 6 MM U TOJIIMHOW CTEHKH 1,5
MM.

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

[imi
i
OO0 OO

4.4. IlpuHuun padoThl aHAJIU3ATOPA.
PabGora ananu3aropa ocHOBaHa Ha MOJSPHU3ALUMU AHOJIAa OTHOCHUTEIBHO
BCIIOMOTATEJIbHOIO JJIEKTPOJAAa W MU3MEPEHUM TOKa JICTIOJSpU3AlUH,
BO3HUKAIOLIETO0 B pe3yibTare auddy3un BoOAOpoAa U3 HCCIETyeMOi
KUJKOCTH U TIOCJIEIYIOIIEH 3JIEKTPOXUMHUYECKOM PEAKIIMU €r0 OKUCIIEHUS,
IPOTEKAIOIIEH MO CXEME

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

Curnanst AC W JaTyvika TeMIlepaTypbl YCHIIMBAIOTCS B MPEIBAPUTEIHLHOM
ycwiurene, Hopmupyrotcst U noaarotcs Ha AL [locie BHeceHUs aBTOMaTUYECKUX
KOPpEKIMi Ha TEMIIEpaTypHYI0 3aBUCUMOCTh KOd(D@UIIMEHTa NPOHUIIAEMOCTH
BOZOpPO/Ia B Ta30NpPOHUIIAEMONM MEMOpaHE W/WIM  TEeMIIEPaTypHYIO 3aBHUCHUMOCTD
Koa(dduiieHTa pacTBOPUMOCTH BOJIOPOJA B BOJE, MOJTYUYEHHBI B U3MEPUTEIHLHOM
YCTPOMCTBE CHUrHajd OTOOpakaeTcs Ha JUCIUIee aHalu3atopa B BBIOpaHHOM
orneparopoM eaunuie usmepenus. OgHoBpemenHo curnan AC mpeoOpasyercs B
TokoBbIM curHan 0 — 5 wm 0/4 —20 MA. Curnan AC B uupoBOM BHAEC MOXKET
nepenaBaTbesi Ha KoMmnbloTep yepe3 RS-232 unm RS-485. Pesynbprarsl u3MepeHuit
MOTYT TaKX€ 3aMUChIBATHCS B YHEPrOHE3aBUCUMYIO MaMsTh B (opMaTe BHIOPAHHOIO
POTOKOJA (HEeMpEepbIBHAS IUCKPETHAS 3aIIUCh) U B 3JIEKTPOHHBIN OJIOKHOT.

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

5.1. O0mme cBeieHUus1 00 M3MepsieMbIX BeJTHYNHAX U eAUHULIAX U3MEPEHMS.

[Ipy  aHanUTHYECKOM  KOHTpOJIE  BOAOpPOAAa B  Tra3ax  CUMTAETCS
oOllIepU3HAHHBIM XapaKTepHU30BaTh €ro MapuuaibHbIM JaBieHueM (pH,) w/winm
KoHieHTpanuei (cH,). Jlns usmepenuii mapuuaibHOTO JaBJICHUsI BOAOPOAA OOBIYHO
UCIIONB3YIOT CIEAYIOINE €AUHULBI U3MEepeHus: MM.pT.cT, klla. [log mapuuansHeIM
JaBJICHUEM BOJOpOJAa B ra30BOM CMECH IMOHUMAIOT Ty YacTh OOILEro AaBJICHMS,
KOTOpasi MPUXOJMUTCS Ha MOJIEKYJIbl Bojopoaa. [lapunanbsHoe naBieHue BOJOPOJA B
rase 3aBUCHUT OT OapoMerpuueckoro aasienus (B) u Bnaxuoctu V. s uckiroueHus
OIMOOK KaJIMOPOBKM BO3HUKAIOMIMX H3-32 HEONPENEJIECHHOCTH B 3HAYCHHUH
BIQXXHOCTM Ta3oBOM cMecu, B aHamusarope ABII-11 mnpexycmorpen pexum
aBTomMaTH4eckoil kammOpoBky 1o [1I'C HackllIeHHON MapaMu BOJIbI WM MTOJIy4aeMOu
c mnoMmompblo yctpoictBa ansi  kKamubpoBku YK-01. Ilpu mnpoBemenuu aBTO
KaJMOpOBKM aHAJIM3aTOp 3ampalinBaeT 3HAYCHHE AaTMOC(EpHOro MaBlEHUS U
YUUTBHIBACT JABJICHUE HACBHIIICHHBIX BOJSHBIX MApOB MpU TEMIEpaType KaaTuOpPOBKH.

Jlis m3MepeHHil KOHIEHTpPAllMUu BOJOPOAAa B Ta3aX OOBIYHO HCHOJB3YIOT
BEJINYMHY «IIPOLEHTHOE COJIEPKAHUE BOAOPOJa», a B KAYECTBE €AUHNLIBI U3MEPEHHUS
- 00beMHBIC TTPOIICHTHI (00. %).

IIpy aHamIUTHYECKOM KOHTPOJIE BOJXOPOJAa B  JKHJIKOCTSX  CUHTAETCS
OOIIeTPU3HAHHBIM XapaKTepU30BaTh €ro mapiuanbHbIM naBineHueMm (pH,) w/mnm
koHuentpamueit (cH,). IlapumanbHoe paBneHue BOAOpPOAA B KUIAKOCTH PABHO
napuyajibHOMYy JIaBJICHUIO BOJOpOJa B ra3oBoll (a3ze ¢ KOTOpPOMl KUIKOCTH
HAaXOAUTCA B COCTOSHMM JUHAMHYECKOTO paBHOBecus. g m3MepeHun
MapuuaibHOrO JAaBlieHUs Boxopona B a”anuzatope ABII-11 mpemycmorpeHbl nBe
€UHULBI U3MEpEeHUs: MM.PT.CT. U Klla. IIpu npoBenenun n3MepeHnii mapuuagIbHOro
JNABJICHHUsI BOJOPOJA B KUIAKOCTH aHAJIM3aTOp AaBTOMAaTHYECKH KOMIICHCHPYET
CHUCTEMAaTUYECKYIO OMMNOKY M3MEPEHUS, U3BECTHYIO B JINTEPAType Kak KOIPPHUIIHCHT
«KuakocTb-rasy.

JUis u3MepeHuil KOHUEHTPALMK BOJIOPO/IA B KUIAKOCTAX OOBIYHO UCIOJIB3YIOT
BEJIMUMHY MAacCOBOM KOHIICHTPAIIMK BOJIOPOAA, BHIPAKEHHOW B MI/JI, MKI/JI MU ppm.
VYuuteiBag uyro curHan ACpH, mnpsmo nponopumonanen pH, wm 3aBucur otT
TeMIleparypel  a”Haimsupyemou  xuuakocty  ABII-11  BHocuT  nBOMHYIO
TEMIEPATypHYI0 KOMIIEHCAIIMI0 Ha AU(PY3HMOHHBIE CBOMCTBA Ta30MPOHUIIAEMOM
MeMOpaHbl M TEMHEPATYPHYIO 3aBUCUMOCTh KO3(P(DUIIMEHTA PACTBOPUMOCTH
BoZOpoaa B Boxe. Ilpym 3TOM aHamm3aTop TaKKe KOMIIEHCUPYET CHCTEMATHYECKYIO
omnbky wu3Mmepenuid <« Kuakocte-raz». B Tex ciywasx, koraa wusmepenus cH,
IPOBOJATCA B COJICHBIX BOAAX, AHAJIMU3aTOp AaBTOMATHYECKH KOPPEKTHPYET
pe3yJIbTaThl U3MEPEHUN B COOTBETCTBUM C COJICHOCTBIO, 3aJaHHOW B IIEpECUETE Ha
NaCl.

JInsg peanuzanuu HW3MEPEHMH KOHLEHTPAMM BOJXOPOJAa B JTHX EIMHHULIAX
OPOBOJAT aBTO KanuOpoBKy aHanu3aropa no [1I'C naceleHHON mapaMu BOJbLI WU
[0 Tra30BOM CMECH MOJIy4aeMoOW ¢ MOMOIIbI0 ycTpoilicTBa i KaiuOpoBku YK-01.
brnaronapss peann3oBaHHBIM B aHAJIM3aTOpPE AaJrOpUTMaM BbIOOpa M IepecyeTa

Hayuno-npouseoocmeennan Qupma “ BUOAHAJTUTHYECKHE CHCTEMbI H CEHCOPBI”
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€AUHULl W3MEepeHuil, Bbl MOXeTe OCyIIEeCTBIATh IEPEXO] W3 OJHOW €IUHUIIBI
U3MEpEHUs B Jpyryro 0e3 HeoOXOIMMOCTH TNepeKaTuOpOBKU. AHAIU3aTOP
CaMOCTOATENLHO  OMPEACIUT HEOOXOJMMOCTh  BHECEHUs TeX WM  HHBIX
TEPMOKOMIICHCAI[MH, BBIMOJIHUT BCE€ HEOOXOAUMbBIE TIEPECUEThI, CBSI3aHHbBIE C
W3MEHEHUEM H3MEpPSAEMONM BEJIMYMHBI, EIUHULBl M3MEPEHUS M MapaMeTPOB
kanuOpoBku. [lpu 3TOM AManazoHbl HACTPOMKH TOKOBOTO BBIXOJA U TPEJIEIIOB
pPEryJIMpOBaHUSl CUTHAJIM3allMM AaBTOMATUYECKHM M3MEHSITCS B COOTBETCTBHHM C
BbIOpaHHOM BaMu eTuHUIIBI ©3MEpPEHUSI.

5.2. O0mue cBeeHUS MO0 KAJINOPOBKE aHAJIN3AaTOPA.

Curnan ACpH, sBnsercs nuHelHOW (QYHKIHMEW HapIuaIbHOTO JABIICHHS
Bogopoaa. [losTomy 1711 KamMOPOBKM aHAIM3aTOpa HYXKHO UMETh BCETO JIBE TOUYKH:
ATAJIOHHYIO HYJIEBYIO TOUKY (Hampumep atMOoC(hEepHBI BO3AYyX, YUCTHIH a30T, aproH
WIN Jp.) U Cpelly C W3BECTHBIM MaplLHAIbHBIM JAaBICHUEM BOJOPOJA, HAIPUMEP
noBepouHyro rasoByto cmecb (III'C) w3 arrecroBaHHOro OayuloHa WK
npurotaBiuBaeMyto B YK-01. Jlpyroe BaxkHOe OOCTOSITENILCTBO CYIIECTBEHHO
yIpOIIAroIee MpoIeaypy KaaTuOpOBKH U MOBEPKH aHATIM3aTOPOB 3aKIFOUAETCS B TOM,
YTO pa3HHUIIA MIOKA3aHUM NPU U3MEPEHUAX B Ta3€ U )KUIAKOCTH HAXOMSIIENCS C HUM B
PaBHOBECHUU COCTABIIAET MTOCTOSHHYIO U MAIYH0 BEJIWYMHY, KOTOpas AJITOPUTMUYECKU
KOPPEKTUPYETCS. [Toaromy KalTnOPOBKY 151 ITIOBEPKY AHAJIN3aTOPOB,
IPEIHA3HAYCHHbIX Ui u3Mepenud pH, u cH, B )KHUAKOCTAX MOXXHO IIPOBOJUTH IO
[II'C. TloHsATHO, YTO OT TOYHOCTH KAJIMOPOBKM aHAIM3aTOpa 3aBUCUT TOYHOCTH
u3Mepenuid. Tak, Hampumep, MpU H3MEPEHUSX B 00JacTH HM3KMX 3HadeHud pH,
TOYHOCThH aHaju3a B OOJBIICH CTENEHH 3aBHCHT OT TOYHOCTH KAIMOPOBKU HYJIEBOM
TOYKH, ¥ HAO0OOPOT, TOYHOCTh W3MEpeHUW B obOmactu Oonbmmx pH, B OombIieit
CTETNIEHU 3aBHCHUT OT TOYHOCTH KanuOpoBku ananusaropa mo [1I'C.

B ananuzarope peann3oBaHbl CIEIYIONINE BUIbI KATHOPOBOK:

e KaJMOpOBKA MO HYJIEBOM TOUKE;

e apTomaTuyeckas kanuoOposka mno [1I'C;

e clieUMaJIbHas KATMOPOBKA.
KanunbpoBka HyJI€eBON TOUKH.
[Ipu u3MepeHusx B 00J1aCTH MaJbIX KOHIEHTPALUM BOAOPOa, OMIMOKHU, CBSI3AHHBIE C
HETOYHOCTBHIO KAJIUMOPOBKM HYJIEBOM TOYKH, MOTYT IMPUBECTH K 3HAYUTEIHHBIM
omnOkaM u3mepeHuil. st mpoBeAeHUsT TaKUX U3MEPEHU HaMH pa3padOTaHbI JIBE
momudukamuu cencopoB: ACpH,-03 u ACpH,-04. ['maBHBIMH OTIMYNUTETHHBIMH
O0COOCHHOCTSIMU 3TUX CEHCOPOB SBJISIOTCS MPEACIbHO HU3KOE 3HAUEHUE OCTATOYHOTO
TOKa CEHCOpa, €ro CTaOMIBHOCTh BO BPEMEHH M oOecreueHue padoThl CeHcopa B
YCIOBUSIX  «HEPA3PYLIAKOLIETO» KOHTPOJISI aHAIM3UPYEeMOM  Kujakoctu. Jlmd
oOecrniedeHrs BBICOKOW TOYHOCTH M3MEPEHHI KOHIIEHTpAIMii BOIOpoAa B oO1acTu
HU3KHUX KOHIICHTPAIIMN PEKOMEHIYEM TIIATEIbHO MPOBOAUTH KaTUOPOBKY HYJIEBOI
Toukd. JIJis KamnOpOBKHM 3TOM TOYKH MOXKHO HCIIOJNB30BATh aTMOC(EPHBI BO3AYX
WJIY Ta3bl BBICOKOW YHCTOTBI, HE COAEPKAIIUE BOJIOPO.
ABTOKanHOpOBKA IO NOBEPOYHOM ra30BOM cMecH.

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



28

Jis uckitodeHuss OmMOOK KalMOPOBKH, BO3HUKAIOIIMX H3-32 W3MEHEHUS
BrnaxkHoctu [1I'C, aBTomMarnueckyro KaiuOpoBKY HeoO0xoaumo mnpoBoauth mno [1I'C,
HACBIIIEHHOMN MapaMH BO/IbI.

[Ipu npoBeaenun aBroMarnueckoil kanuoposku o I1I'C ananuzarop ABII-11
U3MepsieT TeMmIeparypy MeMmOpaHbl C TOMOILIbI0 BcTpoeHHOro B AC naruymka
TEeMIIepaTypbl 1 KOMIIEHCUPYET TEMIEPATYPHYIO 3aBUCUMOCTb €€ MPOHUIIAEMOCTH 10
BOAOpOAY. 3aTeéM  pPACCUMTHIBAETCS  ypaBHEHHE KaJIMOPOBOYHOM  MPSMOIA,
IIOCTPOEHHOH B KOOpAMHATaX: pacdeTHoe 3HaueHHe (pHy)pacy OT HCTHHHOTO (pHy)ycr B
KanmuOpoBOYHOM cpene. bnarogapss 3ToMy KaiuOpoBKa U HM3MEPEHUS! BEITUYMHBI
napiyabHOTO JaBJICHUs (€AMHUIBI U3MEPEHUs: MM.PT.CT., klla) wiu mpoueHTHOro
colepkaHusi BoAOpoJa (eAMHMIIBI U3MEpeHus: 00. %) MOryT MNpOBOAMUTHCS MpU
temneparypax ot 0 go 50 °C. Ilpu kamuOpoBKE M H3MEPEHHSAX BOJIOPOAa B
KUAKOCTSIX B €IUHUIAX MACCOBOM KOHIIEHTpalMH (MI/J, MKI/J, ppm) aHalu3aTop
KOMITEHCHUPYET TaKe TeMIIepaTypHYIO 3aBUCUMOCTh KO3 HUIIMEHTa pAaCTBOPUMOCTH
Bojoposna B Boje. [lorTomy KanmuOpoBKa M HM3MEPEHHsS] MAcCOBOW KOHIICHTpPALUU
BOJIOPOJIa B BOJIE TaKXKE€ MOTYT MPOBOJUTHCS IMPH JIFOOOH TeMIeparype B JIMara3oHe
or 0 1o 50 °C. Unremnekryanbabie anroputMbl ABII-11 nossonsror Bam npoBoauTh
KaJMOpOBKY B JIFOOOW BBHIOPAHHOW €IUMHUIIE U3MEPEHHUs, a 3aTeM MpPU U3MEPEHUSX
NEPEXOAUTh B JIOOYIO JAPYTYI0 equHuily usmepenus. [Ipu stom He TpeOyercs elie
pa3  OPOBOAUTH  KaaMOpOBKY.  AHAIM3aTOp  CaMOCTOSATEIbHO  ONpPEIETUT
HEOOXOMMOCTh BHECEHHMSI TeX WM HWHBIX TEPMOKOMIICHCAIIMH, BBIMOJHUT BCE
HEOOXOMMbIE TMEPECUEThl, CBA3AHHBIE C M3MEHEHHEM KaK HM3MEpPSIeMOW BEJIMYWHBI,
Tak W eAUHUIBI u3MepeHus. Ecinu u3Mepenuss OyAyT MNPOBOAUTHCS B BOJAX C
U3BECTHBIM COJIECOJIEP’KAaHUEM, aHATM3ATOP TAK)KE BHECET KOPPEKIIMIO HA COJIEHOCTb.

CneuuanpHasg kanuOpoBka. [lpu cnenuanbHONW KaquOpOBKE aHalu3aTopa B
KayecTBE CTAHJApTHOTO o00pa3la ¢ M3BECTHBIM  COJEPKaHUEM  BOAOPOJ]A
UCIIOJIB3YETCS BOJIOPOJOCOJIEpKAIllasi Tra3oBasi CMECh, IOJlydaemasi C TOMOIUIBIO
ycTaHoBKH KanmuOpoBouHoit YK-01.

5.3. OO0mmue cBeieHUs MO BBEICHNIO KOPPEKIMiA B MPoLecce U3MepPeHHii.

5.3.1. Koppekuusi Ha u3MeHeHHue 0ApOMETPUYECKOr0 JABJICHUS.

N3mepsiemblie BennuuHbl «lIpolieHTHOE conep:kaHue Boxopoja B razax» (00.
%) He 3aBUCAT OT OapomeTpuueckoro aasieHus. Tak kak curHain ACpH, mpsmo
nporopuroHanes pH,, To mpu mnpoBeaeHuM u3MepeHuii B 00. % HEeoO0Xoaumo
CJIEIUTh 3a U3MEHEHUsIMU OapomeTpuyeckoro nasienus (B). Ecau 6apomerpudeckoe
JaBJICHUE OTJIWYACTCS Ha BeJWyuHy Oosnee uyem 10 MM.PT.CT. OT 3HAYEHHUS
3alMCAaHHOTO B 3HEPrOHE3aBUCHMYIO NaMATh MpPU TMOCIEAHEH KalnOpOBKE, TO
HEOOXOIMMO  OTKOPPEKTHpPOBaTh 3TO 3HaueHwe. g 3TOro B pexuUMe
«YCTAHOBKA» (cm. puc. 8.3-1 u 8.3-2) He0OX0MMO BBECTH TEKYIlIE€ 3HAUCHUE
6apomerpuueckoro aaBienus. [Ipu s3Tom He TpedyeTcs MPOBOAUTH aBTOKATHOPOBKY
CHOBAa. OTHM 3aMe€yaHus B IIOJHOM MEpEe OTHOCATCA K 3ajadaM HW3MEpPEHUH
IPOLIEHTHOI'O COJEpkKaHUS BOAOPOJA IPH IOBBIIIEHHBIX JABJICHUSIX, HAIPUMEDP B
OapokamMepax U B COCy/1ax padOoTaroUUX IPpU N30BITOYHOM JIaBJICHUHU.
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5.3.2. Koppeknusi Ha COJIEHOCTb.

N3BecTHO, YTO C YBEJIMYEHUEM COJIEHOCTH MaccoBas KOHLEHTpaLUs BOJOPOJa
B BOJIHBIX pacTBOpax yMmeHbllaeTcsi BcieacTtBue 3pdekxra Ceuenona. [loaromy npu
IIPOBEICHUH M3MEPEHUI MAcCOBOM KOHLEHTpPAUUU BOJOPOJA (€IUHULBI U3MEPEHHUS
MT/J1, MKT/JI, ppm) B BOJIaX C CoJepKaHUEM coJiei Oosiee 1 1/ HEOOXOAMMO BBOJHTH
KOPPEKLUI0 Ha COJIeHOCThb. CllelyeT NMOMHHUTbH, YTO PA3JIMYHBIE COJM I10-PA3HOMY
«BBICATMBAIOT» BOAOPO. OOBIUHO KOPPEKIUIO HA COJICHOCTh BBOJSAT IO MMOKA3aHUSAM
KOHAyKTOMeTpa B niepecyere Ha NaCl.

bonee anexkBaTHBIM CpEACTBOM HW3MEPEHMsI KOHILIEHTpAUWMU BOAOPOAA B
KUIKOCTSIX C HEU3BECTHBIMH K0P duiineHTaMu pacTBOpuMocTu sBIsitoTcst ACcO,.

5.3.3. Koppekuuss cucTeMAaTHYeCKOW  MNOTPEIIHOCTH  HM3MEPEHMIl:

k03¢ puument «Kuakocrn-I'a3».

[Ipn anamm3e xuakocred 11 ACpH, XapakTepHbl CHCTEMATHYECKUE
norpemHoctu u3Mepenuil. [lpupona nogoOHbIX OMIMOOK CBA3aHA C HEMACATBHOCTHIO
ACpH,. Ot ommbku nposiBisitorest B paznuue nokazanuii ACpH, B razoBoit dasze u
KUIKOCTH, HAXOJIAIIEHCSs C HEW B COCTOSTHUM JIMHAMHUYECKOrO0 pPaBHOBECHUS. OJTa
omuOKa TModyyuia Ha3BaHUE KOAIDPUIMEHT <CKUAKOCTh-Ta3y». [lnsg nHaubonee
coBepiieHHbIX KOHCTpYKIMK ACpH, K03 HUIIMEHT «OKUAKOCTH-Ta3)» COCTABISAET OT 2
10 6 % (t.e. nokazanus ACpH, B xunkoctu menbiie nokazanuiit ACpH, B razoBoit
daze na 2-6%). s ACpH,-01, ACpH,-05 u ACpH,-06 ko3pdpunireHT «KuaKkocTh-
ra3» He npesbimaet 2,5 %. na ACpH,-03 u ACpH,-04 Benuuuna kosdduimenta
(OGKMJKOCTh-Ta3» HE IPEBBIIIAET COOTBETCTBEHHO 5 u 3,5 % mnpu pacxone
aHanuzupyeMon kuakoctu Oonee dvem 0.5 n/gac. B anammzatope ABII-11
peanu3oBaH QJIrOPUTM BHECEHHUS KOMIICHCALIMM CHUCTEMAaTUYECKOM MOrPEIIHOCTH
(GKUJKOCTh-Ta3». Meroauka M3MEpeHus U Npoueaypa BHECEHUS KOPPEKUUU 3TOU
omnOku onucana B [Ipunoxenun 2 [Tacnopra.

5.3.4. BausiHMe CKOPOCTH NOTOKA AHAJM3HUPYeMOH KHMAKOCTH. CurHan
ACpH, 3aBUCHUT OT CKOpPOCTH MOTOKa aHaJU3UPYyEMOU >KUJIKOCTU B OKPECTHOCTH
ra3onpoHuiaeMoi MemOpaHbl. JlJisi MUHMMHU3aLMM BIMSHHUS CKOPOCTHM MOTOKAa Ha
u3MepuTenbHbli curnan napamerpsl ACpH, ontumusupoBaHbl U BbIOpaHbI UCXOJS
U3 YCJIOBUS 00ECIIEUEHUS «HEPa3pyLIAtOUIEro KOHTPOJIs» aHAIU3UPYEMOMN HKUAKOCTH.
B ACpH,-01, ACpH,-05 u ACpH,-06 wucnosb3yrorcss MHKpPOaHOABI, IMOITOMY
BIUSIHUE CKOPOCTH MoToka Ha curHal AC He3HauuTenbHO Onarojgapss Majomy
noTpeOJICHUI0 BOJOpOJa caMuM ceHcopoMm. [l oOecrieueHus: HW3MEpPEHHU B
MUKPOIPaMMOBOM  00JIACTM  KOHUEHTpAlMii HEO0OXOAMMO NPHUMEHSTh KaTOJbI
oonpmiero auamerpa. Iloatomy B ACpH,-03 u ACpH,-04 ucnonb3yroTcsi KaTosl
muamerpoM 10 1 mm. Ilpu ckopoctax moroka Oosnee 1 ji/yac 3aBUCHUMOCTH CHTHaja
JAHHBIX CEHCOPOB OT CKOPOCTH MOTOKA HE3HAUYUTENIbHA U HE TpeOyeT MPUMEHEHHUs
CHeuuandbHbIX  MEPETUBHBIX  YCTPOMCTB M CTaOMJIM3aTOpPOB  pacxoja.
[{enecooOpa3HOCTh TPUMEHEHUS! ATUX YCTPOMCTB OINpaBlaHa TOJBKO MPHU pacxojax
MeHee 1 J/yac. ABTOMATHYECKYI0 K€ KOPPEKLUHIO OIIMOOK H3MEPEeHHUS,
OOyCJIOBJIGHHBIX ~MajbIMM pacxoJaMH, MOXHO O0OecneuuTb NyTeM 3aJaHus
koapduirenta <« KuAKOCTb-ra3», NPEIBAPUTEIBLHO HW3MEPEHHOIO0 NpH JaHHOM
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pacxone. Metonuka omnpezenenusi nonpaBoyHoro kodddunmenta « KuakocTb-raszy
onucana B [Ipunoxenuu 2 [Tacnopra.

6. YKASAHUE MEP BE3OITACHOCTHU U PEKOMEHJIAIIUU 110
IKCINVIYATALIUN AHAJIN3ATOPA.

6.1. Dkcrutyaranus aHainu3aTopa 0€3 03HaKOMJIEHUSI C HACTOSIIIIMM PYKOBOJCTBOM HE
PEKOMEHyeTCs.
6.2. TexHHuecKoe OOCITYKMBAHHE AaHAJIM3aTOPA U PEMOHTHBbIE PAOOTHI JOJHKHBI
IPOBOJUTHCS TPU OTKJIFOUEHHOM ITUTAaHUU.
6.3. Ilepen BKIIOYEHMEM AaHAIM3AaTOpPa B CETh CIEAYET IPOBEPUTH IPABHIBHOCTD
YCTAaHOBKM MPEJAOXPAHUTENS, COXPAHHOCTh M30JIALIMM CETEBOr0 IIHYpa W BHIIKH
NOJIKJIFOYEHHS K CETH.
6.4. IIpu skcIuTyatanuy aHaIM3aTopa 3arpeiacTcs:
-  TPOU3BOJUTH COENWHEHHE M DPa3beIuHEHHE Kalenel mpu BKIOYECHHOM B CETh
aHAJIN3aTOPE;
- 3aMbIKaTh KOHTAKThl TOKOBOI'O BbIXOJa M RS-kaHaIOB Mpu BKIIOUYEHHOM B CETh
aHAJIN3aTOPE;
- paboTaTh IpU HEUCIPABHOM aHAJIU3ATOPE;
IIpn oOHapyK€HHH HEUCHPABHOCTH HEOOXOAUMO BBIKIIOYUTH aHAJIU3aToOp U
BBI3BATh CIIELIMAIINCTA.
6.5. He nomyckaercs:
- TPUMEHATDH HIHYP U COEIUHUTENbHbIC KaOeIH ¢ MOBPEXKACHHON H30JIALUEH;
- MPUMEHATh HECTAHJAPTHBIE IPETOXPAHUTEIH.
6.6. Ilpu pabGoTre ¢ amMHIEepOMETPUUYECKUM CEHCOPOM CJEAYeT COOJI0ATh
OCTOPOKHOCTh, oOOeperasi CTEKIIHHYIO THiIb3y OT yzxapoB. llpu npnurensHOM
XpaHEHHH aMIEPOMETPUYECKOr0 CeHcopa B Hepabouem cocrosiHuu (Oonee 6
MECSIIEB) HEOOXOAMMO CIHUTh PACTBOP DJJIEKTPOJUTA, MPOMBITH KOPIIYC CEHCOpa
JTUCTUITMPOBAHHOM BOJIOM M OJIETh €r0 HA aMIIEpOMETPUUYECKUil ceHcop (cM. 1. 3.7).
IIpy ycTaHOBKE aMIIEPOMETPUUYECKOIO CEHCOpa B H3MEPHUTEIBHYIO KaMepy
HEO0OXO0IMMO MPOBEPUTH HAIMYKE TEPMETUIUPYIOIIETO KOIbLA 4 U YINIOTHUTEIBHOIO
konnauka 11 (cm. puc. 4.2).
6.7. Ilpu pabore u wMexperiaMmeHTHOM oOciayxuBanuu AC He JomycKaercs
OpUKJIaabIBaTh MexaHnyeckue ycuwins K kademo AC. Ilpu pabore mian AIuTeIbHOM
xpanenun AC ¢ pacTtBopoMm »siekTposiuta (6osiee 1 roja) MOryT BO3HUKHYTh
TpyaHOCTH ¢ pa3zbopkoid AC wu3-3a BBICBIXaHHMS pacTBOpa JJEKTPOJIUTA H
Kpuctaiu3aiuu cojieid B kopnyce AC. B atom ciaydae oTkpyTuTe raiiky 1 (cm. puc.
4.2) 1 ¢ moMoOWIbIO MWNIpHIA 3ajieidTe | M IUCTHIUIMPOBAHHOM BOJbI B BEPXHIOKO
yacTh Kopiyca 2. Uepes 2 — 6 4acoB aMIEPOMETPUUECKUI CEHCOP MOYKHO TOCTaTh U3
KOpITyca, He IPUKIIAJbIBAst OCOOBIX YCHUIIHIA.
6.8. Bo wu30exaHue 3arps3HEHUs DSJEKTPOJAHOW CHCTEMbl HE JIOIyCKAaeTcs
IPHUKACAThCA PYKaMU K MOBEPXHOCTH JIEKTPOIOB.

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



31
TPEBOBAHUSA BE3OITACHOCTH
6.9. AHanmu3aTopel  COOTBETCTBYIOT OOmUM  TpeOoBaHUSIM  0€30MacCHOCTH
['OCT 12.2.007.0-75, TOCT 30852.0-2002 (M3K 60079-0-98).
6.10. Crernenp 3aIUTHI OT MPUKOCHOBEHUS K TOKOBEIYIINM YacTsIM 000J0YKH OJIOKa
MUTaHMS aHAJIU3aTOPOB cooTBeTCTBYET IP 66, ceHcopoB ananmzatopoB — [P 68 1o
['OCT 14254-96.
6.11. AHanmu3aTopsl COOTBETCTBYIOT Kiaccy | mo cmocoOy 3amuThl OT MOpPaKEHUs
anektpuyeckum Tokom o I'OCT 12.2.007.0-75.
6.12. brnox mnuTaHWS aHAIU3aTOPOB OOOPYIOBaH pEe3bOOBBHIMU  DJIEMEHTAMU
3a3eMJICHHS AUaMETPOM 6 MM. DJIEMEHT 3a3€MJICHUS BBITIOJIHEH U3 METAIa CTOMKOTO
K KOPpO3MHM MO OTHOUIEHUIO K OKpYXKAloLIeld cpelie U HE MMEET MOBEPXHOCTHOM
okpacku. He poryckaercs UCmoab30BaHue ISl 3a3€MIJICHUS 00JITOB, BUHTOB, IITHIIEK,
SBJISIFOLMECS KPEMEKHBIMU JIETAISIMU W3JENHS WM €ro COCTaBHbIX 4acTeil. Bokpyr
3a3eMJISIONIETO DJEMEHTAa WMEETCS KOHTAKTHAs IUJIomaaka 0e3 TOBEPXHOCTHOM
OKpacKH AaMeTpoM He MeHee 12 mm.
6.13. Bozie Mecta NpUCOEAMHEHHUs 3a3€MIISIIOIIETO MPOBOJAHUKA HMMEETCS HE
CTUpaeMblii MpPH SKCIUTyaTallMy 3HAK 3a3emiieHHs. Pa3Mepbl 3HaKa COOTBETCTBYIOT
I'OCT 21230-75.
6.14. 3HayeHuEe CONPOTUBICHHUS MEXAY 3a3€MIISIIOIIAM 3JIEMEHTOM (MECTOM
3a3eMJICHHMSI) W KaXJ0M  JOCTYHNHOM  NMPUKOCHOBEHUIO  METAUIMYECKOMU
HETOKOBEAYIIEH YacCThIO M3/EIUs, KOTOpask MOKET OKa3aThCs MOJ HANPSIKEHUEM, HE
npesbimaet 0,1 Om.
6.15. VYcrpolicTBO W 3KCIUTyaTalys aHajlu3aTOPOB COOTBETCTBYIOT «lIpaBuiiam
YCTPOMCTBA  DJIEKTPOYCTAaHOBOK»,  «lIpaBuimam  TEXHMYECKOM  JKCIUTyaTaluH
JIEKTPOYCTAHOBOK moTpeburenein», «llpaBumam TexHUKH O€30MACHOCTH TIPH
DKCIUTyaTallu  DJIEKTPOYCTAaHOBOK».  AHAIM3aTopbl  NpeAHa3HAYeHbl  JUIS
OKCIUTyaTallii BO B3PBHIBOOMACHBIX 30HAX, B KOTOPBIX MOTYT 0Opa30BHIBATHCS
B3PBIBOOIIACHBIE CMECH T'a30B U NapoB ¢ Bo3ayxoMm (kateropuu IIA, IIB, IIC rpynimbl
T1...T6) nmo 'OCT 30852.11-2002.

OBECIHHEYEHHME B3PbIBO3AHIUIIIEHHOCTH ITPU MOHTAXE

6.16. MoHTaxx aHaJIM3aTOPOB JOJDKEH MPOU3BOJUTHCS C COOJIOJICHHEM TPEeOOBaHUM
nerctBytonux «IIpaBun ycrtpoiicta snekrpoycranoBok» (ITYD ri. 7.3), «IIpaBun
TEXHUYECKOM  JKCIUTyaTalluh  DJIEKTPOYCTaHOBOK  moTpedutenem»  (IITO3II),
I['OCT 30852.13-2002 «21€KTpOYyCTaHOBKH BO B3PHIBOOMACHBIX 30HAX)», HACTOSIIETO
PYKOBOJICTBA 10 KCILTyaTal|H.

6.17. Ilepeq MOHTaKOM aHAIM3ATOP JOJIKEH OBITh OCMOTpEH. [Ipu 3TOM HE0OX0AUMO
00paTuTh BHUMaHUE Ha:

- MApKUPOBKY B3PHIBO3AIINUTHI U MTPEAyIPEIUTEbHbIC HAITUCH;

- OTCYTCTBUE MOBPEXKICHUHN 000JI0UKH OJIOKA MTUTAHUS U CEHCOPa,;

- HAJIMYKE BCEX KPEMEKHBIX JIEMEHTOB (00ITOB, raek, Mad u 1.1.);

- HaJu4Me U COCTOSHHME CPEACTB YIUIOTHEHMs ([uisi Kabeis M 00O0JI0UKH OJioKa
MUTaHUSA);

- HaJIM4YMe 3a3eMJISIOIINUX YCTPOICTB.
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6.18. Ilpm MOHTaxe aHaIM3aTopa HEOOXOJAMMO  TIPOBEPUTH  COCTOSIHUE
B3PBIBO3AIUTHBIX TOBEPXHOCTEH JeTajeH, MoABEPraeMbiX pa30opke (MexaHUYeCKue
MOBPEXKJACHUS HE JIONMYCKAIOTCA), MNPH HEOOXOJUMOCTH BO30OHOBHTH Ha HHUX
AHTUKOPPO3UOHHYIO CMa3Ky.

6.19. Bce kpernexHble 3JIEMEHTBI I0JKHBI OBITh 3aTSIHYThI, ChEMHBIC ICTAIH JTOKHBI
npuwieratb K KOPMYyCy OOOJIOYKM TUIOTHO, HACKOJIBKO TIO3BOJIIET KOHCTPYKIIHS
aHaju3aTopa.

6.20. Jleranu ¢ pe3b0OBBIM KPEIUICHUEM JIOJKHBI ObITh 3aBUHYEHBI HAa BCIO JIMHY
pe3bOBl M 3acTOMOpPeHbl. MOHTaX aHaIM3aTopa JOJDKEH OCYIIECTBISTHCA Kabeaem
Kpyriiod ¢GOopMBI ¢ 3alojHeHHEM Mexay skwiamu. [IpumeHenue kabened c
MOJIMATHJICHOBOM M30JISIIMEH U B TIOJMATUIIEHOBOW 000JIOUKE HE JIOMYCKAETCS.
Juamerp kabenst JOJKEH COOTBETCTBOBATH MAPKHUPOBKE YIJIOTHUTEIBHOTO KOJbIIA.
YrnoTHeHue kabens JOJDKHO OBITh BBIMOJHEHO CaMbIM TIATENIBHBIM 00pa3oM, Tak
KaK OT 3TOr'0 3aBUCHUT B3PHIBOHETIPOHUIIAEMOCTh KaOEJIbHOTO BBO/IA.

6.21. CHumarommuecss MpU MOHTAXE KPBIIIKK U JAPYTUe JeTalu JOKHBI OBITh
YCTAHOBJIEHBI Ha CBOMX MecTaX. [Ipu 3ToM oOpaTUTh BHHUMAaHHE Ha 3aTSKKY
AJIEMEHTOB KpEIUJICHUsI KPBIIIKK O00O0JIOYKH OJIOKa THUTAaHUS ¢ PETHCTpaIuu
aHajgu3aTopa U KaOeIbHOTO BBOJIA, a TAKXKE COSAMHUTEIBLHOTO Kabess 0JI0Ka MTUTaHUsI
U CeHcopa.

6.22. brnok nurtanus ananuzatopoB ABII-11 momkeH ObITh 3a3eMJIEH C MOMOIIBIO
Hapy>XHOTO 3a3eMJISIONICTO 3a)KMMa, KOTOPBIM JOJKEH OBITh BBINOJHEH B
cootrBercTBuM ¢ ['OCT 21130. Ilpu sTomM HeoOxoaumo pykoBoACTBOBaThCs [IYD u
uHcrpykuuedt BCH  332-74/MMCC. Mecto NPUCOSTUHEHHS — 3a3eMIISIONIETO
MIPOBOJHUKA JIOJDKHO OBITh TIIATEIBHO 3aYHUIIEHO M MPEJIOXPAHEHO OT KOPPO3HUH
MyTEM HAaHECEHUS! KOHCUCTEHTHON CMa3KH.

6.23. Ilo oOKOHYaHMM MOHTa)Xa JOJDKHO OBITh TPOBEPEHO COIMPOTHUBIICHHUE
3a3eMJISIOIIETO YCTPOMCTBA, KOTOPOE OHKHO ObITh He 6osiee 0,1 Om.

6.24. CHuMarommecss MpU MOHTA)Xe KPBIIMIKK U JAPYTUe JeTalud JOKHBI OBITh
YCTAHOBJIEHBI Ha CBOMX MecTaxX. [Ipu 3ToM o0OpaTUTh BHUMAaHHE Ha 3aTSKKY
AJIEMEHTOB KPEIUICHHS KPBIMIKA O000J0YKH OJIoKa TMHWTaHUS aHajau3aTopa U
Ka0eJIbHOTO BBOJIA, @ TAK)KE COSMHUTEIILHOTO Kabess 0JI0Ka MUTaHUs U CEHCOopa.

OBECIIEYEHHME B3PbHIBO3AHIUIINEHHOCTMU ITPU DKCIIVIYATALLUHN
6.25. [Ipuemka aHaIM3aTOPOB B SKCILTyaTallMIO MOCIE UX MOHTaXa, OpraHu3aius ux
AKCIUTyaTall, BBITIOJIHEHHE MEPONPUATHIA 10 TEXHUKE OE30MacHOCTH OJDKHBI
npoBoauThcss B monHoM cootBercTBUU ¢ ['OCT 30852.16-2002  «IIpoBepka u
TEXHUYECKOE OOCIYKUBAHUE AJIEKTPOYCTAHOBOK BO B3PBIBOOIMACHBIX 30HAX (Kpome
MOJI3EMHBIX BBIPA00TOK)», r1.3.4 TITODII. Dkcruyatanusi aHaIU3aTOPOB JIOJDKHA
OCYIIECTBIISITECA TakKuM o0pa3oM, dYTOOBI COOMIOJAIMCH BCe TpeOOBaHUSI U
nmapaMmeTphl, ykasaHHbIe B Tojpasnenax «OobecrneueHre B3phIBO3ANTUIIICHHOCTU» H
«ObecrnieueHre B3phIBO3AMTUIIICHHOCTH TP MOHTAXKE».

6.26. Ilpu »sKcrmulyaTanuu aHaIM3aTOPOB HEOOXOIUMO TIATEIBHO CIEIUTH 32
COCTOSIHUEM CpPEJICTB, OOECMEYMBAIONIMX B3PHIBO3AIUIIEHHOCTh; IOABEPTaTh
aHaJIM3aTOPhI €XKEMECAYHOMY U IEPUOINUYECKOMY OCMOTPAM.
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6.27. [Ipu exxeMecIYHOM OCMOTpE aHATU3aTOPOB MTPOBEPUTD:
- LIEJIOCTHOCTb 000JI0ueK OJI0OKa MUTAaHUS U CeHCOopa (OTCYTCTBME HA HUX BMSATHH,
TPEIIMH U JPYTUX MOBPEKIACHUN);
- HaJTMYMe MapKUPOBKHU B3PHIBO3ALIUTHI U MIPEAYIIPEAUTEIbHBIX HAIIUCEH;
- HaJM4Me KPEIEKHbIX JeTalleld U CTOMOPHBIX YCTPOUCTB (KpPEMEek HbIE U CTOIMOPHbBIC
JIETaJIA TOJKHBI ObITh 3aTSAHYTHI);
- COCTOSTHUE 3a3eMJISIOIIUX YCTPOUCTB (OOITHI 3a3€MJISIOIIETO YCTPOMCTBA JOKHBI
OBITh 3aTSHYThI, U HA HUX HE JIOJDKHO OBITh PIKABUMHBI).
6.28. Bo BpeMs NpopUIaKTUYECKUX OCMOTPOB aHAIM3ATOPOB JOKHBI BBIMOJIHATHCS
Bce pabOThI B 00BbEME €KEMECSIYHOTO OCMOTPA U, KPOME TOTO, IPOBEPSIOTCS:
- HaJIeKHOCTh ~ YIUIOTHEHUs KaOenpHOTO BBOJA. I[IpoBepky mpou3BOIAT MpuU
OTKJIIOYEHHOM 3JieKTponuTanuu. [Ipu npoBepke kabesb He JOJKEH BbIACPTrUBATHCS U
IPOBOPAYMBATLCS B y3JI€ YINIOTHEHUS;
- KQUeCTBO B3PBIBO3AIIMIIIEHHBIX MOBEPXHOCTEH aeTaneit 000710Yku OJI0Ka MUTAHUS,
nojBepraeMbix  pa3zbopke. MexaHWYeCKHEe TOBPEXKIEHUS  B3PHIBO3AIIUTHBIX
MOBEPXHOCTEHN HE JI0MYCKAIOTCS;
- MapaMeTpbl  B3PBIBO3AIIUTHl B COOTBETCTBHU C UEPTEKOM  B3PBIBO3AIIUTHI
ananuzatopoB. C nomortisto Habopa mrynoB ['OCT 882-75 mpousBoauTcs: nmpoBepka
IIMPUHBI 1ENeH TIOCKUX B3PBIBOHEIPOHUIIAEMBIX COCAMHEHHN 000704k OJI0Ka
NUTAHUs aHaJIu3aTopa 1no Bcemy nepumerpy. Llluprna meneit He 10KHA MPEBBIIATD
3HAUYEHUM, YKa3aHHBIX Ha 4YEPTEeKE CPEACTB B3PHIBO3AIIUTHI aHAIU3ATOPOB.
OTtcTymiieHus He Oy CKatoTCS.
DKCIuTyaTalys aHajlu3aTOpPOB C TMOBPEXKACHHBIMU JIETAISIMHU, OOECIEeYMBAIOIIUMU
B3pPbIBO3AIIUTY, KATETOPUUECKH 3aIPEIaeTCs.
6.29. PeMOHT aHanM3aTOpPOB JIOJDKEH TPOU3BOJIUTHCS B  COOTBETCTBUU C
I'OCT 30852.18-2002 «PeMOHT 1 mIpoBepKa 3JIEKTPOOOOPYAOBAHUS, UCIIOIB3YEMOTO
BO B3pBIBOOIIACHBIX Ia30BbIX cpenax» u 11.3.4 [TTIIII.

7. HOATOTOBKA K PABOTE

BHUMAHMUME! Ilocne TpaHCIIOPTUPOBAHUS B YCJIOBMSX OTPHULATEIBHBIX TEMIIEPATYD
aHAJIN3aTOPbl B TPAHCIOPTHOM Tape MOJKHBI OBITH BbIACpMaHbl IPU HOPMAJIBHBIX YCIOBHUSX HE
meHee 4 yacoB. IIpy TpaHCIOPTHPOBKE B  YCJIOBUSAX OTPULATENIBHBIX  TEMIIEPATyp
aMIIEPOMETPUYECKHAE CEHCOPbl HE 3alOJHAIOTCA PAacTBOPOM JJIEKTPOJITA, O 4YEM JEJaeTcCs
COOTBETCTBYIOIIAs 3aIMCh HA CTP. 2 HACTOAILIETO PyKoBOjACTBA. B aToM ciyyae Bam HeoOxomumo
BBITIOJIHUTD OTieparuu 1. 3.3.

7.1. O0mue Tpe0OBaHNS K YCTAHOBKE AHAJIM3aTOPOB BOJIOPOAA.

Anammzatopel  ABII-11  mMoryT ycraHaBiauBaThCs B JAOOPAaTOPHBIX — WJIU
INPOMBIIICHHBIX YCIOBUSAX ‘“TI0 MeCTy WM Ha mure. B 3aBucumoctu oOT
UCIIOJIHEHUSI aMIIEPOMETPUUYECKOr0 CEHCOpa OHU MOTYT YCTaHABIUBATHCA B
U3MEpPUTEIbHYI0 KaMmepy, cocyl paloTarouui 1oja JaBlieHueM, OHOpeakTop,
METAaHTEHK WJIM HEMOCPEJICTBEHHO B aHaJIM3UpyeMylo cpeay. B ucnonHeHusx
ananmuzatopoB ABII-11, npemycmaTpuBaronux MOCTaBKY H3MEPUTEIbHOW KaMephl,
paccTostHuE Ha KOTOPOE OHA MOXET ObITh yAalieHa OT aHalu3aTopa ONpeessieTcs
mHou  kabenst AC. WM3meputenbHas kamepa JIOJDKHAa OBITh 3akpervieHa B
KPOHIITEWHE, BXOSIIEM B KOMIUIEKT MOCTABKH, B BEPTHUKAJIHLHOM IOJIOKEHUH.
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[Ipn mnpoBeneHHH HENPEPHIBHBIX HM3MEPEHUN KOHLEHTpAIMu BOJOpOAa B
MOTOKE >KUJKOCTEH WM Tra30oB, PEeKOMEHAYEeTCs Ha JIMHUM BXOJa aHaJIU3UPyeMOi
npoObl YCTAaHOBUTH PETYJISTOpP HaBJEHUs (ApOcCCesb) U XOJIOAWIbHHK. Perymstop
JaBJICHUSl JTOJDKEH OoOecreurBaTh PEryJIMpPOBAHUE PACcXo0/ia AHAIM3UPYEMOUM MPOOHI
yepe3 u3Mepurenbayo kamepy AC B auanaszone ot 0.1 go 50 n/gac. X0JI0IUIBHHUK
JOJKEH 00ecreurBaTh OXJaXKJICHUE aHAIM3UpyeMoil mpoObl A0 Temmeparypbl 0 —
50°C. C uenpi0 yMEHBIIEHHS BPEMEHH TPAHCIIOPTHOTO 3amasibiBaHus ¥ 3()(HEKTOB
“nojacoca BO3AyXa” PEKOMEHIYETCs aHaJIn3aTop yCTaHABJIMBATh B
HEMOCPEJCTBEHHON  Oim3ocT  OT  mpoOooTrOopHOM  Touku. [l  moaBona
aHanu3upyeMmon mpoObl K u3MeputesbHol kamepe AC J0IMyCKaeTcs UCIOIb30BaHNE
TpyOKM u3 HepxkaBewlue cramu. [ns ynobctBa coeauHeHuss TPyOKH U3
HEP)KaBEIOIIeH CTaldi C U3MEPUTENIbHOM KaMepol JOIyCKaeTcs MCIOIb30BaTh
KOpoTKuii oTpe3ok ( He 6osee 0.5 M) TpyOku u3 [IBX ¢ BHyTpeHHUM AMAMETPOM HE
MeHee 4 MM U TOJIIMHOW CTeHKH He MeHee 1 MM. [Ipu mpoBeaeHUM HENmpepbIBHBIX
U3MEpPEHUN BOJOpOJa B MUKPO IPAMMOBOM 00JIACTH KOHIIEHTPALUKA MCIIOJIb30BaHUE
TpyOOK W3 CHJIMKOHOBOM pe3uHbl HE nomyckaercsi. CiIuB aHAIM3UPYEeMOW MPOOHI
JOJIKEH ObITh CBOOOAHBIM. [[7151 3TOTO TOmycKkaeTcst ucnojb3oBanue Tpyoku u3 [1BX
C BHYTPEHHUM JTMaMETPOM HE MeHee 4 MM.
7.2. YcranoBka anaausaropa ABII-11 (cm. puc. 7.1.).
BHemHu#i BU aHAJIHU3ATOPA.
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CeHcopHast KJIaBHaTypa.

I'epmoBBOz 11 Kabenst ceHcopa.

I'epmoBBoj 1t kabeist cetu 220 / 36 B.

I'epMoBBO/I /15 Kabesiei TOKOBOT'O BHIXO/a, KOHTAKTOB pelie U uaTepdeiicoB RS232/
RS485.

BonT [uis TOAKIFOUSHHUST 3a3EMIICHUSL.

8. CTOmNOpHBI BUHT.

9. MoHTaxHbI€ NETIIH.
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Puc.7.1. BrermaW BUT aHATM3ATONDA.

Anamuzatop ABII-11 (cM. puc.7.1.) BbINOJHEH B TEPMETUYHOM OOKCE CO CTEMEHbIO
neuieBnaro3amuTel [P-66. Ha nuiieBoil MOBEpXHOCTH PACHOJIOKEH TpaduyecKuit
JIMCIUIEN 2 U CEHCOpHAs KJlaBuarypa 3.

YcTaHoBKA U3MEPUTEJIbHOI0 YCTpoiicTBa ananu3zartopa ABII-11.

Ha 3anneit crenke ananuzaropa (Puc.7.1.) pacnonoxeHsl ABe MOHTaXHbIE METIU 9 ¢
orBepctusiMu auametpom 10 mm. Kpersienue 60kca mpou3BOIsAT Yepe3 OTBEPCTHUS B
MOHT@)XHBIX TETJIAX C TIOMOIIBI0O BUHTOB WJIH JIOOCTBHBIX COCJIMHECHHI.
3a3eMJISIONMN MPOBOA TOJKIIOYAIOT K O00ATY 7. YCTaHOBOYHBIC pa3Mephbl IS
KpEIUICHHS aHAIU3aTopa IIPUBEICHbI Ha puc.7.2.
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Puc.7.2. YcranoBka aHanu3aTopa.

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

s noctyna B otcek (Puc.7.1.) He0OXOAMMO OTKPYTUTH CTOMOPHBIN BUHT §,
BBIKPYTUTh KpBIIIKY Kopryca 1. Jlanee cormacHo Puc.7.3. OTKpyTUTh BUHTHI 2
KpEIUICHHUsI TIepeAHEN MaHeld W CHATh MNEPEeAHIO NaHenb 1. B HMmXKHEM oTceke
(puc.7.3.2.) pacnonoxxeHbl pazbeMm i noakiaoueHus AC, kiemMMHUkH 2, 3, 4,
NpeIoOXpaHuTenb 5 W oTcek s Oartapeiiku. Ecnm nuranme anammzatopa Oyaer
OCyHIECTBIATHCS OT ceTu 36B 50 I';, HEOOXOAMMO TIPEAOXPAHUTENH S5 YCTAHOBUTH B
COOTBETCTBHM C MapkupoBKoul. [Ipu BbIycke C NPOU3BOACTBA IMPEIOXPAHUTEIND
YCTaHABIIMBAETCSA B IMOJIOKEHHUE, COOTBETCTBYIONIEE MUTAHUIO aHAIU3aToOpa OT CETU
220B 50T'n. Ins BBoma kabOens murtaromieid cetu 220/36 B (Puc.7.1) ucmons3zyercs
repmMoBBOJI 5. /{1151 BBOIa Kabesst TOKOBOTO BeIX0ja, kabens narepdeiica RS-232/ RS-
485 ucnonb3yercs repmoBBos 6. IIponyiieHHble yepe3 OTBEPCTHUSI B T€PMOBBOJIAX
Ka0ean TOJCOSANHSIIOT K COOTBETCTBYIONUM KiIeMMHuKam (puc.7.3.2.). s
oOecrieueHusi TEPMETUYHOCTH BBOJa KaOenu MOJDKHBI UMETh KPYIJIOE€ CEUeHHEe C
Hapy>XHbIM AUAMETPOM H30JSIuu OT 2.5 a0 8 mM. JIns cTaHIapTHBIX TOKOBBIX
BbIx0s10B 0/4 - 20 MA wmm 0 - 5 MA cymMMa CONPOTHBIICHUN PETHCTPUPYIOMIETO
npubopa U OMUYECKOTO COMPOTUBIICHUS Ka0ems He MoJpKHA npeBbimath 700 OM wim
2,5 kKOM COOTBETCTBEHHO.
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CucremHas ara.

KneMMHUK KOHTaKTOB pere.

Knemmuuk unrepgeiica RS-232 / RS-485.

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

W N =

9]

Puc.7.3.2. PactionoxeHue 31eMEHTOB B OTCEKE.

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

Jliis perieHust psiia KOHKPETHBIX 3a/lay aHATMTHYECKOr0 KOHTPOJISI BOJOPO/IA,
bupmoiri  «Anbdpa BACCEHC)»  BbImyckaroTcsi  HECKOJIBKO  MOAU(DUKAIIUAMA
U3MEpUTEIbHBIX KaMmep. KOHCTpYKTHMBHBIE OCOOCHHOCTH HW3MEPUTEIBHBIX Kamep
npuBefeHsl B 1. 4.3. M3mepurenpHas Kamepa YCTaHABIMBAETCS B KpPOHIITEIHE,
nocrasisiemom BMecte ¢ UK. Kpernenue kpoHmTeitHa ocymecTBIsSeTCsl ¢ TOMOIIBIO
OJIHOTO BUHTA. J1Ji 3TOr0 B MeCTe KPEIUIeHUsI KPOHIITeHHAa HEOOXOIMMO BBITIOJIHUTD
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OJHO oTBepcTHe M4 M n1Ba OTBEpPCTUSI AUAMETPOM 2 MM corjiacHo puc.7.5. Ilpu
CBEpJICHUH OTBEPCTHM quamerpom 2 MM (ol mtudTel) Bel MoXkeTe mpenycMOTpeTh
BO3MOKHOCTh ycTaHOBKH MK B BEpTHKaIbHOM ITOJOKEHUH WM MO OCTPBIM YIJIOM K
ropu3oHTy. PaccrosiHue ot Mecra ycranoBku MK no ananuzaropa ompenensercs
mHou kabenst AC, BXOIsmIero B KOMIUIEKT BbIOpaHHOTO Bamu ucnonHeHwus
aHamm3aropa ABII-11. 3akpenurte KpOHIUTEHH C TIOMOIIBIO BUHTa M4,
IpelIBapUTEILHO COBMECTUB INTHUQPTHI B KPOHIITEHHE C OTBepcTUsMU d=2 MM.
VYceranosute AC B UK 1 3akpyTuTe HakuAHYIO Taiiky a0 ynopa. [Ipu 3akpyunBanum
railku pe3uHOBOE KOJIbLIO HA MEMOPaHHOM KOJINMAYKe JI0OJKHO MEPEKPHITh IPEHANKHOE
otBepcte 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 coemunenus). Ilpu nmpoBeneHHM HEMPEPHIBHBIX
U3MEpPEHUN BOJOPOJAa B MUKPOIPAMMOBON 00JIACTH KOHIEHTpPAIM HMCIOJIb30BaHUE
TpyOOK W3 CHJIMKOHOBOM pe3uHbl HE nomyckaercs. CiIuB aHAIM3UPYEeMOW MPOOHI
JOJIKEH OBITh CBOOOJHBIM. J1Jis 3TOro AOIyCcKaeTcs ucnoiib3oBaTh TpyOku u3 [1BX c
BHYTPEHHUM JIMAMETPOM HE MEHEE 4 MM.

- —_
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Jpenasoe oTeepcive.
PEIMHOBDE 0 b0
KpoHLWma iH ARA KPEMASHUA.
Biwr ki

CTEHEE

O3 L s L b =

- OTEEQCTHA AR
YCTEHODEMA KPOHLT2AHA

Fuc (4, YCTaHOBHE MAMEPHTENEHOH KaMERbI

7.4. Bkiaoyenne anaauszaropa. Jljisi BKIIOUEHUSI aHAJIW3aTOPA HYKHO MOAKIIOUYUTD
ero k cetu nepemenHoro HanpspkeHuss 200B uwnm 36B. Yepes 15 munyT ananuzarop
TOTOB K pabore.

Ilpumeuanue. /(11 monmspuzanuu usmeputenbHoro siektpoga ACpH, oH momkeH OBITH
MOAKJIIOYEH K U3MEPUTENILHOMY YCTPOMCTBY aHanu3aTtopa He MeHee 9-12 vacos. [Ipu BhIKIIIOUEHUN
aHajM3aTopa W3MepUTeNbHbIN 3nekTpon AC mossipusyeTrcss OT OaTrapelku, yCTaHOBJICHHOW B
HIDKHEM OTCEKe aHanmu3aropa. batapeiiky HeoOxoaumo 3ameHsITh | pa3 B 2 rona.
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8. HACTPOUMKA ¥ YIIPABJIEHUE PEXKUMAMM PABOThHI
AHAJIM3ATOPA.

8.1. BkioueHune aHaanu3aTopa u uHTepdeiic nporpaMmel.

[Tocne Brumrouenusi ananusaropa ABII-11 Ha rpadudeckom mucriee oToOpaskaeTcs
gorotunn  pupmer  «Anspa BACCEHC». 3arem  HaumHaetrcs  mpoiiecc
CaMOJMAarHOCTUKM U aBTOMATHUYECKOM HACTPOWKHM aHAIM3AaTOpa, KOTOPHIA 3aHMMAET
3-5 munyT. Bo BpeMs TuarHoCTHKHU Ha AUCIIIEe OTOOPa)KaeTcsl MPOIECC BHIMOIHEHUS
Pa3JINYHBIX JMATHOCTHYECKUX TECTOB M YKa3bIBACTCA MPOLEHT 3aBEPIICHUS
camoguarHoctuku. [locime ycnemHoro 3aBepUIEHUS AMArHOCTHYECKHX TECTOB M
HAaCTPOMKH aHAIM3ATOP MEPEXOAUT B PEKUM M3MEPEHHS M Ha AUCIUIEE aHAIU3aTopa
0TOOpakaroTcsi pe3yJbTaThl M3MEPEHUs KOHLIEHTPAlMd BOJAOPOAa B BbIOpaHHOMU
eMHMIIE U3MEPEHUS, TEMIIEPATYpPbl, BpeMs U 1arta (cM. puc. 8.1).

—— HMuaukaTtop npeBblIeHns Irana3oHa MIKajlbl CaMONUCHa
— WHpukatop BKIItOUEHHU (BBIKJIFOUEHNS) 3BYKOBOM CUTHAIU3alUN
WNHaukaTop 3anrcy TaHHBIX B SHEPIrOHE3aBUCUMYIO ITaMSTh
WHaukatop NOpeBBILIEHUS BEPXHEro (HUXKHETO0) YpOBHS
CUTHAIU3ALUU
l— NHauKaTop BKIIOYEHUS AIEKTPOHHOIO OJIOKHOTA

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

TEeMIIepaTypbl
[loka3aHnuss BomoOpola B BBIOpPAHHOMU
€AMHUILIE U3MEPEHUS

. 067

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

I — u3mepeHnus B razoBoi ¢ase;

K — u3MepeHus B KUAKOCTIX;

C — u3mepeHus B COJIEHBIX BOJAX.

Puc. 8-1. OxHO pe3ynbTaTOB U3MEPEHUS.

- CBepxy u cHM3y oT jauciiies (cMm. puc. 4.1) pacnosioxeHa
CEHCOpHAasg MAarHMTHas KJIaBHATypa, COCTOSALIas W3 ULIECTH KJIABHILL.
VYrpaBieHue KHONKAMHM KJIABUATypbl OCYILECTBISETCA IPU MOMOILU
MarHuTHOro ycrpoictea «Ctuiyc». C MOMOIIBIO 3TUX KIaBUll Bbl
ynpasisgere paboToil aHanuzaropa. Jlucrieil u kiaBUaTtypa HMEIOT
MOJCBETKY, 4YTO co3MaeT KoMdopTHeie ymobctBa B pabore ¢
aHaJIM3aTOpOM B 3aTEMHEHHBIX noMmenieHusx. KiaBuim kinaBuUaTypsl
BBITIOJTHSIOT CIICAYIOIINE (PYHKITUU:

< nasuma «BBO/l» Bemonnser ¢pynkuun Bxoga B ['JTABHOE MEHIO,
BBO/Ia JAHHBIX, BEIOOpA OMUMK MEHIO U YTBEPAUTEIbHBIX OTBETOB «J[A» Ha BOIPOCHI,
BBICBEUHBaEMble Ha Ipa)uIeCcKOM JHUCTLICE;
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C - xmaBuma «CBPOC» BbImoNHSET (YHKIHMIO OTKa3a OT BBIIOJHEHHS
npejIaraéMblX Ha JHUCIUIEE JEUCTBUM M BO3BpATa K MPEABIAYIIUM ONUUsM MeHo. C
IIOMOIIIBI0 3TOM KIABUINM TaKXe MJArTCs orpuuareiabHbie oTBeThl «HET» Ha
BOIIPOCHI, BEICBEUMBaeMbIe Ha rpaduueckom nuciuiee. [Ipu cpabatbiBaHUU 3BYKOBOI
CUTHAJIM3alUU yAEPKAHUE ATOW KIABUIIMA B HAXATOM COCTOSHUU B TEYEHHUE S5 CEK.
OTKJIFOYAET 3BYKOBOM cHUrHaji. IIOBTOpHOE ylep:KaHWE 3TOW KIIABUIIHA BKJIIOYAET
3BYKOBOM CHUTHAN

YeTsIpe KJIABUIIN A, 4 ,v, >
o oc BBIMIOJHSIOT (DYHKIIMK TIEpeMEeIeHUs] Kypcopa

OTMEHA BBOJI B HAIIPABJICHUAX YKA3aHHBIX CTPCIIKAMM.

[HE=EEE 22.0T Korza anamusarop TpeOyeT BBECTH YHCIOBBIC

nin CHUMBOJBHBIC 3HAUYCHHA, KIIaBUIIIaMHU CO

0 0 0 CTpeJKamu «BITPABO», «BJIEBO»
L 1)
. 06% BHIOMpAETCd ~ 3HAKOMECTO A8 BBOJAA
10:07 30.10.0Zz. KOHKpeTHOM 1udpel win cumBona. C
[IOMOILIIO ITUX KJIQBUIII TaKXKe
AHAJIU3ATOP BOAOPOIA
OCYIIECTBIISACTCS (PYHKIUS TPOTUCTHIBAHUS
ooo JAHHBIX, 3alTMCAHHBIX B JHEPTrOHE3aBHUCUMYIO

NaMsTh U AJIEKTPOHHBII OJOKHOT.

Korpma ananuzaTtop TpeOyer BBecTH
YHCJIOBBIE WJIM CUMBOJIBHBIEC 3HAUYECHUS, KJIaBuIlU co crpesikaMu «BBEPX», « BHI3»
BBINIOJIHSAIOT (DYHKIUIO «IPOJMCTHIBAHUSY («OOJbIIE» M «MEHBIIE») M BBIOOpA
KOHKPETHBIX LHU(]p MU CUMBOJIOB.

B pexume «M3mepenue» npu Haxatun knaBumum «BHU3» ocymectsisercs
3aMKCh IaHHBIX B 3JIEKTPOHHBIN OJOKHOT.

OpnnoBpemenHoe Haxatue knasuml «BHU3» wun  «BBO» B okHe
«KAJIMBPOBKA)» no3Bosisier BoTH B City»)e0Hoe MeHt0. ONIuu Ci1y>Ke0HOro MEHIO
MO3BOJISIIOT MPOBECTU KAIMOPOBKY JaTYMKA TEMIIEPATyphl, SJIEKTPOHUKH U BBECTH
3HaueHue Koddunuenta « Kuakoctb-ra3y.

OnnoBpemenHoe Haxartue kinasuil «BHU3» u «BBOl» B oxkHE HAacTpoOulku
TOKOBOT'O BbIXOJ]a MO3BOJIUT Bam M3MeHUTh MaciuTad 1IKajlbl CAMOIHUCILIA.

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

Bo Bpems paboThl aHanM3aTopa Ha IUCIJIEE MOTYT MOSBIIATHCS COOOIIEHHUS:

Hoocanyiicma nodoxcoume - 310 cooOIICHHUE TIOSBISETCS IPU OYEHB OBICTPOM
W3MCHCHUHW CHWTHAjJa JaTdyuka W aHAIW3aToOpy IS TPOBEICHHs] 00Jiee TOYHBIX
U3MEpeHHd  TpeOyeTcs  HECKOJNbKO CeKYHJ IS  BBIOOpa  ONTHUMAIBHOTO
K03 duUIuEHTa YCUIICHUSI.
HET CEHCOPA — D10 coo0lienne MosBisgeTcs, KOraa CEHCOP HE MOIKIIOYEH K
aHAIM3aTOPYy WM MOBPEXKJICH €0 KaOelb.

He cMoTps Ha JOBOJIBHO CJIOKHOE U Pa3BETBICHHOE MPOTPAMMHOE
oOecrieueHne, aHaIM3aTOp HMMeEeT TMpocTod u ynoOueii mns  Ilomb3oBaTens
nporpamMmHbIid uHTEpdeiic. bompioil rpaduyeckuii TUCIIIEH U KJIaBUaTypa U3 MIECTH
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KJIaBUII 1TO3BOJIAIOT [lomp30BaTestto YIIPaBJIATH pa6OTOI>'I aHaJIn3aTopa, OCYIICCTBIIATh
Pa3JINYHbIC BHUIbI HACTPOCK U KaJII/I6p0BOK, 3aIlIUCbIBATh U BBIBOJAUWTDH I/IH(l)OpMaHI/IIO
HAa JUCIUICH aHajau3aTopa, KOMIBIOTEp U Jp. UHTepdEHcHbIE yCTPONUCTRA.
[Tonw30BanUE AHAJIN3aTOpPOM IIPCACIbHO IIPOCTOC U CBOAUTCA K BbI60py HYXXHBIX
OHHI/Iﬁ B MCHIO MU OTBCTaM Ha BOIIPOCHI, BBICBCUMNBACMBIX Ha JUCILICC, C ITOMOIIBIO
nByx kiauil «Jla» (BBox) u «Her» (COpoc). AIropuT™bl yripaBieHUs] TOCTPOCHBI
TaKUM 06p330M, 4dTO aHAJIM3aTOop «BCACT» OIICpaTOopa, UCKIIKOYAA BO3MOKHBIC C6OH 51
omubku B ero pabore. [IpuBenennoe Hmke onucanue uHrepdeiica [lomp3oBaTens
noMokeT Bam OpIcTpo ocBOUTH padboTy ¢ aHaim3aTtopom. [Ipu onucanuu narepdeiica
[Tonwp30Barens Hall HHHIOCTpaHHGﬁ KaXXI0ro OKHa YKa3bIBACTCA LCIIOYKA OHHHﬁ, Inpu
BBI60pC KOTOPBIX 3351 BBIXOOAUTEC HA OTO OKHO.

8.2. I'1aBHOE MeHIO.

JAvcniied JaHHBIX o> TIJIABHOE MEHIO
Jlms BXOoma B TJIaBHOE MEHIO

**TITAERHOE MEHK* Haxmure kinasumy «BBOJ/I». Ha
. B oy JMCIIIEE aHAIN3aTopa MOSBUTCS OKHO,
BEammbpoEr **TJIABHOE MEHIO**, noxasannoe
SO HOERT Ha puc. 8.2-1.
JHarHOCTHES B »TOM OKHE ¢ HOMOIIBIO KJIABHIL
HIporoRoIHMpoEaHME nepeMelleHnss Kypcopa Bbl Moxere
EmnorHOT BBIOPATH OJHY W3 ISITH OIIIHA.

Puc. 8.2-1. OxHo «I'71aBHOE MEHIO»

KanuOpoBku - Bxon B menio «KanuOpoBku» 103BoauT Bam mposectu
KaJTMOPOBKY HYJIEBOM TOUYKHM aHAJIM3aTOPa, BHIMIOJHUTH aBTO KanmuOpoBky mo [II'C u
CHEeNUalIbHYI0 KaJuOpOBKY TMIpU TOMOIIM KaiauOparopa (moapoOHOE omucaHue
pexuma « KAJIMBPOBKA» npuseaeno B 1. 9.)

YcraHoBKH - Bxog B MeHo «YCTaHOBKM» IIO3BOJIMT Bam BBecTH
OapomeTpuueckoe aaBieHue, KodpduuueHt «KuakocTs-ras3y, COJeHOCTh, BbIOpATh
U3MEPSIEMYIO BEIMYMHY W E€IMHHILY W3MEPEHHUS BOJOPOJA, YCTAaHOBUTh 4Yachl M
HACTPOUTh MHTEpPQENCHbIE YCTPOWCTBA. DTO MEHIO HCIIOJB3YeTCs IJIsi HACTPOMKH
aHaJIM3aTopa Ha PEIIEHUE KOHKPETHBIX 3a7a4 AaHAIUTHYECKOTO KOHTPOJISL BOJOPO/Ia.
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Jduciieil JaHHBIX T—=> rJIaBHOE MEHI0 ™ yCTAaHOBKH

B riiaBHOM MEHIO BBIOEPHTE OIIUIO
FEVWCOTLHOBRELFF «YcranoBku» u Haxkmure «BBOJI». Ha
JUCIUICE aHajIu3aTopa IOSBUTCS OKHO,
**YVCTAHOBKA**, uzo0paxeHHoe Ha

TT
T

WOTIOEMIL MESM-BIIM .
EOMHEMI] HEMepeHHMA

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

BbIOpATh OJHY W3 YETHIPEX OILIMM.

Puc. 8.2-2. Oxno «YCTAHOBKA»

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

JlMciuiel JAaHHBIX T—> TJaBHOE MEHI0 ™ JHArHOCTHKA
B rmaBHOM MeHIO BBIOEpHUTE

FrIMATHOCTHER* ompo  «IUATHOCTUKA»  u

B 1',[1_‘.5 MWCIITE I naxxmure «BBOJ». Ha ngucmnee
CeHo |£| ra aHaJiu3aTopa IOSIBUTCA OKHO,
NiorImea **TMATHOCTUKA**, wu300pakeH-
IMarmars HOE Ha pHC. 8.2-3.

Puc. 8.2-3. Oxno «IMATHOCTHUKAY.

IIporokoaupoBanue. Bxong B ommuio «[TPOTOKOJIMPOBAHUE»
no3BOIUT BaMm 3aymaBath MHTEpBal BPEMEHU JIA JUCKPETHOM 3alluMCU Pe3yJIbTaTOB
U3MEpPEHU B DHEPrOHE3aBUCUMYIO TMaMAThb, OCYUIECTBIISTh BKJIIOYEHUE U
BoikitoueHue pexuma «I[IPOTOKOJIMPOBAHUWE», BbIBOAUTH  pe3yibTaThl
U3MEpPEHUN Ha TUCIUIEH aHaIu3aTopa U KOMIIBIOTED, a TaKKe MPOU3BOJIUTh YIAJICHHE
JAHHBIX U3 SHEPTOHE3aBUCUMON MaMSsITH.

Juciniieii JaHHBIX T—=> IJIaBHOE MEHI0 ™> MPOTOKOJMPOBAHHE

*IPOTOEQOIIMPOEAHME™ B rmaBHOM MeHIO BbIOEpHUTE
BRIE TS I{TE n Haxmute «BBO/». Ha npucnnee
ERECT TSN aHaIM3aTopa HOSIBUTCSI OKHO

**[TPOTOKOJINPOBAHUE**,

S MCOTHTE I&SMATE

M300pakeHHOe Ha puc. 8.2-3.

Puc. 8.2-4. Oxuo «IIPOTOKOJIMPOBAHUE)»
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DJIEKTPOHHBIN 0JOKHOT. Bxox B om0 «bJIOKHOT» mo3oaut Bam
OCYIICCTBJIATH BKIIIOUCHUE M BBIKJIIOYCHHC PCKHMA 3allMCU JJaHHBIX B BHeKTpOHHBIﬁ
OJIOKHOT, BBIBOAUTH PE3YJbTAThl M3MEPEHU HA JUCIUIEH aHauu3aTtopa, a TakKke
IMPpOU3BOAUTL YJAJICHUC JAaHHBIX M3 OJIOKHOTa. 3amuch JaHHBIX B BHGKTPOHHBIﬁ

omokHoT ocymiectBisiercss B pexume «MU3MEPEHUE» naxaTtuem Ha KiaBully
«BHU3».

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

jﬂg%;l_'l];:f{%gﬂli B rimaBHOM MEHIO BBIOCPUTE OIIIIMIO
mAeaRRA «BbJIOKHOT» u naxmute «BBO/I».
Ermmyriros Ha pucree anamusaropa mOsSBHTCS
O T HTR OKHO **3JIEKTPOHHBIU
1'_[1_‘-5.:1.:.:.-1-1;1 BJIOKHOT**, nzo0paxeHHOE Ha puC.

8.2-4.

Puc. 8.2-4. Oxno «JIEKTPOHHBIN BJIOKHOT

8.3. Menw «YCTAHOBKA»

Jucruieit JaHHBIX T—)> TJIABHOE MEHK0 I—> YCTAHOBKH
O10 MeH (cM. puc. 8.3-1) ucnonb3yercst Ajis HACTPOMKHM aHanIM3aTopa Ha

pelieHue KOHKPETHBIX 3a/1a4y
FEVCTAHOBE L+ AHAJIUTUYECKOTO KOHTPOJIS BOAOPOJA.

W TTOETIITL TS —EITITLL Bxox B MeHI0O «YCTaHOBKa» IIO3BOJIUT
EXMHMI] HIMepeHHA Bam BBecTM JaHHBIE [0 yclOBAAM
Hurep x;c:ef-'i:: aE: OPOBEIECHUS] ~ U3MEpPEHUH,  BbIOPATH
e U3MEPAEMYI0 BEIIMYMHY W  EIUHUILY
U3MEpPEHHS BOJOPOAA, YCTAHOBUTH YaChl

Y HACTPOUTh UHTEP(PENCHBIE YCTPOUCTBA.

Puc. 8.3-1. Oxno «YCTAHOBKA»

YcTaHoBKa YCJI0BHI U3MEPEHMH.
MeHI0 ycTaHOBKA T—> yCTAHOBKA YCJIOBHIi H3MepeHMii
IIpu BbIOOpe onumu «YcioBuid wuzMepeHui» (cm. puc. 8.3-1) Ha gucruiee
aHaJIM3aTOpa OTKPBIBAETCS OJHO W3 TpeX =
OKOH B 3aBUCUMOCTH OT YCTaHOBJICHHOM YCTARHOBEA ?C{IDEHH
IPEABAPUTENBHO  EIMHHILI  U3MEPEHHS. SHEPEHWH
Ecmm B ommunm «YcTaHOBKa  €OWHUIL
U3MEpEeHHs» OBbUTH BbIOpaHBl €IUHUIIBI
u3MepeHus  00.%, TO HaA  JAuCIUIEE
aHaJM3aTopa BBICBEUMBAECTCS OKHO,
MMOKa3aHHOE Ha puc. 8.3-2

¥ BEapou. DAEIeHHMS

Puc. 8.3-
2 OKHO yCTaHOBOK YCIIOBUM U3MEPEHHM.
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IIpu nHaxatuu kiaBum «BBom» Ha
JMCIUICE aHAJIU3aTOpa IMOSIBUTCS OKHO
JUISl BBOJIA TAHHBIX 0apOMETPUYECKOTO

VopaHOEMTS SHaYSHIMS
BapoMeTRI Y SCEODD

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

BBOJUTCA C  IIOMOIIBKO  KIABUII

?Eﬂ .D MMPTLT NepeMEeIICHUsT Kypcopa M KJIaBMUIIHU

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

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

U3MEPEHUs» OBLIM BBIOpAHBI €IWHUIIBI

HMZHEPEHKMH W3MEPEHUS MAacCOBOM  KOHIICHTpAIluu
b Eapom. DRETeHME BOJOpOZa, TO IMpH BHIOOpPE ONIUHU
CoOTeHoCThR «YcnoBul uamepeHuit» (cM. puc. 8.3-1)

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

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

[Tpu BBIOOpe omiuu «CoJEeHOCTH» Ha
JTUCITIeEe aHaIM3aTopa BBICBCUMBACTCS
OKHO TMoOKa3aHHoe Ha puc. 8.3-5. C

VOTAHOBK L COMEHOCTH

MOMOIIBbIO  KJIABUII  TIEPEMEIICHUS r
kypcopa u  winaBumm  «BBO/I» 02 G ,D n
OCYIIECTBIISIETCS ~ BBOJ,  3HAYCHUSA

COJICHOCTH B AHAIU3UPYEMOU
*)uakoctu B epecuere Ha NaCl.

Puc. 8.3-5. OKHO yCTaHOBKH COJIEHOCTH

MeHI0 ycTaHOBKa T )CTAHOBKA yCJIOBHii H3MepeHuii
VOTAHOBEL YOTINEWM Ecin B ongnn «YgTaHOBKa CIIMHHAILL
. - U3MepeHus» Oblla BbIOpaHa H3Mepsemast
HZMEPEHHMM BeJ'II/I‘I:I/IHa napunanml:oro I[aI];JIeHI/I}I
[ 2 E;ap.:.m . TAETISF e Bojopoaa (Mm. pt. cr., klla), To Tpm
FrowooreS Ta= BEIOOpE oOmMmuM «YCJIOBUH H3MEpPEHUI)
(cm. puc. 8.3-1) Ha nuciiee aHAIU3aTOPA
OTKPBIBAETCS OKHO, MOKAa3aHHOE Ha PUC.
8.3-6
Puc. 8.3-6. OkHO yCcTaHOBKM 0apOMETPUYECKOTO JABJICHHUS W BBHIOOpA CPENbI TIC
OyIyT MpOBOAUTHCS m3MepeHus pHo.
[Ipu BeIOOpe ommmm <« Kupkocte/['a3» Ha  ngucruiee  aHanM3aropa
BBICBEUMBAETCA OKHO ITOKa3aHHOE Ha puc. 8.3-7.
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C nmomolpio KJIaBHII Niepemelienust Kypcopa u kiasuim «BBO» ocymectsisiercs
BBIOOp cpenbl e OyayT MPOU3BOAUTHCS

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

NIPOHMEEOIMTRCA razoBoil (Qasze). Ilpu BbIOOpe omIUu

AHATIMEY «KugkocTtb» aHaIIN3aTop Oyzner

. _ ABTOMATUYECKH KOMIICHCHPOBATh
S STl b

CHUCTEMAaTHYECCKYIO MOTPEITHOCTh

la=s

U3MEPCHHUI, M3BECTHYIO KaK
kodppunment «Kuakocte-I'azy (cm. 1.
5.3.3).
Puc. 8.3-7. OkHo BbIOOpA Cpeibl e OyIyT MPOBOIUTHCS u3MepeHus pHo.
YcranoBka CAUHUI U3MEPCHUA
Jucmieil IaHHBIX T—> rjJaBHOE MEHI0 T—> yCTAaHOBKH  T—>

YCTAHOBKA eIMHHI H3MepeHus: ™

: . =g 1 ' r IIpu BXOJIC B ONIHIO

BHEEP%%E[I%I{I :{;EFE_}IEH ¥ «YCTAHOBKA enuHuIl H3MEpEHUS»

aHaaM3aToOp IpemiaractT Bam BeIOpaTh

PHaccorad RoHIIEHTD. u3MepseMyro BenuunHy. Ha mucruiee

HI.'! OIIeHTHOe SOOI, aHajau3aTopa  BBICBEYHMBACTCSI  OKHO,
[[apOIHMadeHOs TaET. IOKa3aHHOE Ha puC. 8.3-8

Puc. 8.3-8 OxHO BBIOOpA U3MEPSIEMO BEIIUYUHBI

C moMomipio0 KJIaBUII TEPEMEIIeHHUs] Kypcopa BBIOEpUTE OJHY W3 OIIHUKA Ha
nucmiee (cMm. puc. 8.3-8) u Haxmute kinaBuiy «BBOJ/l». B 3aBucumoctu oT
BbIOpaHHON Bamu oniuy Ha AuCIIee MTOSIBUTCS OJHO U3 TPEX OKOH.

EHEEFMTE ETMHMITY I

M=ZHEFEHHMA

: I:II'.-".}} EMEEPHTE ENMHHITY

MEDS I HM=HMEFEHMA

PRI T

OB REMHES THOIISETE
uc. 8.3-9a
EHEEPHTE ENMHHITY
Puc. 8.3-96 e HoMEPFEHMI
Puc. 8.3-98 ML pT.OT
rlla

8.3-9. OkHa BbIOOpA €AMHUI] U3MEPEHUSI.
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B mepBom okue (cMm. puc. 8.3-9a) ananuzatop mpesiaraer Bam BeIOpaTh
CAUHUILY H3MEPEHHMs MAacCOBOM KOHIEHTpAIMd BOJOPOJA NpPHU H3MEPEHHUSIX B
KUAKOCTAX: Mr/a; MKr/i; ppm. [Ipu npoBeneHun u3MepeHUN B ATHUX EAUMHHUIAX
aHAIM3aTOp  BHOCUT  JBOMHYIO  TEPMOKOMIICHCAI[MI0O Kak Ha  CBOMCTBa
ra3onpoHuIlaeMod MeMOpaHbl CEHCOpa, TaK M Ha TEMIIEPaTypHYIO 3aBUCUMOCTb
koa(duirieHTa pacTBOPUMOCTH BOJOPOA B BOJIE.

Bo BTopom okue (cM. puc. 8.3-90) ananuzatop mnpeniaraet Bam BpIOpaTh
€AMHUIY U3MEPEHHUs MPOLIEHTHOE COJep>KaHrue BOAOPOJia: OOBEMHBIE MPOLIEHTHI (00.
% - ucnonb3yeTcss NpU aHanu3e Tra3oB). [lpu npoBeneHUH H3MEPEHHM B ATHX
eAVHUIIAX aHaJU3aTOpP BHOCUT TEPMOKOMIICHCAIIMIO TOJILKO Ha CBOMCTBa
ra3onpoHuIIaeMoi MEMOpaHbl CEHCOPA.

B Ttpetbem oxHe (cMm. puc. 8.3-9B) anamuzaTop mnpemsiaraer Bam BbIOpaTh
CAVHUILy HM3MEpPEHUsl MapluaIbHOrO JaBieHUs BojopoAa: MM.pT.cT. uinu kKlla.
N3mepenust B 3TUX eAMHUIIAX HCIONB3YIOTCA Kak JJIs aHajiu3a Ta30B, TaK H
xuakoctel. Ilpu mpoBeAeHUMM M3MEpPEHUN B ATUX EAMHHIIAX AHAIU3ATOP BHOCHT
TEPMOKOMIICHCAIIMIO TOJIbKO Ha CBOMCTBA Ta30MpPOHUIIAEMON MeMOpaHbl CeHcopa.
[Tocne BriOOpa enuuuil u3mepeHus (Mm. pt. cr. win klla) Ha gucruiee ananuzaropa
BBICBETUTCSI OKHO moka3zaHHoe Ha puc. 8.3-7. Ilpu BwIOOpe omumu <«OKUAKOCTH»
aHanuzaTop ~ OyJIeT  aBTOMATHMYECKM  KOMIIEHCHUPOBATh  CHCTEMAaTUYECKYIO
MOTPENIHOCTh U3MepeHui, u3BecTHyto kak «Koadduiment XKunkocts-I'az» (cMm. m.
5.3.3).

[Tocne naxarusa xnasumm «BBO/]» Ha aucruiee ananusatopa MOSIBUTCS OKHO
pe3ynbTaToB U3MepeHuit (cM. puc. 8.1), B KOTOpOM OHU O0TOOpakaroTcs B BEIOPAHHOM
Bamu emunune usmepenus. Ecinu Bbl 3axoTuTe M3MEHUTH €IMHMILY M3MEPEHUS B
nporecce paboThl, TO WHTELIeKTyanbHble anroputMbl ABII-11 mo3Bossat Bam 3To
cAenarb, He MpuOeras K HEOOXOJUMOCTH TNPOBEJECHUS MOBTOPHOM KaIMOpPOBKH.
AHanu3aTop CaMOCTOSATENBHO ONpPENeTUT HEOOXOIUMOCTh BHECEHHS TE€X WJIM MHBIX
TEPMOKOMIICHCAIIMH, BBIMOJIHUT BCE HEOOXOIUMBIE TIEPECUEThI, CBS3aHHBIE C
U3MEHEHHEM KaK W3MEepsSeMOM BEJIMYMUHBI, €IWHULBI HM3MEPEHUs U MapamMeTpoB
kanuOpoBku. Kpome Toro, aHaiau3aTtop OmnpeneauT HEOOXOJIMMOCTh KOMIIEHCAIUU
CUCTEMATUYECKOM MorpemHocTy uamepenuit «Kunkoctb-I"azy.

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

v YT IIpn BXOJ€ B OIILHIO

HACTERO I? E4 «YCTAHOBKA HnTepdeiicoy

HMHTEPEMCOE aHaJIM3aTOp mpeauaracT Bam BeIOpaTh

g T.:. BEOEODDD BRINOIA HHTCp(i)GfICHOG YCTpof/'ICTBO JJIA

BS papans HacTporiku. Ha nucriee ananm3saropa

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

Puc. 8.3-10 OxkHo BBIOOpA

uHTEPEHCOB
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HacrTpoiika TOKOBOIr0 BbIX0/a

B  okwe  «HACTPOMKA
MHTEP®ENCOB» (cM. puc. 8.3-10)
BbIOCpUTE OMITNIO «TOKOBOTO BBIXOJIA»
n Haxwmure knasumy «BBO/l». Ha
JTUCIUIEE aHaIW3aTopa B TEYEHUE 5
CEKYH]T BBICBEUMBACTCS OKHO,
noka3zaHHoe Ha puc. 8.3-11.

H=HEHHTE
TEE¥WHME ITADAMETPHY

A
HET

47

TEEFIWHME ITAPALMETPH:
Crapmapr: O-Z0 i
JAHMATISZ0H:

Q... 00071.0 o6y

Macwmrah:

10 pas.

Puc. 8.3-11 OkHO TeKy1ue napameTpsl.

3aTeM Ha JHCIUIEE aHAIu3aTropa
IIOSIBUTCS OKHO, IIOKa3aHHOE Ha pUC.
8.3-12. Ecium Bbl XOTHUTE€ OCTaBUTH
HACTpPOMKH 0e3 M3MEHEHUU BblIOMpaeTre
«HET», anamuszarop BO3Bpaliaercs B
OKHO HacTpoiku uHtepdeiicoB. Eciam
Bel  xoTHTE W3MEHUTH HACTPOUKHU
TOKOBOTO BbIXOJla BbIOMpaeTe «JlA»,

Ha JUCIUJIEE aHAJIM3aTopa MOSABIIETCS OKHO, IOKa3aHHOE Ha puc. 8.3-13

Puc. 8.3-12 Okno Bompoca

B 3TOM OKHE C TOMOIIBIO KJIABHUIILI
nepeMeIleHns  Kypcopa  BbIOepuTe
CTaHJapTHBIN TOKOBBIN BhIXOA (0-20, 4-
20 i 0-5 MA), Ha KOTOPBIM HACTPOEH
Bam  peructpupyromui = caMOIIMCEL.
[Tocne naxatus wiaBuimu «BBOJ» Ha
JIMCIIEE aHAIU3aTOpa MOSABISETCS OKHO,
MOKa3aHHoE Ha puc. 8.3-14.

EEEIMTE NMATIASOH
UK A TH CAMOTHOITA

0... 0001.0 oe%

ENEEPMTE CTLHIAPT
TOEQEOTD BRE-OTA

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

Puc. 8.3-13 OkHO BbIOOpA CTaHJAPTHOIO
TOKOBOT'O BBIXO/Ia

C nomowbK KIaBUII MEPEMELICHUS
Kypcopa YCTAaHOBUTE BEPXHUU
qUara3oH  I[IKaJibl  caMOIuCla U
Haxkmute «BBO/I».

Ha pucnee anamu3aropa TMOSBUTCA
OKHO, IMOKa3aHHOE Ha puc. 8.3-15.

Puc. 8.3-14 OkHO HACTPOWKH LIKaIbl CAMOIKCIIA
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UroObl u30€kKaTh «3alIKaJTUBAHU nepa cCaMoOIIuCla IIpu IIPCBBINICHUHU

- BEPXHEro Mpejena IIKaldbl CaMOIKCIIA,
¥ MEHBUHTE racuTab Bl moxere BBecTH KO3 QUIIMEHT
weans E 10 pas nE_E'H YMEHBIIIEHUST MacTada 1Kajibl paBHbIN
SEUKNANTHMESHMIMY 10 YUIH OTKA3aTECS oT

B ﬂ-*ﬁ* MacIITaOupOBaHUSI. Jlns BBOJIa

HET kod(pdunmreHTa MacITaOupoOBaHUS

YCTAHOBUTE Kypcop Ha onmuio «JA» u
Haxxmute KinaBuiry «BBOJI».

Puc. 8.3-15 Okno BBOga KO3 puIineHTa

MacCIITa0MPOBAHUS IIKAJBI CAMOTIHCIIA.
B anammzarope Takke MPEIyCMOTPEHa BO3MOXKHOCTH BBOJA JIPYTHX
Eo CHOMBRG DAz MaciTaOHbIX KodhduimentoB (2, 5,

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

WHKATH OPH SAUKRATe? k03 uunentoB B oxHe puc. 8.3.15
I - ) o HEOOXOJMMO  yACpP)KWBas  KJIABHIIY

«CTpesika  BHM3» B HaXaroMm
COCTOSIHMU HaxkaThb kiaBuiy «BBO/I».
Ha pucnee awnanuzatopa MOABUTCSA
OKHO, IIOKa3aHHOE Ha puc. 8.3-16.

Puc. 8.3-16 OxHo BBOJa KOA(DPUITUESHTOB
MacIITaOMPOBAHUS IITKAJIBI CAMOITUCIIA.

[Tociie BeIOOpa ko3 duIMEHTa MacIITAOUPOBAHUS AHAIU3ATOP TEPEXOAWT B
PEXKUM U3MEPEHUS U Ha JIUCILICE MOSBIISACTCS OKHO, ITOKa3aHHOE Ha puc. &.1.

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

Hacrpoiika RS-Kanajna

B _ OKHe «HACTPOUKA VOTLAHOEBEM
NUHTEPOENUCOB» (cm. puc. 8.3-10) o FAHL L

BeGepute ommuio «HACTPOMKA RS-
Kanana» ®  HaKMUTE  KIABMILY E:HI':JII':'H HMTE
«BBOJl». Ha pucnnee anammsaTopa SalaTe HHTEPEAT
TIOSABUTCSL OKHO, MOKa3aHHOE Ha PHC.
8.3-17.

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

B stom okne (puc. 8.3-17) Bbl Mo)eTe BKIIOUWTH/BBIKIIOUHUTH IEpeaady

pe3ynbTaTOB M3MEpEeHUN depe3 RS-kaHal Ha KOMIIBIOTED, @ TAKXKE 3a/1aTh UHTEPBaJ
BpPEMEHU JJIA [IepeAadn JaHHBIX.
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EEammTe MHTESDEAT Jlnist Toro 94ToObI 3a1aTh UHTEPBA (CM.

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

«BBO/l». Ha pucmiiee anamuzaropa

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

8.3-18.

Puc. 8.3-18 OxHO BBOJA MHTEpBaIa BpEMEHU JIJIs 3alIUCH JAHHbBIX

3ajjaHue WHTEpBaja BPEMEHH OCYIICCTBISCTCS C IOMOIIBIO  KJIABHII
nepemMeneHus kypcopa. Ilocime BBOja MaHHBIX aHAJIU3AaTOpP BEPHETCS B OKHO
«HACTPOUKA UHTEP®ENCOBY (cMm. prc. 8.3-10).

HACTPOMKA UHTEP®EMNCOB Curnajausanuu

Jlucnuieii JaHHBIX ™—> rjIaBHOE MeHI0 T—> yCTaHOBKH I—> YCTAHOBKA

uHTepdeiicoB—> CurHanm3anun

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

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

Haxmure kmasuimy  «BBOJ». Ha BRI HNY TR

JMCIUIEE aHAJIN3aTOPA BBICBETUTCS OKHO,

MoKa3aHHoe Ha puc. 8.3-19.
Puc. 8.3-19 Okno «Hacrtpolika curHaimn3amnum»
B sToM oxHe Bbl MOXXeTe HACTpOUTH TMpeesbl cpabaThiBaHUs CUTHATU3ALUU

10 BEPXHEMY U HUKHEMY YPOBHSIM, a TAK)KE BKIIFOUUTH/BBIKIIFOUUTH CUTHATU3ALIUIO.

Erenrre EEPMHMH

OpeneT cpabaTHEaHMa
CHIHATHMIAIIMIM

J1714 HacTpOMKM CUTHAJIM3ALUHU 110
BEpPXHEMY YPOBHIO B OKHE puc. 8.3-19
BbIOEpuTE om0 «BepxHuil ypoBeHb»
N n Haxmute kinasumy «BBO/[». Ha
d..,r "Iﬂ_ﬂ []ﬁ"}; JMCIUIEE  aHAIM3aTopa  BLICBETHUTCS
OKHO, IMOKa3aHHOE Ha puc. 8.3-20.

Puc. 8.3-20 OKHO HAaCTpPOMKH BEPXHETO

npenena cpadaTbIBaHUs CUTHAIU3AIUY.
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C IMIOMOIIIBIO KIIABHUII TIICPEMCIICHUA

T p—— Kypcopa  BBEIWUTEC  3HAUYCHUE
CHIOHaTMSSITHE II0 BEpPXHETo Mpejeia cpabaTbiBaHUs
EEPXHEMY wpoEHB? CUTHAJIM3alluU U HA)KMUTE
- wiasuiy «BBO». Ha nucrmee

I aHajgu3aTopa BBICBETHTCS OKHO,

HET nokaszaHHoe Ha puc. 8.3-21. Jlna

BKJIFOUEHHS CUTHAJIM3alUU

BbIOepuTe omuuio  «JA» u

Haxxmute «BBO»

Puc. 8.3-21 OxHO BKJIIOUEHHUS CUTHAIU3AIMN IO BEPXHEMY YPOBHIO
Hacrtpoiika HuxHero nmpezaena cpabaTblBaHHs CUTHAIU3ALMKN OCYIIECTBIISIETCS
aHAJIOTUYHBIM 00pa30oM.

[Ipu cpabaTbiBaHUM CUTHAJIU3AlMM HA JMUCIUIEE B CTPOKE MKOHOK MOSBIISETCS
MUTAIOUIMI 3HaK, 0003HAYAIONINI MPEBBIIICHUE HUKHETO WM BEPXHErO IMPEEsIOB
CUTHAJIM3AIMU, a TaKKe pa3faeTcsl MPEpbIBUCTHIA 3BYKOBOM CHUTHAlI U B CTPOKE
MKOHOK TOSIBJISIETCSI 3HAK 3BYKOBOIr'o curHaia. [[jsi oTKIIIoueHHs 3ByKOBOTI'O CHUTHAJIa
HakMuTe KiaBuiry «COpoc» U ynepKUBaiTe ee B Ha)KaTOM COCTOSIHUM B T€UEHHE 3-5
cek. JlJi1 MOBTOPHOrO BKJIIOYEHHUS 3BYKOBOTO CHUTHAla YJIEpKUBAWTE KIIaBUIIY
«COpoc B HaXKaTOM COCTOSTHUU» B TeueHue 3-5 cek.

YcranoBka yacoe—=> —> —>

Jlucniied JaHHBIX I'nmaBHOE MeHIO YcTraHoBKH YcTraHoBka
4yacoB

YcraHoBKa 4acoB OCYIIECTBISICTCS U3 YOTAHOEMTE EPFEMAI
okHa «YCTAHOBKA». B stoM oOkHE

(cMm. puc. 8.3-1) BeIOEpUTE OMILMIO aowr - HI-iHE.?’I*BI
«YCcTaHOBKa 4YacoB» H  HaXMHUTE

knasumry  «BBO/Jl».  Ha  gucruree ﬂ . 52
aHaJM3aTropa BBICBETUTCS OKHO,

IOKa3aHHOE Ha pHC. 8.3-22. M mHamurTe EBEO]

YcranoBuTe Aaty U BpemMsi U HOKMHTE
kiasuiry «BBO/I»

Puc. 8.3-22 OKHO yCTaHOBKH 4acOB
[locne BBOJA TEKylIero BpPEeMEHM W JaThl aHAJIM3ATOpP TMEPEXOJAUT B PEKUM
u3Mmepenus (cm. puc. 8.1). B HmkHe#ll cTpoke OokHAa OyIyT BBICBEUMBATHCA BpEeMS U
nata. [Ipy akTMBU3alUK IPOTOKOJIUPOBAHUS 3AMMCH JAHHBIX B SHEPTOHE3aBUCUMYIO
naMsATh M DJIEKTPOHHBIN OJIOKHOT OyAeT MPOU3BOAMTHCS B YCTAHOBJICHHOM IIKaie

BPCMCHH.
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8.4. Menw «/IMAI'HOCTHUKA»

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

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

Puc. 8.4-1 OxkHoO «/lmarHocTuka»
[Ipu BeIOOpE OAHON W3 ATUX OMIMK Ha AWCIUICH aHaimu3aTopa OYIyT BBI3BIBATHCS
OKHa, NTOKa3aHHbIC HUKE

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

IIPEy CUIIATEISL.

JInarnocruka ceHcopa

SHMATHOCTHEL CEHCOPA

B 3TOM OKHE BBICBEUMBAOTCS TEKYILIUE Toexme=0158.5F b

3HAYEHHUS TOKA, TEMIICPATYPHI, T= 57 07

YyBCTBUTEILHOCTH M 3HAYCHHUS = OO0 07 t1h S L

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

JAuarnocruka 3KpaHa

B mporiecce BBITTOJTHEHUS 3TOTO
TECTa OKHO JIMCILICS 3aI0JIHICTCS 110
CIIUPAJIU JI0 MOJIHOTO 3aNOJTHCHUS
JIMCILICS.

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

[TonoxutenbHOE TCCTUPOBAHHC 3JICMCHTOB

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

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

8.5. Menw «ITPOTOKOJIMPOBAHUE»

Jucniieil JaHHBIX —> IJIaBHOE MEHI0O T—>  MPOTOKOJHMPOBAHME

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

5TOM OKHe Bbl MOXeTe BBHIOPATH ERMEOLD TaHHEX
YETBIPE OTIUH O™ MoTHTE IISMATEH

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

,I[HCHJIeﬁ aHaJix3aTopa BBI3bIBACTCS E::E'E,]I MTe I HTEI:‘ ESTI
OKHO BBOJla MHTEpBaja BPEMEHH IS EPEMeH N1 SATIMCH
3allMCH JIaHHBIX, TOKAa3aHHOE Ha pWC. TaHEEY

8.5-2. C ITIOMOIIBIO KJIaBHIII

nepeMeIeHuUs Kypcopa BBEIUTE

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

u HaxMure knasuiry « BBOD».

Puc. 8.5-2. OkHO BBOJIa MHTEpBAJIA

BPEMEHM JJIs 3aIIMCH JIaHHBIX B

ASHEPrOHE3aBUCUMYIO MMAMSITh.

[Ipu ycTraHoBKEe WHTEpBaja BpeMEHHM BBl [TOJDKHBI MOMHUTH, YTO OO0BEM

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

orpaHuueHHbIM. [Ipu 3agaHuM WHTEpBaja BpeMEHU ISl 3allMCH AaHHBIX 15 MuH.,

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

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

OCYHICCTBIIAACTCA BKJIFOUCHHE/BBIKITIOUCHHE IIPOTOKOJINPOBAHU.
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ITpu BBIOOpe onuuu «BIBOJ AaHHBIX» Ha JUCIUIEN aHaIU3aTOpa BBI3BIBAECTCS
OKHO BBIBOJIA JTAHHBIX, [IOKa3aHHOE Ha
EHEOT TaHHHX puc. 8.5-3. B atom okHe Bbl Moxere
BbIOpaTh ONIMH PEaNNU3YIOLINE BbIBOJ
JaHHBIX Ha JUCIUIEM aHamu3aropa

TaR MY HE EREOT

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

«BBO/l» u3 okna puc. 8.5-4a wiu onuuu T- oL
«ITouck» M3 OKHa BBIBOAA JAHHBIX (CM. - i e
puc. 8.5-3) BBICBEUMBACTCS OKHO ITOMCKa
JTaHHBIX 110 j1ate (cM. 8.5-40)

EEO] - rmomcE 1o mjare

Puc. 8.5-4a. OKHO JaHHBIX MPOTOKOJIA

[IADAMETDH TIOFCEL- C DoMOWIBI KJIABHII NEPEMELICHUS
Kypcopa yCTaHOBUTE JAaTy U BPEMS JJIA

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

noucka Haxwmure knasumy «BBOI.

Epena: EE . ﬂﬂ Ha  gucmiee  OTKpoeTcst  OKHO,

MOKa3aHHOE Ha puc. 8.5-4a.

Heopars - 'EEBOT

Puc. 8.5-46. OxkHO mouCKa JaHHBIX 110 JaTeE

IIpu BbIOOpEe onumu «BpIBOI JaHHBIX Ha KoMmmbroTep» (cM. puc. 8.5-3) u
Haxatuu kinaumm «BBO/l» ocymectBisiercss mepenada MpOTOKOJIA JAHHBIX Ha
koMmmnbioTep 1o RS-kanamy. s HaOnroleHHss B peajbHOM BPEMEHH IIpoilecca
u3MepeHus: Bol MoxkeTe moJib30BaThCsl MPOrPAMMHBIM O0€CIIEUEHUEM, BXOJSIIUM B
KOMIUJIEKT TTOCTaBKHU (IuckeTa 3.5 ).
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JUIs OYUCTKU siYeeK MaMsTH B
okHe «ITPOTOKOJIMPOBAHUE»
(cMm. puc. 8.5-3) BbIOECpUTE OIIIHUIO
«O4YnuCTUTh TIAMATH» M HAXKMHUTE Ha
KJIQBUIITY «BBO/I». ITocne
MOJTBEPKICHUSI OYUTKHU 3anuceil Ha
JUCIUIEe aHajau3aTopa B TEYEHHUE 5
CEKYHJ] OTKPOETCSl OKHO, MOKa3aHHOE
Ha puc. 8.5-3.

8.6. Menw «bJIOKHOT)»

ECE SATIMCH CTEPTH

Puc. 8.5-5. OxHO yaaneHus JTaHHBIX.

Jucmiei nanHbIXx T—> ['1aBHOe MeHI0 T—>  BJIOKHOT

SNEETPOHHIH
ENOEHOT

EBrnmyirs
Oy MoTIHTR
I[IpocmorE

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

Puc. 8.6-1. Okno «JIEKTPOHHBIN BJIOKHOT»

[Ipu BBIOOpE OnIMU «BKIIOYNTH/BBIKIIOUNUTHY) BKIIOYAETCS WU BBIKIIOYAETCS
ANEKTPOHHBIA OnoKkHOT. [lpm 3TOM B pexuMe HU3MEpeHUs B BEpPXHEH CTpoke
MOSIBJIIETCS WJIM MCUE3aeT «MKOHKa» OJIOKHOTA (CM. puc. 8.1).

ITpu BBIOOpE omIuu «OYUCTUTH
NPOUCXOMNUT YAAJICHHE JIaHHBIX W3
0Jioka ’Heprone3aBucumoil mamsaru Ha
JUCIUIee aHanmM3aTopa B TEYCHHE S
CEKYHJ] OTKPBIBACTCSI OKHO, TIOKa3aHHOE

Ha puc. 8.6-2.

O0BbeM HIEKTPOHHOTO OJIOKHOTA

paccuntan Ha 500 3anuceil.

ECE SATIMCH CTEPTH

Puc. 8.6-2. OkHO «OuncTka 0JIOKHOTa
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[Tpu BBIOOpE OIIIAU
«IIpocmorp»  (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 IIOMOIIBI0 KJIABUII « »
H?: =45 ob%
= '4.:___ "'F':'J" «BITPABO» Br1 MOXKETE
T: ££.1 0 IPOJINCTHIBATh JIAHHBIC, 3allMCAHHbIC B

AJIIEKTPOHHBIN OJIOKHOT.

Puc. 8.6-3. OkHO «3anuch B OJIOKHOTE)

9. KAJIMUBPOBKA AHAJIM3ATOPA.
9.1. B anasiu3aTope peajiM30BaHbI CJleAYIOLIHe BUAbI KAJIUOPOBOK:
e KammOpoBka 1o HyJI€EBOH TOUKE;
e ABtoMaruueckas kanuoOposka o [1I'C;
e CrennaipHas KaIMOpOBKa MPH MOMOIIU Kanuoparopa (puc. 9.4).
OOmue mMoNoXKeHus MO0 KajduOpOBKE aHalu3aropa MpUBEIEeHbl B IL.O. 5.2
HACTOSLIEr0 pyKOBOJICTBA.
9.2. Ilpouenypa KaJuOPOBKH HYJI€BOI TOUKH aHAJIN3ATOPA.
B kauectBe cranmapTHoro obpasma C HYJIEBBIM COJEPKAHMEM BOJOPOJIa MOXKHO
UCIIOJIb30BaTh aTMOC(EPHBIN BO3TYX.

[Ipu xanuOpoBke mo Bo3ayxy ACpH,; MOXeT HaXOAWTHCS B U3MEPHUTEIHLHOMN
Kamepe. BxonmHyio TpyOKy UW3MEpUTEIBHOM Kamepbl CIEAyeT COSAUHUTH C
[EHTPAIBHBIM IITYIIEPOM TOOYAUTENS pacxo/ia U SHEPTHYHO CKHUMAas MOOYIUTENb
pacxopa (7-10 pa3) mpoayiiTe U3MEPUTEIBbHYIO KaMepy aTMOC(HEPHBIM BO3TYXOM.
Jlyist BX0o/1a B MEHIO KaJIMOPOBKHM aHAIM3AaTOpa MO HYJIEBON TOYKE HAKMHTE KIIABUIITY
«BBom». Ha nmumcnnee anamuzatopa mosButcs okHo, **I'JIABHOE MEHIO**,
MoKa3zaHHoe Ha puc. 9.2-1.

**TITLAEHOE MEHHE** 3ateM ¢  TIOMONIBIO  KJIABHUII

b Ea TR E BT TnepeMelleHls Kypcopa BbIOepHTe

e ;' . onuuio «KanuOpoBKHU» M HAXMHUTE
JCTEHOERM

T1{a PEOCTIE «BBO/l». Ha nucnnee anamusaropa
13 QCTHES

 E— = _ TOABUTCS OKHO,
F ':IT - P:I'I JIHpPOEarie **KAJIMBPOBKA**,  moka3aHHOe
EncmHOT Ha puc. 9.2-2

Puc. 9.2-1. 'maBHOE MeHIO
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C mnoMomipl0 KJIaBUII TEPEMEICHUs
Kypcopa BbiOeputTe omnuuio «Hynesoit

FrEANMEPOEEAL*

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

MoKa3aHHOE Ha puc. 9.2-3.

Puc. 9.2-2. Oxno «KAJIMBPOBKA»

EAMTHEPFOEBEL H¥ IS Hanee  cnmenys — HHCTPYKIHH,
BBICBCUMBAEMON Ha JUCILICE aHAJIM3aToOpa
ITorecTHTE CeHCOP HA BO3AYX Haxxmute knasuiry «BBO/I.

H HaxxmuTe BBOJ]

Ha AUCILICC aHaJINn3aTOopa IMOABUTCS

OKHO COOOIIEHUM, INOKa3aHHOE Ha pHC.
9.2-4.

Puc. 9.2-3 Oxno «KAJIMBPOBKA HVYJIS»

B HwmxHEl 4YacTd OKHaA BBIBOJMTCS
TEeKy1Iee 3HAUCHHEC u3MepsaeMon
BCJIMYUHBI B peBapUTEIBLHO
BBIOpaHHOUM Bamu eauHuUIe H3MEpEHUSI.
Ilocne cTa0mIn3au [MOKa3aHuU
HaxxmuTe KinaBuiry «BBO».

[Mocme crabMIHMIaIIrMM
TIOHAZAHMM HAaMMMTS
'EEOT

0.07 o6%

Puc. 9.2-4 OxHO cooO1ieHnit

JI1st TouHOM KaTuOPOBKHM HYJIEBON TOYKU aMIIEPOMETPUUYECKUM CEHCOP JOKEH ObITh
MOJKJIIOUEH K aHaIu3aTtopy He MeHee 12 yacoB. Ecnu ammepoMeTpudecKuii ceHCcop
nepes MpoBeICHUEM KaTMOPOBKM HE OTKIIIOYAJICS OT aHAJIM3aTopa W HaXOJWJICA Ha
BO3JIyX€ WU B CpeJle ¢ HU3KUM COJIEp’KaHHEM BOJIOPOJIa, TO TIOKa3aHUs aHAIU3aTopa
JOJDKHBI CHU3MTHCS 10 3HaueHui 0 - 5 MKr/aM’ (0 — 0.05 00. %) meHee uem 3a 15
muH. Ecnu nokazanus ananuzaropa npessimatot 5 MKr/i (0.05 00. %), Heodxoaumo
noaoxaarh emie 20-30 mMuH., a 3aTeM yOCAMBIIUCH B CTAaOWJIBHOCTH ITOKa3aHHM
Haxkath kiasuiry «BBO/D».
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BHUMAHMUME ! Ecaiu Bam HeoOX0AMMO MPOBOAWTH H3MEPEHHUS CIICIOBBIX KOHIICHTPAIIMA
BOJIOpPOJa B JKUIKUX WM Ta3000pa3HbIX CpeAax C BBICOKOM TOYHOCTBIO, PEKOMEHIYeTCs
TIIATETFHO TMPOBOJUTH KATMOPOBKY HyJNeBOW Toukw. [l 3TOro HEoOXOoIWMO YOEAWThCS B
CTaOWJIBHOCTH MOKAa3aHUN aHalM3aTopa B T€UEHUE, Mo KpaiHed mepe, 15 MunyT (cMm. puc. 9.2-4).
Ecimu mepen kaimOpoBkoit HyneBoit Touku ACpH, Haxomwics B cpelie ¢ BHICOKUM COJACpPKaHUEM
BOJIOPOJIa U3MEPUTENBHYIO KaMepy cliefyeT Oosiee TIIATENbHO MPOIYTh aTMOC(EPHBIM BO3IYXOM.,
a BpeMs JOCTHKCHHsI CTAOWJIBbHBIX TMOKa3aHWM aHalnu3aTopa YBEIMYUTh 10 1 daca. YOeauBIIHCh
YTO TMOKa3aHWs aHaIU3aTopa JOCTUIJIM HU3KOW M CTAaOMJIbHOM BO BPEMEHHU BEIMYMHBI, HAXKMHUTE
kiasuiry «BBO/».

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

..-..T ":*_.l =l =] 2 2 a':t: [Tocne wnaxatusa knaBumu «BBO» Ha
. JICIIEE aHAIM3AaTOpa B TEUEHUE 3-5 CeK.
BbICBeuMBaeTcsa cooOiienne «KamuOpoBka
HYJIEBOM TOYKHM YCIELIHO 3aBEPLICHA.
l]ﬁ 3aTeM aHaIM3aTop NEPEXOJUT B PEKUM
U3MEPEHU W Ha JUCIUIEe OTOOpakaeTcs
103y SO.10.02, OKHO, TIOKa3aHHOE Ha pHC. 9.2-5

Puc. 9.2-5. OkHO pe3ynbTaToOB U3MEPEHUN

[leproAMYHOCTh MPOBEACHHUS KANMOPOBKH HYJIEBOW TOYKH 3aBHCHUT KakK OT
JMana3oHa KOHIIEHTPAIMi, B KOTOPOM MPOBOJSTCS U3MEPEHUs, TaK U OT TOUYHOCTH C
KOTOpOil HEOOXOJUMO MPOBOAWTH H3MepeHHs. Eciu u3MepeHws MpOBOASTCS B
JMara3oHe BBICOKUX KOHIeHTpauuit (6osiee 10 06. % wumu Gomee 160 mkr/m), To
KaJuOpOBKY HYJIEBOM TOYKHM HYKHO NMPOBOJIUTH HE pexe | pasa B Mecsl, a Takke
nocne 3aMeHbl MemOpaHHoro konmauka AC wnm pactBopa siektponurta. Ecnm
U3MEpEeHHsI TPOBOAATCA B 00JacTM HHM3KUX KOHIICHTpAIMii Boaopoaa (Hampumep
MeHee 16 mkr/m uwiaum menee 1 00. %), kaIMOpPOBKY HYJIEBOW TOYKU KEIATEIbHO
IpOBOANTHL HE pexe | pa3a B HeEAEmo, a Takke IOocie 3aMeHbl MEeMOpaHHOTO
konmayka AC wimm pactBopa anekrponurta. CMeHy pacTBopa  dJIEKTPOJIUTa
PEKOMEHIyeTCsI MPOBOIUTH 1 pa3 B MeCHIL.

9.3. IIpouenypa aBTOMATHYECKOM KAJINOPOBKH AaHAJIU3ATOPA.

[Ipu aBTOMaTHUYECKOW KaaUOpPOBKE aHaIu3aTopa B KAaueCTBE CTaHAAPTHOTO
o0Opasiia ¢ U3BECTHBIM COJIEP)KaHUEM BOJIOPOJa UCIIOIB3YETCSl MOBEPOYHAS ra30Bast
cmech (III'C) w3 OaytoHa WJIM YUCTBIM BOJOPOJ, TMOJy4aeMbIi B pEaKIUMU
PACTBOPEHHMS METAITTMYECKOTO IIMHKA B pa30aBJI€HHON CEpHOMN WM COJISTHOM KUCIIOTE.
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ABTOMATHYECKAsl KAJTMOPOBKA aHAJIU3ATOPA 10 Boaopoaocoaepxkamum II'C.

[Ipn kamubpoBke mo III'C ACpH, moxeT ocTaBaThCsi B H3MEPUTEIHHOMN
kamepe. Ecnu nmepen aBTOKamnOpOBKOW MPOBOAWINCH U3MEPEHUSI B KUJIKUX CpeJiax,
TO W3 WM3MEPUTEIHHON KaMepbl HEOOXOIMMO CIUTh OCTaBINYIOCS >KUIKOCTb. Jljis
sroro MK pocraror w3 KpoHIITelHa, moBopauuBaroT Ha 180 °. Ilpu momorn
noOyautens pacxona MK nmpomyBaroT atMocdepHbIM Bo3ayxoM (cM. m. 9.2.), mocie
YEero U3MEpPUTEIbHYIO KAMEpY OMSATh YCTAHABIMBAKOT B KpoHIITENH. [locie npoayBku
Ha YYBCTBUTENIbHOU MOBEpXHOCTU AC HE JOJKHO OCTaBaThCs Karesab BOoAbl. bainon
C TOBEPOYHOI Ta30BOM CMEChIO, YEPE3 TUJIPO3aTBOpP, MOJACOCAUHSAIOT K BXOIHOM
TpyOKe u3MepuTenbHOW Kamepbl. C TOMOIIBI0O BEHTHJIS TOHKOW PETYJIHPOBKH Ha
peaykrope 6aminona ycranaBimuBatoT pacxon [II'C paBHBIN HECKOJIBKUM ITy3bIphKamM
[II'C B cexyHy (HaOII0I€HUE BEAYT IO THIPO3aTBOPY).

Jlnst  mpoBeAeHUST aBTOMATHYECKOW KadMOpOBKHM —aHamu3aTopa HaXMUTE
knaBumy «BBom». Ha nmucriiee ananmzatopa mosButcs okHo, **I'JIABHOE
MEHIO**, nokazannoe Ha puc. 9.2-1. C moMoIipo KIaBuIl IepeMelieHnus Kypcopa
BeiOepuTe ommuio  «KAJIMBPOBKW» wu waxmure «BBOJ/l». Ha nmumcree
ananusatopa mnosButcs okHo, **KAJIMBPOBKA**, moka3zannoe Ha puc. 9.2-2. C
MOMOIIIbIO KJIABUIII nepeMeIeHHs Kypcopa BBIOEpUTE OTIIHIO
«ABTOKAJIMBPOBKA» u Haxxmute knasuiny «BBO/». Ha aucniee ananuzaropa
nosiButcst okHo «KABTOKAJIMBPOBKA», noka3anHoe Ha puc. 9.3-1.

ABRTOF ATTHMEROEE A V6emurech, uYto BBl IpaBUIBHO
HpOJEadd BCE BBILE H3JIOKCHHBIE
YCTaHOBRHTE CEHCOP omeparMi M HAKMHTE  KJIABHUIIY
B KATHOPOROYHYIO «BBOJI.
CMECh
H Ha:kMmuTe 'BBO T

Puc. 9.3-1 Oxuo coobuienunit KABTOKAJIMBEPOBKA)»

Ha nucriee ananmm3aTropa TOSIBUTCS OKHO BBOJIa JAHHBIX OapoOMETpHUYECKOTO
JIaBJICHUS, IOKa3aHHOE Ha puc. 9.3.-2.

VOopaHOEREMTS SHAaYSHIIe C M[OMOIIBI0 KIIABMII IE€PEMEIICHHUS

P POMETRIYE S o 0D Kypcopa u knaumu «BBOJI» Beeaure

,]I'—::I.E: TIEeHMI M Ha¥YidHme TCKYIICC 3HAUCHHUC 6ap0MeTpI/ILIeCKOFO
'BED ,B;' JABJICHHS Ha ATy KaTuOPOBKHU.

F60.0

Puc. 9.3-2 OxHo BBOa 0APOMETPUUYECKOTO JABICHUSI.
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Ha nucniee anamuzaTopa OTKpBIBAETCS OKHO JUIS BBOJA 3HAUCHHS KOHIICHTpAIlUU
Bojiopoaa B I1I'C, nmoka3zannoe Ha puc. 9.3.-3.

YVOmaHOBHMTSE BRHAYCHHMS C IMOMOIIIBIKO KJIaBUII IICPCMCUICHUA
KOHICHTPAINM B Kypcopa u kinaBumm «BBOJ/l» BBenute
KAIMEPOBOYHOM 3HAUEHHE KOHLIEHTpAlUUW BOJAOpPOJa B

... 0
Ta30BOII CMeCH. HI'C B 06. %.
5 40 06.% Puc. 9.3-3. OxHO /11 BBOJIA 3HAUCHUS
7 KOHIleHTpanuu Bojgopoxaa B I1I'C.

IIpumeyanue. ABTOKaIMOPOBKY HYX)HO TpoBOoauTh 1o [1I'C HachIeHHOW TapamMu BOJIBI.
Hns storo III'C mpomyckaroT yepe3 yBIAaXHUTEIb K BBIXOLY KOTOPOIO MOJKIIIOYAIOT BXOAHYIO
TpyOKYy M3MEpHUTEIbHON Kamepbl. Tak Kak KOHLEHTpAIHs BOJAOPOAA B Ta30BOM CMECH 3aBHCHUT OT
JABJICHMUSI HACBIUICHHBIX BOJSHBIX [AapOB, AaHAJIMW3aTOP BBIUMCIUT MCTUHHOE 3HA4YEHHE
KoHIeHTpanuu 1o dopmyie A = X*(B-pH,O)/B. [losTomy mocie IBOWHOTO Ha)KaTHs KIIABHIIH
«BBom» Ha mucruiee aHanmM3aTopa OTOOpa)KaeTCsl UCTHHHOE 3HAYEHUE KOHIIEHTPAIlMU BOAOPOJA B
II'C, naceimenHoit mapamu Boasl. Ecnu aBTokamuOpoBka 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 KOHILIEHTPAllUU BOJOPOA, BBOAMMOE C KJIaBUATYpHI;
X — npouentHoe coaepxkanne H, B [II'C (macnopt Ha [1I'C);
B — GapomeTrpuueckoe gaBiieHUE, MM. PT. CT.
pH20O — naBrneHne HaCBIIEHHBIX BOASHBIX TAPOB MPU TEMIIEPATyPE U3MEPEHUSI.

[locne BBOma 3HaueHus KoHuUeHTpauuun H, Ha pucruiel ananmzaropa
BBIBOJIMTCSI OKHO COOOIIEHUH, aHAIIOTMYHOE MTOKAa3aHHOMY Ha puc. 9.2-4. B HinkHel
YaCTH OKHA BBIBOJUTCA TEKYIIEE 3HAYEHUE U3MeEpsIeMoil KoHueHTpauun Hy,
paccYUTaHHOE MO MPOILION KanuOpoBouHOM Xapakrepuctuke. [locie ctabunuzanuu
noka3zanui Haxmure kinasuiny « BBO». Ha nucmiiee ananuzaropa B TeueHue 3-5 ¢
BBICBETUTCSL CcOOOIIeHne «ABTOKaIMOpOBKa YycremHo 3aBepuieHay. [Ipu sTom
aHAJIM3aTOpP PACCUYMTAET HOBYIO KAJTMOPOBOYHYIO XapaKTEPUCTUKY M MEpelaeT B
pexuMm n3Mepennil. Ha aucnee ananmzaropa nmosiBUTCS OKHO, aHAJIOTUYHOE puUc. 9.2-
5.

Nurennexkryanbupie  anroputmbl  ABII-11 nos3Bossitor Bam  npoBoauTh
aBTOKaJIMOPOBKY B JI000M BHIOpAHHON E€IUHUIIE HU3MEPEHHS, a MPU HU3MEPEHUSIX
NepexoauTh B Apyrue eauHuibl usmepenus. [Ipu stom He TpeOyeTcsi MpOBOAUTH
aBTOKAJIMOPOBKY CHOBa. AHAJIM3aTOp CAaMOCTOSITEIBHO ONPENCIUT HEOOXOIAUMOCTh
BHECEHUS] Te€X WM HHBIX TEPMOKOMIICHCAIIMM, BBIMOJIHUT BCE HEOOXOIUMBIE
IIEPECYETHI, CBA3AHHBIE C U3MEHEHUEM KaK MU3MEPSEMOW BEIMYMHBI, TAK U €IHUHULbI
U3MEPEHUSL.

[leproiMyHOCTh MPOBENECHUS ABTOKAIUOPOBKU OMPENEISETCS TOYHOCTBIO, C
kotopol Bwl xoture mnpoBoauTeh u3Mepenus. I[lpu s3ToM BBl Takxke AOJIKHBI
YUYUTBIBaTh, YTO UyBCTBUTEILHOCTh AC MOXET U3MEHATHCS BO BpeMeHU. braromaps
BBIOOPY OINTHUMAJBHBIX YCJIOBHM paboThl W BHYTpeHHHX mapameTrpoB AC oHH
00€ecreynBalOT CTa0WIBHOCTh TIOKA3aHUM MPH IMOCTOSIHHOM OapOMEeTpUYeCcKOM
JABJICHUH, TEMIIEPATyPE M KOHIIEHTpaUuu Boaopoaa He xyxe 3-5 % B teuenue 3-x
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Henenb. Eciu Bac ynoBieTBOpsieT 3Ta TOYHOCTh, BBl MOXKETE NHPOBOJIUTH ABTO
KanuOpoBKy He pexe 1 paza B 20 nueil. Ecnu uzmepeHust mpoBoJsTCs B 00yacTu
MaJIbIX KOHIIEHTpAlMi BOJOPOJA, STOT UHTEPBAI MOXKET ObITh yBenudeH a0 1 —1.5
MECHILIEB.

9.3.2. ABTOMAaTHYeCKAasi KAJTUOPOBKA MO YUCTOMY BOJAOPOAY.

Jlomyckaetrcst kanmuOpoBKa MO 4YHMCTOMY Bogopoay. Jljis 3TOro BO3BMHUTE
npoOupKy MW 3akpenure ee B ImrartuBe. [[poOupka 3amoiHAETCS aKKyMYJISTOPHOM
cepHoi KuciaoTod. B Hee OpocaroTcsi Tpu M3MeENbUCHHbIE TpaHyibl uHKa (800 —
1000 wmr). ITocne aToro mpoOUpPKy HEOOXOAUMO MOJACOSTUHUTD YepPe3 MEPEXOTHHK, K
BXOJIHOM TpyOKe H3MEpUTENHHON Kamepbl (MpoOMpKa M TEPEXOJHHK BXOISIT B
KOMIUIEKT TOCTaBKH). BpIXomHyto TpyOKy pEeKOMEHAyeTCs MOAKIIYUTh K
TUAPO3aTBOPY WIHM MOTPY3UTh B CTakaH ¢ BOJou. [Ipu aToM Oombinas 4acTh IMHKA
JOJDKHA PacTBOPUThCS B cepHOM kuciore. Ilocne crabunusamuy ToOKa3aHUN
IPOBEINUTE aBTOKAIMOPOBKY COTIacHO 1. 9.3.

[Tpumeuanue. [Ipu npoBeneHNN aBTOKATIMOPOBKH MO YHCTOMY BOAOPOJY B OKHE IS BBOAA
3HAYECHHUS KOHIEHTpanuu Bojopoaa (cMm. puc. 9.3-3 HeoOXOAMMO YCTAaHOBUTH 3HAYCHHE
koHneHTpanuu paBHoe 100 00. %. Tak kKak KOHIEHTpaIs 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 OTOOpPaKACTCS UCTHHHOE 3HAYCHUE KOHIICHTPAIMU BOAOPOJA C
Y4€TOM JIaBJICHUS HACHIIICHHBIX BOASHBIX M1apOB.

9.4. Ilpouenypa cneunajbHOH KAJUOPOBKH aHAJIM3AaTOPA.

[Ipu cneruanbHOM KaTMOPOBKE aHAIM3aTOpa B Ka4ecTBE 00pa3iia ¢ U3BECTHBIM
COJIEp’)KaHMEM BOJIOPOJIA HCIOJB3YIOT BOJIOPOJOCOAEPKAILYI0 Ta30BYK0 CMECH,
MOJIy4Ya€MYI0 C IMOMOUIbIO YCTAHOBKHM JUIsl MPUTOTOBJIEHUS MOBEPOYHBIX T'a30BbIX
cMeceit (cM. puc. 9.4).

AC poctaloT U3 HU3MEPHUTEIbHONW KaMmepbl W C TMOMOIIBI0 (DUIBTPOBAIBHON
OymMarn wWiIM MapJeBOr0 TaMIOHA YyAANSAIOT OCTAaBIIMECS Kalld BOJBI  C
gyBcTBUTENbHOU moBepxHOocTH AC. KamuOposky ananmzaropa mpoBoasaT mo [1I'C,
MOJIy4aeMoll B pe3yjbTaTe CMeEIMMBaHUS (UKCUPOBAHHOTO OOBEMa BO3AyXa C
3aJIaHHBIM KOJIMYECTBOM Ta3000pa3HOTO BOJOPOA, BBIACISIEMOr0 B XHMHYECKOU
pEeaKIMK PACTBOPECHHS METANTUYECKOTO IMHKA B pa30aBI€HHON CEPHON KUCIIOTE

/n +H2804 = ZHSO4 + H2 (2)

s nonydenus: noBepouHoit razosoit cMecu (I1I'C) ¢ comgepxkannem Boaopo/ia
ot 3.5 10 7 00. % mpUroTOBHTE HAaBECKY METAIMYECKOro MUHKAa Maccour ot 100 mo
200 mr. [ns Gonee OBICTPOTO MPOTEKAHUS PEAKIIUA PEKOMEHYETCSI HABECKY ITMHKA
U3MENbYNUTh. B3BelnBaHrEe NPOU3BOAUTh HA aHATUTUYECKUX BECaX C LIEHOW JIeJICHHS
HE MeHee | Mr.

CrnenmanpHyto KanuOpoBky aHanmmzatopa mo [II'C mpoBomsaT clieayronmm
obOpazoM. CobuparoT ycranoBky ajsi npurorosieHus [II'C B coorBeTcTBUU C pHC.
9.4. Cocyn 3 ycTaHaBIMBAIOT B HEMOCPEICTBEHHOW OJIM30CTH OT aHaIu3aTropa.
AMITIEpOMETPUUYECKHUI CEHCOp 5 yCTaHABIHMBAIOT B COCYA 3, TEPMETUYHO (DUKCUPYS
€ro ¢ NOMOIIbI Tallku 4 W pPEe3UHOBOrO KoJiblla. ['MApOo3aTBOpP 3aKpBIBAIOT C

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




61
MOMOIIBIO TPOOKU 2, IPeIBApUTEIHHO 3aIMOJIHUB €ro BoJoi. PeakTop 7 3amoiHsiOT
aKKyMYJISITOPHOM CEepHOM KHCIOTOW. M3MenbueHHYI0 W B3BEUICHHYIO HaBECKY
METaNIMYECKOro IIMHKA OPOCAIOT B peakTop 7 U OBICTPO COETUHSIOT €r0 CO BXOAHOM
TpyOkoii 6 emkoctu 3. Ilocie 3aBepuieHusi peakiuu (MpeKpalieHue mpoiecca
oOpazoBanus my3bipbKoB H, B peakTope 7) BEHTWIb 2 OTKPBIBAIOT U CTPaBIMBAIOT
n30BITOK JaBJIeHUs B cocyze 3 uepe3 ruaposarBopl0.

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 MIPOBEJCHUSA creMaibHOM
CIIEL. KAJIHBPOBKA KaIMOPOBKM  aHaau3aTopa  HCIOJB3YsI

BEeIHTe MacCy KaOpaTrop HaxMuTe KiaBuiry «BBomy.
Ha nucnnee ananuzaTopa MOSIBUTCSA OKHO,
**['JIABHOE MEHIO**, noka3anHoe Ha
puc. 9.2-1. C noMoupl  KJIaBHII

HABECKH HNHHKA.

250.0 mrp. MepeMeIleHUs] Kypcopa BBIOEPUTE OTIIHIO
«KamubpoBka» u Haxkmute «BBom» (cm.

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

«BBO/l». Ha gucmiee anHanmu3aropa
nosiButcs okHo **CIIELl. KAJIMBPOBKA**, noka3zannoe Ha puc. 9.4-1.
C moMouipl0 KIIaBUII IEPEMEIICHUS Kypcopa BBEJAMTE MACCy HABECKH LMHKA U
Haxxmute kinaspuiny «BBO». Ha aucrniiee ananmu3aropa MmossBUTCS OKHO COOOIICHUH,
aHajioruyHoe puc. 9.2-4. B HIKHEHW 4acTH 3TOro OKHa OyJeT BBIBOJUTHCS 3HAUCHHE
u3MepsieMol BennuuHbl. [locne 3aBepiieHns peakiui paCTBOPEHHMS IUHKA OTKPYTHUTE
BeHTWIb 2 (cM. puc. 9.4) u «cobpocwrTe» u3zdbiTouHoe aasienue [II'C B ycTpoiicTse
st kanuoposke YK-01. loxautech koraa my3sipbku [II'C mpekpatar BBIXOAUTH
yepe3 ruapo3arBop. [locne crabunuzanuu nmokasaHuii Haxmute kiapuinry «BBOJDy.
Ha gucniee ananusatropa B TedueHHe 3-5 CEK. BBICBETUTCS  COOOIICHHE
«KAJIMBPOBKA VYCIIEHIHO 3ABEPIIEHA». B TedueHue 53TOro BpeMeHU
aHaIu3aTop IMPOM3BEAET pacueT KoHleHTpauuu Bogopona B III'C, wuszmeHuT
napaMmeTpbl KaIMOPOBKU U MEpEreT B pekuM u3Mepenus. Ha nucruiee ananuzaropa
OTKPOETCSI OKHO, aHAJIOTUYHOE OKHY, TOKa3aHHOMY Ha puc. 9.2-5.

NHuTemnekTyanbHble aIrOpuT™Mbl, peann3oBanHbie B ABII-11 mo3Bonsaior Bam
IPOBOJUTH CHEIHUATBHYIO KaJTUOPOBKY B J1000i BRIOpAHHON €IUHUIIE U3MEPEHHUS, a
3aTeM MpU U3MEPEHHSX MEPEXOJUTh B JIIOOYIO JIpYryro eauHuiy uzmepenus. [lpu
3TOM He TpeOyeTcs ele pa3 MPOBOAUTH KaTUOPOBKY. AHAIM3AaTOP CaMOCTOATEIHHO
ONPEJEIUT HEOOXOIMMOCTh BHECEHHUSI T€X UIIM MHBIX TEPMOKOMITICHCALIUNA, BHITTOJIHUT
BCE HEOOXOAMMBIE TEpEeCUYeThl, CBS3aHHBIE C M3MEHEHHEM KaK H3MepseMOoi
BEJIMYMHBI, TaK U €IUHUIIBI U3MEPEHUS.

[leppoiMyHOCTh TIPOBENECHUS KAJTUOPOBKH OINpPEIENsIeTcs] TOYHOCTBIO, C
koropoi Bwl xoture mnpoBoauTh wu3zMepeHus. I[lpm 3ToM BBl Takke IOJKHBI
YUUTBIBaTh, YTO UyBCTBUTEIBLHOCTh AC MOXKET U3MEHATHCS BO BpeMeHU. biarogaps
BBIOOPY ONTHUMAJBHBIX YCJIOBHIA pabOThl M BHYTpeHHHX mapameTpoB AC oHHU
00€ecreynBalOT CTA0WIBHOCTh TIOKa3aHUM TPH TMOCTOSIHHOM OapoMEeTpHUYeCcKOM
JNABJICHUM W KOHILIEHTpaluu Boaopoaa He Xyxke 3 -5 % B TeueHuwe 3-X HENEb.
ITosTomy, eciiu Bac ynoBIeTBOpSET 3Ta MOTPEUIHOCTh HU3MepeHui, Bbl Moxere
IPOBOJUTH KaMOpoBKY He pexe 1 pa3za B 20 nueii. Ecnu usmepeHus: mpoBOJsTCS B
00J1aCTH MHKPO T'PaMMOBBIX KOHIIEHTpAlMWA BOAOPOJA TOT MHTEPBAI MOXKET OBITH
yBenuueH a0 1 — 1.5 mecsiies.
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10. ITIOPAJOK PABOTBI.

[Tocne BKIIOUEHMS aHAIW3aTOpa HAYMHAETCS IPOLIECC CAMOJUATHOCTHUKH.
[Tocne 3aBepuieHusi mpolecca CaMOJUATHOCTUKH aHAJIU3aToOp MEPEXOAUT B PEXKHUM
u3Mmepenuii. [IponsBenure HACTPOIKY M KaMMOPOBKY aHAJIN3aTOpa COMIACHO ILIIL. §, 9
HACTOSIIIIETO PYKOBOJACTBA. AHAIIU3ATOP TOTOB K padoTe.

Bam ananuzartop sBIsSieTCS YHHBEPCAJIbHBIM CPEACTBOM HU3MEPEHUS C
MOMOIIEI0 KOTOPOTro BbI MokeTe pemath pa3HOOOpas3Hble 3a/layd aHATUTUYECKOTO
KOHTPOJIS BOAOpPOJAa B Pa3HBIX 00JACTAX HAPOJHOro Xxo3siicTtBa. BriOpanHoe Bamu
UCIIOJTHEHNE aHAJIU3aToOpa B HAWJIy4llled CTENEHU COOTBETCTBYET KOHKPETHOMY
HA3HAYEHUIO M O0JACTH €ro NMPUMEHEHHWs], ONMCAHHBIM B MLI. 2, 3. [J[ns pemeHus
OpPYTUX  TPUKIAJHBIX  3a7a4  Bbl  MOXeTe€  JIONMOJHUTEIBHO  TPHOOpEecTH
COOTBETCTBYIOIIIME AaMIIEPOMETPUUECKHE CEHCOPhl U HEOOXOIMMBIE aKCECCyaphl.
JIro6oit u3 BeimyckaeMbix ¢upmoit «Anbpa BACCEHC» cencopoB (cm. m. 3)
aBTOMaTUYECKU CTBIKyeTCs C wu3MepurelbHbiM  ycTrpoiictBom ABII-11  mo
YyBCTBUTEIbHOCTU. B ciyyae mnpuobperennss Bammu HOBoro cencopa Bawm
HE0OX0MMMO OyJleT TPOBECTH KaMHMOPOBKY BCTPOCHHOTO B CEHCOP JIaTYuKa
TeMmriepaTypbl. MeTroauka KamuOpOBKM JaTyuKa TEMIIEpaTypbl HAaXOAWTCS B
cnyxkeOHoM MeHIo aHanusaropa. lludp mocryma x 3Tod ommmu MeHIO Oynaer
COOOIIIEH MPHU MOKYITKE HOBOTO CEHCOPA.

B atoMm pasznene mpuBOASATCA CBEACHHS O MOPSAKE pabOTHI C aHAIM3ATOPOM
IpU PEUIEHWH KOHKPETHBIX 33/1ad aHAIMTHYECKOTO KOHTPOJIL BOAOPOAA U JAKOTCS
PEKOMEHJAIMU U COBETHI IO IpUMEHEeHH0 aHanu3zaTopa ABII-11.

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

Jns onpenenenust pH, u cH, B Kuakux razoo0pasHbIX cpelax B J1abOpaTOPHBIX
ycinoBusix MoOxHO wucnosb3zoBatb ABII-11JI B xommuekre ¢ ACpH2-01 u
n3mepurenbHoil kamepoit UK. /Ins nmposenenus uamepennit pH, n cH, npu manbsix
o0beMax WIM MPU MajlbIX CKOPOCTSAX MOTOKA ra3oB U KUAKOCTEH HCHOJIb3YIOT
U3MEPUTENBHYIO Kamepy s MukpoaHanusza MKMA. Ilepen ycranoBkont ACpH,-01
B IKMA yOenuTech B HaJIM4YMKM PE3UHOBOTO KoJnayka 4 (cM. puc. 4.4) Ha TOpLIEBOM
noBepxHocTu ceHcopa. YcranoBute AC B UK u 3aduxcupyiite ero ¢ moMouiso
raiku 3. AHanmsupyemyto xkuakocte B MUKMA mnogaror dyepe3 BXOIHOU wmITyLep 5.
[Tpn anamuze sxunkocrer MKMA ycTaHaBiAMBaIOT TOPU3OHTAIBHO TaK, YTOOBI
BBIXOJHOM mTyLep 6 ObuI pacnonoxeH BBepxy. B atom ciyyae UK 3anonnsercs 6e3
ny3bIpbKOB BO3Ayxa. [Ipum aHanmu3e Tra30B BBIXOJHYIO TPYOKYy COEAMHSIOT C
TUAPO3aTBOPOM 4YTOOBI M30€kaTh BO3MOXKHOIO mnomajnanus Bo3ayxa B UK uyepes
BBIXOJHOM mTyuep. g noiayn aHaau3upyemMou mpoObl 10MyCKaeTCs UCIOIb30BaTh
NEPUCTATBTUYECKUN HACOC WIM MUHHKOMIIPECCOP, KOTOPBIE MOKHO YCTAHOBHUTH B
BBIXOHOW Maructpanu. CieayeT MOMHHUTh, YTO PAacXo[ Ia3a WM JKUIKOCTH 4Yepes
NKMA nomxen coctaBisath He 6osiee 20 mi/mMun. B potuBHoM cityuyee B UK Oyner
CO37aBaThCsl JABJIEHUE 3aMETHO oTiuyarouieecss or armochepHoro. KamuOpoBky
ACpH; moxno npoBoauth 1o [II'C wiu yrctomy Bojgopoay (cM. 1. 9) He pocTaBas
AC u3 UKMA.
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10.2. OnpexaeJienne BOAOPOa B ra30BbIX CMECHX.

Jns pemienust 3tod 3amaur ucnosib3yloT ABII-11I" U u3MmepuTenbHyr0 Kamepy
UKIIT.

JI1st KOHTpPOJISI COJIepKaHUS BOJOPOJAA B BO3JyXE MPOU3BOJHBIX NMOMEIICHUI
ACpH, ycranasnusatot B UKIII', npenBapuTenbHO OTKPYTUB C HEE BXOJHOW IITYLIEP
(cm. puc. 3.10). [Jna npenynpexaeHuss aBapUWHBIX CUTyalud MPEBbIIICHUS
JOMYCTUMOTO YPOBHSI BOJIOPOJIa CIEAYET BOCIOJIb30BATHCS PEATM30BAHHBIMU B
ABII-11 BO3MOXHOCTSMH BKJIIOUYEHHUSI aBApPUUHOW CUTHAIM3ALUUU M MO3UIIMOHHOTO
peryiupoBanus (cM. 1. 8.3) (BO3MOXXHO MOJKJIIOYEHHUE CHPEHbI YEPE3 «CyXOi»
KOHTAaKT).

Ecom ananusupyemblid ra3 HaxXxOOUTCS TMOJl IOBBIIIEHHBIM JABJICHHEM
(oTHOCHUTENBHO aTMOChepHOro), To ero mpomyckaroT uyepe3 UKIIT, npensaputenbHO
ycTaHoBUB pacxon 1-10 y/yac ¢ TOMOIIBI0O BEHTWJISI TOHKOW pEryJMpOBKHA Ha
BxonHOM Maructpanu. [Ipu manbix pacxomax Beixognyro Tpyoky UKIID crnemyer
COEMHUTH C TUAPO3aTBOPOM.

s oOecrieueHusi W3MEPEHUN BOJOPOJA B PA3PSHKEHHBIX Ta30BBIX CMECSX
aHAIM3aTOP MOXKET OBITh YKOMIUIEKTOBAH YCTPOUCTBOM MOJTOTOBKH Ta30BOM MPOOBI
VIIITI-0I. C mnoMompl 3TOr0 YCTPOMCTBA OCYIIECTBISIETCS BCACBHIBAHUE U
OXJIAXECHUE aHAJIU3UPYEMOTO rasza c MOCJEAYOIUM OTZICJICHHEM
CKOHJICHCUPOBAHHOI BJIarM M HarHeTaHueM B u3MeputTenbHyro kamepy ACpH,.
[MpunuunuansHasg cxema YIII'TI-01 nokazana Ha puc. 10.2.

CucTema NogroTosxRM Npodel
m
200
280
K npmBopy
]
i) 8
o
b=
=
A
72
_,_,—o/_'_\‘_‘\-\_.___/
1. Taa0-¥MIKoCTHOR BRok
2. 3MESEME.
3. $naHey,
4. Toyfia
9. EMKOCTE gnA chopa enand.

Puc. 10.2 IIpuanunuansras cxema YIII'TI-01.
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10.3 AHaauTH4YeCKMH KOHTPOJb KOHLUEHTPAUMH BOAOPOAa B IOTOKeE
JKMIKOCTEH, HalpuMep B XMMHKO-TEXHOJIOTMYECKUX Mpolleccax MOATOTOBKU BO/IbI
na TOLI, 'POC, ADC.

PactBopeHHbIiI B BOAE BOJOPOJ BCIEACTBUE €r0 YHUKAIBHONW TPHUPOABI MOXKET
pacTBOPSTHCS B MeTajllaX CO37aBas BBICOKOE JABJICHUE B HMX KPUCTAILUTMYECKOUN
pelieTke, MPUBOASAIIEE K HMX pa3pylleHUI0 (BOJOPOIAHOE pacxpymnuuBanue). B
aTOMHOW DSHEPreTUKe AaHAIUTUYECKHM KOHTPOJIb PACTBOPEHHOTO BOAOPOJA
HEOOXOoaUM Kak Juisi obOecnedyeHus Oe3omacHod pabotel ADC, Tak u yIs
NpeNoTBpallleHUs]  pa3pylieHus: (BCJIEACTBHE  BOJOPOJHOTO  PACXPYIMUYUBAHMS)
TEMJIOTEXHUYECKOTO 000PYI0BaHUs U TPYOOIPOBOIOB.

JUJIsi  aHAJIMTUYECKOrO KOHTPOJII PACTBOPEHHOTO BOAOPOJIa B HaWIydllel
CTENEHU MOAXOAUT ucnoigHeHue aHanuzatopa ABII-11T. AnanuzaTopbl JOJKHBI
yCTaHaBJIMBATHCS MO MECTY MM Ha muTe. s 3Toro Heo6XoquMo Ha JIMHUM BXOJa
aHAIM3UPYEeMOM TpOoOBl  YCTAHOBUTH PETYJNATOpP  JaBlieHus (Apoccenb) U
XOJIOIUIBHUK. Perynarop naBiaeHust 10JbKeH o0ecreuynBaTh peryJupoBaHre pacxoia
aHanu3upyeMor npoObl yepe3 udmepurenbuyto kamepy (MKITK) B auanazone ot 2
no 50 n/gac. XONOOUIBHUK JIOJDKEH OOecrneuuBaTh OXJIKICHHUE aHATU3UPYEMOU
po0ObI 10 Temmeparypbl 0 — 50 °C. C 1enpi0 yMEHBIIEHHST BPEMEHH TPAHCIIOPTHOTO
3ana3fpiBaHusl W AQPexToB “moacoca Bo3Ayxa® PEKOMEHAYETCS aHalu3aTop
yCTaHaBJIMBaTh B HEMOCPEACTBEHHOW OJIM30CTH OT MpoO0OTOOpHOM Touku. Jls
MOJIBOJIa aHAJIM3UPyeMoN mpoObl K wu3MeputTenbHo Kamepe AC pgomyckaercs
UCIIOJIb30BaTh TPYOKH M3 HepKaBeroled cranu w/win rudkyr Tpyoky u3 IIBX c
BHYTPEHHUM JMAMETPOM HE MeHee 4 MM M TOJIIMHON CTEHKH HE MeHee | M.
Hcnonb3zoBanue TpyOOK U3 CHIMKOHOBOW pe3uHbl He nomyckaercs. Cnus
aHAIM3UPYEeMON TMpoObl JIOJDKEH ObITh cBOOOAHBIM. Jlisi 3TOro momyckaercs
UCIOJIb30BaTh TPYyOKM C BHYTPEHHMM jauameTrpoM He MeHee 4 wmwm. Ilepen
U3MEpPUTEIbHON KaMepoil pPEeKOMEHAYeM YCTaHOBUTh (DHIIBTP TOHKOH OYMCTKH,
KOTOpbIN Bl MOKeTe 3aka3aTh JOMOIHUTENBHO.

st obGecniedeHUs] BBICOKOTOYHBIX M3MEPEHMM KOHIICHTpAlWii BOJOpOJa B
MHUKpPOTPaMMOBOM 00JIaCTH, MBI PEKOMEHAYEM TILIATEIbHO MPOBOAUTH KaTUOPOBKY
HYJIEBOHM TOUYKH (cM. 11.9.).

[Ipu noaxmrouennn wusmepurenpHor kKamepbl (MKIDK) k mpoGoorbopHoit
TOYKE MCTIOJIb3YHUTE CTaHIaPTHBIE NMEPEXOIHUKU, KOTOphle Bhl MOXKeTe 3aka3zaTh mpu
MOKyIKEe aHaiau3aropa wWid 1o e-mail (c HOMEHKJIATypoWl CTaHIapTHBIX
NepexoqHUKOB Bbl MOXeTe 03HaKOMUThHCS Ha HaimeM caiite www.alfabassens.ru).
IIpu ycranoBke ACpH,-03 unu ACpH,-04 B u3MeputenbHy0 Kamepy yoeauTech B
HaJUYUU TEPMETU3UPYIOMIET0 pe3uHOBOro koisibia (cMm. puc. 3.9, 3.10). Hnsa
oOecrieueHuns He3aBUCUMOCTH MMOKa3aHUM OT CKOPOCTU MOTOKA YCTAaHOBHUTE B TPyOKe
npoOOOTOOpHHMKA pacxol BoJbl paBHbIM 2-50 n/dyac. TpyOKy, COEITMHEHHYIO C
BBIXO/JIHBIM IITYIIEPOM U3MEPUTETHHON KaMephl MOJIOKHUTE B CIIMBHOM JIOTOK.
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10.4. AHaTMTHYeCKUII KOHTPOJIb BOAOPOAA B KUAKOCTAX HA TIIyOuHe.

Jns pemieHus 3TOW 3a/Jauyv B HAWJIY4IIEd CTENEHU MOAXOIUT HUCIIOJIHECHUE
aHamu3atopa ABII-1111, B KOMIIJIEKT KOTOPOTO BXOJMUT CEHCOP IMOTIPY>KHOTO THIIA
ACpH,-05. 3TOT ceHcop ycTaHaBIMBAETCS B TEPMETUYHBIN KOPIYC U3 HEPKABEIOIIEH
CTaJIM ¥ UMEET HAJCKHYIO 3a/IeTIKy Kabemns (cm. m.1.3, 4).

Jliist obecrieueHrs COXpaHHOCTH CEHCOpa MPHU €T0 IKCIUTyaTallud B 00OBEKTaX C
WHTEHCUBHBIM TEPEMEIINBAHUEM PEKOMEHYEM CEHCOp U €ro Kadesb 3aKpernuTh Ha
mranre. Jlns yaoOctBa MoHTaxka u okciuryarauuu ABII-11I1 Ber  moxere
npuoOpectu  ycranoBouHyio apmatypy (YAP-01). IlpunnunuansHas cxema
yctaHoBku ACpH,-05 ¢ momomipio Takoil apMarypsl npuBeaeHa Ha puc. 10.4. C
nomomiblo 3Tol apmatypsl ACpH, MOXeT ycTaHaBIMBaTbCS B METAHTEHKH,
LUCTEPHBI U EMKOCTH (HaPUMEP B EMKOCTH C PAIUOAKTUBHBIMU OTXOJIaMH ).

1. AHanWzatop
2. CeHcop.

3. CHoTEemMa norpys eHMa.

Puc. 10.4 Cxema ycranoBku ACpH; ¢ MOMOILIBbIO CUCTEMBI OTPYKEHHUS.

10.5. AHaJauTHYeCKMH KOHTPOJb BOJOPOAAa B COCyaax W TPyOooOmpoBoaax
padoTaimnx Mo 1aBJeHUEM.

Jnsg pemeHnss 3TOM 3aJa4d B HAWIYYIIEH CTENEHW MOAXOIUT HCIOJIHEHHE
ananuzatopa ABII-11A, ABII-11b, B kommiekT kotoporo Bxoaut ceHcop ACpH,-
06, cHaOXEeHHBI KOMIIEHCATOPOM BHEIIHEIO JIABJIEHUSA. DTOT THUII CEHCOPOB MOXKET
yCTaHABIIUBaThCA B TPyOONpoBOAbl W OallacHble JIUHUU 4YEpe3 CTaH/IapTHHIC
¢manmer.  Cencopet  ACpH, BBIMycKaloTCI B HECKOJBKUX — MCIOJIHCHUSX
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OTJIMYAIOLIUXCSI TAa0APUTHBIMUA M MPUCOCAUHUTENbLHBIMU padmepamu (cM. puc. 3.8).
Cencopsl ACpH, BBIIEPKUBAIOT CTEPMIM3ALUIO OCTphIM mapoM mnpu 143 °C, uro
MO3BOJISIET UX MCIOJIB30BaTh B (pepMeHTepax U OMOpeakTopax Kak OTEYECTBEHHOTO,
Tak W 3apy0OexxHoro mnpousBoiactB. Ilepexn crepuimzanuedt QepmeHTepa cC
yctaHoBiieHHbIM B HeM ACpH,-06, He00X0IMMO OTCOEANMHUTH Kabeslb OT CEHCOopa, U
HA €ro pa3zbeM HAKPYTUTh 3aUUTHYIO 3artymiky. [Ipu 3Tom HEo0x01MMO yOeauThCs B
HAJIMYUU U 1IEJIOCTHOCTU TEPMETU3UPYIONICH MPOKIAIKU B 3alIUTHOM 3arinyiike. [Tpu
CTEpUJIM3AIIMU CEHCopa B OMOpEaKTOpe OJIeBaTh 3aAIIUTHYIO 3ariyIIKy HE TpeOyeTcs.
Ananuzatopsl ABII-11A B kommiekte ¢ ACpH,—06 MOryT HalWTH IPUMEHEHUE
IpU aHAJTUTUYECKOM KOHTPOJIE PACTBOPEHHOTO BOAOpPOJa B 1-OoM KOHType
OXJIQXKICHHUSI SIIEPHBIX PEaKTOPOB.

11. TexHu4yeckoe 00CTyKMBAHUE AHAJIU3ATOPA.

Eciu Bam ananuzatop HyXmaeTcsi B TEXHHMUYECKOM OOCTY>KMBaHUH, PEMOHTE WIIH

NEPUOUYECKON TOBEPKE, CBSDKUTECh C CEPBUCHBIM LEHTPOM GUpMBI «AJbda

BACCEHC» (agpec ykazan Ha 1 cTp.) unu ¢ OnwxailimmM oQUIIMATIbHBIM JHIEPOM.

Konrtaktaple TtenmedoHbl  OQUIMATBHBIX JWJIEPOB  pa3MEIIEHbl Ha  caiTe

www.alfabassens.ru

CepsucHsiii 1ieHTp OO0 «HII® «Anbpa BACCEHC) BBIIOIHICT BeCh KOMILIEKC

paboT MO TEXHUYECKOMY OOCIYXKMBAaHUIO AaHAIMW3aTOPOB WX TIEPBUYHON U

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

MIPOBEJICHUS 3TUX Pad0T Bl MOKeTe 03HAKOMHTHCS Ha caiite www.alfabassens.ru

11.1 DnexTpoHHBIN OJIOK aHAIM3aTOpaA KpaHEe PEAKO HYXKIACTCS B 00CITYKUBAaHUU U
peMOHTe Onaromapsi BBICOKOMY KaueCTBY IPOM3BOJACTBA aHAJIU3aTOPOB,
UCIIOJIb30BAHUIO HAJICKHBIX KOMILIEKTYIOIIUX, MPOYHOCTH, FEPMETUYHOCTU U
BBICOKOW CTENEHUW MNPOMBINUIEHHON 3amuThl Kopmyca aHanuzatopa (IP-68).
Kaxxnprii ananu3atop B KOMIUIEKTE C JATYUKOM TOJABEPTaeTCsl UCTIBITAHUAM Ha
HAJCXKHOCTh B Teuenune 1 mecsma. [lepex ornpaskoit [lorpebutento kaxmbrit
aHaIu3aTop NPOXOAUT MPEANPOJAXKHYIO TMOATOTOBKY M TECTHPOBAHUE
paboTOCTIOCOOHOCTH €ro OCHOBHBIX OJOKOB. B mepuoamdeckoil 3ameHe
HY’KJTA€TCS TOJIbKO OaTapeiika, yCTaHOBIICHHAS B HUDKHEM OTCEKE aHaJIM3aTopa.
3ameHa OaTapeWKu OCYIIECTBIACTCA TIPH TEXHUYECKOM OOCITyKMBaHUU
aHaju3aTopa Iepe] NPEeACTaBICHUEM €ro sl €KErogHON MNepUoaHYecKOi
noBepku B opransl TOCCTAHIAPTa P®.

11.1. AmmepoMeTrpudecKkue CEHCOpBl Ojarofaps OpPUTHHAIBHBIM TEXHUYECKUM
pEIICHHSM, UCIOJIb30BAaHUIO OJArOpOJIHBIX METAJIOB U BBICOKOMY Ka4yeCTBY
MPOU3BOJICTBA HMMEIOT HEOTPaHWYECHHBIA CPOK cIyXObl. B TO ke Bpems
CEHCOpPBI HYXKIAIOTCS B TIPOBEJICHUU MEXPEIJIAMEHTHOTO OOCITY>KHBaHMUS,
BeImosiHsgemoro Ilorpeburenem B mporecce skcruryaranuu. K atum paboram
OTHOCATCS 3aMeHa MEMOpaHHOTO KOJIMMayka U TeJMeBOro  pacTBOpa
anektpoiuta (cMm. 1. 3, 4). IlepyoAMYHOCTH 3aMEHBI 3JIEKTPOJUTA U
MEMOpPaHHOTO KOJIMAayKa 3aBUCUT OT YCJIOBUN SKCIUTyaTalldyd aHaju3aTtopa |
JIOJKHA MIPOBOJUTHCS HE peke 1 pa3a B rof], a TAKkKe B CAEAYIOLIUX CIyYasx:
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e HapymeHa 1eloCTHOCT MeMOpaHbl. BHENIHUM NPU3HAKOM JTOTO CIyKaT
BUJIUMBIC KaIleJIbKU AJIEKTPOJIUTA HA TOPIIOBOM MOBEPXHOCTH CEHCOPA, a TAK¥Ke
3HAYUTEILHOE YMEHBIIICHUE YPOBHS AJIEKTPOJIUTA B KOPITYCE CEHCOPA;

e MemOpana BBITAHYJACh M HE JOCTATOYHO CHJIBHO HATSATHUBAETCS TOPIIOBOI
YacThlO CTEKJISHHOM Tmiib3bl (cM. puc. 4.2). IlpusHakoM ciiaboro HaTsKEHHUS
MeMOpaHbl SIBJIIETCSI 3HAYUTEIbHOE CHUXKEHHE OBICTPOJICUCTBUS U BBICOKOE
3HAYEHHUE OCTATOYHOI'0 TOKAa CEHCOpa;

o [lokazanusi aHanmu3aTtopa MpU U3MEPEHUSX WIH KaTUOPOBKE HECTAOWUIIBHBI U
UMEIOT OOJIBIION Apeid.

Ecniu B ceHcope BO3HMKIA Kakas-TO HEMNoOJIaJKa NpPeXAEe BCEro IPOBEPHTE
[IEJIOCTHOCTh KaOensl W CTEeKISSHHOW TWib3bl. Hamuuume TpemuH M CKOJIOB Ha
crexisiHHON ruib3e AC cBuueTenbCTBYyeT 0 HecoOmoaeHuu I[lorpeburenem mep
npenoctopokHocter (cM. m. 6). Heakkypatnoe obpamienue ¢ AC u HecoOmoieHne
Mep NPEeAOCTOPOKHOCTEN MOXKET MPUBECTU K ero norepe. IIpu BeIsiICHEHMH TPUYMH
OTKa30B MOTYT OKa3aThCsl TMOJIE3HBIMH TecThl paboTocmocobHocTn AC. DTH TECTHI
MOXHO TakKe TMPOBOJUTH MPU 3aMEHE MEMOpPAHHOTO KOJMadyka W pacTBOpa
AIEKTPOJIUTA.

Tect Nel. [IpoBepka cONPOTUBIICHHS U30ISLUHA MEXIY KaTOJIOM U aHOJIOM.

1. Caumure MeMOpaHHBI Konmadok (cm. puc. 3.7, 3.8) u mnpomoiite
ANEKTPOJHBIN aHcaMOJIb B JIUCTWUIMPOBaHHOW Bojme. C  TOMOIIBIO
GbuIbTPOBATILHON OyMaru yJaJuTe Karuid BOJABI M THIATEIBHO MPOCYIINUTE
TOPLOBYIO YaCTh CTEKISIHHOM T'HJIb3bI.

2. B riaBHOM MEHIO BOWJIUTE B ONIIMIO TUATHOCTUKA CeHcopa. (CM. 11. 8.4).

3. Ecam tok cencopa (Icenc) umeer 6au3koe K HyJrO 3HadeHue (CM. puc. 8.4-
20) um comocraBUM ¢ BenuyuHOM ocrarouHoro Ttoka (I ocrt), TO
CONPOTHUBJICHUE H3OJIALMU HAaXOAUTCS B Ipenesax HopMmbl. Ecim TOk
CEHCOpa 3HAYUTEIFHO OTJIMYAIOTCA OT HYJIs, TOMpoOylTe 0oJiee TIATEIHHO
BBIIIOJIHUTh M. | Hacrosmero Tecra. BbICOKOE 3HaUY€HHE TOKa CEHCopa
CBUJIETEJIbCTBYET O HAPYIIEHUU CONMPOTHUBIEHUS U30JSIIUU. K BO3MOKHBIM
MPUYMHAM CJIEIYeT OTHECTH HapyIIEHHE IEeOCTHOCTU KaOelssi, TPEUIUHBI
WU CKOJbl B CTEKJISIHHOW THWJIb3€, a TaKK€ MONaJaHue BIard B pa3beM
ceHcopa. B mocnegnem  ciiyyae — cleQyeT — HPOMBITH  pa3beM
JUCTUJUIMPOBAHHOM BOJOW, a 3aTeéM TINATEIbHO MNPOCYLIUTh B TEUYEHUE
CYTOK IIpH TemIeparype 0:m3koit k 40-60 °C.

Tect Ne2. IIpoBepka gaTuvka TeMIEpaTypbl. DTOT TECT BBIOJHIETCS IMOCIE

BbINIOJTHEHUS TecTa Nel.

1. B okne «/luarHoctrka ceHcopa» HaOIIOmalTe 3a MOKAa3aHUAMH KaHala
u3mepenus remmepatypsl (T). Bo3bmuTe ceHcop 3a MIacTMacCOBYIO J€Tajlb
U BBIJJOXHUTE HA CTEKISHHYIO THWJIb3y CEHCOpa, HAIpaBIisis CTPYIO
aJbBEOJISIPHOTO BO3/lyXa Ha TOPLUOBYIO YacTh CTEKJISIHHOM ruib3bl. Ecim
TeMIlEpaTypa OKpy»Karolero Bosayxa Hmwke 35 °C, TO IOKa3aHus
temriepatypsl (T) OyayT yBenmudmuBaThHCA.

2. Ilo wMepe wucnapeHus BJard CcO CTEKJISHHONW TWIb3bl TOKa3aHUS
TEMIIEpaTypbl OYIyT YMEHBIIATHCS CTPEMSICh, K MPEKHUM 3HAUYCHUSM.
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Takoe moBeneHHE ceHcCOpa CBUAETEIBLCTBYET 00 OTCYTCTBHHM OOpPHIBOB B
ka0ese u pazpeMe ceHcopa. Eciii moka3zaHus TeMmneparypbl HE MEHSIOTCH,
TO TO-BUJIUMOMY, K KaOeJIl0 CeHCOpa TMPUKIAIbIBAINCH HEIOMYCTHMO
BBICOKHE MEXaHUYeCKHe yCWiHs (CM. 1M.6), 4TO MOTJIO NMPUBECTU K OOPBIBY.
B stom cnyuae cBspkutech ¢ cepBUCHBIM 1eHTpoM OOO «HII® Annda
BACCEHC». PemoHT Takoro ceHcopa BO3MOXKEH TOJBKO B cllydae OOphIBa
kabens y pazbema. [Ipu HETOMyCTUMO BBICOKMX MEXaHHYECKUX Harpyskax
Ha KaleJab MOXKET TaKKe MPOU30UTH OOpBIB MPOBOAOB Kabess JaTyuka
TeMmriepaTypbl. B 3ToM ciyuyae TecT mpoBeleT aHaJIM3aTOp M BBHICBETUT Ha
mucruiee Haanuch «Jlatunk He mnoakiroueH». B aTOM ciydae Takke
cBspKHUTECH ¢ cepBUCHBIM LIeHTpoM OO0 «HIID Ansdpa BACCEHC»

11.2. W3mepurenbHas kamepa.

[Tpu npoBeieHNH aHATU30B B MOTOKE KUAKOCTEH COJEpKAIIUX OOIBIIOE KOJTUIECTBO
B3BCILICHHBIX YAaCTHIl HA BHYTPEHHEN IIOBEPXHOCTU W3MEPUTEIBbHON KaMephl
NOSIBJIAIOTCA OTJIOKEHMS, YXYAIIAKOIUE €€ IMpo3payHocTh. B 3Tom ciyuae Bawm
CIEAyeT €€ MPOYUCTUTh C IOMOILIBKD MapJeBOr0 TaMIIOHA 3aKpPEIUIEHHOrO Ha
nepeBsiHHOM manouke. st 3 PEeKTUBHOCTH OYUCTKA MOXKHO HMCIOJIB30BaTh JOOBIE
MOIOIIIUE CPEJICTBA, HAIIPUMEDP CTUPAIBbHBIN MOPOIIOK. Vcronbs30BaTh OpraHnyecKue
pacTBopUTeNU (AUXJIOpITaH, XJIOpodopMm, cnupT U Ap.) He pexomenayercs. [lpu
NPOBEJECHUHA YUCTKUM HW3MEPUTEIBHOM KaMepbl KEIATEIbHO TAaKXKE IPOMBITh
oOpatHbIi Ki1amaH (cM. puc.4.5, 4.6). JI1s MCKITIOUEHHUST BO3MOXKHOCTH JIajbHEHIIIETO
3aCOpPEHUsl M3MEPUTENIbHOW KaMephbl 1eIeco00pa3HO YCTAaHOBUTH (PUIBTP TOHKOM
OUYHCTKHU.

12. Bo3MOKHBbIE HEMOJIAAKH CIIOCO0bI HX YCTPAHEHUS.

Bremnne BeposiTHble IpUUKHEI CrniocoObl ycTpaHeHus
IIPOSIBJICHUS
1 Ilocne moakiroue- 2.3aMEHUTH
HUS BUIKHU K CETH 2. Beruen u3 cTpos IIPEIOXPAHUTEIb.

220/36B ananuzatop | NperoxpaHuTElb
HE BKJIIOYACTCS

2. Ha nucnuiee 1. Cencop He noaxmoueH K | 1. OTKpBITh BHYyTPEHHUI

aHaiM3aTopa aHaJIU3aToOpPy OTCEK aHaJIM3aTopa 1

3aropaercs HOJKJIIOYUTH CEHCOP

cooOmienne «Hert 2. OO6pnIB Kabens 2. CBSDKUTECH C CEPBUCHBIM

CEHCOopay LHEHTPOM I10 BOIIPOCY
PEMOHTA WJIM 3aMEHbI
ceHcopa
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3. Iloka3anus He
YyBCTBUTEJIBHBI K
M3MEHEHHIO
KOHIICHTPAIIMH
BOJIOPO/IA.

1. Bbicox pacTBop
AIIEKTPOIUTA

2. O6pbIB Kabens

1. Jlonuts pacTBOp
AJIEKTPOJIUTA U 3aMEHUTh
MeMOpaHHBIN KOJITIavoK.

2. CBsi3aTbCsl C CEPBUCHBIM
IEHTPOM (HPUPMBI T10
BOIIPOCY PEMOHTA WJIU
3aMEHBI CEHCOPA.

4. TIpu kanuObpoBKe
10 BO3AYXY CEHCOP
uMeeT OOJIBIION
OCTaTOYHBINA TOK

I. Bricox

AIIEKTPOJIUTA.

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

pacTBoOp

3. BbITsiHYNnach

1. 3ameHUTH pacTBOp
ANEKTPOJINTA.

2. ITpousBecTy BHEIIHUI
OCMOTp CEHCOopa U
BbIMOJHUTE Tect Nel. [1pu
OTPULIATEILHOM PE3yJIbTaTe
CBSA3aThCS C CEPBUCHBIM
[EHTPOM (PUPMBI IO
BOIIPOCY PEMOHTA WUJIN
3aMEHBI CEHCOPA.

3. 3ameHuTh MeMOpaHHBIN

MOCTOSHHOM
KOHIIEHTpAIUHU
BOJIOpOAA.

TeMneparypel U (WiIn)

pacxoja BOJIbI

ra3onpoHuIaeMas KOJITa40K
MeMOpaHa
5. Ilokazanus 1. Hapymiena 11e10cTHOCTh | 3aMEHUTh MEMOpaHHBIN
ceHcopa MeMOpaHbI KOJIMAYOK.
HECTaOUJIbHBI BO 2. Buitsnynace MemOpana | O6ecnieunTh TpeOOBaHUS
BpPEMEHU TIPH u3-3a MPEBBIIICHUS | [10 TEMIIEPATYPE U PACXOLY

BOJIbI Yepes
U3MEPUTEIBHYIO KaMepy.
3aMeHUTh MEMOpPAaHHBIN
KOJIMA4yoK

6. [1ocne BKiIrOYEHUS
aHaJIM3aTOPAa BBIXOJ]
Ha pabouuii pexuM
npesbimaet 20

Pazpsinunace Gatapetika

3aMEHUTH NATBYUKOBYIO
OaTapero.

MUHYT
7. NHepIIMOHHOCTD BriTsnynace memOpana u3- | O0ecrieuyuTs TpeOoBaHUs
ceHcopa 3a MPEBBIIICHUS | [10 TEMIIEPATYPE U PACXOLY
CYILIECTBEHHO TemriepaTypbl ¥ (WJIM) | BOJIbI Uepes

yBEJIUYUIIACH pacxojia BOAbI U3MEPUTEIBHYIO KaMepy.

3aMeHUTh MEMOpPaHHBIN
KOJIMA4yoK
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IHacmopT

HAa
AHAJIM3ATOP BOJIOPOJIA

AMIIEPOMETPUYECKHUH
ABII-11

H’KIOK 4215-002.1-66109885-10 I1C

C’or.nacoaaﬂo B 9aCTH METOAHKH NOBEPKH

?% ;ﬁime"rpo or 'l BHUN®TPHU
L ( A.C. JloiinnkoB
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1. HABHAYEHUE U OBJACTDb IPUMEHEHMWSI.

Ananmuzatopsl  Bogopoaa ABII-11 (B  ganpHelimeM -  aHAJIU3aTOPHI)
IOpelHa3HAa4YeHbl JJIs I[POM3BOJCTBEHHOIO aHaiu3a (“HENpepbIBHOIO aHajnza’,
“aHanu3a Ha JIMHUM WKW “‘TEXHOJOTMYECKOro aHanu3a’) koHueHtpauuu (cH),
napuuaibHoro nasiieHus Bojpopona (pH,), m temmneparypsl (T) B XKUIKUX H
ra3000pa3HbIX cpefax.

AnanuzaTopsl, Onaromaps CBOEM  yHHBEPCAJIbHOCTH H  LIMPOKOMY
ACCOPTUMEHTY HCIOJIb3yEMbIX aMIlepoMeTpuyeckux ceHcopoB (AC), Moryr
OPUMEHATBCA Ui PELIEHUs Pa3HOOOPa3HbIX 3a]ad aHAJIUTHYECKOrO KOHTPOJIA
BOJOPO/Ia NPAKTUYECKHM BO BCEX OTPACISAX HAPOJHOIO XO34iCTBa: B aTOMHOW H
TEIJIOBOW SHEPIreTUKE, XUMUYECKON U HEPTAHON MPOMBIIIEHHOCTH U T.1.

AHanu3atopsl NpeAHAa3HAYeHbl Ul SKCIUIyaTalud B NPOMBIIUIEHHBIX U
1a00paTOPHBIX YCIOBUAX IMpPH TEMIEPAType OKpYKaroliel cpeasl oT mMuHyc 20 110
mwrroc 60 °C u temmeparype aHamusupyemoii cpeabl oT 0 10 50 °C, oTHOCHTEIBHOM
BiIaxHocTd Bozayxa 100 % mpu temmeparype 25 °C u arMochepHOM JaBIEHHH OT
84.0 no 106.7 xITa (ot 630 go 800 mm. pT. CT.).

AHanM3aToOpbl OTHOCATCS K:

- BujgaM knumatudeckoro ucnogHenus Y3 u T1 mo I'OCT P50444-92;

- TpymIme 2 B 4aCTH BOCHPUHUMAEMbIX MexaHudeckux Harpy3ok no I'OCT P50444-
92;

- IO 3JIEKTPOOE30MacHOCTH aHaJu3aTopbl yHOBIETBOPsIOT TpeboBanusm ['OCT
P50267.092 u BeInoaHeHbI 10 Kiaccy 3amuThl 11, Tuna B. AHanu3aTopsl BBIIOJIHEHBI
B FEPMETUYHOM KOPITyCE CTENEHH IbLIEBIAro3amursl [P-66.

AHanmu3atopsl BO  B3PBIBO3AIUMILIEHHOM  HUCIOJHEHHMH  COOTBETCTBYIOT
tpedoBanusim ['OCT P 51300.0, TOCT 30852.1-2002, 'OCT 30852.10-2002, nmeroT
BUJ B3PBIBO3AIIUTHI «HUCKpPOOE30MacHas »JJIEKTpUYecKass IeNb YPOBHS «ib» u
B3pbIBOHENPOHUIIaeMas 000Ji0uka (OJIOK MHUTaHUS W PETUCTPALMU aHAIU3aTopa
ABII-11X), ypoBeHb B3pBIBO3ALIUTHI B3PbIBOOE30MACHBIN I CMECH T'a30B U MapoB C
Bo3ayxom kareropuu IIC, rpynn T1...T6. B anekTpuueckyro cxemy 010Ka MUTAHUS
B3pPBIBO3AIIMIICHHBIX  AHAJU3aTOPOB  BHECEHbl  JJIEKTPUYECKHE  DJIEMEHTHI,
OrpaHUYMBAIOIME HANpPsDKEHHME W TOK Ha BbIXOAE OJIOKA MUTaHUA [0
uckpobeszonacupix 3HaueHnii mo ['OCT 30852.10-2002 (znonHsblid  Oapwep
6e3omacHoctr). /[l rambBaHUYECKOTO pa3AefieHUs] SJICKTPUUECKUX Lemneil Onoka
OUTAHWUS U PETUCTPALlMU OT CHJIOBOM ceTH MpuMeHeH TpaHnchopmarop. KoncTpykuus
paszaenurenbHOro Tpanchopmaropa coorBerctByetr TpedoBanusim 'OCT 30852.10-
2002.

DneKkTpuyeckre LEeNU  CEHCOPOB  ra30aHaju3aToOpOB  HMMEIOT  [apaMmeTphl,
COOTBETCTBYIOILHE 3IEKTPo0OOopynoBanuto noarpymisl [1C.

Ananuzaropsl ABII-11 BBINOJHAIOTCS B HECKOJBKUX BApUAHTaX MCIOJHEHUS,
K&KJ0€ M3  KOTOPbIX  OTJIMYAETCAd  aMIIEpOMETPUYECKHMM  CEHCOPOM  H
OPUHAIECKHOCTSIMH, BXOIAIIMMU B KOMIUIEKT €ro mnocTaBkH. KoHCTpykuuu
aMIePOMETPUIECKUX CEHCOPOB pa3pabOTaHbI C yUETOM CIieHU(UKA U3MEPEHUN B TOU
WM WHOW 00JIacTh HapomHOTO Xo3sicTBa. [loaTomMy mpm BeIOOpE BapuaHTa

Hayuno-npouseoocmeennan Qupma “ BUOAHAJTUTHYECKHE CHCTEMbI H CEHCOPBI”
AHAJIU3ATOP BO/JOPO/IA ABII-11
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HCIIOJIHCHHUA aHaJIM3aTopa JKCJIIATCIBbHO MHCXOAUTH W3 HASHAYCHUA U obnactu
MMPUMCHCHUA aHAJIMU3aTopa. O6mactu IMPUMCHCHHA aHAJIMU3aTOPOB U 0003HAYCHHUS UX
BAPHUAHTOB HX HCIIOJIHCHHA IIPU 3aKa3¢ MW B AOKYMCHTALlMKM JOPYTOro Hu3ACINA

NpuBeJICHBI B Tabuie 1 .

Tabmuma 1.
O0o3HaueHne Oo0o3nauenne AC n Ha3nauenue 1 00J1aCTH
HCIIOJTHEHU S aKceccyapoB NMPUMEHEHHSI aHAIM3aTOpa
aHaJIM3aTopa BXOAAIINX B ABII-11
KOMILJIEKT MOCTABKH
ABII-11J1 ACsz-Ol IIpennasHadyeH ISl WU3MEPEHUMN
TY 4215-002-66109885-10 KOHIICHTpallu1d, IaplHaJIbHOIO
JTIaBJICHUS BOJIOpOJA u
H3mepurenarHas kamMepa | teMrepatypbl B OKHAKOCTSIX U
HKMA nim UKIDK rasax. [TpumensieTcs B
71a00paTOPHBIX YCIIOBUSIX
Pa3IMYHBIX MIPOMBIIIJIEHHBIX
MPENPUITHN u Hay4HO-
HCCJICIOBATEIILCKUX
YUPEKICHUM.
ABII-11T ACpH2-03 IIpennasHadyeH sl WU3MEPEHUMN
TY 4215-002-66109885-10 KOHIIEHTpalMku  BoIOpoda B
razo00pa3HbIX cpenax.
H3mepurennnas kamepa [IpuMensieTcss g onpeeseHusl
UKIIL wm UKAT “yTeuek” BOJIOpOAa B
IToOyauTtens pacxoga
(rpyma) AJEKTPOJIU3HBIX, B  CHCTEMax
OXJIAKJICHUA TEeHEpPaToOpoB, B
E€MKOCTAX C KUJKHUMHU SIACPHBIMU
OTXOJaMH, a TaKke  JUIA
MOHHUTOPHHIA COCTaBa BO3/yXa
MIPOMBIIIJIEHHOW 30HBI C LEJIBIO
obecreueHus
M0KapOB3PBIBOOE30ITACHBIX
YCIIOBHMI TPOU3BOJCTBA.
ABII-11T ACpH2-04 N3mepenuss Bogopona B BOJE B

TY 4215-002-66109885-10

HN3mepurenbHas kamepa
HUKIIK
¢ 00paTHBIM KJIANIAHOM

TOM YHCJIE B MHUKPOTPAMMOBOM
JAara3oHe KOHLEeHTpauui. s
KOHTPOJIA MPOLIECCOB
BOJOXHUMIIOATOTOBKM B aTOMHOM
u TeroBou sHepretuke: TOII,
I'POC, ADC, TEIUIOCETH,
KoTenbHbIE. [IpuMeHsitoTcs B
XUMHUYECKOH, He(TIHOM,
MUIIEBOM MPOMBIIIJICHHOCTH U
BOCHHO-ITPOMBIIIIJIEHHOM
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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

[IpennasHadyeH [IsI WM3MEPEHUM
KOHIIEHTPAIIMU BOJIOPOJIa B Ta3ax
U SKUJIKOCTSX HEMOCPEICTBEHHO
B TOUYkax oTOopa mpod. Moxer
YCTAHABIIMBATbCSI B  €MKOCTH
3allOJTHCHHBIE  aHAIU3UPYEMOU
Cpeloi, HampuMep LUCTEPHBI C
He(pTenpoyKTaMu, METAaHTEHKH,
KOJIOJIIIBI, ITaXThI U T.]I.

[IpumeHseTcss AJjisi OnpeesieHus

“yTeuek” BOJIOpOJA B
ANIEKTPOJIM3HBIX, B  CHCTEMax
OXJIQXJEHUS TI'eHepaTopoB, B

EMKOCTSIX C KUIKUMHU SICPHBIMU
OTXOJaMH, a  TakKe  UIs
MOHHUTOpPHHIA COCTaBa BO3yXa
IIPOMBIIIUICHHON 30HBI C IIEJIBIO
obecrieyeHus
I0’KapOB3PHIBOOE30MACHBIX
YCJIOBHI IPOU3BO/ICTBA.

ABII-11 A

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

ACpH,-06
Crepunusyemsle
CEHCOPBI IIpU
temneparype 143 °C u
JTABJICHUU 3 aTH.
BrimmonHeH B kopiryce
Y3 HEPIKaBEIOLLEH CTalu
Tunopaszmep
YTOUHSIETCS IIPU 3aKa3e.

[IpenHaszHaueH mjisi U3MEPECHUU
KOHIIEHTpAIlMM  BOJOpOJAa B
KUJKUX U Ta3000pa3HbIX cpefax
MIPpY BBICOKUX JIaBJICHUSIX, B TOM

yucie B l-om  KoOHType
OXJIXKICHHUSI SIEPHBIX
peakTtopoB  («A»). CeHcopsl
MOTYT  YCTaHaBJIUBaTbCA B
dbepMeHTEpbl W OHOPEAKTOPHI
OTEUECTBEHHOT'O W HMMIIOPTHOTO
IIPOU3BOJICTB. AHanuzatopsl
ABII-11b TaKXKe MOTYT

NPUMEHATHCS B XUMHUYECKOH U
HedrenepepabdarpiBaromieit

IIPOMBIIIIEHHOCTH, Korjga
HEOOXOIMMO IIPOBOJIUTH
M3MEPEHUS KOHLIEHTPaLUU
BOJIOpOJIA pH BBICOKHX
JIaBJICHUSIX.

ABII-11 C ACcH,-01 N3mepenus KOHLICHTPAaLUHU

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

repMETUYHOM Kopnyce | HCU3BECCTHBIMU
CO BCTPOEHHOM K03 puIHMEHTaMK

Hayuno-npouseoocmeennan Qupma “ BUOAHAJTUTHYECKHE CHCTEMbI H CEHCOPBI”
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MAarHUTHOW MEIIAJIKOW | paCTBOPUMOCTH BOJOPOAA.
U YCTPOUCTBOM
MEXaHUYECKON OYMCTKHU
AIEKTPOAOB.

2. TEXHUYECKHUE XAPAKTEPUCTUKH

OCHOBHbIE TEXHUYECKHE XapakTepucTuku aHanuzatopa ABII-11 npuBeneHsl B
Tabnmiie 2.

Tabmmma 2.
TEXHUYECKUE XAPAKTEPUCTUKU 3HAYEHUE
TEXHNYECKHNX
XAPAKTEPUCTUK
Jlnama3zoHbl MOKA3aHUN:
- KOHIIEHTpaluu BOJAOPO/Ia, MKF/I[M3 0-2000
- KOHIIEHTpaluu BOJAOPO/Ia, MF/,Z[M3 0-20.00
- MPOIICHTHOTO COJIEP>KaHUsI BOJIOpOa B razax, 00. % 0—-20.00; 0 —200.0
- IapUUAJIbHOTO JAaBJICHUS BOJIOPOJIA, MM.PT.CT 0-200.0; 0 — 2000
klla 0-20.00; 0 —200.0
- TEMIIEPATYPHI aHATM3HPYEMOIi skuakoctH, °C 0-50.0
[Ipenensl momyckaeMoro 3HaY€HUsT OCHOBHOM aOCOIIOTHOU
MOTPEIIHOCTH aHAJIU3aTOPA MPU U3MEPEHUH:
- KOHIEHTPALKUH BOJOPOA B )KUAKOCTSX,
B quanasonax: 0 - 200 Mxr/qM’ +(2.0+0.03*A)
200 - 2000 MKr/mm’ + (0.05*A-2)
2.00 — 20.00 mr/n +(0.10*A-0.1)
- MPOLIEHTHOT'O COJIEpKaHMs BOAOPOA B razax
B quanasonax: 0 - 20 06. % + (0.1 +0.03*A)
20 - 100 06. % +(0.05*A-0.3)
- MapLUHAIBHOTO AaBJIEHUS BOJOPOAA
B nuamnazonax: 0 - 20 kIla +(0.1+0.03*A)
20 - 200 xITa +(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 gonmyckaeMon CUCTEMAaTHYECKOM MOTPEITHOCTH
«}KI/IILKOCTL-reB»l, %, He Ooiee 3
Bpewms ycranosienus 90 % nokazaHuii npu
“ckauKk000pa3HOM™ M3MEHEHHUH KOHIICHTPAIIMH BOJIOPOIa
npu 25 °C, cek, He Gosee 30
ABTOMaTHyeckas cucreMa cuH(pa3zHoi TemMnepaTypHou Ha cBoiicTBa
KOMIIEHCALUH MeMOpaHbI U Ha
KodhpurmeHT
pPacTBOPUMOCTHU
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BOJIOPOJIa

Buaer kanmubpoBok: Ilo HyneBo# Touke 10 BO3YXY
ABTO KaauOpOBKa o [IT'C
CrnenkanuOpoBKa ¢ iomoripr YK-01

Koppexkiius 6apoMeTpuiecKoro AaBieHUs €CTh

Koppekiust Ha coeHOCTh €CTh

TpeBokHas cUrHANM3AIMS 110 BEPXHEMY U HIDKHEMY
pEryJIUpyEeMbIM IpeJiesaM CoJIep KaHus BOJIOPOia

3BYKOB35{, CBCTOBas1

Bpewms ycTanoBieHus pabodero pexuma

nocJie BKJIIOUYEHHMsI, MUH, HE 0oJiee 5
ToxOBBIN BEIXOI, MA 0/4—-20,mmu 0 -5
B03M0OXHOCTH HACTPOWKH IIKAJIBI CAMOIIHCIIA Ha €CTh
TpeOyeMblIil 1Uana3zoH U3MEPEHUs 1 3aaHus

koa(punuenta macmradbupoanus (Km) npu aBapuiinom Km=2; 5; 10; 20
3allIKJIMBAaHUM CAMOIIHCIIA

B03MOXHOCTH TPOTOKOIMPOBAHUS PE3YJIHTATOB €CTh
U3MEpPEHUN C UX COXPAaHEHHEM B MaMITH 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 MEHEe 5000
Cpox ci1y>K0bl aMIIEpOMETPUUECKOTO CEHCOpa He orpanuuen
CpelHui CpOK CITy»KObI aHAJIM3aTOPA, JIET, HE MEHEe 10
[Torpebisiemas MmontHoCTh, B*A, He Gonee 5
Hanpsixkenue nuranus 36/220 B, 50 I'ny
Jlucnnen ¢ noacBeTKon ['paduyeckmii
KrnaBuarypa ¢ nojacBeTkou Knomnounas
["aGapuTHbIe pa3Mepbl, MM, He OoJiee:

- U3BMEPUTEIBHOTO yCTPOIMCTBA 174x174x161

- rpaUUECKOTO JUCTLIeS 80x50

- U3BMEPUTEIBHON KaMephbl 100x90x30

- aMIIEPOMETPUYECKOTO CEHCopa 16x80

- IJTMHA Kabeuisi, He MeHee, M 2

Macca ananm3zaropa, Kr, He 0osiee 5.0

IIpumeyanue:

A - moka3aHus aHaTU3aTopa B BRIOPAHHOW €IMHUIIEC U3MEPEHHUS.

1
) — CHcTeMaTHdecKas TOrPeIHOCTh «KHIKOCTh-Ta3» BBIYHCIACTCS 10 GopMyIie

rae:

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

A" — 1oKa3aHus aHaJIM3aTopa B BOJOPOIOCOAEPKAIIIEH Ta30BOM CMECH,

A ™ - nokazaHus aHaJim3aTtopa B BOAC H&CLIHICHHOﬁ ATOM ra30BOM CMECHIO.
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3. COCTAB U3JEJIMA 1 KOMIIVIEKT IIOCTABKH

B xomIiekT noctaBKku BXOIAT U3ACIINA IICPCUNCICHHBIC B TalI1. 3

Tabmmma 3.
HaumenoBanne O0603HauCHHE IOKYMEHTA KonnuecTtBo

1. YcTpolicTBO ~ M3MEpPUTENBHOE HXKIOK 4215-002- 1
ABII-11 66109885-2010

2. CeHcop aMIIepOMETPUYECKUI HXKIOK 4215-002- 1%

66109885-2010
3. Kamepa nzmepurenbHas HXKIOK 4.146.001-02 1*
3anacHbl€ 4acTH
4. Kopmyc ACpH, B cbope HXXIOK 4.001.001.001- 3
03.01
5. DJIAKOH C ANEKTPOJUTOM HXHOK 6.870.062-01
6. Kosb110o pe3nHoBoe HXTIOK 8.623.160-02
OKCIUTyaTallMOHHAs TOKYMEHTalus

7. KOMIUIEKT 3KCIUTyaTalMOHHOMN HXKIOK 4215-002.1- 1

JIOKYMEHTAILIMU, TacCHOpPT 66109885-10PD

*) onpenenseTcs BApUAHTOM ITOCTaBKU

4. TIOBEPKA AHAJIN3ATOPA.
4.1. IloBepka aHanM3aTOPOB NOJDKHA IPOU3BOAUTHCS HE peXe OJHOro pasa B 12
MECSLIEB, & TAKXKE MIOCIIE PEMOHTA U JUIMTEIBHOIO XPAHEHHS.
4.2. YcnoBust HOBEPKHU U MMOATOTOBKA K HEH.
4.2.1. Ilpu npoBeieHNHU MOBEPKU JOJIKHBI COOJIIOAATHCS CAEAYIOUIUE YCIOBUSL:
- Temmeparypa okpy»xatomieit cpeast 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) MMm.pT.CT.;
- Hanpspkenue cetu 220 +22 B, 50 +£ 0,5 I'm.
4.2.2. llepen mnpoBeleHHEM TMOBEPKU aHaIuW3aTOpa HEOOXOJUMO BBIIOJIHUTH
[OATOTOBUTENbHBIE padOThl. I 3TOro pa3MecTUTE IOBEpPSEMOE H3JACINE H
HE0O0XoMMoe 000pyAoBaHME Ha paboyeM cTosie, oOecreyuB yao0CTBO padOThl U
UCKJIFOUMB MONAJaHUE Ha HETO MPSAMBIX COJTHEYHBIX JIyUeil.

3areM MOArOTOBBTE aHANM3ATOP K padore cornacHo pasgeny “IloaroroBka k
paboTe” HACTOSIIIETO PYKOBOJICTBA MO AKCILTYaTaINH.

4.3. [IpoBeieHre NOBEPKH.

4.3.1. TloBepka aHanmu3aTopa 3akKiIOYaeTCs BO BHEIIHEM OCMOTPE aHaIM3aTopa,
ONpEJEICHUN  CUCTEMAaTUYECKOM  morpemHocTH  <«OKMAKOCTh-ras», MpeiesoB
JOITy CKaeMOU aOCOIIOTHOM IOTPEIIHOCTH U3MEPEHUN, KOHIIEHTpaluu
(mapuuaspHOTO JABJEHUS) BOJOPOAA, TEMIEpPAaTypbl U BPEMEHH YCTAHOBJIECHUS
ITOKA3aHHM.
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4.3.2. IIpu npoBeieHUH BHEIIHETO OCMOTPA JTOJIKHO OBITH TPOBEPEHO:
- OTCYTCTBHE MEXAHMYECKHX IMOBPEXKICHHUH, BIHSIOIIMX HA TOYHOCTh IMOKA3aHMIA

aHaIu3aTopa;
- UYHACTOTAa Pa3bEMOB U THE3;
- COCTOSIHHE COE€IMHUTEIBHBIX IIPOBOJIOB;
- COCTOSIHME JIAKOKPACOYHBIX MOKPBITUNA U YETKOCTh MAPKUPOBKHU.

AHanuzatopbl, wumeromue JedeKTbl, KOTOpble 3aTpPYIHSAIOT paboTry ¢
aHAJIM3aTOPOM, OPaKyIOT U HAIIPABJISIOT B PEMOHT.
4.3.3. OmnpeneneHue CUCTEMATHYECKON MOTPEIIHOCTH <GKHAKOCTB-Ta3» MPOBOIST
nocJjie KaJIMOPOBKM aHaIM3aTopa MO ABYM TOYKAM COIVIACHO M. 9 pyKOBOACTBa MO
AKCIUTYaTaluu.

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

€ro CUTHAJ SBJIAETCS JMHEHHON (yHKIMEH ero mapiuaibHOro JaBjieHUs. JTUM, B
YaCTHOCTH, OOBSCHATCS, 4YTO Tmoka3zaHuss AC mpakTUYECKH COBMAJAIOT MPH
u3Mmepenusax pH, B ra3zoBoil ¢aze u >KMIKOCTHU, HaXOIAILIEHCS C HEM B COCTOSIHUU
JTUHAMHYECKOTO paBHOBeECUsA. B TO ke Bpems, U3-3a HEUACAIBHOCTH IAapaMETpPOB
ACpH, uM xapakTepHa CHUCTEMaTUYECKAsl MOTPEIIHOCTh U3MEPEHUM, N3BECTHAS KaK
kodppunment «Kuakocte-raz» (cMm. m. 5.3.3.). Benmuuunna 53TON MOTPEIIHOCTH
NOCTOSIHHA Uit Kaxaoro ucnonHeHus ACpH, u HopMmupyeTcss B TEXHHUECKUX
xapaktepuctukax (cM. 1. 2). [Ipu uzmepenusix pH, u cH, B xuakocTsx aHanuzarop
ABTOMATHYECKHM KOPPEKTUPYET 3Ty NOTPElIHOCTh. braromaps »Tomy pa3HHLIA
NOoKa3aHWi aHanu3aropa mpu usMepeHusx pH, u cH, B Kuakoctu u rase
HaXOSIIMMCS C HEW B COCTOSIHUM JIMHAMUYECKOIO PaBHOBECHS, OKAa3bIBACTCS
CKOMIIEHCUPOBAaHHOW. BBejeHue aBTOMAaTUYECKON KOPPEKIMU CUCTEMATHYECKOMN
MOTPEIIHOCTU «KUJKOCTh-Ia3» MO3BOJSET UCHBITAHUS MO OINPEIEICHUIO MPEIEIIOB
JIOIyCKaeMoil abCOIIOTHON MOTPEUTHOCTH M3MEpPEHHUs MaplUalbHOTO JIaBJICHUS U
KOHILICHTPAIIMM PAaCTBOPEHHOIO B BOJAE BOJAOPOJA IPOBOAUTH MO  METOAUKAM
onucaHHbM B 1.10. 4.3.4.1 - 4.3.4.2, ucnons3ys npu >toM III'C. Ilepen npoBeaenneM
ATUX MCHBITAHUNA OMNPEACNIIOT KOAI(D(PUIMEHT <CKUIKOCTb-Ta3» U BBOJAT €0
3HQUEHUE B AaAHAIM3aTop JUIsl TOCIEIYIOWIEM aBTOMATUYECKOW KOPPEKIUU
pe3ynbratoB uaMepenunii (111 PO).
4.3.3.1. Ilepen ompeneneHUEeM CHCTEMATUYECKOW IOTPEIIHOCTU <OGKUIKOCTh-Ta3»
HEO0OX0MMO OOHYJIUTH KOA(DPUIIMEHT, KOPPEKTUPYIOIINN AaHHYI0 omuoOKy (cMm. IT1
P3). Omnpenenenue cucreMaTH4eCKON MOTPEIIHOCTH <(GKUIIKOCTh-Ta3» MPOBOAIT Ha
ycrtaHoBke YK-0I, BXxoasield B KOMIUIEKT ITOCTABKM aHAJIM3aTopa. Y CTAHOBKY IS
npurortosyieaus [1I'C cobuparoT B cooTBeTcTBUU cO cxemoil puc. 9.4 PD. Cocyn 3
3aMoJHAI0T Ha ¥ o0beMa IUCTUUTMPOBAHHOM BOJIOM M MOMENIAIOT B HETO aKTUBATOP
OT MarHUTHOM MEIMIAJIKU. 3aTEM B HETO YCTAHABIIMBAIOT aMIIEPOMETPUUECKHI CEHCOP
5, repMeTUYHO (PUKCHUPYS €ro C MOMOUIbI0 Tailku 4 W pe3ruHOBOro Kojbla. B
ruapo3aTtBop 10 ¢ MOMOUIBIO LINPULA 3AIMBAIOT 3 MJI JUCTUJUIMPOBAHHOM BOJABI U
3aKpy4YMBaIOT BEHTWJIb 2. PeakTop 7 3amOoJIHAI0T aKKYMYJISITOPHOM CEpHOM KMCIOTOM.
N3MenpyeHHy0 U MPEIBAPUTENIBHO B3BEUIEHHYIO HABECKY METAJUIMYECKOrO IMHKA
maccorr 70 + 10 mr OpocaroT B peakTop 7 W OBICTPO COCAMHSIOT €ro C BXOJIHOM
TpyOkoii 6 emkoctu 3. Ilocie 3aBepuieHusi peakiuu (MpekpaiieHue Impoiecca
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oOpazoBanusi my3sippkoB H, B peaktope 7) BXOAHYIO TpPYOKYy 6 MEpeKpbIBAIOT C
MOMOIIBIO 3aKHMa, U OT HEe OTCOEAMHSIIOT peakTop 7. 3aTemM cocyid 3 3HEPruyHO
BCTpsixuBatoT B TeyeHue 10 — 15 MuHYT, Hachlmas AUCTHUILIMPOBAHHYIO BOIY
Bogoponoconaepxaiieit [1I'C, nmonmydeHHON B pe3ysibTaTe CMEUIMBAHUSA BO3AyXa B
o0beMe cocyla ¥ BOJIOPOJA, MOJYYEHHOTO IMPU PACTBOPEHHHM HABECKH LIMHKA B
pa30aBIEHHON CEepHOM KHCIIOTEe. 3aTeM COCyJ KJIaayT OOKOBOM IMOBEPXHOCTHIO Ha
MarHUTHYIO MeEIIAJKy, MPU 3TOM YyBCTBUTEIbHas mnoBepxHocTh ACpH, nomxna
HAaXOJIUThCA B BOJE. BKIIOYAIOT MAarHUTHYIO MeEIIAJKy H TMOCIE JOCTHXKEHUS
CTAOMJIBHBIX TMOKAa3aHUN MPOU3BOMAST UX OTCYET. 3aT€M €MKOCTh 3 yCTaHaBJIMBAIOT
0] YIJIOM, TaK 4yToObI YyBCTBUTENbHAs nmoBepxHocTh ACpH, Haxoaunacs B ra3oBoi
daze u Ha HeWl He ocTaBajoCh Kamenb BoAbl. [locie MOCTMXXKEeHHs CTaOWIIBbHBIX
MOKa3aHUM MPOU3BOJAT HUX OTCYET M BBIYUCISIIOT 3HayeHue Kod(pduireHrta
«Kunkoctb — ra3y mno dpopmyse

K= (A, — A,,)/A,*100, (5)

rane: Ay m Ay - TIOKa3aHUs aHAIM3aTOpa MPU M3MEpPEHUsX B ra3oBod ¢aze U B
KUIKOCTH (BOJIE) COOTBETCTBEHHO, HAXOSIICICS C HEM B COCTOSTHUM PABHOBECHSI.
Pe3ynbraThl MCHBITAaHUI CUYUTAIOT YAOBIETBOPUTEIBHBIMU, €CIU BBIYUCICHHOE
3HAUYEHHE CHCTEMATHYECKOW TMOrPEIIHOCTH  COOTBETCTBYET TEXHUYECKUM
XapaKTepUCTHUKaM Ha MOBepseMbli aHanu3aTop (1. 2. HACTOSILEro MacIopTa).

IIpumeuyanue. /i TOro 4roObl aHAJINM3aTOP BHOCHJ KOPPEKLHUIO HA OIIMOKY <OKHUAKOCTb-Ias3,
CBOMCTBEHHY!O Bariemy ceHcopy, HEOOX0IUMO BBIOIHUTH AeiicTBus 111 PO.

4.3.4. OnpenaeneHue NpeaesioB JOMyCKaeMOW a0COMIOTHON MOTPEITHOCTH U3MEPEHUS
KOHIIEHTpaIuu (TmapiualbHOTO JIaBIIEHUS) BOJOPOJA MPOBOJAT IMOCIE KATUOPOBKH
aHaJIM3aTopa Mo JABYM TOYKaM COTJIACHO I. 9 pyKOBOJICTBA MO 3KCILTyaTallUu.
HcnbiTanust MOTYyT MOPOBOJUTHBCS KaK IO  aTTECTOBAHHBIM  [MOBEPOYHBIM
Bogoponocoaepxkamum razoBeiM cMecaMm (III'C) mocraBnsiembiM B OamioHax
(n.4.3.4.1), Tak 1 0O ra3oBeIM cMecsM noirydyaeMbIM B ycTaHoBke YK-01 (1m.4.3.4.2)
(mpu moKyTiKe aHanu3aTopa HeooxoaumocTh npuodbperennst YK-01 cornacoBbiBaercs
¢ 3aKa34rKoM.)

4.3.4.1. MeToMka MCTIBITAHUN TIO OINPEACIICHUIO TPEIETIOB OCHOBHON a0CONIOTHOM
MOTPEIIHOCTA M3MEPEHUsI KOHILIEHTpAaluu (MaplualbHOTO AABJIEHUS) BOJOPOJA C
ucnonibzoBanueM [1I'C B 6aimonax.

Jyist mpoBeieHUsT UCTIBITAHUI COOMPAIOT YCTAHOBKY MOKa3aHHYO0 Ha puc. 4.1.
AMIEpOMETpUUECKUI CceHCOp 4 yCTaHaBIMBAIOT B HU3MEPUTEIBHYIO Kamepy,
BBIXOJIHYIO TPYOKY KOTOpPOH TOJICOSIMHSIOT K BBIXOJY YBIaXHHUTENIs 5. BxomaHoit
mryuep UK coenunsror ¢ ruapo3aTBopom 7.
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Puc.4.1. CxemMa yCTaHOBKH.

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

[ToBepKy IPOBOAAT CIEIYIOIIMM 00pa3oM:
e TloouepeaHo MOACOCIUHSIIOT BXOJHYIO TPYOKY (6) yBiIaxkHUTENS 5 K OaqioHam

(1, 2, 3) c arTecTOBaHHBIMU MOBEPOUYHBIMH TAa30BBIMU CMECSIMH BOJIOPOJA C
a30TOM:

"T'az Nel" - 0% Bozopoa (omycKaeTcst HICIOJIb30BaTh aTMOC(EPHBIN BO3YX),
"T'az Ne2" - 15 + 5 % Bogopojia B a3ore,

"T'az Ne3" - 90 +5 % Bogopoaa B a3oTe (JOMyCKaeTCs UCMIOIb30BaTh BOJOPO/I
MoJIydyaeMblii B pe3yJbTaTe€ pACTBOPEHHMS METaUIMYECKOro I[MHKAa B
pa30aBICHHON CEPHOM KUCIIOTE).

C nomo1po peaykTopa Ha 0JHOM U3 0ayuioHoB (1-3) ycTaHaBIMBAIOT pacxon
I[II'C paBublii 2 —10 mny3slppKOB B CEKyHAY (HaOMIOAEHUE BEIyT IO
ruapo3arBopy). [II'C nponyckaror B TeueHure 15 MUHYT, BBITECHSS MIPU 3TOM
OCTaTKH BO3yXa U3 Maructpaiu u Haceimas [11'C mapamu Bogpbl.

[Tocie  gOoCTMXKEHMST  YCTOMYMBBIX  MOKAa3aHUM  NPOU3BOAIT  OTCYET
KOHIIEHTpauy  (mapuuagbHOTO  JIaBJIEHWs) BOJOpoAa B  BBHIOpaHHOM
omepaTopoM eauHUIlE wu3MepeHus (00. %, xklla, Mm.pr.cT., M™Mr/m), u
TEMIIEpaTyphbl.

o Jlnsa kaxnaoit I1I'C npousBoasT 3 + 5 U3BMEPEHU.
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e PaccuuThIBalOT KOHIEHTPALMIO W/WIM MapUHUAIbHOE JaBJIEHUE BOJOpPOJa B
[II"C, HachIeHHBIX TapaMu BOLI 110 (popMynam:

Xj = (B - pH,0)/B*Yj (D)
(PH2) j= (B - pH,0)*Yj (2)
Cj = (CHY)masn*Xj/100 (3)

rae: B — GapoMeTrpuyeckoe JIaBJICHHUE;
Yj - npouentHoe conepxanue Bogopoaa B I1I'C;
Xj, (pH3)j v (j — pacueTHble 3HAYEHUS MPOLEHTHOTO cojepxkanus (00. %),
napuyagbHOrO JaBjieHUs: Bojopoaa (MM. prT. cT. wiu klla) u KoHUEHTpauu
PacTBOPEHHOI0 BOOpOAa (MKI/J, MI/iT), cooTBeTcTBYIOIIHME j-0if T1I'C;
J —nomep I1I'C
pH,0 = (1,014*10°*exp(-5233/(t+273))-0,2401)*(B/760,0)  naBnenue
HACBIIIEHHBIX BOJSIHBIX MAPOB MPU TEMIIEPATYPE UBMEPEHUS;
(CHy) a5, - TAOIUYHBIE 3HAYEHUS! KOHIICHTPAI[MM PACTBOPEHHOIO B BOJIE
BOJIOpOJIa, IPU TemIrepaType usmepenus (¢ ) (aHHble OepyTCsl U3 TaOIUIBI B
I12).
t — Temrieparypa usMepenus, C

Bprumcnstor 3Ha4YeHWs] OCHOBHOW aOCONIOTHOW TOTPEIIHOCTH U KaKIOTO
usmepeHus (4j i) no hopmyie

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

rae: Aji — moka3zaHuA aHaIW3aToOpa B BBIOPAHHOW OMEPATOPOM EAMHUIIE

uzmepenus i j-ro I1I'C u i-ro usmepenus;

[ — IOPSIAKOBBIN HOMEp u3Mepenus, i =3 + 5 B j —oii [1I'C;
Jnsa xaxnporn III'C BBIYMCHAIOT 3HAYEHHUS OCHOBHOM aOCOJIFOTHON IOTPEITHOCTH
usMmepennii (Aj) xak cpenamee apupMeTHueckoe aOCOMIOTHBIX IOrPELIHOCTEH I10
COBOKYITHOCTH U3MEPEHUN

Z] (06. %) =ZA]Z(06%)/H (7)
Aj @H2)=ZAji(PHz)/n )
Aj (Cuy) = 2 Ai(cH) I n )

rae: n — konudectBo uamepenui aia J-ou [II'C, n =3 + 5;

Pe3ynprarel MOBEpKM aHAIM3aTOpAa CUYUTAIOT YAOBIECTBOPUTEIBLHBIMH, E€CIIU
OCHOBHasi a0COJIOTHAs TMOTPENIHOCTh U3MEPEHUM MPOILIEHTHOTO COACPIKAHUS,
MapUHaIbHOIO JABJICHUS U KOHIIEHTPALMKU PACTBOPEHHOTO BOAOPOA JJIsI KAXKIOW U3
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[II'C wHaxomuTcs B COOTBETCTBUU C TEXHUYECKUMHU XapaKTEpUCTUKAMHU Ha
MOBEPSIEMbI aHaTu3aTop (I1. 2. HACTOSIIETO MaclopTa).

4.3.4.2. Meroauka WCHBITAHUM 110 OMNPEACIICHUIO TMPEACIOB OCHOBHOM
aOCOJIOTHOM MOTPENTHOCTH HM3MEPEHUsl KOHIIEHTpaluu (MaplyaibHOro JIaBJICHMS)
Bojoposa 1o III'C, monydaemeix ¢ momomipto yctaHoBkun YK-01 (3amenser
Meroauky 1.4.3.4.1 npu orcyrcrBuu I1I'C B Oanminonax).

Omnpenenenue MPOBOJAT MMOCIE KATMOPOBKU aHalu3aTropa Mo JBYM TOYKam
COIJIacHO I. 9 pyKOBOJICTBA MO HKCILTyaTalH.

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

Cobuparot ycranoBky YK-01 B COOTBETCTBHH CO CXEMOM MpEICTABICHHON Ha
puc. 9.4 pykoOBOACTBA MO HKCIUIyaTallMH. AMIIEPOMETPUYECKUN CEeHCcop 5
ycTaHaBiuBaloT B cocyl 3 mnsi npurotoBiienust [II'C u gukcupyroT ¢ momomiso
raiiku 4.

WcnbiTanuss 1O  OMNpENENCHUI0 TMPEACNiOB  JOMycKaeMol — abCOIIOTHOM
MOTPENTHOCTA M3MEpPEHUsT KOHIEHTpanuu (MmapiuaJbHOTO JaBJICHHUS) BOJOpOAA B
eauHuIax usMepeHus 00. %, klla, MM.pT.CT., MI/lI, MKI/I TPOBOIAT IIOCIE
KaTMOpOBKM aHalu3atopa IO JIBYyM TOYKaM COTJIacHO M. 9 pyKOBOJCTBa IO
JKCIUTyaTallMk. 3aTeM HW3MENbYaloT S5-7 TpaHyldl METAUIMYECKOTO IMHKA W
B3BEILIMBAIOT TPU - MATh HaBecOK Maccoi oT 50 10 300 Mr Ha aHATUTUYECKHUX BECAX C
NOTPEIIHOCThIO B3BemmBaHus MeHee | wmr. Cocyn 3 TmWATENbHO MOPOTYBAKOT
aTMOC(EPHBIM BO3IYXOM C TTOMOIIBI0 MUKPOKOMIIPECCOpa M 3aKPHIBAIOT BEHTUJIb 2
Ha rujpo3arBope. PeakTop 7 3amoOfHAIOT AKKYMYJATOPHOM CEpHOW KHUCIOTOM 8.
Oy #3 HaBECOK METATMYECKOTO IIMHKa OpocaloT B peakTop 7 W OBICTPO
COCIUHSIOT €r0 ¢ BXOAHOUM TpyOKoi 6 eMkocTH 3. J{s Gojiee OBICTPOro MPOTEKAHMS
peakiMu PEKOMEHIYeTCs] HaBECKYy IIMHKA WM3MENbUUTh, & PEAKTOp 7 TMOTPY3HUTHh B
crakal ¢ terioil Bogoi (50 — 80 °C). INonmyuaeMslii B peakMi pacTBOPEHUS [[MHKA
BOJIOPOJI CMEIIMBAETCS C aTMOC(hEpHBIM BO3AYXOM B oOBbeMe cocyna 3, oOpasys
MOBEPOYHYIO0 Ta30BYyI0 CMECh, IPOLIEHTHOE COJEpKaHUE BOAOpPOAA B KOTOPOil
OTIPENICIIAIOT 110 (hopMyJIe

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

rae: Vj=(myM)*8.31(t+273.15)/B - 00beM BOIOPOJA, BBIACIEHHBIA IIPH

PacTBOPEHUM HABECKH ITUHKA, JI

M - monsipHas Macca IuHKa, r/Mojab, M=65.39

m; - Macca j —OW HaBECKHU I[MHKA, I

t — temnepatypa I1I'C, °C

B — 6apomeTrpuueckoe napiienue, klla

Ve - o6bem cocyna, 1, (cM. Tabia. 3, 1. 3 HAacTOSIIEro nacropTa),

[Tocne 3aBepuienust peakuuu (mpekpanieHue oOpa3zoBaHus My3bIpbkoB H, B
peakTope 7) BEHTWIb 2 OTKPBIBAIOT U CTPABJIMBAIOT M30BITOK JIaBJIEHUS B cocylie 3
yepe3 runapo3atBop 10. [locne crabunuzanuu nokazanuil (MpUMEpHO Yepe3 5 MUHYT)
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NPOU3BOJIAT OT 3—X N0 S5—TH H3MEpPEHU ¢ UHTEepBaJoM B | MuHYTY. 3arem
otcoeauHustor peaktop 7 m goctaroT ACpH, u3 cocyma 3. AMmnepomeTpuyecKuii
CEHCOp BBIJIEPKHUBAIOT B aTMochepHoM Bozayxe (kak [1I'C ¢ HyleBbIM coaep:kaHueM
Bojiopoza) B TeueHue 25-30 munyTt. [locne noctrxenust yctoiuuBbix nokazanuii AC
B aTMOC(HEpPHOM BO3AYyXE MPOU3BOJAT UX OTCYET.

HcnbiTanus MOBTOPSIOT AJIs KAKJIOM U3 OCTaBIIMXCS HABECOK METAINIMYECKOTO
nuHKa. [locne kakIoro MCObITaHUS COCYZ 3 TILATENIBHO MPOAYBAIOT BO3IYXOM C
MTOMOIIBI0 MUHUKOMIIPECCOPA.

Hna xaxmgor III'C  BBEMMCISAIOT 3HAQYCHHUS OCHOBHOM  aOCOIOTHOM
MOTPEIIHOCTU u3MepeHuit (4j) no hopmynam (1) — (9)

Pe3ynbTaThl MOBEpKM aHAIM3aTOpa CUMUTAIOT YJIOBJIETBOPUTEIBHBIMH, €CIIU
OCHOBHasi a0COJIIOTHAsE MOTPEIIHOCTh HM3MEPEHUl KOHUEHTpauuu (mapiualbHOro
JABJICHHUs])  BOJOpPOJA  HAXOJUTCI B COOTBETCTBUM C  TEXHUYECKUMU
XapaKTEepUCTUKAMU Ha MOBEPSIEMbIi aHAIU3aTop (1. 2 HACTOSIIEro NaclopTa).

4.3.5. OnpeneneHue BpEMEHU YCTAHOBJICHUS MOKA3aHUI.

[IpoBepky BpeMEHHM YCTAaHOBJICHMSI T[IOKAa3aHUH pPEKOMEHAYETCS COBMeEUaTh C
UCIBITAHUSIMU TI0 OIPEACNICHUIO TMPEAENIOB JIOMYyCKaeMONM OCHOBHOM IMOIPEUIHOCTH
U3MEpPEHUN KOHLIEHTpAlMu BOAOPO/A.

4.3.5.1. IIpn npoBeneHUN UCIBITAHUM 110 MeTOAMKE 1. 4.3.4.1 mpoBepKy BpemMeHHU
YCTaHOBJICHUSI IOKa3aHUI TPOBOJIAT CIEAYIOIIUM 00pa30M.

1. Beixomnyto T1pyOky wusmeputenbHo kamepsl ACpH, (cm. puc. 4.1)
OTCOEUHSAIOT OT YBJIQKHUTENS MU MPOAYBAIOT aTMOC(PEPHBIM BO3AYXOM C
MOMOIIIBIO MOOYAUTENS pacxoja (Tpylia, WId MUHUKOMIIPECCOP).

2. C nmoMomipio peayKTopa Ha OJJHOM U3 OajlsIOHOB ycTaHaBiauBarT pacxon [1I'C
paBHbIi 5 -10 my3bippkoB B MuHyTYy. [locne crabunuzanuu nokazanuii ACpH,
B BO3J/IyXE, BBIXOJHYIO TPYOKY MOJICOEUHSAIOT K YBIXKHUTEIO (DUKCUpys
BpeMmsi goctwkeHuss 90% mokazaHuil OT pacyeTHOM KOHUEHTpauuu Xij,
BBIYUCIICHHOM 110 hopmyiie (1).

Pe3ynbTaThl NOBEPKH aHAIM3aTOpPaA CUYUTAIOT YJIOBIETBOPUTEIbHBIMH, €CIIM BPEMS
YCTAHOBJICHUSI TIOKA3aHU COOTBETCTBYET TEXHUYECKHM XapaKTepUCTHKaM Ha
MOBEPSEMBIA aHAIU3ATOP (CM. II. 2).
4.3.5.2. Ilpu npoBeieHUN HCHBITAHUN 1O MeToauke M. 4.3.4.2 NpPOBEPKY BpEeMEHU
YCTaHOBJICHUSI IOKa3aHUN MTPOBOJISAT CIIEAYIOIIUM 00pa30M.

e CoOuparoT yctaHoBKY juisi npurotoieHust [II'C B COOTBETCTBUM CO CXEMOi
IIPUBEICHHON Ha puc. 9.4. AMIEpOMETPUYECKUN CEHCOP 5 YCTaHABIMBAIOT B
cocyn 3, repMeTHYHO (UKCUPYSI €ro C IMOMOUIbI0 Tallku 4 U Pe3uHOBOIO
Kojiblia. Peaktop 7 3amoOJIHAOT aKKyMYJSTOPHOM CEPHOM  KHMCIJIOTOW.
M3MenbueHHyI0 U B3BEIICHHYIO HABECKY METAINIMYECKOTO IMHKA MTOMEIIAIOT B
peakTop 7, KOTOPBIA OBICTPO COCIUHSIIOT ¢ BXOJHOM TpyOkoil 6 emkoctu 3.
[Tocne 3aBepuieHus peakuuu (MpekpanieHue mpouecca oOpa3oBaHUs
ny3bIpbKOB H, B peaktope 7) BEHTWIb 2 OTKPBIBAIOT U CTPABIUBAIOT U30BITOK
JaBjieHud B cocyze 3 uepe3 ruapo3arsop 10.

e [locne crabunuzanuu MOKa3aHWl MPOU3BOAAT UX OTCYET. 3aTEM OTKPYUHBAIOT
raiiky 4 u nocraior ACpH, u3 emkoctu 3, Qukcupys mpu 3TOM Bpems
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noctrwkeHus 10 % 30HBI MOKa3aHUK OT yPOBHSI CUTHAJIa CEHCOPAa B EMKOCTH C
IIcC.

e Pe3ynbTarThl NMOBEPKM aHAIM3aTOPAa CUUTAIOT YAOBIETBOPUTEIbHBIMU, €CIU
BpEMsI YCTAHOBJICHHSI TOKA3aHUI HAXOJUTCS B COOTBETCTBUU C TEXHUYECKUMHU
XapaKTepUCTUKaMU Ha MOBepsAeMblid aHanu3aTop (1. 2).

4.3.6. OnpenaenieHue NpeeaoB A0IMycKkaeMoi abCOMIOTHOM MOTPEIIHOCTU U3MEPEHUMN
temiiepatypbl Ha otmeTtkax 0, 25, 50 °C mkansl mpoBepsAeMOro Mnpudoopa myTem
CpPaBHEHUSl €ro IOKa3aHWW C MOoKa3aHUsMHU 3TaoHHOro tepmomerpa (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., COOUPAIOT yCTAHOBKY U
IPOBOJIST CJIEAYIOIIHNE ONEPALINU:
® [OrpyxaroT 4yBcTBUTENIbHYIO0 YacTh ACpH, u Tepmomerp Ha rimyouny 20-30
MM B TEPMOCTaTUPYEMbIH CTakaH C MHTEHCHBHO MEPEMEIIMBAEMON BOJIOM,
UMEIOIIEH TeMIIEpaTypy MOBEPSIEMON OTMETKH IIKAJIbL;
® [I0CJie BBIJICPKKU B BOJIE B TCUCHHE HE MEHEE 5 MUHYT CHUMAIOT MOKa3aHM
TEeMIIepaTypbl TEPMOMETPA aHATU3ATOPA U 3TAJJOHHOI'O TEPMOMETPA.

HpnMeanue. KonmnuecTBO OTMETOK IIKAJIBI MOXKET OBITH YBCIIMYCHO HUJIM YMCHBIICHO HMCXOIA
W3 PeaJbHOTO JUala30Ha M3MEPEHHN TeMIIEpaTyphl MOBEPSEMOro MpuOopa, HO ¢ 00sS3aTeIbHBIM
BKJTIOYCHHEM HAYaJIbHOT'O M KOHEYHOTO 3HAYCHHI JHANa30Ha U3MEPEHUH MMOBEPSIEMOro mpuoopa.
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4.3.6.2. llpenen A, OCHOBHOMH J0IyCKaeMOMH aOCOJIOTHOM MOTPEUTHOCTH U3MEPEHUs

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

1
rae: I —3HaueHHe TeMIepaTyphl CPEIbl, K3MEPEHHOE TPUOOPOM;
0
T'” 3naueHue TeMIIEpaTyphbl CPeIbl, K3MEPEHHOE ITAJIOHHBIM TEPMOMETPOM.
4.3.6.3. Ecnu 3nauenue A 7 » DACCUMTaHHOE Ul K&KIOr0 BBIOPAHHOTO 3HAYCHH

OTMETKHM WIKaJlbl TEMIIEpAaTyp, HE IMPEBBIIIAET 3HAYEHMS, YKa3aHHOTO B II. 2,
pe3yibTaThl UCIBITAHUN CUUTAIOTCS YJOBJIETBOPUTEIHHBIMH, & TPHOOP MPU3HAIOT
IIPUTOJHBIM K JAJbHEUIIEMY MPOBEACHUIO HCIBITAHUWA. B TIPOTMBHOM ciydae
npubdop OpakyroT.

4.3.7. Tlo pe3yiabTatam IOBEPKU BBIJAETCS CBUJIETEIBCTBO O MEPBUYHON WIHU
IIEPUOJIMYECKOU IOBEPKE.

IHPUMEYAHHUE. IloBepky aHaimu3aTOpOB B COOTBETCTBHMM C JAHHOW METOJUKOW MOTYT
ocymectBiats ['TI BHUMOTPU (I'OCCTAHAPT P®), «POCTTECT MockBa» U peruoHaibHbIE
HCM. IIpeanpustue-uzroroBurenr OO0 «HII® «Anspa BACCEHC» ocymecTisier
JanpHeHyo noaaepxkky csoux [lokynarenel, npeniaras yciyru o CEpBUCHOMY OOCITyKMBAaHUIO
AQHAJIN3aTOPOB, MX IIOATOTOBKE K IPOBEACHHUIO IEPUOIUYECKON IOBEPKHM M IPEACTABICHUIO
aHAJIM3aTOPOB B opraHsl ['occTanmapTa 1uisi NPOBEAECHUS NEPUOANYECKOM TIOBEPKH.

5. MIPABUJIA XPAHEHUSA

5.1. AnanuzaTop B yNakOBKE MNPEIIPUSATUSA-U3TOTOBUTENS JOJIKEH XPAHUTHCA B
3aKpHITOM TIOMENIEHHH TIpu Temmeparype or 5 g0 50 °C W OTHOCHTEIBHOM
BiiakHocTH He Gosee 80 % mpu temmeparype 25 °C (ycnosust xpanenust 1 mo TOCT
15150).

5.2. Ilpu nnaUTENbHOM XpaHEHUU aAMIIEPOMETPUUECKHX CEHCOpPOB Y IMOTpeOUTENs
(Oonee 6 mecs1eB) HEOOXOAUMO CIUTH PACTBOP IIEKTPOJIUTA.

6. TAPAHTUU N3I'OTOBUTEJIA (ITOCTABIIIHNKA)

6.1. TapanTuiiHbli CpOK OKCIUTyaTalldd aHaJIu3aTopa IMpUd  COOJIOJCHUU
[ToTpebuTenem yclioBUW 3KCIUTyaTalldd, YCTAHOBJIICHHBIX HACTOSIIHMM MaclopTOM,
cocTaBisieT 24 Mecsia co JHS MPoaaku mpudopa.

6.2. I'apaHTUiiHBIA CPOK XpaHEHUs 0e3 NepeKOHCEepBallMU MPU COOIIOACHUM MPaBUII
XpaHeHus - 3 roja.

6.3. B TeueHue rapaHTUMHOrO CpOKa MpHU COOJIIOACHUU MMOTPEOUTETIEM MPaBUI
JKCIUTyaTallul MPEANpPUITHE - H3rOTOBUTENb OE€3BO3ME3HO PEMOHTUPYET WIH
3aMEHSAET aHAJIN3aTOP WM €ro 4YacTH IO MPEAbSABICHUID TapaHTUHMHOIO TallOHA
(ITpunoxenue 1).
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7. CBEAEHUA O PEKJIAMAIIUAX

B cnydae oTkaza ananuzaTopa win 0OOHapyKEHHUs HEUCIIPAaBHOCTH B €ro pabore
B MIEPUOJI ICUCTBHSI 00S3aTENbCTB, a TAK)KE OOHAPYKEHUS HEKOMIUIEKTHOCTHU TPHU €ro
NEPBUYHON MPUEMKE, BiaJemel] Mpruoopa JOMKEH COCTaBUTh aKT O HEOOXOAMMOCTH
OTNPaBKU MpuOOpa MPEANPUATHIO-U3TOTOBUTENIO, WM  TOCTABIIUKY, WA
PEANPUSATHIO, OCYIIECTBISIONIEMY TapaHTUHHOE 00CTY>KUBAHHUE.

8. CBUAETEJBCTBO O IITPUEMKE

AHanmu3aTop BOIOPOIa MPOMBIIIIEHHBIH MHOTOGYHKIIMOHATRHBIA ABII-11
3aBoackor Homep Ne 296020 COOTBETCTBYET TEXHUUYECKUM YCIOBHUSAM
TY4215-002-66109885-10 n npu3HaH roHBIM IS DKCIUTYaTallAH.

JlaTa BbIITyCKa 20 1.

M.IL
[Toanucn Wiy OTTUCKM JIMYHBIX KIIEUM, OTBETCTBEHHBIX 34 IIPUEMKY.
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Ipuaoxenue 1.

000 “HII® "Ansdha BACCEHC"

[Ipennpusitue U3roTOBUTEND

TAPAHTUUHBIN TAJOH Nel

Ha PEMOHT (3aMEHY) B T€UCHHE TapaHTUMHOTO CPOKa aHaIM3aTopa BOAOpoja
ABII-11 TV 4215-002-66109885-10

Homep u nara Beinmycka Ne 296020
(3amosHsEeTCs 3aBOJl U3TOTOBUTEIIEM)

[TpunoOperen

(mara, mOANUCH U WITAMI TOPTYIOIIEH OpraHu3aIim)
BeeneH B akCruryarauuto

(mara, MOJMKUCH)
IMPUHAT Ha TapaHTUHHOE 00CITYKUBAHUE PEMOHTHBIM MTPEATPUITHEM

M.II. PykoBoauTens peannpusiTus

000 “HII® "Anspa BACCEHC"

HpeI[HpI/IHTI/IC HU3TrOTOBUTCIIb

TAPAHTUHUHBIA TAJOH N2
Ha PEMOHT (3aMEHy) B TEUEHHE FapaHTHIHOrO CpoKa aHanu3aTopa Bogopoaa ABII-
11 TVY 4215-002-66109885-10

Howmep u nata BeITyCKa Ne 296020

(BaHOHHHeTCH 3aBOJ I/I3FOTOBI/ITGJI€M)

[Tpuobperen

(mara, mOAMKCH U IITAMII TOPTYIOIIENH OpraHU3aliH)
BeeneH B akCruryarauuto

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

M.II. PykoBoguTens npeanpusiTus
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Ipuaoxenue 2.

MeToanka usmMepeHuns M Mpoueaypa BHECCHUS KOPPEeKIUU
CHCTEMATHYECKOH oINOKH «Kuakocro-ra3»

[Tepen HavaoM U3MEpPEHUsI CUCTEMATHUECKOW OMUOKH « KUIKOCTh-
ra3» Heo0X0JIMMO YCTAHOBUTH HYJIEBYIO KOPPEKIUIO JAHHOUN OITMOKH, BHITIOIHUB
I. 5 HACTOAIIETO MPUITOKECHUS.

1. B cootBerctBum ¢ PO mpoBeaute kanuOpoBky ananmzatopa mo [II'C. (cm. m.
9).

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

3. Usmepenne ommbku «KUAKOCTH - ra3» MPOBOJAT HA YCTAHOBKE, MOKa3aHHOMN
Ha puc. 9.4 pyKoBOACTBA 10 IKCILTyaTallUH.

4. Cocyn (3) 3amonHSAOT HAa ¥4 00beMa JTUCTHIIMPOBAHHOW BOJOW M OpOCArOT B
HEro akTHBAaTOp OT MAarHUTHOM MeEIIAJKH. 3aTeéM YCTaHABIMBAIOT B HErO
amMIepoMeTpudeckuii ceHcop (5), repMeTHYHO (PUKCHUPYS €r0 C TOMOIIBIO
raiiku (4) u pesuHoBoro kousbla. B rugposzatsop (10) ¢ moMoursto mmpuia
3IMBAOT 3 MJI JUCTUJUIMPOBAHHOM BOABI M 3aKPY4UHMBAIOT BEHTWIb (2).
Peakrop (7) 3anomusror o wmetku 50 % aKKyMyJISITOPHOM KHCIOTOM.
N3mMenpYeHHy0 ¥ MpEeABAapUTEIbHO B3BEIICHHYID HABECKY METaUIM4EeCKOIo
uHka maccoit (70 + 10) mr 6pocatot B peaktop (7) u OBICTPO COSTUHSIIOT €T0 C
BxomHOW TpyOkoit (6) emkoctu (3). Ilocrme 3aBepiieHus peakiuu
(mpekpairenue mpoiecca 0opasoBaHus my3bIpbkoB H, B peakTope (7) BXoIHYIO
TpyOKy (6) mepekuMaroT ¢ TMOMOIIBI0 3aKHMa M OTCOSAMHSIIOT OT peakTopa
(7). 3arem cocyn (3) sHEpru4HO BCTpsXuBalOT B TedeHue 5 — 10 MUHYT,
HaChIIIasl JUCTUIUIMPOBAHHYIO Boay Bojiopoocoaepsxameit [1I'C, nonyueHHon
B pe3yJbTaTe CMENIMBaHUsA BO3AyXa B o00BbeME cocyla U BOJOpOa,
MOJIYYEHHOTO TIPU PACTBOPEHUM HABECKH IIMHKAa B pa30aBICHHOW CEPHOM
KHCIIOTE. 3aTeM COoCyJ KIaayT OOKOBOM TIOBEPXHOCTHIO HAa MAarHUTHYIO
MEIIAJIKy, IPU 3TOM YyBCTBUTEIbHAs MOBEPXHOCTh AC OJKHA HAXOAUTHCA B
Bojie. BKitouaroT MarHMTHYIO MEIIANKy U TOCTE JOCTHKEHUS CTaOMIIbHBIX
MOKa3aHUW MPOU3BOAAT UX OTCUET. 3aT€M €MKOCTb (3) CTaBAT HA MAarHUTHYIO
MEMIAIKy B BEPTUKAJIHHOM TIOJIOKEHUH, TaK YTOOBI YyBCTBHUTEIIbHAS
noBepxHOCcTh AC HaxoauIack B Ta30BOM ¢aze U Ha Hel He ObUTO Karelb BOJIBI.

5. Beraucnure 3nauenne ko3 duimenta «Kuakocts — ras» mno hopmye

K= (Ar — A,)/Ar*100, (I1.2.1)

rae: Ar u A, - TIOKa3aHWs aHaJIM3aTopa MPH U3MEPEHHSIX B Ta30Boi (aze u B

KUIKOCTH (BOJIE), HAXOISIIEHCS ¢ HeW B COCTOSIHUM paBHOBecHs B 00. %o.

6. st Toro 9TOOBI aHANTM3AaTOP BHOCKIJI KOPPEKIIMIO HA OMUOKY «OKHAKOCTH-Ta3y,
CBOMCTBEHHYIO Bamemy ceHcopy, HEOOXOAUMO BBHITIOJHUTH CIEAYIOIIHE
JICUCTBHUS:

5.1. HaxxmuTe kiaBuiny «BBoay» u Boriaute B ['maBHOe MeHI0 (cM. puc. 8.2-1).

5.2. Beibepure onmuto «KannbpoBkay u HaXMUTE KiaBuiry « BBom»
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5.3.

Haxwvure wimaBuimy «BuHusz» u,

CI¥XEEHOE HEHH yaepKuBas ee B Ha)XaTOM
KATTMEPOEEL: cocrossHuu, HaxmuTe «BBomg». Ha
CI{CTeEES Ha TT—RNI JIMCIUICE aHAJIU3aToOpa BBICBETUTCS
HE-? MeEotT Mot L cIy>keOHOE MEHI0, TOKa3aHHOE Ha
C112-1
IIo =HaY=HMK U pue
Puc. I12-1. CnyxebGHO€ MEHIO.

5.4. B otkpbiBuiemMcsi okHe BbiOepuTe omnmui «CHCTeMHbIE KaluOpOBKU» U
Haxmute «BBoa». Ha mucruiee ananuszaTopa BBICBETUTCS OKHO, MOKAa3aHHOE Ha

puc. 112-2.

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

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

Puc. T12-2. OkHO CHCTEMHBIX KaTuOPOBOK.

5.6. C IMIOMOIIIBIO KJIABHUII IICPCMCHICHUA KypCOpa BBCIUTC PACUCTHOC 3HAYUCHUC

koaunuenta «Kuakocte-razy. Ilocme BBoaa

B OHCPIrOHC3dBUCHUMYIO IIaMATh

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

BHOCUTh KOPPEKIMIO TIpU MPOBEIACHUU
U3MepeHui B xunkoctax. [Ipu uamepenusx
B ra3ax KOPPEKIIMs BHOCUTHCS HE OyeT.

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

IIpouenypa BHeceHUs] KOPPEKIUM HA
3aBHCHMMOCTb CUTHAJIA CEHCOpa OT
CKOPOCTH NMOTOKA aHAJIM3UPYEMOii )KUJTKOCTH.

Erenrre cwnbey
HMHMIIHNOCTR-TSE

2.5%

Cucremarnueckass oOIIHOKa «}KI/II[KOCTB — Ta3» TaKXK<C IIPOABIICTCA B
3aBUCHMMOCTH CHI'HaJIa CCHCOpa OT CKOPOCTH IIOTOKA. B Tex Cly4aiax, Koraa
N3MCPCHHUA IIPOBOIAT IIPH MOCTOSIHHOM CKOpPOCTH IIOTOKa, 3Ty IOI'PpCHIHOCTDH
N3MCPCHUA MOKHO HCKIIOYUTD. I[J'ISI 9TOI'0 CHa4dajla HCO6XOI[I/IMO BBIIIOJIHUTD II.II. 1,

2 wmeroauku [12. 3arem HeoOxomammo cobOpaTh

YCTaHOBKY, 00€CIIeUNBAIOIIYIO

TpeOyeMyI0 CKOPOCTh MPOTOKA AUCTHILTUPOBAHHOM BObI, HackimeHHoi [1I'C, yepes
u3meputenbHyo kamepy AC. Takas ycTaHOBKa, HapUMeEpP, MOXKET OBITH COOpaHa ¢

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



91
UCIIOJIb30BAHUEM  TEPUCTAIBTUYECKOTO HAcOCa C PEryJHPYyEeMbIM PAacCXOJOM.
YcraHoBuTe pacxo]l JUCTUJUTMPOBAHHOM BOJIBI 4YE€pe3 M3MEPUTENIbHYI0 KaMepy
OJM3KUI K peaibHOMY PAacXody aHAIM3UPYEMOH KUAKOCTH Ipu ee aHanuze. [locie
JOCTH)KEHUSI YCTOWYMBBIX TMOKa3aHUM MPOU3BEIUTE MX OTCYET. 3aTEM BBIIIOJIHUTE
n.a. 4, 5 metonuku, onucanHou B [12. [lociie BBosia B SHEPrOHE3aBUCUMYIO MAMSTh
3HaueHus kodpdunuenta <«OKuakocTb-raz», aHald3aTOp AaBTOMATHYECKH OyaeT
BHOCUTH KOPPEKIIMIO MPHU NMPOBEIACHUU U3MEPEHUH B skuaKocTsX. [Ipu u3mepeHusix B
razax KOppeKIusi BHOCUTbCS He OyAeT
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Ipuaoxenue 3.
Tabnuiia 3aBUCUMOCTH KOHIICHTPAIIUU BOJOPOIa B IUCTUIUTMPOBAHHOMN BOJIE OT
TeMIIepaTyphl pu aTMochepHoM naBieHuu 760 MM.pT.CT.

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

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

IIpu BeIMycKe M3 IPOW3BOJACTBA BCTPOEHHBI B aMIEPOMETPUYECKUI CEHCOp
JATYMK TEMIEepaTypbl KaJIuOpPyeTcss MO METOJIUKE, aJrOPUTM BBIIOIHEHUS KOTOPOM
3alMcaH B ChOy)keOHOM MeHIo aHanmu3aropa. Ilpuberath k KanmOpoBKe aTunKa
TEMIIEpaTypbl CIEeAyeT TOJIbKO IpPH 3aMEHE CEeHcopa Ha HOBbIM. B 3TOM ciydae
NOJKJIIOYUTE HOBBIMH CEHCOp K H3MEPUTEIIbBHOMY YCTPOMCTBY H©  BKJIIOYMTE
ananuzarop. /st mpoBeneHUs KamMOPOBKU aTYMKa TeMnepatypbl Bam HeoOxoanmo
coOparth YCTaHOBKY MokazaHHylo Ha puc. [14-2. C mnoMouipi0 3TOMl yCTaHOBKHU
HEOOXOAMMO 00ECIIEYMTh TPYM OTMETKHU IIKajbl TEMIEpaTypsl B auanasone 5 -50°C.
Ecnmu B Bameit nmaboparopum HET TepMOCTaTa, MOXXHO TPU OTMETKH IIKAaJbl
TeMIepaTypbl 0obecreyuTs Oosiee mMpocThiM crocoOom. s 3toro Bam Heobxoanm
TEPMOC, CTakaH C JUCTWUIMPOBAHHOM BOJOWM KOMHATHOM TeMIEpaTypbl U
IJIACTUKOBBIM CTaKaH €O JIbAOM. B Tepmoc HaneuTe AUCTWLIMPOBAHHYIO BOIY
nogorpetyio g0 50 +5°C. B crakaHe CO JIbJIOM BBIMOJHUTE OTBEPCTHE ArameTpom 10
MM. ISl yBEJIMUEHMST IMaMETpa 3TOr0 OTBEPCTHS 10 16 MM 3alelTe B HETO TEIUION
BozAbl. Yepe3 5-10 MuUHYT BoJa B JiyHKE OyJle€T UMETh TEMIEPATYPY TasHHS JIbla ~
0°C.

Jlnis mpoBeneHusT KaTMOPOBKHU JaTYMKa TeMIIepaTypbl HEOOXOIUMO MepeTH B
CIy>keOHO€ MEHIO KaauOpOBOK, MOKa3zaHHOE Ha puc. [12-2. Jyist 3TOro BBIOJIHUTE
nyHKTHI 5.1. — 5.4. [Ipunoxenus 2 u, Beiopas onuuio « TEMITEPATYPBI», naxvure
«BBO/l». B otkpbiBIIEMCSI OKHE (CM.
EATMEPOEEL puc. I14-1) BeiGepure ommuro «HmxHeit
TOUKW» U Haxxmute « BBOI».

P HIiHSI ToOY R
EepxHer 7O
[Iomnpaeea T

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

[Torpy3ure ceHcop u 00pa3LOBbIA TEPMOMETP B TEPMOCTATUPYEMBIN CTaKaH C
TEMIIEPATYPON HM)KHEHM OTMETKH IIKAJIbI: . ~
5+1°C unu B JyHKY B CTaKaHE CO JIBIOM. EAJIMEPOEEA
JloxauTech yCTaHOBJIEHUS TOKA3aHUU oo i:*I';El.EII-I.TII-IEE.I_II-II-I
TCPMOMCTpa (CM. Puc. H4—2.) N HAXKXMHUTC HC‘I‘:ELEEI.HI-II?I HaW¥WMHIIT=
«BBO/I». '‘EEOT

2567C

Puc. [14-2. OkHO moka3aHU TEPMOMETPA.
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B otkpeiBmiemcs okne (cM. Puc.
ELATIMEFOEBE L [14-3.) BBeaWTE TEMIIEPATYPY HIDKHEMH
TEMIIEP. CEHCOPA TOYKH C TIOMOLIBIO KJIABHMII IIEPEMELICHHS
Eregrim= TEMIISPa TV Y Kypcopa u Haxmute «BBO».
IIEFECQH moymemg

ﬂﬂﬂ _ﬂ I:Il: Puc. I14-3. OxHO BBOJ@ TEMIIEPATYPBI

HMDKHEM TOYKH IIKAJIbI.

[Tocne coobiienust 00 ycnemHon kanuOpoBKe HIKHEW TOYKU Ha 9KpaHE BHOBb
MOSIBUTCSL MEHIO KaIMOpOBKM aatuuka temiepatypsl (Puc. 114-1). BriGepure onuto
«Bepxneit Toukn» u HaxMute «BBO/I».

[Torpy3urte ceHcop ¥ 0Opa3LOBbII TEPMOMETP B TEPMOCTATHPYEMBIN CTakaH
WIM TEPMOC C TEMIIEpAaTypoll BEpXHEH OTMETKM IIKajdbl M, JOXKIABIIKCH
YCTAHOBJICHUsI TOKa3zaHuil Tepmomerpa (cM. Puc. I14-2.), Haxmure «BBO]I».
Cuwuraiite MOKa3aHHE 00pa31oBoro

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

ETOPOM mowei

Puc. 114-4. OxHO BBOJIA O d ﬂ .ﬂ ‘:E

TCMIICPATYyPhbI HM)KHEM TOYKH IIKaJIbI.

[Tocne coobmienust 00 ycrenHon KatuOpoBKe BepXHEel TOUYKA Ha DKpaHE BHOBb
MOSIBUTCS. MEHIO KaJIMOPOBKHU J1aTuyMKa
Il IIVCTHTE TATYHE E temneparypel (Puc. I14-1). BriGepure

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

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

(cm. puc. 114-5.) u Haxkmute «BBO/».

Puc. I14-6. OkHO C MHCTPYKIUEH

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

Puc. I14-7. OkHO AJi1s1 BBOJIa TEMIIEPATYPHI.
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Hpunaoxenue S.

MeToauka KaﬂﬂﬁpOBKl/I TOKOBOTI'0 BbIX0/A.

JIist kamuOpOBKM TOKOBOTO BBIXOJAa HEOOXOJWMO BBIKJIIFOYHTH ITUTaHUE
aHaIM3aToOpa, OTCOSAMHUTH OT KIEMM TOKOBOTO BBIXOJa paboumii Kabenb u
MOJICOEIMHUTL K HUM Muumamnepmerp (cm. puc. [16-1). Bximtounte nuranme
npuodopa.

Cff 2) [lepelinure B ciyx)eOHOE
MEHIO KaJlHuOpOBOK, IMOKa3aHHOE
Ha puc. [12-2, BEINOJIHUB MYHKTHI
s” 5.1. — 5.4. Ilpunoxenus 2.
L Bri6epure om0 « TOKOBOT'O
BBIXO/A», Haxxmute «BBO/I».

Ha pucnnee ananusaropa
OTKPOETCS OKHO, MOKa3aHHOE Ha

puc I16-2.

Abamzator O

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

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

1 g ﬂﬂ B

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

EiTTHEFOEE L Cuwuraiite nokKa3aHue

e & MUJUIMaMIIEPMETPA M BBEIMTE PE3YJLTAT C
TORUEBOI'D BRAULA TIOMOIIBIO KJIABHIII IIEPEMEIIEHUS Kypcopa.

HEumeprTse M EBESIMTE IMocme  maxarus  kHonku  “BBOJI”

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

[To okoHYaHNM KaTUOPOBKU BTOPOI TOYKK BHOBH OTKPOETCS OKHO CITY>KeOHOTO
MeHI0 KanuOpoBok (puc. I12-2). Jlng Bo3BpallleHHS B OKHO H3MEPEHUN HaKMUTE
KJIaBUIILy OTMEHA 4 pa3a.
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IIpuioxenue 6.
BoccTranoBiieHue 3aBOJICKUX TApaMeTPOB

K mporegype BoccTaHOBIIEHUsI 3aBOACKHUX MapaMeTPOB CIEAyeT MpuoeraTh
TOJIKO B KpaWHMX ciydasX. [Ipy 3TOM Hy»XHO YETKO BBINOJHATh WHCTPYKIIUH,
BBICBEUMBAEMbIE Ha JUCILIEE aHAIU3aTopa.

JInst  BOCCTAHOBJIGHMSI 3aBOJICKMX TMapamMeTpoOB HYXHO BOMTH B OKHO
«YCTAHOBKA» (cMm. Puc. 8.3-1.) u, ynepxuBas knaBumy «BHU3», Haxartsb
kiauity «BBOJl». B mnosiBUBIIEMCS Ha SKpaHE CIYy)KEOHOM MEHIO YCTaHOBOK
HE0OX0MMO BbIOpaTh oMM «3aBoJ. HacTpoilku» u Haxath «BBOJ/». ns
BOCCTAHOBJICHHS 3aBOJICKMX YCTAaHOBOK B JIMAJIOTOBOM OKHE BhIOEpUTE OMIUI0 «JIA»
u Haxxmute « BBO».

BocormaHOEMTH
BAEBEOICKME POTASHOERMY

B
HET
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