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Bui npuoépenu ananuzamop xucnopooa AKIIM-1-12

Pa3padomanuwlii u 6bINYU{EHHBLI
000 «HII® «Anvgpa BACCEHC).

Buumamenvno npouumaiime oannoe pyxosoocmeo.
OHno coodeporcum sarxcHy10 ungopmayuio 06 ycmpoiicmee
ananuzamopa, e2o 0COOEHHOCMAX U MeMOOUKAxX nPoedeHUs
u3MepenHuil npu peuieHuUu KOHKPemHulx 3a0au
AHATUMUYECKO020 KOHMPOJIA KUCA0pOoOa.

[annoe pykosoocmeo nomoscem Bam npasunvno
YCMAaHOo8UMb AHAIUZAMOD U OLICHIPO 88ECHIU €20 6
IKCRIIYyamayuio, cooa00as npu IMom Heodxooumole
mpetosanus e2o 6€30naAcH020 UCNOIb308AHUS.

Buumamenvnoe usyuenue uncmpyxyuu nozeonum Bam ¢
NONIHOIL Mepe UCNOIb306aMb WUPOKUE 603MOHCHOCIU
ananuzamopa, odecneuus npu IMOM 6blCOKyI0
Ippexmuenocme e2o npumenenus. O0vém ceedeHull u
UIIOCMPAayuil, NPUEEOEeHH LIl 8 OAHHOM PYK0OB0OOCHEe,
obecneuusaem npasunbHyI0 IKCRIAYAMAYUIO AHATTUZAMODPA U
ecex ez2o y3/106.

! Coxpansaiime oannoe pyxosoocmeo 6 kauecmee
CHPABOYHO20 Mamepuaia, max KaK 6 Hem CO0epIHCcamcs
UHCIMPYKYUU, HE00X00UMble 071 NPAGUILHOU IKCHIYAMayuu
aHAIU3amopa, NPo8eOCHUA MeMCPe21aMEeHMHO20
00caydHCcUBaAnUA U NEPUOOUYECKONl NOGEPKU AHANU3AMOPA.

BHUMAHME! [Ipu noctaBke aHajau3zaTopa B 3MMHEE BpeMsi roja
aMIIEpOMETPUYECKUI CEHCOP HE 3aIOJHAETCS PACTBOPOM DJIEKTPOJIUTA.
Bam cencop npu otnpaBke OBbLJT 3aII0JIHEH PACTBOPOM AJIEKTPOJIUTA.

HayuHo-npousBoactBeHHasa mpma «kBUOAHATNTUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAJTIU3ATOP KUCNOPOOA AKIMM-1-12



Omauuumenvnuie ocovennocmu ananuzamopoe AKIIM-1-12

o Y HuBepcanbHOCTD aHaJIU3aTOpPOB u HIUPOKUI aCCOPTUMEHT
amnepoMmerpudyeckux ceHcopoB (AC) mMO3BONAIOT pemiath J00bIe 3adadu
aHAIMTUYECKOTO0 KOHTPOJISI KUCJIOPO/1a B JIF000M OTpaciH.

o AMHGpOMeTpH‘{eCKI/Ie CEHCOpBI (AC) o0nagaroT  yJIy4YIICHHBIMU
METPOJIOTUYECKUMHU u AKCILTyaTallMOHHBIMU XapaKTEePUCTUKAMU,
HEOTPAaHWYEHHBIM CPOKOM CITY>KObI, BBICOKOM HaJIeKHOCTBIO, MPOCTOTOM B
oOcnyxxuBanuu u pabdore. Ilapamerpsl kaxmoro Bapuanta ucnojHenus AC
ONTUMHU3UPOBAHBI JUIsl PEUICHUS KOHKPETHBIX 3aJady aHAIUTHYECKOTO
KOHTPOJISI KHCIIOPOJIa, @ MX KOHCTPYKIIMU pa3pabOTaHbl C YUYETOM CHEIUPUKH
MIPOBEICHUSI U3MEPEHUN B PA3IMYHBIX 00IaCTIX.

o MHOFO(l)yHKLII/IOHaJ'IBHHe BO3MOKHOCTH aHAJIM3aTOpa MO3BOJISIOT MPOBOJIUTH
U3MEPEHUE INapUUaIbHOIO JABJICHMS M KOHLEHTpAallMM KHUCIOpOJa B
XKHUJKOCTSAX U Tra3ax B JIto0OM BHIOpAHHOM OMepaTOpOM €AMHMIIE U3MEPEHHs, a
TAaK)K€ M3MEpPEHUE TEeMIeparypbl M  ONpeleieHue OUOXMMHYECKOro
NOTPEOJIEHHS KUCIOPO/1a 110 CTaHAAPTHON METOJIUKE.

o Bnaroz[apﬂ opurnHagbHocTh  AC  oOecreynBaeTcs:  “Hepa3pyllIarONINi
KOHTPOJIb aHAJIM3UPYEeMOU MpoObl, MUPOKUNA AHANa30H, BHICOKAs TOYHOCTH
JOCTOBEPHOCTh M JKCIIPECCHOCTh W3MEPEHMM, BBICOKAs CEJIIEKTUBHOCTh H
CTaOMJIBLHOCTh TOKa3aHUM, a TakkKe WX ciadas 3aBUCUMOCTb OT CKOPOCTHU
NOTOKA AaHAIU3UPYEMOM KUAKOCTM M HaIM4YMig B HEH Melaroumx
KOMITOHEHTOB M B3BEIICHHbBIX YaCTHULI.

Ananuzamopul kuciaopooa AKIIM-1-12 obecneuusarom:
o ABTOFpa,ZLyI/IPOBKy M0 KHUCJIOPOAY aTMOC(EpHOTO BO3AyXa. I palyupOBKY 10

IMOBCPOYHBIM T'a30BbIM  CMCCSIM. I/IBMepeHI/IH B HCBOIHBIX CpCIax,
KYJbTYPAJIbHBIX JKUAKOCTAX W COJICHBIX BOAAX.

o Bosmoxnocts BbiGOpa yao6HOI 115t ollepaTopa eAMHHLbI H3MEPEHHSL.
o KoppeKuHIo B 3aBUCUMOCTH OT 0apOMETPUYECKOTO AABJICHUS U COJIEHOCTH.
o Curnanmsauuro BeIX01a OKA3aHMI U3 33 JAHHBIX MpeJeioB.

o I[I/ICTaHHI/IOHHYIO nepenadyy uHGOpPMAIMU C MOMOIIBI0 IU(POBOTO KaHaia
RS-232.

e Jamuch noxasaumii Bo BHYTPEHHIOIO SHEPrOHE3aBUCUMYIO IIaMSATh B PyYHOM
pexnme «bIOKHOT» M B  HEOPEPBIBHOM  IIEPUOJUYECKOM  PEKUME
«IIpoTokonupoBanue.

o Y noGubiii uHTEpEIcC. Iloxnceerxa rpau4ecKoro AUCTLIES.
e | ‘epmernunocts kopiyca, CTeIeHb MbLICBIAro3amuThb! [P-65.

L B3p51303amnmeHHoe HCTIOJIHEHUE C MapKUPOBKOM 1Ex ib IIC T6 Gb X
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Puc. 1. Buemnuii Bug ananuzaropa kucinopoaa AKIIM-1-12 ¢ cencopom
ACpO2-05 morpy»xHoro tumna.
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1. PACITAKOBKA AHAJIM3ATOPA.

[Ipu momyueHnn aHanm3aropa yOemuTech, YTO YNAKOBKAa HE BCKPHITA W HE TOBPEKICHA.
Ecnu BHeIHMI OCMOTp YNAaKOBKU IO3BOJISIET NPEINONI0KUTE O €€ BO3MOKHOM BCKPBITUU HIIU
HNOBPEXJICHUM  aHalIM3aTopa MHpU  TPAHCIOPTHUPOBKE,  HE3aMEUIMTENbHO  BBI3OBUTE
IIPEACTABUTEINS] TPAHCIIOPTHONM KOMITAHUM U BCKPOUTE YIIAKOBKY B €r0 IIPUCYTCTBUMU.

[TonoxuTre ynakoBKy ¢ aHaIM3aTOPOM Ha pabounii CTOJ U paclakyure ee.

B KOMIUIEKT IOCTaBKM aHAIM3AaTOPa BXOIAT:
¥ M3mMmeputenbHOE yCTPONCTBO aHAIM3aTOpa
M  AmmepomeTpudeckuii ceHcop

1 UsmepurenbhHas kamepa €  IPUCOCIMHUTENBHBIMH — TpyOKamMM (B KOMIUIEKTE C
ananmuzatopamu AKIIM-1-12T, AKTIM-1-12T")

¥ 3apsaHoe yCTpOHCTBO

¥ Kabenb untepdeiica RS-232

¥ KommuiekT 3amacHbpIX YacTed M MPUHAANICKHOCTEH K aMIepOMETPHYECKOMY CEHCOpYy, B

KOTOPBIN BXOJSAT:

®daKoH C TeIEeBBIM JIEKTPOIUTOM
MewMmOpaHnHbIe KoJmayku B cOope (3 1miT.)

[Tpo6uuk ¢ cynbdurom HaTpust Na2SO3

YV VY

[Tpo6HuK ¢ x7aopuctsiM kKobamsToM CoCl2
» Komb1io pe3nHoBoe (Ha CTEKJITHHYIO TUIIB3Y CEHCOPa)
[Tepexonnuk (B koMruiekTe ¢ aHanm3atopom AKIIM-1-12T)

I'epmetnunas staeiika (B komruiekte ¢ AKITIM-1-12J1)

NI SN

PykoBozcTBO MO AKCIUTyaTaluu, MacnopT

JIOTIOTHUTEIHHO MOTYT OBITH 3aKa3aHbl CIEIYIOIINE U3ICTHS:

YcrpoiictBo moarotoBku razoBoit nmpoosr YIIITI-01 (k AKIIM-1-12T)
W3mepurenbHas kamepa ans mukpoananuza UKMA (xk AKIIM-1-12J1)

OuUIbTp TOHKOM 04MCTKH razoB u xxuakocteit (k AKIIM-1-12T, AKIIM-1-12T")
Cxuianka BIIK (x AKIIM-1-12J1)

PIRIRNE

N3Bnekure u3 kopoba kadenb naTepdeiica, 3apsaHOe YCTPOUCTBO U PYKOBOJICTBO 10
IKCIUTyaTaIuy. 3aTeM aKKypaTHO M3BJICKUTE aMIIEPOMETPUYCCKHIA CEHCOP ¥ H3MEPUTEITHHOE

ycTpoiicTBo. Pacmonoxkure ux Ha pabodem cToe.

Ipumeuyanue. AC NoAKIIOUEH K U3MEPUTEIIBHOMY YCTPOMCTBY aHAIM3aTOpAa.

HayuHo-npousBoactBeHHasa compma «kBUOAHAINTUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAJTU3ATOP KUCNOPOOA AKMNM-1-12



2. OBJIACTH IPUMEHEHUS AHAJIM3ATOPOB AKIIM-1-12
OBO3HAYEHHUE BAPUAHTOB UX UCIIOJIHEHUS.

Anamuzatoper  AKIIM-1-12, Omaromaps CcBO€H YHHUBEPCATBHOCTH W  IIUPOKOMY
ACCOPTUMEHTY HCIOJIb3YEMBbIX amMIepoMeTpuieckux ceHcopoB (AC), MOTYT MPUMEHATHCS AT
peleHust pa3HOOOpa3HBIX 3a7ad aHATMTHYECKOTO KOHTPOJIS KHCIOPOJa MPaKTHYECKH BO BCEX
OTpacisix  XO3fWCTBA:  TEIUIODHEPTreTUKE,  MHUIIEBOM, XUMHUYECKOW ©W  He]TsIHOM
MIPOMBIIIJIEHHOCTH, OXpaHE OKpYy’Karolled cpenbl, OunorexHosorun u MepuuuHe, LII'COH,
KKX, pbIOHBIX XO3SHCTBaX, OYHUCTHBIX COOPYKEHHMsIX W T.A. [lo3TOMy A 3amucu Ha3BaHHS
aHanuzatropa mocie oOo3HaueHus Tumna aHanmzaTopa AKIIM-1 mudpamu «12» ykassiBaetcs
MOPTATUBHBIA BapHaHT ero ucnoimHeHus, OykBamu «JI», «I'», «T», «II», «b» yka3biBaeTcs
o0JacTh €ro NpUMEHEHHUS:

e «JI» - JJaBopaTopHbIii;

e «I'» - I'azoananusarop;

o «T» - TemnosHepreruka (Ui MU3MEPEHUIl B MHUKPOIpPaMMOBOM JHala3oHe
KOHLIEHTpaLUi);

e «lI» - Ilorpyxnoit AC g n3MepeHuil B IpUPOIHBIX U CTOYHBIX BOJAX;

e «b» - buorexHomnorus.

BapuaHThl HCIOJNIHEHUS AHAJIU3aTOPOB OTIMYAIOTCS aAMIEPOMETPUYECKUM CEHCOPOM U
MPUHAIJIEKHOCTSIMH, BXOIAIIUMHU B KOMIUIEKT €r0 TOCTAaBKHU.

AKIIM-1-12J1 B xommuekte ¢ ACpO2-01 nmpenHasHaueH mjis U3MEPEHHM KOHUEHTpaUuu H
6uoxumuueckoro notrpednenus kuciaopona (BIIK) B craHmapTHBIX CKISHKaxX B Ja0OpaTOPHBIX
ycnoBuax. [IpuMeHsieTcss B 9KOJIOTMYECKUX M XMMHUYECKHX JIaOOpaTOpUsX Pa3IMUHbIX
npoMblnieHHsIX npeanpusatuil, HI'COH, XKKX, opranuzanusax ["'ockoMpupoabl, METUIUHE U T.1.

Anammszatrop AKIIM-1-12I" B kommiekte ¢ ACpO2-03 mnpenHasHaueH [Uisi W3MEPEHUU
KOHIIGHTPALlMU KHUCJIOpPOAa B Tra3000pa3HbIX cpefax. AHaIW3aToOp MOXET ObITh OCHAIEH
noOyIuTeNneM pacxoja Bo3ayXa TUIA «Tpylia», JU00 BCTpOEHHBIM MUKpokommpeccopoMm (AKIIM-
1-12T'M). Ilpumensiercst A pelieHHs 3aAad dHEprocOepekeHus, ONTHUMM3AIMH IPOLIECCOB
TOPEHHUsT TOIUIMBA, DJKOJIOTMYECKOIO0 W IPOU3BOJACTBEHHOIO MOHHUTOPHHIA COCTaBa BO31yXa
IIPOM30HBI, IBIMOBBIX I'a30B, 00eCHeUeHHsI M0KapOB3PhIBOOE30IACHBIX YCIOBUI MPOU3BOJCTBA (B
reHepaTopax ¢ BOJAOPOIHBIM OXJIAKIECHUEM, FIEKTPOJIU3HBIX).

Ananmuzatop AKIIM-1-12I" Takxke MOXET TNPUMEHATHCS B MEIUIIMHE [UJII HU3MEPEHHUI
KOHLEHTPAallMM KHCIOPOAAa B JBIXaTelIbHBIX TIa3aX B KOMIUIEKTE allaparoB HMCKYCCTBEHHOU
BeHTWIsIMKM ~ Jerkux  (MBJI), Hapko3HO-ABIXaTeNbHOW — ammapaType, TUIOKCHKaTopax H
KOHIIEHTpaTopax KUCIIOPOJia, B anmnaparax JJs BbIXaXKMBAHUS HOBOPOXKACHHBIX, B Oapokamepax U

LEHTpax TUnepOapuIeckoil OKCUT CHAIHH.
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9
Anamuzatop AKIIM-1-12T B xommiekre ¢ ACpO2—04 1 nmpoTo4HON U3MEPUTENBHON KaMepoi

HUKIDK npenHasHadeH i M3MEPEHUM KOHILEHTPALMM KUCIOpPOAAa B MOTOKE JKMIKOCTEW, B TOM
yycjae B MHUKPOIPaMMOBOM Juana3oHe KOHLeHTpauuid. Ilpumensercs npu aHaIUTHYECKOM
KOHTpPOJIE M YNPABICHUM NPOLECCAMH BOJOXMMIIOATOTOBKHM B TemodHepretuke - TOLl, I'POC,
ADC, TemnoceTH, KOTEIbHBIX, @ TAKXKE B XMMUYECKON, HE()TIHON, MUIIIEBON MPOMBIIIUIEHHOCTH, B
dapmaneBTMH W Ap. O00JNacTiAX Xo3AWcTBa. Haxogut mnpuMeHeHWe TmpH  cepTHdUKAIUN
JIEKapCTBEHHBIX MIPENApaTOB U MPOJYKTOB MUTAHUSI.

Anamuzarop AKIIM-1-12IT B kxommuekte ¢ ACpO2—05 mpenHazHayeH sl U3MEpPEHUU
KOHILIEHTPALMHN KUCJIOPO/ia B MPUPOIHBIX U CTOYHBIX BoJax Ha riryouHe. Ilpumensercs B cucremax
ABTOMATHUYECKOTO YIPABJICHUS MPOLECCAMU OMOJIOTUYECKONM OYMCTKH CTOYHBIX BOJI HA OYMCTHBIX
COOPYXKEHHUSIX M CTaHLMIX a’dpalu. AHaIM3aTOpbl TAaKXKe MPEJIHAa3HAUEHBI JJIs UCIIOJIIb30BAHUS B
MpakTUKe caHuTapHodMHAeMuogorndeckux cranmuii (COC), B opranuzamnusax ['ockoMnpupoasl, B
7a00paTOpUsAX KOHTPOJS KauyecTBa BOJbI, B IKMIMIIHO-KOMMYHaJIbHBIX Xxo3sgicTBax (OKKX), B
PBIOHBIX XO3sIICTBAaX, B HAayYHO-MCCIIEAOBATENBCKUX HMHCTHUTYTaX M JAPYTHX YUPEKACHUAX INPH
pelIeHNn Pa3HOOOPa3HBIX HAYYHBIX M TMPHUKIAAHBIX 337ad B 00JacTH OKEaHOJOTHH, TEOJIOTHH,
re0XMMUH, OXPaHbl OKpYXkarollel cpeabl U T.1. [IpuMeHsatoTes Takke Ha CTaHIMSX 3KOJIOIMUECKOTro
MOHUTOPHHTA.

Anamuzatop AKIIM-1-12b B xommuiekre ¢ ACpO:2—06 mnpegHasHaueH AJii U3MEPEHUU
KOHIIGHTPAllMM  KHCJIOPOZa B  KYJBTYPAJIbHBIX  JKHUAKOCTSIX  MHKPOOHMOJIOTMYECKHX U
OMOTEXHOJIOIMYECKUX NMPOU3BOACTB. [IpuMeHseTcs ans pelenus 3a1a4 aHATUTUYECKOT0 KOHTPOJIS
KHCJIOpO/1a B OMOTEXHOJIOIMH, MUILEBON U (papMalleBTUYECKON MPOMBIIIJIEHHOCTH, a TAaKXKe B 0C000
YUCTBIX XUMHUeCKUX Hpou3BoAcTBax. ACpO2—06 BbIAEPKHUBAIOT HEOIPAHUUYEHHOE KOJIMYECTBO
LUKJIOB cTepuiin3aluu ocTpbiM napom npu T=143 °C u P=3 atu. CeHcopbl MOTYT yCTaHABINBATHCS

B (hepMEHTEPHI U OMOPEAKTOPHI OTE€UECTBEHHOTO ¥ UMIIOPTHOTO MTPOU3BOJICTB.

3. HOATOTOBKA K PABOTE N ITPOBEPKA PABOTOCIIOCOBHOCTH
AHAJIN3ATOPA.
3.1.  Ecnu TpaHCOpTHUpOBaHME aHAIU3ATOPA OCYIIECTBIAJIOCH B 3UMHEE BpeMs Iroia u
AC He 3am0JHEH pPacTBOPOM 3JIEKTPOJIMTA (CM. 3aIMCh HA CTp. 2), BBIIOJHUTE omepauuu I. 3.3.
HACTOSALIETO pyKoBoAcTBa. Eciu 3amoiHeH, nepexoAuTe K BHIIOJHEHUIO 1. 3.6.
3.2. BuemHuii BUJ aMIepoOMETPUUECKUX CEHCOPOB.
Amnepomerpudeckre ceHcopbl (AC) BBIMYCKAIOTCS B HECKOJIBKUX BapHaHTaX MCIOJIHEHUS

(cm. . 4). Baemnwmii Bug AC nokasan Ha puc. 3.1.

HayuHo-npousBoacTBeHHasa compma «kBUOAHANTUTUYECKUE CUCTEMbI U CEHCOPbI»
AHAJTU3ATOP KUCNOPOOA AKMNM-1-12
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Cencop ACpO2-01 — nocrasnsercs B kommuiekte ¢ AKTIM-1-12J1.
Cencop ACp0O2-03 - mocraBnsercs B komiuiekte ¢ AKTIM-1-12T".
Cencop ACp0O:2-04 — nocrasnsiercsa B komiuiekte ¢ AKTIM-1-12T.

OTH CCHCOPbI HUMCKOT OJHWHAKOBBIC Fa6apI/ITHI>Ie U NPUCOCAUHUTCIILHBIC
pasMEpPbl U OTIMYAKOTCA BHYTPCHHUMH IMapaMCTpaMU. HapaMeTpm Kaxxaoro
CeHCOpa ONMTHMH3UPOBAHBI I Kaxoi obmactu npumenenus AKIIM-1-12 u
BBIOpAaHBI C yuyeTOM OCOOEHHOCTEeW  pelleHUus KOHKPETHBIX  3ajay

AHAIIUTUYCCKOI'0O KOHTPOJISL KUCJIOpOJda.

Puc. 3.1. Buemnuit Bug amnepomerpudeckux cencopo ACp0O2-01, ACp0O2-03

u ACpO2-04

Cencopbl ACpO2-01 B ocHOBHOM HcIonb3yroTes 1is onpeaenenus bITK

1 IIOCTABJIAOTCS €O CTaHAapTHOM CcKITHKOM BIIK.

Cencopel ACp0O2-03 u ACpO2-04 mocCTaBIAKOTCS C H3MEPUTEIBHON

kamepoit (MK) (puc.3.2.). Hdns Ttoro, utoOwl poctath ceHcop u3 MUK, —

HEOOXOJMMO CHaJala OTKPYTUTh HAKHMAHYIO TaiiKy, a 3aTeM OCTOPOXKHO L

A0CTaTb CCHCOP.

Puc.3.2. Buemnuii Bua ceHcopa B

U3MEPUTEIILHON KaMepe.

Cencop ACpO2-05 mocraBisieTcs B KOMIUIEKTE C aHAJIM3aTOPOM
AKIIM-1-12I1. OH ycTaHOBIIEH B I€pMETHUYHOM slUEHKE M3 HEpKaBEIOLIEH
CTaJIM U pacCYMTaH Ha IIPOBEJIEHUE U3MEpPEHU Ha TiyOuHax 1o 20 M. Tunosas
nnuHa kabenss ACpO2-05 cocraBmsier 6 M. [Ipu HE0OX0AMMOCTH MPOBEICHUS
u3MepeHuil Ha rimyouHax Oosee 6 M, ATUHY Kabes HeOOXOUMO YTOUHHUTh IPU

3aKa3sc.

Puc. 3.3. BHewmHuii BUI amMIepOMETPUUYECKOTO CEHCOpa MOTPYKHOTO THIA

ACpO:2-05 B repmMeTHUHON AUEHKE.

HayuHo-npousBoactBeHHasa mpma «kBUOAHATNTUTUHECKUE CUCTEMbI U CEHCOPbI»

AHAJIU3ATOP KUCITOPOLOA AKIMM-1-12



Hnst  toro, 4YroObl JOCTaTb CEHCOP M3 TEPMETHUYHOM SYCHKH I!
HEOOXOJUMO CHayajla OTKPYTUTh HW)KHMHU Kopmyc. 3aTeMm, JIeBOMl pykoi
OepyTcsi 3a BEpXHHMM KOpIyc, IIpaBOil 3a CEHCOp, U OCTOPOXKHO JOCTarOT

CEHCOp U3 BEPXHETO KopItyca.

11

Puc. 3.4. Buemnuii Bug ACpO2-05 6e3 HuxKHETro

KopImyca.
prty : JJ
I]l IIpumeyanue. ACpO2-05 ynmioTHseTCsl B BEPXHEM KOPITYCE PE3MHOBBIM

koJb1oM. [ToaTomy, mist Toro yToOsl 1octath AC U3 BEpXHETO KOpITyca,
HEOO0XOIMMO TPHIIOKUTH HEOONBIIOE YCHUIME JUIS NPEOJOJCHUS CUII
. ) Tpenus. Crapaiitech ycunue TmpuKiIaabBaTh BAoidb ocu AC He
MpUKacasCh K MeMOpaHe, 3aKpEIUICHHOW Ha TOPIIEBOM IMOBEPXHOCTH
MeMOpaHHOTO Kofmauka. Ecnu ceHcop «mpuium» B MeCTe YIUIOTHEHHS,
nonpoOyHTe NPOBEPHYTH €ro BOKPYT OCH IO YacoOBOH CTpelke
lJ OTHOCUTENILHO BEPXHETO Kopmyca. B panpHellleM cMa3blBailTe MecTa

YIUIOTHEHUSI CEHCOPa Ba3€JIMHOM MJIM BAKYYMHOM CMAa3KOM.

Puc. 3.5. Buemnuii Bug ACpO2-05 6e3 repMeTUuyHO siueiKu.

Amnepomerpuyeckne ceHcopbl ACpO2-06 BbITyCKalOTCSs B HECKOJBKUX BapHaHTax

UCTIONIHEHUS (cM. Tabnuily Ha puc. 3.8). BHemHuii B aMepoMeTprHuecKUX CEHCOPOB IMOKa3aH Ha

puc. 3.6.

Puc. 3.6. BHemnuii Buja cTrepuian3yemMbIix

amnepomeTpuyeckux cencopoB ACpO2-06.

Cencopel ACpO2-06 nocTaBisitoTcs B
koMIuiekte ¢ aHaiauzaropoMm AKIIM-1-12b.
OHu  BBINOJHEHBI B KOpIycax W3

HEep>KaBeIoIEeH cTaiau u AMEIOT

HayuHo-npousBoacTBeHHasa compma «kBUOAHANTUTUYECKUE CUCTEMbI U CEHCOPbI»
AHAJTU3ATOP KUCNOPOOA AKMNM-1-12
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YHHUBEPCAJIBbHBIC TUMIOPA3MEPHI ISl UX YCTAaHOBKU B (DepMEHTEPhI U OMOPEAKTOPbI 0T€YECTBEHHOT'O

1 3apyO0eKHOTO TPOU3BOACTB. ITHU CEHCOPHI BBIAEPKUBAIOT HEOTPAHUUYEHHOE KOJUYECTBO ITUKIIOB

cTeprm3anuu octpbiM apom mipu T=143 °C u P=3 atu.

3.3. 3ameHa MeMOpaHHOTO KOJIMIA4Ka, 3aJIMBKA PACTBOPA JIEKTPOJIUTA.

Ecimu tpeOyercst 3aJiuTh pPacTBOp SJCKTPOJIWTA WM 3aMEHUTh MEMOPAHHBIA KOJIIAYOK,
JIOCTAaHbTE CEHCOP W3 U3MEPUTEIBbHOW KaMepbl WM T€PMETHYHOW SYEHKH, 3aTEM BBIIIOJHUTE
onepauuu m.m. 3.3.1.-3.3.5.

3.3.1. OtkpyTHuTe TaliKy CEHCOpa U aKKypaTHO JOCTaHbTE JJIEKTPOAHBIN aHcaMOlb W3
MEMOpPaHHOTO KoJmavka (cM. puc. 3.7).

BHUMAHUE

He mnpukacaiitech K 3JEKTPOJHOW CHUCTEME M CTEKJISSHHOW THIIb3€
pykamu. Jlake HE3HAUUTENBbHOE 3arpsi3HEHUE BHYTPEHHUX JJIEMEHTOB
CEHCOpa OTPULIATENIFHO CKA3bIBACTCS HA €ro padoTe.

Ecnu snexktpoasbiii aHcamOnb NpWIMI K KOJIMA4Ky, TO, IIO-
BHJMMOMY, B HEM BBICOX PACTBOP 2JIEKTPOIUTA. B 3TOM cityuae 3aneire ¢
MIOMOLIBIO MIIpHIa 1 — 2 MJI TUCTHIIIMPOBAHHOW BOJBI B 3a30p MEXIY
KOJMAYKOM M DJEKTPOAHBIM  aHcambOimem. Yepes 2-3  uyaca
3aKpUCTANIN30BABIIMECS COJM pacTBopsTcs, U Bbl 06e3 ycunmit

JIOCTaHETE JIEKTPOTHBIA aHCAMOJTh.

Puc. 3.7. Bueumnuii Bug ACpO2 6€3 MeMOpaHHOTO KOJIIauKa.

3.3.2. [IpomoiiTe JIeKTPOIHBIN aHCaMOJIb B TUCTWITMPOBAHHONW BOJE, OCTOPOKHO yIaJIUTE
OCTaTKH BJIard (GUIBTPOBAIBHON OyMaroi u moyioxxure ero Ha canderky. [Ipomoiite konmadok
JUCTUJUIMPOBAHHOM BOJIOM U CTPSIXHUTE OCTABUIYIOCS B HEM BIIAry.

Jl1st 3aMeHbI MEMOpPaHHOTO KoJilayka B crepuinzyeMoM ceHcope ACpO2-06 (cMm. puc.3.8)
CHayaJla OTKPYTHUTE HWXKHUK Kopryc 1, 3aTeM CHHUMHUTE MEMOpaHHBIN KOJIMAa4doK 2 (CM. pHC.
3.8).

Ilpumeuyanue. B BepxHell YacTH MeMOpPaHHOTO KOJMAayka YCTAaHOBJIEHO TepMETH3HPYIOIEe
KOJIBIIO, TTO3TOMY HEOOXOIUMO MPUJIOKHTH HEOONBIIOE YCHWIHE BIOJIb OCH CEHCOpa s
MPEOJONICHUS] CUJI TpeHus. Eciin KoNmayok «Ipuivi» B MeCTe YIUIOTHEHHS, TO MOMpOOyHTe

MIPOBEPHYThH €r0 BOKPYT OCH.

HayuHo-npousBoactBeHHasa mpma «kBUOAHATNTUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAJTIU3ATOP KUCNOPOOA AKIMM-1-12
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[IpomoiiTe »NeKTPOAHBI aHCaMONb AUCTHUIMPOBAHHOW BOJOW, OCTOPOXKHO yJAJINUTE

OCTaTKH BJaru (puiabTpoBajIbHON OyMaroil u moyokute ero Ha cangderky. [Ipomoiite koamadox

TUCTHJUTMPOBAHHON BOJOM M CTPSXHUTE OCTABIIYIOCS B HEM BIIAry.

14
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McnonHeHnsa ACp0O:-06

0603HayeHne AC | d, Mm| D, MM | L, MM
ACp0:-06-01 25 25 70
ACp0:-06-02 19 25 150
ACp0:-06-03 19 19 200
ACp0:-06-04 22 22 250

1 - HWXHUIA KOpMyC

2 - KOMMAYyoK MeMBpaHHbI
3 - KOMbLO YNSIOTHUTENBbHOE
4 - KONbUO YNNOTHUTENbHOE
5 - pacTBop anekTponuTa

6 - aHoa

7 - [aTYMK TeMnepaTypbl

8 - KONbLO YNIOTHUTENBHOE MSIOCKOE
9 - CTeKNsiHHas rnb3a

10 - kabenb

11 - BTyNKa

12 - cuctema membpaH

13 - katop

14 - npeHaXHbIV KaHan

15 - Kopnyc ceHcopa

Puc. 3.8. Baemnnii Bug ACpO2-06.

IIpumeuyanue. B BepxHeil

yacTu MEMOpaHHOTO  KoJmaudka
YCTAaHOBJICHO  T'€PMETU3UPYIOIIEE
KOJBIIO, TIOITOMY  HEO0OXOIUMO
MPWIOKUTh HEOOJBIIOE  YCUIIHE
BJIOJIb ocHu ceHcopa JUTSL
MpeosioyieHust cuil TpeHus. Ecnn
KOJMAuOK  «IPWIHI» B  MECTE
VIUIOTHEHUs, TO  TMONpoOyiTe
IIPOBEPHYTH €r0 BOKPYT OCH.

[TpomoiiTe 31eKTpOoAHBIN aHCaMOIb
JUCTULIIMPOBAHHOM BOJIOM,
OCTOPOKHO YAAQJIUTE OCTATKU BJIaru
bunpTpoBaNIbHOW ~ Oymaro
MOJIOKUTE ero Ha  candeTky.
IIpomotite KOJIITa4Y0K
JUCTUIITAPOBAHHOM BOJIOM 51
CTPSIXHUTE OCTaBIIYIOCI B HEM

BJIATY.

3.3.3. C nomomipio (prrakoHa — KamneIbHHIIBI 3aJIeiTe B CTapblii MM HOBBIH MEMOpaHHBIN

KOJIIA4yoK 1-2 MJT pacTBOpa JIEKTPOJIUTA, HE TOIMBas 1-2 MM 10 IEpBOTO OypTHKA HA KOJIITAYKe

(cm. puc. 3.7 u 3.8).

Ilpumeuanue. PacTBop snekTponuta mpencTaBisieT co0oil remeoOpas3Hblii OydepHbIit

pactBop. [Ipu ero 3anmBKe Ha MOBEPXHOCTH MEMOpaHBI WM CTEHKaX KOJIMAdyKa BO3MOXKHO

o0Opa3oBaHHe My3bIpbKOB BO3ayXa. [l MX ynaneHus cjerka MoCTy4HTe MO KOJMauky cOOKy U

OCTaBbTC €TI0 B BCPTHKAJIBHOM IIOJIO)KCHUH Ha 5 MHHYT. OcraBmmecs ITY3bIPbKU BO3JyXa

BCIIUIBIBYT Ha MMOBCPXHOCTE. HOCMOTpI/ITe CIIC pa3, HCT JIX B pACTBOPC IJICKTPOJINTA ITY3BIPHKOB

BO3/IyXa.

HayuHo-npousBoacTBeHHasa compma «kBUOAHANTUTUYECKUE CUCTEMbI U CEHCOPbI»
AHAJTU3ATOP KUCNOPOOA AKMNM-1-12
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3.3.4 Coopky cencopoB ACpO2-01 — ACpO2-05 npoBoauTe ciieayonmmM o0pa3om:

1. CnBuHBTE pe3nHOBOE KOJIBIIO Ha OOKOBOI MOBEPXHOCTH MEMOPAHHOTO KoJayka Ha 1-2
MM HIDKE JPEHAXKHOTO OTBepCTHs (cM. puc. 3.7 u 4.2).

2. Bozemure SJIeKTpO,Z[HHI‘/JI aHcaMOJIb U MCAJICHHO BCTAaBBTC €TI0 B MCM6p3HHLIfI KOJIIa40K

B BEPTUKAIHLHOM TOJOKEHUHU. M30BITOK pacTBOpa SJICKTPOJHMTA JIOJDKEH BBICTYIUTH
i yepe3 ApeHaxxHoe orseperue 14 (cMm. puc.4.2). l
3. 3akpyture raiiky B MeMOpaHHBIH KOJIAYOK
l‘ no ymopa. ToproBas dYacTh BIIEKTPOAHOTO aHCAMOIS
T JOJDKHA HATSHYTh MeMOpaHy Ha KOJIA4yKe B BHJIE i
30HTHKA. j"
4. VYpanute oCTaTkM BiIark ¢ OOKOBOM S

MMOBEPXHOCTH KOJIMAYKA U CABUHBTE PE3UHOBOE KOJBLO ~
00paTHO Ha JPEHA)XHOE OTBEPCTHE.

5. VYCTaHOBUTE CEHCOpP B HU3MEPUTEIBHYIO
Kamepy (cM. puc. 3.9) u 3aKpyTuUTE HAaKUJHYIO TaliKy 110

ymopa (cM. puc. 3.10 u puc. 3.2)

Puc. 3.9. Ycranoska ACpO2 Puc. 3.10. ®uxcanust ACpO2 B

B U3MEPUTENIbHYIO KaMepy U3MEPUTEIILHON KaMepe

[Ipu ycranoBke ACpO2-05 B repMeTuuHylo sS4YelKy CHadajla OCTOPOKHO BCTaBbTE€ CEHCOP B
BEpXHUHM KopIiyc sueiku (cM. puc. 3.4), a 3aTeM 3aKpyTHUTE HUKHUN KOpIyC 10 ymnopa (CM. puc.
3.3).

IIpumeuanue. [lepen cOopkoit ACpO2-05 pekomeHayeTcsi cMa3zaTh Ba3eIMHOM WM BaKyyMHOM

CMa3Koit TCPMETU3UPYIOIHE KOJIbIA, PACIIOJIOKCHHBIC B BEPXHEM KOPITYCC.

3.3.5. Coopxky cencopa ACpO2-06 (cM. puc. 3.8) IpoBOAUTE CICTYIOIHUM 00pa3oMm:

1. Y6enutech B HaJIMYMHM TEPMETHU3HPYIOMIETO KOJIbIIa 8 Ha OOKOBOW MOBEPXHOCTH
ANEKTPOJAHOTO aHCaMOIIs.

2. Bo03bMHUTE METAUIMYECKUH KOPIYC C JIEKTPOIHBIM aHCAaMOJIeM U MEIJICHHO BCTaBbTE B
MeMOpaHHBIN KOJIMAa4yoK 2 B BEPTUKAIBLHOM MosioxkeHuu (puc. 3.8). M30bITOK pacTBOpa
AJIEKTPOJIUTA JOJKEH BBICTYIUTh Yepe3 APCHaKHBIN KaHall 14 Ha O0KOBOW MOBEPXHOCTH
ANEKTPOJAHOTO aHCaMOIIs.

3. VYpamute candeTkol BBICTYNUBIIME KaIUIM 3JCKTPOJIUTa C OOKOBOW MOBEPXHOCTH

KOJIIIa4vKa.

HayuHo-npousBoactBeHHasa mpma «kBUOAHATNTUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAJTIU3ATOP KUCNOPOOA AKIMM-1-12
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4. 3axkpyture HMWXHMI Kopmyc 1 ceHcopa no ymopa. ToproBass 4acTb 3JEKTPOJHOTO

aHcaMOJIs AOJDKHA HATAHYTb CUCTEMY M€M6paH Ha KOJIIa4YKE B BUJIC 30HTA.

3.3.6. BxirounTe aHamu3aTOp C MOMOIILI0 KHOMKKA «BKi», yaep:kuBas ee B TeUeHHUE S5 CeK.
[Tocne BKJIIOYEHHSI aHAIM3AaTOpa pa3lacTCs 3BYKOBOW CHUTHAJ, Ha NUCIUIEE CHAadaida TOSBHUTCS
norotunt HI1® «Anspa BACCEHC», 3arem aHanu3aTop MepeiaeT B PKUM U3MEPEHHIA.

3.3.7. B cayuyae HEOOXOOUMOCTH MPOU3BEAMTE 3apsii AaAKKyMYJISTOpPHOW Oarapew.
Nunukatop 3apsiia BBIBECH B HUKHUM JIEBBIM Yros AMCIUIES aHalW3aTopa. 3allTPUXOBAHHBIN
WHAWKATOpP CBUIETENHLCTBYET O TOJTHOM 3apsiie Oatapeu. B ciydae, ecnu WHANKATOP HAYHET
MUTaTh (IIPU STOM TMOCJHBIIIUTCS MPEPHIBUCTHIA 3BYKOBOH CHTHAN), aKKyMYJSATOPHYIO Oarapero
HEO0OXOAMMO 3apsIIUTh.

[ToncoenuuuTte 3apsiHOE YCTPOMCTBO K aHAIMU3ATOPY, & 3aT€M K CETH MEPEMEHHOTO TOKa
220B ¢ ugacrotoit 50 I'u. IIpomecc 3apsima orobpaxkaercs ABMKEHHEM 3allITPUXOBAHHOW o0nacTu
WHJUKATOpA.

AKKyMyJsITOpHast 6aTapest 3apsauTcs yepe3 12-15 gacos.
[Ipy ycnoBuM TpPaBUIBHOM SKCIUTyaTalldd, TOJHOCTHIO 3apsHKEHHON aKKyMYJISTOPHOM

Oarapeu xBaraeT npuOimmu3uTenbHo Ha 100 yacoB paboThl (6€3 MOACBETKH AUCILIES).

HayuHo-npousBoacTBeHHasa compma «kBUOAHANTUTUYECKUE CUCTEMbI U CEHCOPbI»
AHAJTU3ATOP KUCNOPOOA AKMNM-1-12
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4. YCTPOUCTBO 1 NPUHIIUII JEMCTBUS AHAJIU3ATOPA
4.1. Onucanue CBOMCTB M KOHCTPYKIMH H AaHAJIN3aTOPA.

Buemnuii Bug aHanuzaTopa npeacrasieH Ha puc. 4.1. u 4.1-1.

Puc. 4.1. Buemnuii Bua ananuzaropa kuciopona AKIIM-1-12.

1. U3meputensHoe ycrporictso AKIIM-1-12.

2. KnaBuarypa.

3. Knomnka «Bxi1/BbIKiD).

4. I'padmyeckuii TUCIIICH. .

5. KHomKa BKIIIOUEHUS/BBIKIIIOUEHHS TTOJICBETKH.

6. AMIIepoMeTpUUYECKU CEHCOP.

Hay4yHo-npoussoacteeHHasn pmpma «kBUOAHATIMTUYECKUE CUCTEMbI U CEHCOPbI»
AHAJIU3ATOP KUCITOPOLOA AKIMM-1-12
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AHanuzatop COCTOUT M3 wu3MepurenbHoro ycrpoiictea (MY) 1 (cm.. puc. 4.1) u

amriepomeTpuueckoro ceHcopa 6. MY wumeer mpouHBI, JUTONH BOJOHETPOHUIIAEMBIN KOPITYC
cTernieHH mbUIeBnaro3amuTthel [P-65. Ha nuneBoii manenu aHaiau3aTopa pacrlojioxKeH rpaduueckuit
mucried 4 u  knaBuatypa 2. Jlucruied uMMeeT TOJCBETKY, YTO OOJierdaeT MOJIb30BaHHE

AHAJIN3aTOPOM B 3aTCMHCHHBIX ITOMCIICHUAX.

;2’ U
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Puc. 4.1-1. Bueurnuit Bun ananuzaropa kucinopona AKIIM-1-12.

a) — BUJ cjeBa, 0) — BUJ cripaBa:

1 — pemeniok

2 — amnepometpudeckuii ceacop ACpO2 (umu UK ¢ ACpO2)

3 — kaTymka I yKIaJaKu Kadems

4 — THE3/10 7S MOJKIIIOYEHHSI 3apsTHOTO YCTPONCTBA

5 — rHe3n0 it noAkIoueHus kabemnst RS-kanamna (RS-232)

6 — pazbeM a1 noakitoueHuss ACpO2

7 — nepxarens s kperiennst ACpO2-05 wim u3mMepuTebHOW KaMepbl
8 — BUHTBI, COEANHSIONINE BEPXHUN U HIDKHUN OTCEKH aHajIu3aTopa
9, 10 — HWKHUI U BEpXHUM OTCEKU aHAIIM3aTopa

11 — MecTo pacnonox)eHus akKyMyJIaTopa.

HayuyHo-npousBoacTBeHHas ¢pupma «kBUOAHATIUTUMECKUE CUCTEMbI U CEHCOPbI»
AHAJIU3ATOP KUCJTOPOLOA AKMM-1-12
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Kopnyc ananmuzatopa cocroutr u3 nByx orcekoB 9, 10 (cm. puc. 4.1-1), repmeTudHo
COCTMHEHHBIX MEXKIy CO00H C TMOMOIIBI0 IIECTH BHUHTOB 8§, PACIIONIOKEHHBIX B YTIyOJCHHSIX
HIKHEro orceka. Ha GOKOBOM MOBEPXHOCTH HMKHEIO OTCEKa 9 ¢ JIEBOM CTOPOHBI PACIOIOKEHBI
rHe3na 4,5 11 MOAKITIOYEHUS 3apsAIHOTO yCTpoiicTBa U kabens kanana RS-232. C npaBo#t cTOpoHbI
pacroyiokeH pazbeM 6 I MOIKIIOYCHHS] aMIIEpOMETpHUYEcKOoro cencopa 2. [l yknaaku kabens
ACpO2 npengycmotpena karymika 3. [[ins kperenus uamepureabHoit kamepsl ¢ ACpO2 (mmm AC

ACpO2-05) mpemyCMOTpeH Jepkarelb 7, 3aKperuieHHbId Ha KaTymike 3. [l KperuieHus
aHaJIM3aTopa Ha MPOOOOTOOPHBIX TOUYKAX MIIU «II0 MECTY» M3MEpPEHHUs IMpelHa3HaueH peMelok 1,
3aKpEIUICHHBIN MO KaTyIIKOM 3 Ha HUYKHEM OTCeke 9 aHaimM3aTopa.

B 3aBucumocTH OT BapuaHTa WCIOJHEHHUS aHalW3aTopa U 3a7auyd HUCCIIEOBAHUS
aMIIEPOMETPUUECKHUII CEHCOP MOXKET YCTAHABJIMBATHCS B M3MEPUTEIBHYIO Kamepy, CTaHIapTHYIO
ckisHky bBIIK wnam HemocpencTBEHHO «IO MeECTy», Hampumep, B OuopeakTop, (epMeHtep,
TpyOOIPOBO/I, A3POTEHK U T.]I.

BxuroueHune (BBIKIIOUEHHE) aHAIM3aTOPA OCYIIECTBISETCS C MTOMOIIBIO KHOMKHU 3 (CM. pHC.
4.1), mpu 3TOM HEOOXOAUMO YJEPKHUBATh €€ B HAXKATOM COCTOSIHUM B T€UeHHE 5 cek. Bximo-uenue
Ha 30 cex. 1 BBIKJIIOYEHHE MOJACBETKH IUCIUIES] OCYIIECTBIISIETCS ¢ TOMOIIbIO KHOTIKH 5.

Wutepdeiic Tlonmp3oBaTenst W MOporpaMMHOE OOECIEYEHUE peaTn3yloT BBIMOJHEHUE

CIIeAYIOUMX (QYHKLIUH U PEKUMOB pabOThI aHATU3ATOPA:

BEIOOpD HW3MEpSEMOM BEIMYMHBL: TAPUUATHHOTO JaBICHUS KHUCIOPOAA, MPOICHTHOTO

COJIEpXaHUs UM MaCCOBOM KOHIICHTPAIINH,

- BBIOOp YyIOOHOM Il omeparopa €IWHUIIBI U3MEPEHHSI C BO3MOXKHOCTBIO TOCIETYIOITNX
MEPEX0/I0B B APYTHE CAUHULIBI,

- TPaayupOBKY aHaJIM3aTOpa IO I[OBEPOYHBIM Ta30BbIM CMECSIM, aBTOMATHUYECKYIO
TPaIyHpPOBKY 1O aTMOC(HEPHOMY BO3AYXY, HACBHIIIICHHOMY ITapaMH BOJIBI;

- obecrieueHne M3MEPEHU B HEBOJHBIX CpeAax: COKH, IMHBO, KYJbTYpaJbHBIC KHUIKOCTH,
OpraHUYECKUE KUJIKOCTHU H T.II.;

- YCTaHOBKY BEPXHETO W HUKHETO MPEAETIOB cpadaThIBaHUs CUTHATH3AIUY;

- BO3MOXXHOCTh BHECEHHSI KOPPEKIMM B TOKa3aHMUs aHAJIM3aTOpa B 3aBUCUMOCTH OT
0apoOMEeTPUYECKOTO JaBJICHUS U COJICHOCTH;

- mepeaady uH(OpPMALMK Ha KOHTpOJUIep Wi nepcoHansHblii kommneiorep (I1K) ¢ momorsio
udposoro kanana RS-232;

- TPOTOKOJMPOBAHME MOKA3aHUN aHATU3aTOPa BO BHYTPEHHIOK YHEPTOHE3aBUCUMYIO MTAMSITh,
BO3MOXHOCTh TI€pEJayu 3alpOTOKOIMPOBaHHBIX JaHHbIX Ha [IK wnm Ha nucreit
aHaJIM3aTopa B TAOIIMYHOM BUJIE;

- 3amUCh TMOKA3aHWW aHaIM3aTopa MO KOMaHJAE C KIABUATYpPhl B JJCKTPOHHBIA OJOKHOT ¢

BO3MOKHOCTBIO MX nepenaun Ha [IK u BeIBoia Ha qucIuiell aHaIn3aTopa;

HayuHo-npousBoactBeHHasa mpma «kBUOAHATNTUTUHECKUE CUCTEMbI U CEHCOPbI»
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Kaxxnpiii u3 BapuanToB ucnonHenus aHanuszaropa AKIIM-1-12 opueHTHpOBaH Ha KOHKPETHbBIE

o0jacTM NpPUMEHEHHS U KOHKPETHbIE 3a/Jaydl aHaJUTUYECKOTO KOHTPOJS KHUCIOpoJa H
KOMIUIEKTYETCSl CHEelMalbHO pPa3pabOTaHHBIM aMIIEPOMETPUYECKUM CeHCOpoM. braronaps
yHuBepcaibHOCTH aHanu3atopa AKIIM-1-12 kaxnplii CEHCOp COBMECTHUM C HU3MEPUTEIbHBIM

YCTPOMCTBOM aHAJIU3ATOPA.

4.2. Onucanue CBOWCTB M KOHCTPYKIUH AMIIEPOMETPHYECKHX CEHCOPOB.

AMIepoMeTpUYECKUE CEHCOphl, ucmnonb3dyemble B aHanu3arope AKIIM-1-12, sBastorcs
CEHCOpaMU MapLUuanbHOro AasieHus kuciaopoaa (ACpO2) 1 MOTYT IPUMEHSATHCS JUIS aHATIN3a Kak
ra3o00pa3HbIX, TaK M JKUAKUX cpeld. Takwe ceHCOophl 00JamaloT BBICOKOW CENEKTHBHOCTBHIO K
KHCJIOPOy M HE IOABEP)KEHBbl BIMSHUIO JPYTUX JJICKTPOXMMHYECKH AKTHBHBIX Ta30B, MOHOB,
OMOJIOTHYECKUX MOJIEKYJl M OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX CHUCTEM, IPHUCYTCTBYIOIIUX B
ananmusupyemoit cpene. IIpororunom ACpO: sBusercs snextpon Kiapka. OOO «HII® «Anbda
BACCEHC» Brimmyckaer mecth Moaudukanuii ACpO2, KOHCTPYKIIMM KOTOPBIX pa3padOTaHbI C
y4€TOM OCOOCHHOCTEH M CHEeUM(UKH TNPOBEICHHS H3MEPEHUH B Ppa3IMuYHBIX 00JacTAX MpHU
pEeLICHUH Pa3HOOOpa3HBIX 3aJady AaHAJMTUYECKOrO KOHTpOJisi Kuciopoja. KoHCTpyKTuUBHBIE
napaMeTpsl U MaTepUasbl AEMEHTOB KaXJ0I0 BapuaHTa MCIIOJHEHUS CEHCOpa ONTHUMU3HPOBAHBI,
yto oOecneunno aHanuzaropam kuciopona AKIIM-1-12  nydmme MeTpOJIOTHYECKUE U
9KCIUTyaTallMOHHBbIE  XapaKTEPUCTHUKU IO CPaBHEHHUIO C M3BECTHBIMHU 3apyOeXHBIMH H
oreyecTBeHHbIMU aHajmoramMu. ACpO:2 001amaloT OueHb HHU3KUM HOTPEOIIEHHEM KHUCIIOpoJa W3
aHanmu3upyemMoi cpeabl. brmaromaps 3ToMy CBOHCTBY OOECHEUMBAETCS «HEpa3pyILAONIHHA
KOHTPOJIb» aHAIU3UPYEMOW KUAKOCTH U JOCTUTAeTCs BBICOKAs HAJEKHOCTb M JIOCTOBEPHOCTH
pe3ynpTaToB u3MepeHui. CeHCOpbl 3TOro THUIIA TPagyUpPYIOTCS MO aTMOC(EpHOMY BO3AYXY,
JIOJITOBEYHBI, MPOCTHl U HEAOPOTU B IKCIUTyaTanuu. Takue ceHcopbl B komiuiekte AKIIM-1-12
MOTYT MCHOJb30BaThCS U1 AaHaIW3a KHUCIOpOAAa B Tra3aX, B IPECHBIX U COJIEHBIX BOJAX.
Amnepomerpuueckue ceHcopsl ACpO:2 B xommuiekre AKIIM-1-12 mMoryT Takke HCIOJIb30BaThCA
JUIL  WU3MEPEHHH MacCOBOM KOHLEHTPALIMM  KHUCIOPOAA B  KYJBTYypPaldbHBIX KMIKOCTSX
OMOTEXHOJIOTMYECKUX POU3BOJICTB, TUBE, BUHE, MOJIOKE, COKaX U JIP. )KUJIKOCTSX.

Koncrpykmus ACpO»-01 sBnsercs 0a30BOH MOJENBI0 aMIIEPOMETPUYECKHX CEHCOPOB

napuuagbHOro JaBieHus kuciopoaa. Buemnuii Bun ACpO2-01 nokasas Ha puc. 4. 2.

HayuHo-npousBoacTBeHHasa compma «kBUOAHANTUTUYECKUE CUCTEMbI U CEHCOPbI»
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W Q 1 - raiika
| | W 2 - KONMa4YoK MeMOpaHHBI I
1aN 3 - KOJIBIIO YIIOTHUTEIBHOE
]
E 4 - KOJNBIO YHIOTHHUTEIBHOC

5 - pacTBOD BJIEKTPOJIUTA

6 - anox Ag/AgCl

SOOOO O eimimd BT

7 - 1aTYUK TEeMIIEpaTyphl

) . ‘ |- 3 8 - MeMOpaHa 3alIUTHAS

9 - cTeKJIsIHHAs TUIb3a

W Ar 10 - xabenp

11- TpyOka TepMoycaaHasi UK

YIOJIOTHUTEIbHBIN KOJIMA40K
12 - MmeMOpaHa ra3onpoHumaemMas

13 - katon

14 - oTBepcTHE IpEHAXHOE

15 - npopess B kopnyce

Puc. 4.2. Bauemnnii Bug ACpO2-01, ACp0O2-02, ACpO2-03 u ACpO2-04.

ACpO2-01 npexacraisieT co00il MEKTPOIUTHUECKYIO STUEHKY, 00pa30BaHHYIO JIEKTPOJHOM
CHCTEeMOH - KatoioM 13 u xyopcepeOpssHBIM aHOJIOM 6, TOTPY>KEHHBIMU B PAaCTBOP 3JIEKTPOJIUTA 5.
DNEeKTpOXUMHUECKas silueiiKa pacrlojo’KeHa B Kopmyce 2 M OTAeNieHa OT aHaJIU3UupyeMoil cpeibl
razonpoHmmaeMor MemOpaHoil 12. DmekTpogHasi cHCTeMa 3akperyieHa B CTEKJISHHOM
LWINHAPUYECKON Trunb3e 9 Tak, yTo Katoh 13 pacmojiokeH BIOJIb €€ OCH M KOHTAKTHPYeT ¢
pPacTBOPOM 3JIEKTPOJIUTA 5 CO CTOPOHBI TOPIIOBOM YacTH THIB3bI 9, a XjopcepeOpsHblid aHoI 6
pacmnojiokeH Ha OOKOBOI MOBEpPXHOCTH TWUib3bl 9. ["azonponnniaemas memOpaHna 12 3akperuieHa Ha
TOPIOBOM 4YacTW Kopryca 2. ['epMeTH3aiusi 3JIEKTPOIUTUYECKON SYEHKH OCYIIECTBISIETCS C
MOMOILBIO YIIJIOTHUTEIBHOTO KoJiblia 3 u raiiku 1. Ha 60xoBoii moBepXxHOCTH Kopmyca 2 umeercs

JpeHakHoe oTBepcTue 14 juist ynaneHus: n30bITKa pacTBOpa JeKTposauTa 5. JIaTuuk TeMieparypsl

HayuHo-npousBoactBeHHasa mpma «kBUOAHATNTUTUHECKUE CUCTEMbI U CEHCOPbI»
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7 BHasiH B TOPLIOBYIO 4acTh CTEKJISIHHOM T'Mib3bl 9. PacmosokeHue aaryumka TemrepaTrypsl 7 u

Karojaa 13 B HEMOCPEACTBEHHOMN OJIM30CTH OT aHAIU3UPYEMOM KUIKOCTH 00ECIIEUYUBAIOT BBICOKYIO
TOYHOCTb U IKCIIPECCHOCTh U3MepeHuil. Takoe pacronokeHne AaT4yiuKa TeMIepaTypbl 7 MO3BOJISIET
UCKJIIOYUTh OMIMOKH MPU TPAAyHUPOBKE CEHCOpa MO aTMOC(hEepHOMY BO3AYXY, BO3HUKAIOIINE U3-32a
«OXJIAKJCHUS» MEMOpaHBbl BCJIEJCTBHE UCIAPEHHUS BJaru C €€ TMOBepXHOCTH. CXOICTBO
MIOCTOSIHHBIX BpPEMEHH OTBETa aMIIEPOMETPUYECKOTO CEHCOpa Ha HM3MEHEHUS KOHIEHTpAIHH
KHCJIOpO/Ia W TEeMIIepaTypbl aHAIM3UPYEMOW JKUAKOCTH TII03BOJIIET CHH3UTH TUHAMUYECKYIO
MOTPEITHOCTh M3MEPEHUM M O0O0ECIeYUTh BBICOKYIO TOYHOCTH TepMmokommeHcanuu. ACpO2-01
MOJKET YCTaHaBJIMBATHCS B MPOTOUYHYIO U3MEPUTENIBHYIO KaMepy U B cTaHAapTHBIC CKIsTHKU BITK—
150-29/32-14/23 (ITpousBonutens - ITAO " Xummnabopnpubop ", r. Kinun, M.O., mmdp npu 3akaze
560) bnarogapss mMamoMy TOTPEOJICHUIO KHCIOPOJa aMIIEPOMETPHYECKUM CEHCOPOM, OH MOKET
WCITOJIB30BATHCSA TS «in Vitro» U3MEpeHUH.

Koncrpykuusa ACp02-02 ornuyaercs ot 6a3oBoil momenun ACpO2-01 KoHCTpyKIMei,

MO3BOJISIOIIEH MPOBOAUTH M3MEpeHHss B Mukporpobax (50 mkia). B srom ciyuae ACpO2-01
YCTaHABIIMBAETCS B U3MEPUTEIbHYIO KaMepy A «MukpoaHainiza»y (MKMA).

Koncrpykmms ~ ACpO2-03  ommmuaercs ot wmogenun  ACpO2-01  moBbIIIEHHOM

YYBCTBUTCIIBHOCTBIO U MPEACIIEHO HHU3KOM BEJIUYMHOM OCTATOUYHOI'O TOKA.

Koncrpykuua ACpO2-04 orinuuaercs ot mogenun ACpO2-03 HanmnymeMm IONOJHUTENBHOM

3alUTHOM MeMOpansl 8 (cMm. puc. 4.2), pacroJiOXEHHONM Ha BHEIIHEH TMOBEPXHOCTH
razornpoHumaemMoi memopans! 12. Hanuare memOpansl 8 oGecredynBaeT TOMOJHUTEIBHYIO CTETICHD
3aIIUTHI AJIEKTPOJHON CHCTEMBI U Ta30MPOHUIIAEMO MeMOpaHbl 12 OT MOBpEXIeHUH, BHI3BAHHBIX
nepenajgaMy JaBJICHUN B aHAIM3UPYEMOM JKUIKOCTH U HaJMYMEM B HEW TBepAbIX dacTul. Kpome
TOTO, OJIarofaps 3alIUTHOW MeMOpaHe 8, CHI)KAeTCsl 3aBUCIMOCTD TIOKAa3aHUH OT CKOPOCTH ITOTOKA
AHAIU3UPYEMOU KUIKOCTH.

bnarogaps stum cBoiictBam ACp02-03 u ACpO2-04 Hanuu mMUPOKOE NPUMEHEHUE B
TEIUIOPHEPTETUKE M IPOMBIIUIEHHOCTH IPU ONPEAEIEHUU CIIEJOBBIX KOJIMYECTB KHUCIOpPOJa B
KHUAKOCTAX, HAIPUMEp, IIPU aBTOMATUYECKOM XMMKOHTPOJIE MPOLIECCOB BOAONOATOTOBKH Ha TOIL,
I'POC, ADC u tennocersax. [ns pemenus stux 3anad ACpO2-03 u ACp0O2-04 ycranaBauBaroTCs B
MPOTOYHBIE W3MEPUTENbHBIE KaMepbl, CHA0KEHHbIE BCTPOCHHBIM OOpaTHBIM KJIamaHoOM (CM. pHC.
3.2). BricOKHE METPOJIOTHYECKHE XapaKTEPUCTHKH, CBOMCTBEHHBIE 3THM CEHCOpaM, O0eCeumIn
«HEpa3pyIAIOIIN» KOHTPOJIb aHAIU3UPYEMON MPOOBI, YTO MO3BOJMIIO OTKA3aThCS OT NMEPETMBHBIX
YCTPOMCTB M CTaOMIM3aTOPOB pacxoja, TPAJAULMOHHO MPUMEHSEMbIX B aHAJIOTUYHBIX MpUOOpax
3apy0eKHOTO M OTEYECTBEHHOTO MPON3BOACTBA. [Ipyroii BaxxHOI oco0eHHOCThIO ceHcopoB ACpO:2-
03 u ACpO2-04, BeirogHo oriuuaromed aHanuzatop AKIIM-1-12T or M3BECTHBIX aHAJIOIOB,

SIBIISICTCSI HE3aBUCHUMOCTh IMOKa3aHHUI OT MNPUCYTCTBUA B aHaHH3pr€MOﬁ KHUIKOCTU PaACTBOPCHHOTI'O
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MOJIEKYJISIDHOTO Boaopoja (mpoaykra koppo3uu). B anammsarope AKIIM-1-12T Bnepssie

peaan30BaHbl YHHUKAJbHbIE METOJIUWKH pacueTa W aJIrOPUTMbl BHECEHHUS TEPMOKOMIICHCAIIUH,
YUYHUTHIBAIOIINE  SIBICHUS  JIBOWHOW  COpOIMKM  KHUCJIOpPOJa, HEJAaBHO OOHApyXEHHBIE B
MHUKpPOTPaMMOBO# 00J1acTH KOHIICHTPAIUHl.

Koncrpykuus ACp02-05 ornmuaercs ot 0OazoBoir momenun  ACpO2-01 Ttem, dro

aMIIEPOMETPUUYECKUI CEHCOP YCTAHABIMBACTCA B NEPMETUYHYIO SUYEHKY, NMPEIHA3HAYCHHYIO JIA
MIPOBEJICHUS] U3MEpPEeHUi Kkuciopoaa Ha rinyoune a0 20 M. Bremnuii Bug ACpO2-05 nokazaH Ha

puc. 4.3.

. AMITIEpOMETPUYECKHI CEHCOP.
. 3alUTHBIN KOpITyC.

. Kosnb110 yIIOTHUTENIBHOE.

. 3aiuTHas ramka.

. Konp1io yrmoTHuTEIBHOE.

. Konp1o yrmoTHuTEIBHOE.

. JpeHaxxHoe oTBepcTHE.

NN kW=

Puc. 4.3. Buemnuii Bun ACpO:2-05 norpysxHoro tumna.

I'epmernunas siueiika, cocrosimasi W3 koprmyca 2 (cMm. puc. 4.3) u raiiku 4, U30JIUpyeT
aMIepoMeTpUYeCKuil ceHcop | OT aHaMU3UPyeMOi KUIKOCTH C TIOMOIIbIO YINTIOTHUTEIBHBIX KOJIELl
3, 5 u 6. Ilpu 3akpyuuBaHuu raiiku 4 1m0 ymnopa Kojibllo 6 nehopMupyeTrcs U TepMeTHU3UPYET
npeHaxkHoe oteepctue 7. Kopmyc 2, Bbeictymatomuii 3a mpeaensl ACpO2-05, 3amumiaer
qyBCTBUTEIFHYIO YacTh CEHCOPa OT BO3MOXKHBIX y1apOB O THO BOJIOEMA WIJIM TBEpPJIbIC IPEAMETHL. B
HIKHEH 4acTu KopIityca 2 BBIMOJTHEHBI YEThIPE OKHA, Yepe3 KOTOPbIE My3bIpbKH BO3yXa CBOOOIHO
BBIXOAAT TpU TOTPYyKEHUHU ceHcopa Ha riaybuny. Cdepudeckas (opma UyBCTBUTEIHHOU
noBepxHoctd ACp02-05 Taxke CcHocoOCTBYeT CBOOOAHOMY YJAJIICHHIO Iy3bIPHKOB BO3IyXa,

MOJJHUMAIOIIUXCSL BBEPX B IMpollecce adpaiuu. Manoe morpeblieHHe KHCIOpoJa SISKTPOIHOM
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cucremoii ACpO2-05 u noctaToyHO OOJbIIME OKHA B HW)KHEH YacTH KOpIyca 2 IO3BOJISIOT

ucnons3oBath AKIIM-1-12I1 nnst usmepeHuil kuciaopoja Kak B IEpEeMEIIMBAEMbIX, TaK U B
HEMOABMKHBIX JKHAKOCTSX. HawmbOombemee pacnpoctpanenne anamuzatopsl  AKIIM-1-1211
MOJyYMJIM Ha CTAHLUAX adpald U OWOJIOTMYECKON OYMCTKH CTOYHBIX BOJ, B PHIOOBOJYECKHX
XO035UCTBaX M MPHU SKOJOTMYECKOM MOHUTOPUHIE MPUPOJIHBIX U CTOYHBIX BOJ. AHAIM3ATOPHI
AKIIM-1-12IT1 moryT Takxke ucnoyib3oBaThes st onpenenenuss BIIK. Jlns mpoBeneHust Takux
U3MEpPEHU He0OX0AUMO OTKPYTUTH raiiky 4 u nocratb ACpO2-05 u3 xopnyca 2. [Ipu npoBeaenun
n3Mmepennii BITK B cTanmapTHBIX CKISTHKAX Taika 4 MOXET OCTaBaThCs Ha ceHcope (cM. puc. 3.4).

Monudukarms cencopa ACp02-06 otiuuaetcs ot 6azooit Moaenu ACpO2-01 Tem, uto ero

KOHCTPYKLMSI BBIIIOJHEHA U3 MaTepHajoB BbLAEpKUBatonnXx temnepatypy 143 °C u u30ObiTouHOE
naBnenue 3 arMm. bmaromaps stomy koHcTpykius ACpO:-06, mokazanHas Ha puc. 3.8,
BBIJICPKUBAET HEOTPAHUUYEHHOE KOJIMYECTBO LIMKIIOB CTEPUIIM3ALUU OCTPHIM MapoM. DIIEKTpOoAHas
cUCTeMa CEHCOopa, cocTosIas M3 aHojxa 6, karona 13 M pacTBOopa 3JEKTPOJIMTA, pa3MelleHa B
KOJIMAayKe 2 U3 IJIaCTMACChl, YCTOMUMBOM K BBICOKMM TeMIlepaTypaM U AaBiieHusM. Ha Toprosoit
MOBEPXHOCTU KoJauka 2 3aKkperjieHa cuctemMa MeMOpaH 12, Bblaep)kuBaromias Iepenajbl
JIABJICHUs], BO3HUKAIOIME B MPOLIECCE CTEPUWIIN3ALUU CEHCOpa OCTphIM mapoM. C 3TOil 1enblo Ha
OOKOBOW MOBEPXHOCTH MEMOPAHHOIO KoJIMauyka 2 TaKKe PAcHOJ0XKEeH KOMIIEHCATOp JaBJICHHUS.
brnarongapst pe3uHOBBIM KonbliaM 3, 4, U § o0ecneunBaeTCs repMeTU3AHS dIEKTPOTHON CHCTEMBI
CeHcopa MpU HAaBMHYMBAHUM HUKHETo Kopryca 1 Ha xopmyc ceHcopa 15. Ha xopmyce 15 cencopa
3aKpeIvieH pa3beM Ul NOoAKiIoueHus kabens 10, coeaMHSIONIETO CEHCOp C U3MEPUTENIbHBIM
ycrpoiictBoM  AKIIM-1-12. Cencopst  ACpO2-06 BBIIYCKalOTCS B HECKOJNBKMX BapHaHTaX
UCTIOJIHEHUS,  OTJIMYAIONIMXCS ~ Ta0apuTHBIMH M TNPUCOCAMHUTENBHBIMH  pa3MEpaMu.
YaudunupoBanusie pasmepsl ACpO2-06 TO3BOJISIOT HCHOJB30BATH ATH  CEHCOPHI LIS
AQHAJIUTHUYECKOTO0 KOHTPOJS KHCIOopoJa B OHOJOTMYECKHX JKMIKOCTAX B (epMmMeHTepax H
O6uopeakTopax 0T€4ECTBEHHOI'0 U 3apyO0eXHOro Mpou3BoaAcTBa. O003HaYeHNs U YHU(PHUIIUPOBAHHBIE
pa3Mepsl BapuaHTOB HcrnosHeHUs1 ceHcopoB ACpO2-06 mpu 3aka3e ¥ B JOKyMEHTALMM JIPYroro

U3JIeNnusl IpUBEACHbI B Ta0auIle Ha puc. 3.8.

4.3. Onucanue KOHCTPYKIMH U3MEPHUTEJbHBIX Kamep.
JUns pemieHus psa KOHKPETHBIX 3aad aHaJIUTUYECKOrOo KOHTpojs kuciopoxa HIID
«Anbha BACCEHC BBITyCKarOTCsI HECKOIBKO MOIU(PUKAIINN N3MEPUTEIHLHBIX KaMep.

UsmeputenbHas kamepa g mukpoaHaimm3a (MKMA) moka3zana Ha puc. 4.4.

AMIlepoMeTpUUecKHid CceHcop | ycTaHaBiIMBaeTcs B KOPIyC 2 M3MEPHUTEIbHOW KaMepsl H
¢ukcupyercss B Heil ¢ momonibio raifku 3. YyBCTBHUTENbHAs 4acTh CEHCOPAa IePMETH3HPYETCS C

MOMOIIbIO YIUIOTHUTEIBHOTO PE3MHOBOrO KoOJMayka 4 Mpu 3aKkpydyuBaHuM Traiiku 3. Jlns BBoxa
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aHAJIN3UPYEMON poObI

MPEAYCMOTPEH BXOJHOM IITyLED

5, a pmusg Beixoma mrynep 6.

N

IOMOIIBIO NKMA MO>KHO

IIpOBOAUTD HU3MCPCHUMA B

MUKpooOBemMax skuakocteit (50
MKJT) ¥ Ta30B. C MOMOIIbIO JaHHOM

KaMEpbl MOKHO TaKXXE IMPOBOAUTH

U3MEpPEeHUuss B MHUKpPOIpoOax

KpOBH.

1. AMNEPOMETPUYECKUA CeHCop.

2. Kopnyc namepuTenbHOW KamMepsl.
3. MNawka.

4. YNNOTHUTENbHbLIW Kornna4ok.

5. BxogHoW Wryuep.

6. BbIxogHOW LWUTYLEp.

Puc.4.4. MiameputenbHaa kKamepa ana MUuKpoaHanunaa.

HsmepurensHble KaMepsl 1t agannsa B motoke razos (MKII) u B moroke xunkocreil (MKITK)

nokazanbl Ha puc. 3.2, puc. 3.9 m puc. 3.10. KoHCTpyKUMH 3TUX H3MEPHUTEIBHBIX KaMep

ornuyatotrcs oT MKMA pacnoniokeHreM BXOIHOTO U BBIXOJHOTO IITYIEPOB, a TAKXKE CIIOCOOOM
repmeruzanun AC.

Koncrpykuua HKIDK  ortnmuaercs ot UKIID

HaJIMYMEeM OOpaTHOTO KJalaHa, PacloyIoKEHHOTO B HIDKHEH

o 4acTH U3MEPUTENbHON KaMepsbl (cM. puc. 4.5). ) l
Puc. 4.5. O6patnsiit kinanan B UKITDK

OOpaTHbIii KJamaH YyCTAHABIMBAETCS Ha HIDKHUN

HITyUep, KOTOPBIA 3aKpyuMBaeTcs B HU3MEPHUTEIbHYIO

Qi

Kamepy (cM. puc. 4.6).

Puc. 4.6. YcranoBka 00paTHOTO KJIarmaHa Ha MTYIEp

HayuHo-npousBoactBeHHasa mpma «kBUOAHATNTUTUHECKUE CUCTEMbI U CEHCOPbI»
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B naHHBIX KOHCTPYKIMSX IEKTpoaHasd cucteMa AC repMeTU3UpyeTCsl ¢ IOMOUIbIO KOJblla

4 (cM. puc. 4.2), yCTaHOBJICHHOTO Ha OOKOBOW IMOBEPXHOCTH MeMOpaHHOTO Kouymadka 2. I[Tpwu
3aKpydrBaHuM Taiiku (cMm. puc. 3.10) pe3anHoBoe KoJbIO 4 (cM. puc. 4.2) MepeKphIBACT APEHANKHOE
otrBepctue 14 B kopmyce AC. [l KperuieHus: U3MEPUTEIbHBIX KaMep MPEeAyCMOTPEH CHeIHaNbHBIH
JiepKaTenb, YCTAaHOBJICHHBIA Ha KaTymike kabens AC. [IpucoennHuTeabHbIE MITYIIEpa PACCUUTAHBI
Ha nojpojaumue Tpyoku u3z I[IBX c BHyTpeHHum auametpom 6 MM. Ha nuHMM BXoma MOXeT
yCTaHaBIMBaThCS QuiIbTp, 3ammmiaromuii AC  OT TBEpABIX YacTUI[ TPUCYTCTBYIOIINX B
aHAIM3UPYEMOM KHUIKOCTH WU Tase.

H3mepuTenbHas KaMepa JJIs aHaJdu3a JbIXaTelIbHBIX Ta30BBIX CMece (I/IK,HF) OTJINYacCTCA

or UKMA Tewm, 4yTO ee BXOJHOH M BBIXOJHOHM IITyIEp UMEIOT YHU(PHIUPOBAaHHBIE pa3mepsl F22.
bnarogaps stomy UK/ ¢ ACpO2-03 MoKeT ycTaHaBIMBATHCA B AbIXATEIbHBIA KOHTYP aInapaTroB
HCKYCCTBEHHON BEHTWIALIMU JIETKUX, HAPKO3HO-JBIXAaTEIbHOM anmapaTypbl, TMIIOKCUKAaTOPOB U B

Ap. amnIapaTtbl MCAUITUHCKOTO HA3HAYCHUS.

4.4. Ilpunnun padoTsl aHAIM3ATOPA.
PaGora ananmm3aTopa OCHOBaHAa Ha TOJApU3ANMHM KaTroma Hampsokenuem — 0.6 B
OTHOCHUTEIILHO BCIIOMOTaTEIbHOTO AJIEKTPOa U UBMEPEHUH TOKA JEMONISIpU3allii, BOZHUKAIOLIETO B
pesynbrare AU Py3un KUCIOpoaa U3 MCCIEAYEMON Cpebl, U MOCIEAYIOMEH MIeKTPOXUMUIECKOM

pPC€aKku €ro BOCCTAHOBJICHUA, HpOTCKaIOHICﬁ 10 CXEME

02 + 2H20 + 4e~ = 40H~ (1)

Curnasnel AC U jgaTyuka TemImepaTypbl YCHIMBAIOTCS B IPEIBAPUTEIBLHOM YCUIIUTENE U
oungposeiBatoTcs. Ilocae pacueToB U BHECEHUS aBTOMAaTHYECKONW KOPPEKIMH Ha TEMIEPaTypHYIO
3aBUCUMOCTh KO3((UIMEeHTa MPOHUIIAEMOCTH T'a30IpPOHHMIIaeMO MeMOpaHbl U TEMIEPaTypHYIO
3aBUCUMOCTh KO3((HIIMEHTa PacTBOPUMOCTH KHUCIIOpOJa B BOJE, pe3yJIbTaT OTOOpakaercsi Ha
JHCIIIee aHAJIM3aTopa B BEIOPAHHOM OrepaTopoM eauHule u3MepeHus. OMHOBPEMEHHO pe3yJbTaT
HU3MEPEHHSI MOXKET BBIBOJUTHLCS B aHAJIOTOBOU (popme uepe3 TokoBswIid Beixoa 0 — 5, 0 —20 unu 4 —20
MA, a Takxe uepe3 uupposoil kanam RS-485(USB). Pe3synbraThl HM3MepeHHH MOTYT Takke
3alMChIBAThCSl BO BHYTPEHHIOIO SHEPrOHE3aBUCUMYIO NaMATh B PEKMMax IPOTOKOJMPOBAHUS U

AJIEKTPOHHOTO OJIOKHOTA.
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5. OBIIUE CBEJAEHMUAI.

5.1. O0mue cBegeHnst 00 M3MepsieMbIX BeJTHYUHAX U eIMHULAX U3MEpPEeHHUs.

Pe3ynpTaToM aHaTUTHUECKOrO KOHTPOJS KHUCIOpOAa B Traszax IMPHUHATO CUUTaTh €ro
napuuansHoe gasieHue (pO2) wnu koHueHTpauuto (cO2). Ilom mapuuanbHBIM JaBICHHEM
KHCIIOpOJIa B Ta30BOM CMECH IMOHUMAIOT Ty YacTh OOMIETO MABJICHHS, W3MEPSEMYyI0 OOBIYHO B
MM.pT.cT. Wik klla, xoTopas mpUXOAWTCS HAa MOJEKYyJbl Kuciopona. [lapuuanbHoe naBieHHE
KHCIIOpO/Ia B BO3JlyX€ 3aBUCHUT OT OapomeTpuueckoro jnapieHus (B) u naBineHus BOASHBIX Mapos,
T.e. OT BIAXHOCTH Bo3Ayxa. [l u3MepeHHs KOHIIEHTpAlMM KHUCJIOpoJa B ra3ax OOBIYHO
HCIOJIB3YIOT BEIMYMHY «IIPOIEHTHOE COACPKAHUE KUCIOPOAa», a B KAUECTBE €IUHUIIBI H3MEPEHUS
- 00beMHBIE TPOLEHTHI (00. %) WK ppmv.

Pe3ynbpraTtoM aHANIUTHYECKOTO KOHTPOJS KHUCJIOPOJA B KHUAKOCTAX MPHUHATO CUUTATH €T0
napluuanbHOE JaBjIeHHe WM KOHIeHTpauuio. [lapuuanbHoe naBieHHe KHCIOPOAAa B JKUIKOCTH
paBHO MaplUUaIbHOMY JaBICHHUIO KHCIOpOJa B Ta30BOd (asze, ¢ KOTOPOH KUAKOCTh HAXOIUTCS B
COCTOSIHMM JIMHAMHYECKOTO paBHOBecHs. /(151 M3MepeHrs KOHLEHTPALUU KUCIOPOJa B KUAKOCTIX
OOBIYHO HCIOJIBE3YIOT BEIMUYNHY MACCOBOW KOHIICHTPAIIMH KHUCIOPO/Ia, BRIPAKEHHYIO B MT/JI, MKT/JT
wii ppmw. B nmanHom Buzme wusmepenuit AKIIM-1-12 BHOCHUT JBOWHYIO TEMIIEPATYpPHYIO
KOMIIEHCAITNIO, YUYUTHIBAIOIIYIO KaK AU(y3UOHHBIE CBOMCTBA ra30MPOHUIIAEMON MEMOpaHBbI, TaK U
TEMIEPATYPHYIO 3aBHCUMOCTH KO3(pPHUIHEHTa paCTBOPUMOCTH KHUCIOPO/a B BOJIE.

YacTo mpu MpOBEACHUH H3MEPEHHM B KHUAKOCTIX PE3yNbTaThl U3MEPEHUN BBIPAXKAIOT B
MPOLIEHTAX HACBIIIEHUS ATON KHUJIKOCTU Kuciaopoaom Boszayxa (% Hac.). [Ipu sTom umeercs B BUny,
YTO MAKCHUMaJbHO BO3MOXHO€ HachlluleHue coctaBisieT 100%. B nanHHOM pexnMe aHanmm3atop
BHOCHUT TEMIIEPATYPHYIO KOMIICHCAITMIO TOJIHKO HAa CBOMCTBA ra30MPOHUIIAEMO MEMOPAHBI.

bnarogaps peann3oBaHHBIM B aHaJIM3aTOpE ajlropuTMaM BbIOOpa M IepecueTa €AMHMIL
n3MepeHuii, Bel Mo)keTe OCyIIECTBIATh MEPEXO] M3 OAHOM E€AMHUIIBI U3MEPEHUs B JIpyryro 0e3
MeperpaiyupoBKU. AHAIH3ATOP CAMOCTOSTENBHO OINpPEAETUT HEOOXOAMMOCTh BHECEHHS TeX WIIH
WHBIX TEPMOKOMIICHCAIIMH, BBITIOJHUT BCE HEOOXOAMMBIE MEPECUYEThl, CBS3aHHBIE C M3MEHEHHEM
M3MEPSIEMON BEJIMYHMHBI, SIUHUIIBI U3MEPEHUS U MapaMeTpoB rpaayupoBku. [Ipu 3Tom HacTpoiika
nHTEep(ECcOB aBTOMATHUYECKHM HM3MEHHUTCS B COOTBETCTBHM C BbIOpaHHOW Bamu emunHMICH
H3MEpeHusl.

Anammzatop AKIIM-1-12 moxeT Takke NPUMEHATbCA JUIsI HM3MEPEHMM MaccoBOU
KOHIIGHTPAllUU KHUCJIOPOJa B IKUAKUX Cpelax, B KOTOPBIX TEMIIEpATypHBIC 3aBUCUMOCTH
K03 (HULMEHTOB PACTBOPUMOCTH KHCIOpPOJA €Ile HEJOCTaTOYHO TOYHO ycTaHOBIeHBL. K Takum
KHUAKOCTSAM OTHOCSTCS KyJbTypallbHbIE KHIKOCTH OHOTEXHOJOTHYECKUX MPOU3BOACTB, IHUBO,
BHHO, MOJIOKO COKH, HOTYpThl, OpPraHMYECKHE IKUJKOCTH, HEPTENPOMYyKTHI U  T.IL

HpI/I6J'II/I3I/IT€J'II)HI)Ie 3aBUCMUMOCTH KOHICHTpALUHU KUCIOpOoAa B IMMBC W CYCIIC, HACBIMICHHBIX
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KHCJIOPO/IOM BO3Ayxa npu arMmocepHom namienuu (B=760 MM.pT. €T) OT TeMmepaTypsl

npuBesieHbl B Tabnuue S.1.
Tabnuma npuOIM3UTENPHBIX 3HAYCHUH KOHIIGHTPAIIMN KUCIOPOaa

B IIMBE U CYCJI€ OT TEMIIEPATYPHI

Tabmuma 5.1.
Temnepartypa, °C
AHanuzupymas
KUIKOCTE 0 5 10 20 30
[TuBo 13 12 11.5 8.5 7.5
Cycno 13 11 10 8 7

Jns mpoBeneHust u3MepeHnii B Takux cpeaax B aHanuzatope AKIIM-1-12 npemycmorpen
CIelpe;KUM, CBS3aHHBIA C BBEJCHHWEM TaOJIMYHOTO 3HAUYEHHUS PACTBOPUMOCTH KHCIOpOAa B
KOHKPETHOW JKUIKOCTH TpU TemrepaType usmepenusi. M3mepenus cO2 B JaHHOM pexuMe OyIyT
IMPOBOAUTHECA C MEHBIIEH TOYHOCTBIO IIO CpaBHCHHUIO C HU3BMCPCHHUAMHU B BOJIC BCICACTBUC
OTCYTCTBUSI JOCTOBEPHBIX CBEIEHMII O TEMIEPAaTypHbIX 3aBUCHUMOCTSAX KO3(PPHUIHEHTOB
pPacTBOPUMOCTH KHUCJIOPOJAa B ITHUX JKHIKOCTAX. B HJaHHOM pexume KOMIIEHCHUPYETCS TOJBKO
TEMIIepaTypHasi 3aBHCHMOCTh IPOHHUIIAEMOCTH MeMOpaHbl 1o kuciaopony. Ilostomy mpu
3HAQYMTENIBHBIX OTKJIOHEHUSAX TEMIEPATYpPhl AHAIU3UPYEMOM Cpelbl OT 3HAYEHUs TEMIIepaTyphl,
UCIIOJIb30BAaHHOTO MPHU BBEJICHUM 3HAYEHHS] PACTBOPUMOCTH, OyIEeT BO3HUKATH JOMOJHHUTENbHAs

MOTPEIIHOCTh U3MEPEHUH.

5.2. O0mue cBeieHus 0 TPAAyHPOBKeE aHAIU3ATOPA.

Curnan ACpO: sBisercss JTMHEHHOW (YHKIMEH NapIualbHOTO JaBJICHHUS KHCIOPOJA.
[Toaromy 1Sl TpayHpOBKHM aHaIM3aTOpa HYXKHO MMETh BCEro JBE TOYKHU: ATAJIOHHYIO HYJIEBYIO
TOuKy (Hampumep, “Honb-pacTBop”, YUCTHINM a30T, aproOH | Jp.) U TOUKY, OMPEIeNIIeMYyI0 Cpeaou ¢
U3BECTHBIM TMapLUUAIBHBIM JaBJICHHEM KHCIOpOJa, HampuMmep, aTMOC(HEpHBIM BO3IYyXOM WIH
noBepouHoii razoBoil cmechio (IIT'C). [IoHATHO, YTO OT TOYHOCTH TPaAyUPOBKH 3aBUCUT TOYHOCTh
n3Mmepennii. Tak, HanmpuMep, MPU U3MEPEHUSIX B 00IaCTH HU3KUX 3Ha4eHU pO2 TOYHOCTH aHAIIM3a
B OOJbIIIEH CTEMEHU 3aBUCUT OT TOYHOCTU TPATLyHUPOBKH HYJIEBOW TOUYKHU, © HAOOOPOT, TOUHOCTH
u3Mepenuii B obmactu Oonpimmx pO2 B OONbLICH CTENEHH 3aBUCUT OT TOYHOCTH T'PaTyHUPOBKU
aHaJIM3aTopa 1o BO3AYXY.

['maBHBIMH OTIUYUTEIHHBIMA OCOOCHHOCTSIMU CEHCOPOB, HCTOIB3yeMbIX B cocTaBe AKIIM-
1-12, SBASAIOTCS MpPENeNbHO HU3KOE 3HAYEHHE OCTAaTOYHOTO TOKAa CEHCOpa, €ro CTaOMIBHOCTH BO
BpEeMEHH M  OOECIECYCHHE «HEPa3pyIIAIOIIEro» KOHTPOJS  aHAJIU3UPYEMOH  KHUJIKOCTH.

XapakTepUCTUKU CEHCOPOB IO3BOJSIOT OTKA3aTbCid OT HEOOXOIMMOCTHU TpajyUpOBKH HYJIEBOU
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TOYKHU B IIPOLIECCE IKCIUIyaTallUd U OTPaHUYMUTHCS IIPOBEACHUEM JAHHOU INPOLIEAYPHI TOIBKO IIPU

3aBOJICKUX PEryJIMPOBKAX U MPHU MOBEPKaX.
Jlis TpaayupoBKH «BEpXHEI» TOYKM MpH OHKCIUTyaTallud aHalu3aTopa pean30BaHbI
CJIEYIOIINE BUIBI TPATyUPOBOK:
e aBTOMaTH4EcKas rpaJlyHpOBKa MO0 aTMOCPEPHOMY BO3IYXY,

e TIpaIyupoBKa o nosepoyHoit razosoit cmecu (I1I'C).

ABTOrpaayupoBKa 1o armocepHoMy BO3IVXY.

[Tpu rpagyupoBke 1Mo aTMOC(hEpHOMY BO3AYXY BO3AYX JI€al0T HACBHIIICHHBIM MapaMy BOJbI
BO M30€KaHUE HEOIPENEICHHOCTH B ONPEIEICHUN YPOBHS BIAXKHOCTU. PeXUM rpagyHpOBKU IO
aTMOC()EpPHOMY BO31yXy, IPU KOTOPOM aBTOMATHYECKH YUYUTHIBACTCS 3aBUCUMOCTh JIaBJICHUS
HACBIIIEHHBIX BOSHBIX NApOB OT TEMIEPATyphbl, HA3BaH PEKUMOM aBTOTPayHPOBKH.

[Ipu mpoBeeHWH ABTOMATHUECKOW TPagyUpOBKH IO arMOoc(epHOMY BO3IyXy B
aHAJIN3aTOPE YYMTHIBAIOTCA PE3YJbTaTbl H3MEPEHHUsS] TeMIlepaTypbl MEMOpaHbl € IOMOUIbIO
BcTpoeHHOro B AC narunka temnepaTtypsl. biarogaps komneHcauu TeMnepaTypHOd 3aBUCUMOCTH
€e NPOHMLAEMOCTH TpaJyUpOBKAa W H3MEPEHHE BEJIUYMHBI MapIHUaIbHOTO JaBJICHUS WIN
IIPOLIEHTHOTO COJEPKAaHUS KUCIOPOAa MOTYT MPOoBOAUThCS Npu Temneparypax ot 0 go 50 °C. Ilpu
M3MEpPEHUH KUCIOPOa B )KUIAKOCTSIX B €AMHUIIAX MAaCCOBOM KOHIIEHTPALIMM KOMIIEHCUPYETCS TaKXKe
TeMIlepaTypHasi 3aBUCUMOCTh KO3(QUIMEHTa pacTBOPUMOCTH Kuciaopoia B Boje. lloatomy
U3MEPEHUs MacCOBOM KOHIIEHTPALMU KHCIOpPOAa B BOJE TaKKe MOTYT IPOBOJUTHCS MpHU
temneparypax oT 0 mo 50 °C. Anropurmbl AKIIM-1-12 no3BonsT mpoBOAWTH I'PagyHpPOBKY B
10001 BBIOpAaHHOW €AMHUIIE HM3MEpPEHHs, a 3aTeM MEePeXOAWTh B IIOOYI0 IPYIyIO EIWHUILY
u3MepeHuss 0e3 TMOBTOPHOM  IpaJyHpOBKH. AHanmu3aTop CaMOCTOATENBHO  ONPEAETHUT
HEOOXOJMMOCTh BHECEHUS TE€X WM HHBIX TEPMOKOMIIEHCAIUH, BBIIOJIHUT BCE HEOOXOAMMBIE

NEepeCUYCThI, CBA3aHHBIC C UBMCHCHHUECM KaK I/I3Mep$IeM0ﬁ BCJIMYWHBI, TaK U CAUHULIBI U3MCPCHUA.

5.3  OOmme cBegeHMSA O BBeICHUH KOPPEKIHMH Pe3y/JbTaTOB H3MepeHHui.

5.3.1. Koppekuusi Ha u3MeHeHHe 0apOMeTPHYECKOro JaBJIeHHUS.

Wzmepsiemblie BennmuuHbl «IIporieHTHOE comepkaHue Kucaopoa B razax» (00. %), ppmv u
«IIpolleHT HaChILIEHUs JKUAKOCTH KHUCiIopoaoM Bo3nyxa» (% Hac.) He 3aBUCAT OT
O6apoMeTpuyeckoro nasieHus. [103ToMy npu M3MepeHuH JaHHBIX BEJIMYMH C MOMOILBIO CEHCopa
NapUUAIBHOTO [JaBJIEHUS HEOOXOOUMO CIEIUTh 33 H3MEHEHMSIMH OOIIero 06apoMeTpHyYecKoro
nasnenus (B) ¢ uenbro uckimoyeHus ero BiusHus. Ecnu 6apoMerpudeckoe JaBieHHE OTIMYAeTCs
6omnee yeM 10 MM.pT.CT. OT JaBJIEHHUS, UMEBIIETO MECTO BO BpeMs MOCIEAHEH TpagyHpPOBKH, TO

HEeoOX0MMO BBECTHM HOBOE 3HaydeHHe. [ 3TOro B peXHME YCTAaHOBKU YCJIOBHHM H3MEPEHHUS
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HE0OXOIMMO BBECTH TEKylllee 3HaueHue Oapomerpuueckoro namieHus. IIpm stom He Tpebyercs

NPOBOJIUTH ABTOTPAAYUPOBKY CHOBAa. Te ke MEHCTBHS NPEANPUHUMAIOT ISl W3MEPEHHUs
COJepkKaHUs KHUCIOpOJa IPU TOBBILCHHBIX JABJICHUAX, HANpUMeEp, B Oapokamepax M coCynax,
paboTarouux Npu U30bITOYHOM JaBJICHUH.

IIpn mnpoBeneHMM HW3MEPEHUM MAPLUAIBLHOTO MJABJICHUS KUCIOPOAA  WIM MacCOBOU
KOHIIEHTPALlUU KHUCIIOpOJa B KMJKOCTSAX, BBOJAUTh KOPPEKIUIO HA MU3MEHEHHE 0apOMETPHUYECKOIro
JIaBJICHUSI B IPOMEXKYTKAX MEXy I'padylpOBKaMH HE CIIEYEeT, TaK KaK MaplHajbHOE JIaBJICHHUE, Ha
KOTOPOE pearupyeT CeHCcop, OT 00IIero 6apoMeTpUIECKOro JaBICHUS HE 3aBUCUT.

5.3.2. Koppekuusi Ha COJIEHOCTb.

W3BecTHO, YTO C YBEIMUEHHEM COJICHOCTH MAacCOBasi KOHLEHTPAIHMs KUCIOpPOJa B BOJHBIX
pacTtBopax ymeHbInaeTcst BeneacTBue dgdexra Ceuenora. [loaTomy npu mpoBeeHUN U3MEPEHUI
MacCOBOM KOHIIGHTPAllUM KHUCJIOopoAa (CAMHHIBI M3MEPEHHUs MI/J, MKI/J, ppmw) B BOAax C
coJepxaHueM cojieil 6osee 1 1/1 HEOOXOIMMO BBOJUTH KOPPEKLHIO Ha coyieHocTh. Cremnyer
IOMHUTB, YTO PA3IMYHBIC COJM MO-Pa3HOMY «BBICATUBAIOT» KUCIOPOA. OOBIYHO KOPPEKIHIO Ha
COJICHOCTh BBOJST 10 TIOKA3aHUSAM KOHIYKTOMeTpa B repecdere Ha NaCl.

5.3.3. Koppexknusi CcHCTeMAaTH4YeCKOil MOrPelIHOCTH HW3MepeHui: Ko3(pPuuueHT

«Kuakoctb-1"a3».

IIpn anamuze xuaxocred ana ACpO:2 XapakTepHbl CHCTEMAaTUYECKUE IOTPEIIHOCTH
u3MepeHuit. I[lpupoma mogo0HBIX OmMOOK CBsizaHa ¢ HeuaeanbHOCTEIO ACpQO2. DTH OmMOKH
MPOSIBISIIOTCS B pa3Huile nokazannii ACpO2 B Ta30Boil (ha3e M KUIKOCTH, HAXOMAIMICHCS C HEH B
COCTOSIHUM JMHAMHUYECKOTO paBHOBECHsA. OJTa OIMMOKa TMOdy4yusa Ha3BaHHE KO3(PQUIMEHT
«OKUAKOCTh-ra3y. g Hanbomnee coBepiieHHbIX KOHCTPYKUIUH ACpO2 K03()HUIUMEHT «KHIKOCTb-
ra3» coctamisieT ot 2 10 6 % (1.e. mokazanus ACpO:2 B xuakocTu MeHblne nokazanuit ACpO:2 B
ra3oBoil gasze Ha 2-6%). na ACpO2-01, ACpO2-05 u ACpO2-06 K03PGUIHMEHT «KUIAKOCTb-Ta3»
He npesbimaet 2,5 %. dns ACp0O2-03 u ACpO2-04 BenuurHa K03 UIMEHTA «KUIKOCTb-Ta3» HE
NPEBBIIIAET COOTBETCTBEHHO 5 U 3,5 % mpH pacxoje aHanu3upyeMoil >KuakocTH Oosee yem 0.5
n/aac. B amammzatope AKIIM-1-12 peanu3oBaH airoputM BHECCHHS  KOMIICHCAIUH
CHUCTEMaTHUYECKOW MOTPEIIHOCTH <GKUAKOCTh-ra3y. MeToJuka U3MEepeHusl U BHECEHHs] KOPPEKIUU
9Ol ommnbKu onucana B [Tpunoxxenun 2 [acnopra.

5.3.4. Bausinne CKOPOCTH MOTOKA AHAJIU3UPYEMOH KUIKOCTH.

Curnan ACpO:2 3aBUCUT OT CKOPOCTH IMOTOKA aHAIM3UPYEMOW KHUAKOCTU B OKPECTHOCTU
ra3onpoHUIaeMoil MeMOpansbl. [lJi1 MUHMMHU3aLUU BIUSHUS CKOPOCTH MOTOKA HA M3MEPUTENbHBIN
curHasn napameTrpsl ACpO:2 ONTUMM3MPOBAHbI U BBIOpPAHBI MCXOJAS U3 YCJIOBUS OOecledeHus
«HEpa3pyLIAIOLIEro KOHTPoJsAy aHanusupyemoin xuakoctu. B ACpO2-01, ACpO2-05 u ACpO2-06

HCIIOJIB3YIOTCA MHUKPOKATOAbI, ITIO3TOMY BJIMAHUC CKOPOCTHU IMOTOKA HA CHUTHAJI AC He3HAYHUTEIHHO
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Onmarogapst MaJIoMy MOTPEOJICHUIO KUCIOpOoJa caMuM ceHcopoM. [l obecriedueHus M3MEpeHHid B

MHUKPOTPaMMOBOM 00J1aCTH KOHIIEHTPAUKA HEOOXOIUMO MPUMEHSITH KaTOIbI OOJBIIECTO JUaMeTpa.
[Tostomy B ACp0O2-03 u ACpO2-04 ncnons3yrorest katoasl quamerpom 1o 1 mwm. Ilpu ckopoctsax
nmotoka Oomee 1 /d4ac 3aBUCHMMOCTh CHTHaja JaHHBIX CEHCOPOB OT CKOpPOCTH TMOTOKa
HE3HAYUTEJIbHA M HE TpeOyeT NpPUMEHEHHsS CIIEHUAIbHBIX MEPEIUBHBIX YCTPOWCTB U
cTabmim3aTtopoB pacxoza. LlemecooOpa3sHOCTh MPUMEHEHHS ITHX YCTPOWCTB ONpaBIaHa TOJIBKO
mpu  pacxogax MeHee | Ji/gyac. ABTOMATHYECKYIO JK€ KOPPEKIMIO OIMMOOK W3MEPCHHS,
O0OyCJIOBJICHHBIX MaJbIMH pPAacXOJaMH, MOXXHO OOCCHEeYHTh NyTeM 3alaHus KodpdUIreHTa
«KuakocTh-rasz», npeaBapuTENIbHO U3MEPEHHOTO MPHU JaHHOM pacxoje. Meronuka ompeseseHus

nornpaBoYHOTo ko3¢ purmenta « Kuakocts-ra3y onucana B [Ipunoxenun 2 [Tacnopra.

6. YKASAHUE MEP BE3OITACHOCTHU U PEKOMEHIAIIUHU 110
IKCIUIYATALIUU AHAJIN3ATOPA.
OBIIUE TPEBOBAHUS

6.1. Okcrmyaranusi aHanu3atopa 0e3 O3HAKOMJIEHUS C HACTOAILIUMM PYKOBOACTBOM HeE
PEKOMEHIYeTCs.

6.2. TexHuyeckoe OOCITyXMBaHUE aHAIMW3aTOpa W PEMOHTHBIC PAOOTHI  JIOJIKHBI
MIPOBOJIUTHCS MTPU OTKIFOYCHHOM MTUTAHUU.

6.3. Ilepen momkitOUE€HHUEM 3apsTHOTO YCTPOMCTBA (TOJIBKO BHE B3PHIBOOIIACHOW 30HBI!)
CJIEZyeT MPOBEPHUTH COXPAHHOCTh M30JISIIIAY IITHYPa U BUJIKH MTOJIKITIOYCHHUS K CETH.

6.4. Ilpu 3KCIUTyaTanyy aHAJIM3aTopa 3aMpenacTcs:

- TIPOM3BOJUTH COCTUHEHUE M Pa3beIMHEHUE Kalesel, 3aMbIKaTh KOHTAaKThl RS - kaHama
MIPH TOJKITFOYEHHOM K aHAJIM3aTOPy 3apsIHOM YCTPOICTBE;

- paboTaTh MPU HEUCIIPABHOM aHAIIU3ATOPE;

[Ipu OOHapY)XEHHHM HEUCIPABHOCTH HEOOXOJAMMO BBHIKJIIOUUTH aHAIU3aTOP U BBHI3BaTh
CTELUAINCTA.

6.5. Ilpu pabGote c aMIEepOMETPUYECKHM CEHCOPOM CIIEAYeT COOIIONaTh OCTOPOKHOCTH,
obeperasi CTEKJISTHHYIO TWIB3y OT yAapoB. [IpW UIMTENHOM XpaHEHUH aMIEPOMETPHUYECKOTO
CeHcopa B HepaboueM coctosiHMH (Oojiee 6 Mec.) HEOOXOAMMO CIIUTh PACTBOP 3JICKTPOIUTA,
MIPOMBITH KOPITYC CEHCOpa TUCTUUIMPOBAHHON BOJON M HAZIETh €r0 Ha aMIIEPOMETPUIECKHUIA CEHCOP
(em. m. 3.7). Ilpu ycTaHOBKE aMIEPOMETPUUYECKOTO CEHCOpa B H3MEPUTEIBHYIO Kamepy
HEOO0XOUMO TIPOBEPUTH HATMYHE TEPMETH3UPYIOIIETO KOJIbIA 4 U YINIOTHUTEIFHOTO Kojmayka 11
(cwm. puc. 4.2).

6.6. Ilpu pabote u MexperiaMeHTHOM obciyxuBaHud AC He JOIMyCcKaeTcsl MPHUKIAbIBATh

MCXaHUYCCKHUEC YCUIIUA K Ka0elo.
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6.7. Bo usz0exaHue 3arps3HEHUS AJIEKTPOJHON CHUCTEMBI HE JOIYyCKAeTCs IMPHKACATHCS

pyKaMu K MOBEPXHOCTH 3JIEKTPOIOB.

OBECIHHEYEHHUE B3PbBIBO3AIIUINNEHHOCTHN

B3pbIBO3alIMIIEHHOCTh U3MEPUTEIIBHOTO YCTPONCTBA U ceHcopa aHanu3aTopoB AKIIM-1-
12 obecrieunBaeTcsi BUAOM B3pBIBO3AIUTHI «HcKpoOe3onacHas unenb» no 'OCT 31610.11-2014 u
JIOCTUTAETCs OrpaHUYEHUEM TOKOB M HampspbkeHuid. Ha nuneBoil mnaHenu HW3MEpPUTEIBHOTO
YCTPOWCTBA M Ha TaOJIMYKE THUTLHON YaCTH KOPITyca M UMEETCs MapKUPOBKa B3phIBO3amuThl 1 EX ib
IIC T6 Gb X.

B kauecTBe 000710UKH U3MEPUTENBHOTO IpeoOpa3oBartens npuMeHeHa obonouka Beluga 220
C MapKUpOBKOi1 B3pbeiBo3auuThl Beluga Ex-e/ ia.

AHanu3aTop HE UMeEET 3JEMEHTOB HCKPSIIMX WM MOJBEPKEHHBIX HarpeBy cBbiie 85°C.
Temneparypa mnoBEepXHOCTH OOOJIOUKM M3MEPHUTEIBHOIO IpeoOpa3oBarenss M CEHcopa IpHU
HOPMAaJIbHOM U aBapuIHOM peXUMax paboThl aHaIM3aTopa He npesblmaeT 85°C, nomycTUMoi 1o
I'OCT 31610.0-2014 nns o6opymoBaHus TeMiepaTypHoro kinacca T6.

CyMmMapHble 3HAu€HUS €MKOCTU M MHAYKTHBHOCTH CXEM H3MEPHUTENILHOIO YCTpPOMCTBa,
CEHCOpa M COEIMHUTEIBHOTO KalOedsi He TMPEeBBIIIAIOT HCKPOOE30MacHbIX MPHU  3aJaHHBIX
MaKCHMAaJIbHBIX 3HAYEHUAX TOKA U HANPSKEHUS 3HAYCHUM.

AxkymynsTOopHass Oarapes pasMeliaeTcs B KOpPIyCe H3MEPHUTEIbHOTO YCTpOWCTBa
aHanmu3aTopa. KoHcTpykuus 0007109KH OaTapen o0ecneunBaeT ee TepMETUIHOCTb.

3apsiiKa UM 3aME€Ha aKKyMYJISITOPHOI OaTapeu MpOoU3BOJUTCA TOJIBKO BHE B3PbIBOOMACHOM
30HBI, O 4Ye€M MpeAyNpeKIaT HAANNCh HA JIMLEBOM maHenu «Bo B3pBIBOOMACHON 30HE HE
OTKpBIBATh!» M Ha TaOJIMYKE THUIBHOM CTOPOHBI KOPITyca M3MEPUTEILHOIO YCTPOWCTBA «3apsin U

3aMeHy 0OaTapeu IPOBOJUTH BHE B3PBIBOOIIACHOM 30HBI».

OBECIIEYHEHUE B3PbIBOSAIHIUIIEHHOCTHA IIPAU SKCIIVIYATALIUU

[Ipuemka aHaIM3aTOPOB B DKCIUTyaTallMIO, OPTaHHU3AIMs WX HKCIUTyaTallid, BHITIOJHEHHE
MEPOTPHUITHIA TI0 TEXHUKE 0€30MacHOCTH JOJDKHBI MTPOBOAUTHCS B MONHOM cooTrBercTBuu ¢ ['OCT
P MBK 60079-20-1-2011 «XapakTepuCTUKH BELIECTB JJis Kiaccu(uKaluy raza u napa. MeTtosl
WCTIBITAaHUN W AaHHbIey», 11.3.4 [ITODII. Dkcmtyaranus aHaaIuM3aTOPOB JOJKHA OCYHIECTBISTHCA
TakuM 00pa3zoM, 4TOOBI COOI0JANHUCH Bce TPeOOBaHMS U MapaMeTphl, yKa3aHHbIE B MOApa3ienax
«ObecrnieueHre B3phIBO3AIIUIICHHOCTHY.

[Ipu »skcrulyatanuu aHaJIM3aTOPOB HEOOXOIMMO TIHIATEIBHO CIEIUTHh 32 COCTOSTHUEM
CPE/ICTB, 00€CTICUNBAIONITNX B3PHIBO3AMIUIIEHHOCTD; MOJABEPraTh aHAIU3ATOPhl €KEMECIIYHOMY H
NEPUOANYECKOMY OCMOTpaM.

[Ipu exxemecsYHOM OCMOTpPE AHAIU3ATOPOB IPOBEPUTD:
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- LEJIOCTHOCTH 000JI0YEK U3MEPUTENHHOI0 IpeoOpa3oBaTelis U ceHcopa

(oTCyTCTBHE HAa HUX BMATHH, TPEIIMH U APYTUX MOBPEXKICHU);

- HaJIM4Kue MapKUPOBKH B3PBIBO3AIUTHI U NMPEAYPEIUTENbHBIX HAIMICEH;

7. HOAI'OTOBKA K PABOTE
7.1. O0mue TpeGoBaHNs K YCTAHOBKE AHAJIHM3ATOPOB KHCJI0POAA.

Anamzatopsl AKIIM-1-12 npegHa3zHaveHsl Ui IPOBEACHUS U3MEPEHUH B J1aOOpaTOPHBIX,
IIPOMBIIIJICHHBIX HMJIU MOJIEBBIX YCIOBHAX. B 3aBUCMMOCTH OT BapuaHTa HCIOJHEHUS aHAJIN3aTopa
aMIIEpOMETPUYECKUI CEHCOpP MOXKET YCTaHaBIMBATbCA B H3MEPHUTENbHYIO Kamepy, (epmentep,
OHMOpeaKTop, a3POTEHK WIIM HEMOCPEICTBEHHO B aHAIM3UPYEMYIO cpeay. B BapraHTax MCHOTHEHHUS
aHasnimzaropoB AKIIM-1-12, npegycMaTpuBaromux MocTaBKy U3MEPUTEIbHON KaMepbl, paCCTOSHUE
Ha KOTOpO€ OHAa MOXET OBITh yaajieHa OT aHaimu3aTtopa ompenensercs amuHon kabens AC. Ilpu
IIPOBEJICHUM HW3MEPEHUN KOHLEHTPAalUMu KHCIOpOJAa B IOTOKE JKMIKOCTEM WIM Tas3o0B,
peKOMEHAyeTCsI Ha JIMHHM BXOJa aHAIM3UPYeMOW MpoOBl YCTAaHOBUTH PETYJSATOp pacxoja
(mpoccenb) U XOJMOIMWIBHUK. PerynsTop pacxoaa AOKEH oOecHeunBaTh pEryjIMpOBaHUE pacxoja
aHaJIM3UpyeMoi TpoObl yepe3 m3MeputTeabHyto kamepy AC B muamasone ot 0 mo 50 n/gac.
XONOIWIBHUK JTOJDKEH 00ecleunBaTh OXJaKICHHWE aHaIM3UpyeMoi mpoOsl 10 Temmeparypbl 0 —
50°C. C uenpio yMEHBLICHHS BpPEMEHH TPAHCIIOPTHOrO 3ama3abiBaHus u 3¢ddexroB “moacoca
BO3JyXa” PpPEKOMEHIYETCS aHaJM3aTop YCTAHABIMBAaTh B HEMOCPEICTBEHHOM OnM30CTH OT
npo6ooTOopHOM ToukHu. [l momBoma aHamM3upyeMod mpoObl K u3MepuTelbHOW kKamepe AC
JoIycKaeTcst ucnosib3oBanue Tpyoku u3 [IBX ninHoii He Gonee 1 M ¢ BHYTpEHHUM AHAMETPOM HE
MeHee 4 MM U TOJIIMHOM CTeHKH He MeHee | mm. Ilpu mpoBeneHuu m3MepeHuil KHUCIOpoJa B
MHUKpPOTpaMMOBOM 00JIaCTH KOHIIEHTPAI[MM HCIOJIb30BaHUE TPYOOK M3 CHUIMKOHOBON pPE3UHBI HE
nomyckaercs. CIuB aHaIM3UPyEeMOH TPoObI 10JIKEH ObITh CBOOOAHBIM. J[7151 3TOro AOMyCcKaeTcs

ucnosnb3oBanue Tpyoku u3 [IBX ¢ BHyTpeHHUM TuaMeTpoM He MeHee 4 MM.

7.2. BRiI0OYeHHe aHAJIM3aTOpA.

BxurounTe ananuzatop ¢ moMouipio KHONKU «Bkim», yaep:xkusas ee B TeueHue 5 cek. [locine
BKJIIOUEHUS] aHalIM3aTopa pa3facTcs 3BYKOBOM CHTHAJ, Ha AMCIIICE CHAYala IMOSBUTCS JIOTOTHUII
HII® «Anspa BACCEHC», a 3aTeM aHamu3aTop MEpenieT B PeKUM U3MEPEHUH.

[Ipumeuanue. Jlyig noisipu3aliMyi 3JIEKTPOJOB aMIEPOMETPUUYECKOTO CEHCOopa OH JOJIKEH

OBITH MOKITIOUEH K U3MEPUTEIHPHOMY YCTPONCTBY aHAIM3aTOpa B TeueHue 9-12 gacos.
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8. HACTPOUMKA U YIIPABJIEHUE PEXKUMAMMU PABOTHI AHAJIM3ATOPA

8.1. UnTepeiic mporpammsi.
Ilocne BKIIOYEHHUS aHAIM3AaTOpP MEPEHIET B PEXUM U3MEPEHUs U Ha JUCIIIEE MOSABATCS
pe3yJabTaThl M3MEPEHMs KOHLEHTPALMU KUCJIOpoJa B BbIOPAaHHOW €IMHULE HW3MEpEHUs,

TEMIIEPATYPBHI, a TAKXKE BPEMsI U AaTa (CM. puc. cM. puc. 8.1).

WNunukanus BKIIOYEHUS (BBIKIIOYEHUS) 3BYKOBOM
NHaukaTop NPOTOKOJMPOBAHUA PE3YJNbTATOB HU3MEPEHUM B

WNHaukaTop npeBbIlIEHNs IOPOTOBLIX YPOBHEW CUTHAIU3ALUN

I/IHI[I/IKaTop BKIIIOYCHMSA DJICKTPOHHOI'O

E E E 23 .gct: <= CTpOKa HKOHOK U ITOKa3aHHd TCMIICPATYPhI

<= ITokazanusa aHam3aTopa B
I] % BBIOpAHHOW €TMHUIIC U3MEPEHUS

<= Bpems, ngata u3MepeHUs W cpeia

— U3MEpEeHHs B Ta30Boil (ase,

E — U3MCPCHUA B BOOHBIX KUJIKOCTAX,

— U3MEPEHUA B HECBOAHBIX Cp€aax

Puc. 8.1. Oxno pe3ynomamoe uzmepenus

CHu3y oT auciuies aHainuzaropa (cM. puc. 4.1) pacmnoiokeHa KiIaBuaTypa, COCTOsIIas U3

BOCHMH KHOTOK. KHOMKY KJIaBUATyphl BBIMOIHSIIOT CleAyomue GyHKIUH:

@ - KHOIIKA BKJIIOUEHHUS-BBIKITIOYEHHUS TUTAHHMSL;
[ ]
@' - KHOIIKA BKJIIOUEHHUS-BBIKIIOUEHHS MOICBETKH;

@ - kHonka «BBO/I» Beimonuser ¢pyHkiuu Bxoaa B okna MEHIO, BBosia qaHHbBIX U
BbIOOpA OMIMI MEHIO;
<L> - kHonmka «OTMEHA» BeimonHseT GyHKIUIO OTKa3a OT BBIMOJIHEHUS MPEAaraéMbIX Ha

JUCIUIee JCHCTBUIM M BO3BpaTa K NpPEObIIyIIUM ONiusM MeHio. Haxkatue u yaepxkaHue 3TOM
KHOIIKM B Ha)XXaTOM COCTOSIHUM B TE€UEHHE 5 CEK. OTKIIouYaeT 3BYK cUrHanusamnuu. [loBTopHOE

yaepKaHUE 3TOM KHOMKH BKJIFOYAET 3ByKOBOW CUTHAJL.
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YeTplpe KHOIKH, PACIHOJIOKEHHBIE B yIiax poMOa, BBINOJHSIOT (PYHKIMU IE€pPEeMELICHHUs

KypCcopa B HAIPABJICHUAX, YKA3aHHBIX CTPEIKAMM.

Ecnu ananuzatop TpeOyeT BBEAEHHS YHCIOBBIX 3HAYCHHH, TO
kHonkamu co ctpenkamu «BIIPABO», «BJIEBO» BbiOupaercs
3HAKOMECTO JJIs1 BBOJA HYKHOU 1U(pbl. C MOMOIIBIO 3TUX KHOIOK
TAaK)K€  OCYIIECTBISETCS  (PYHKUMS  IPOJIUCTHIBAHUS  JIAaHHBIX,
3aMHUCaHHBIX B JHEPIOHE3aBUCUMYIO NAMSTh.

Knonku co crpenkamu «BBEPX», «BHU3» npu BBeneHuun
YHUCIOBBIX WM CHUMBOJIBHBIX 3HAQUYEHUU BBIMOIHAIOT (PYHKIHIO
«TPONUCTHIBAHUS» («OOJBIIE» M «MEHBIIE») U BBIOOpA HYKHBIX
uubp.

B pexume «M3mepenue» npu Haxxkatuu kHonku « BHU3» ocymiecTBigeTcs 3anuch TaHHBIX B
ANEKTPOHHBINA OIOKHOT.

OpnoBpemenHoe HaxaTtue kHomok «BHU3» m «BBOJ/l» B HEKOTOPBIX OKHax ITO3BOJISIET
BOMTH B CITy>K€OHbIC MEHIO Pa3TMYHOTO HA3HAUCHHS.

Bo Bpemst paboThl aHanM3aTOpa HAa JUCIUIEE MOTYT MOSBISATHCS COOOLICHMUS:
K/TUTE - 510 cooOl1iieHue MOsBISETCS BO BpeMsl CTaOUIN3aIluu TTOKa3aHHil.
CEHCOP HE HOJK/TIOYEH — 310 cOOOIICHHE MOSBISIETCS, KOT/Ia CEHCOp HE TOIKIIOYEH K
aHAJIN3aTOPY WM MOBPEXKIECH €ro Kadeb.

[Tonb30BaHKEe MpoOrpaMMHBIM UHTEp(HENCcOM CBOAUTCS K BIOOPY HYKHBIX OMIMI B MEHIO U
OTBETaM Ha BOIPOCHI, IpejIaracMble Ha JOUCIUIee, ¢ MOMOINbI0 ABYX KHOMOK «J/la» (BBOJ) u
«Her» (CBPOC). Ilpu onucanum untepgeiica [lomp3oBarens Haa WUTIOCTpalMel KaKIOro OKHA

yKa3bIBaeTCs 1EN0YKa ONLUMN, IPU BEIOOpE KOTOPBIX BBl BHI3BIBAETE 3TO OKHO.

8.2. I'naBHOe MeHI0.
OxHo n3mepennii = I'1aBHOe MeHIO

Jns Bxoma B rnaBHoe MeHio HaxMute «BBO/l». Ha aucnnee ananuzaTopa nosBUTCS OKHO,

+**DIIABRHOE MEHR** **[JIABHOE MEHIO**, nokazanHoe Ha puc.
8.2-1. B »TOM OKHEe ¢ NOMOIILI0 KHOIIOK
E‘I-[F]:-:ir;-l- EI_I 3 S : ;ﬁ Ha nepeMenieHuss Kypcopa Bbl Moxkere BbIOpaTh
P'[:IE,IIE,?HPDBRH OIHY W3 ISITH OMITUH.
HPDTDEDHHPDEEHHE
EmorpxaoT Puc. 8.2-1. Oxkno «I'nagnoe menio»
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Juarnoctuka — Bxoa B MeHO «JIMATHOCTUKA» mno3Boaut Bam BBIIOIHUTH
JTUArHOCTHYECKUE TECThl OTHENbHBIX OJOKOB H3MEPUTEIBHOTO YCTPOWCTBA U DJIEKTPOJHOM
CUCTEMBL.

OxHo nm3mepennii = I'1aBHoe MeHI0O = JlMarHOCTHKA

B rnaBHOM MEHIO BLI6epI/ITC OIIIIHUIO

«IMATHOCTUKA» n naxmute «BBOJI».

** THATHOCTHEA®®

Ha nucmiiee ananuM3aTopa MOSBUTCS OKHO &C&I—ICDI:IE[

o IITATHOCTHAKA**, HArcrines
IMamara
Puc. 8.2-2. Okno «/luaznocmuka
YceranoBkn - Bxonx B MeHio «YCTAHOBKW» mnosoiaur Bam BbIOpaTh €IUHUIIBI

HU3MCPCHUs, BBCCTU 6apOMCTpI/I‘IeCKO€ AAaBJICHUC, COJICHOCTb, KOPPCKIHIO OIIIMOKHU KUIKOCTh-Ias,

HACTPOMUTb UHTEP(EICHBIE YCTPONUCTBA, YCTAHOBUTH YaChl.

OxHo n3mepennii = Iy1aBHOEe MEHIO = YCTaHOBKH

* '-'-"E.i"l:T LHUOEEHT® B  r7aBHOM  MEHIO  BBIOEPHTE  OILMIO

'E.TI: HDBHH 21— HI'II'I «YcranoBkn» 1 Haxkmute «BBOI». Ha nucmee
EXMHEMI] MEIMeEPeHMA | anamsaropa nosBHICS OKHO
HHTeDdeiCOE #+yCTAHOBKI**.

HacoE

Puc. 8.2-3. Oxkno « YCTAHOBKH)

I'panyupoBxkn — Bxox B MeHio «[PAJIYUPOBKA» mno3sonmur Bam BbeiOpaTh u3

aBTOTPayUPOBKH MO aTMOC(HEPHOMY BO3JIyXY U IPaTyHUPOBKU MO MOBEPOYHBIM T'a30BBIM CMECSIM.

OxkHo m3mepennii = I'1aBHoe MeHI0 = I'panyupoBkm

B rnmaBHOM MEHIO BBIOEPUTE OMNIUIO **]D A .II;?H POEEL**

«I'panynpoBkn» u Haxmure «BBOJl». Ha
FAETODPAIVHPOERA
IIo IIT'C F:

JHUCIIIICC aHaJIM3aTopa IIOABUTCA OKHO,

**TPAJYHUPOBKA**,

Puc. 8.2-4. Oxkno «I'PA/[YHPOBKA»
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IIporoxkoaunposanue - Bxox B MeHI0 «[IPOTOKOJI» no3Bosnut 3a1aTh HHTEpBaJl BPEMEHU

AJig 3alIMCH pE3yJIbTaTOB I/ISMepeHI/Iﬁ B OHCPTOHE3aBUCHUMYIO MMaMAThb, OCYHICCTBUTL BKIIIOYCHUC H
BBIKJIFOUCHHUEC PEXKUMa IIPOTOKOJIMPOBAHUA, BEIBECTH AJAHHBIC IIPOTOKOJIA HA ,I[I/ICI'IJ'ICI\/'I aHajm3aTopa
" KOMIIBKOTEP, a TAKIKE YAAJIUTh JAHHBIC U3 SHCPFOHCSaBHCHMOﬁ IHaMsATH.

OxHo n3mepennii = I'saBHoe MmeHl0 = IIporokoampoBanue

B rnaBHOM MeEHIO BBI6epI/ITe OIIIIHUIO

*[TPOTOREOIT*

«IIporoxkonupoBanue» n Haxmure «BBOJI». Ha

FoSamaTE HHTEPEAT
BREETHNYHMTH
BEHEOD TaHHEX
Oy HCTHTR

JUCILIICC aHaJIM3aTopa IIOABHUTCA OKHO

*[TPOTOKOJI*.

Puc. 8.2-5. Oxno «I1IPOTOKO.JI»

JIEKTPOHHBIN 0JIOKHOT - BXO/l B OMIUIO «DJIEKTPOHHBIN BJIOKHOT» nossonut Bam
OCYIIECTBIISATh BKIIOUCHUE M BBIKIIOYCHHE PEXKHMMa 3alHCH JAHHBIX B AJICKTPOHHBIA OJIOKHOT,
BBIBOJIUTH PE3yJIbTaThl M3MEPEHHUI Ha AMCIUICH aHamu3aTopa M KOMIIBIOTEP, a TaKXKE YIAIUTh
JAHHbIE W3 OSHEPrOHE3aBUCHUMOW TaMATH. 3alHuCh JaHHBIX B  JJICKTPOHHBIH  OJIOKHOT

OCYLIECTBIIICTCS B OKHE U3MEPEHUI Ha)kaTueM Ha KHonKy «BHU3».

OxHo usmepennii = I'1aBHOe MeHI0 = BJIOKHOT

B rmaBHOM MeHIO BBIOGpUTE  OIIIUIO

SNEETPOHHENH

«bmoxkaory» m Haxmute «BBOJl». Ha nmmcrmee
aHajM3aTopa IMOSBUTCA OKHO «3JIEKTPOHHBIN EHHHE:IEEII;I:DT
BJIOKHOT». O M{CTITE
[TpocHoTH
Puc. 8.2-6. Oxno «bJIOKHOT» EHB':'.E Ha KOMIIBEKTEED

8.3. Menw «IMATHOCTUKA»
B wmenio «IUATHOCTUKA» (puc. 8.2.-2) Bbl Moxere BbIOpaTb TpHU OILUHU
JMarHOCTUYECKUX TECTOB.

JAmnarnoctuka = JImarHocTrmka ceHcopa

NHMATHOCTHMEA CEHCOPA aueHs  Toka  CeHCOpA,  TeMIEPATYDEL

Icenc= 1Z. 2340 HA YYBCTBUTEIPHOCTH M 3HAYEHUS OCTATOYHOTO
- 1
T= Z4 5C TOKa CEHcopa.
18= 0.2307 HA /MM . p.C.
HANUTUYECKUE CUCTEMbI M CEHCOPbI»

Tocr= 01070 :mA ENIOPOA AKTIM-1-12

B »TOM OKHE BBICBEUYMBAIOTCS TCKyIIUC
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Puc. 8.3-1. Okno «/[uaznocmuxa cencopa»
JAunarHoctuka = JImar"Hocruka 3KpaHa
B npouecce BBINONHEHHUs 3TOr0 TECTa OKHO JMCIUIES 3alOJIHIETCS M0 CIHPAIN 10 HOJIHOTO

3aTCMHCHHMUA.

Cexcopa
IR E Cubw g =0-1
Tlataamr

Puc. 8.3-2. Okno «/[uaznocmuxa 3xkpana»

JAnarnoctuka = JlWarHocTrmka mamsiTu

[lonoxxurenpHEBIE C€3YyJIbTAThI .
cepomen oo ’ py | MIET IMATHOCTHEA
TCCTUPOBAHUA JICMCHTOB IIaMsTH TPpAXKACTCA HE&I’I';TI'I
3anuckio OK! E E HH R !
ST AT O
EEPEOM OF |

EEFROM1 E!

Puc. 8.3-3. Oxnmo  «/uaznocmuxa
namamuy

8.4. Menwo «YCTAHOBKM»
B mento **YCTAHOBKW** (puc. 8.2-3) Bbl MoxxeTe BBIOpaTh O/IHY U3 YEThIpEX OIILUIL.

YcraHoBkn = YcaoBHUS U3MEpPEHUMH
Oxno «YCJIOBUS U3MEPEHU» noxasano Ha puc. 8.4-1. Ommn  «KuaxocTts/T'a3» u

«ConeHocTb» BBIBOAATCS HA 3KpaH TOJIBKO MPH BHIOOPE €AMHMII U3MEPEHHS KHCIOPOAa MPUHSATHIX

E,i' I: -T.[I:IB I’I.q H 3 H E P E HHI:I B XHUIAKOCTAX, 1100 npu BBI60pe «)KI/II[KOCTB»

> Eapl:l]:.:[ -. ISAEJIeHFIE IIpU OTBETE Ha BOIPOC O Cpefie, B KOTOPOoil Oy 1yT
¥Horoore Tas
CoIeHoOCThH OAHANUTUYECKUE CUCTEMbI U CEHCOPbI»

PacTEOpPHMNMOCTE MCNIOPORA AKNIM-1-12
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OpOBOAUTHECA H3MCPCHUH. ((PaCTBOpI/IMOCTB» BBIBOAUTCA Ha 3KpaH TOJILKO IIPpU CAWMHUIAX

W3MEPEHUs MI/J, MKI/JL.

Puc. 8.4-1. Oxno «YCJTOBHUSA U3MEPEHHH»

YcranoBkn = Ycao0BHA M3MepeHHI = bapoMerpunueckoe 1aBJjieHUe

[Ipu BBIOOpe omumm «bapomerpuueckoe

YCTAaHOEMTE SHAYSHME
napnenue»  (puc.  8.4-2)  MOKHO  BBECTH BapoMerpHyecKODO
aKTyaJIbHOE aTMOC(EPHOE JaBlICHUE. ITaAEJTIeHMMAI MM HaXXMIHTe

'BEEOT'
Puc.  84-2. Oxno  «Ycmanosxa ? 5ﬂ -ﬂ MM PICT

oapomempuueckozo 0ag1eHuA)

YcranoBkn = YciaoBHS U3MeEpPEHUH = XKuakocrs/I'a3

[Ipu BBIOOpe ommun «Kuakocts/I"a3»
Erexrre owHbEy

HHIEKOQOCTE-I'a=

2.5%

(puc. 8.4-3) MOXXHO BBECTH OIIMOKY KHUIKOCTh-

ras, XapakTepHYI0 JUIsl BBIOPaHHOM KHJIKOCTH.

Puc. 8.4-3. Oxno «Ycmanoexa owiuoku

HCUOKOCMb-2a3)

YcranoBkn = YcJaoBHS U3MEpPEHUH = CoJjeHocTh

ITpn BBIGOpe omumu «ConeHocTs» (puc. T CTAHOEBEL COTT E HOCTH

8.4-4) MOXHO BBECTH 3HAYEHHUE COJICHOCTH

aHaJIM3UpyeMon xkuakoctu B nepecyere Ha NaCl.

000.0 1

Puc. 8.4-4. Oxno «YCTAHOBKA
COJIEHOCTH)»

UDYIN Y Vi pJulinmny cl U YIIVIU

HayuHo-npousBoactBeHHasa ¢mpma «BUOAHATNTUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAJTIU3ATOP KUCNOPOOA AKIMNMM-1-12
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ITpu BbIOOpE onuuu «PacTBOPHUMOCTB» HEOOXOIUMO PEUIMTH MPOBOJSATCS JIM U3MEPEHUS B

BOJIC, U TOTJa B pacyueTax pe3ysbTaTa W3MEPEHUH HCIIONb3yeTCs 3alluTasi B IMaMsATh MpUOopa
3aBHCUMOCTh PACTBOPUMOCTH KHCJIOPOJA B BOJIE€ OT TEMIIEpaTyphbl, TUOO U3MEPEHUs TPOBOASTCS B

,I[pyl"Oﬁ KHUOKOCTH, AJIA KOTOpOfI TakKast 3aBUCUMOCTb JOCTOBEPHO HCU3BCCTHA, U €C HCO6X0)II/IMO

E mampor HHIKOCTI BBECTH  JUIA  KOHKPETHOM  TemIeparypsl
EIF.?JIE'I' IIPpoOEeleH u3MepeHus. Ha  okpaHe IOSBATCS  OKHA,
SHaTHIY MoKa3aHHbIC HA puc. 8.4-5...8.4-7.
EBoxa
FIpvraa
Puc. 8.4-5.
,I[JI.FI yHeTa pacCTEOpPH— EHCIOPDOIa BI:IE,]I‘:.?]{E.
MOCTH KHCIOPpOoOIa E HAaCHIU=EeHHOM
E BHEIPE.HHDH HHIEOQOCTH ITPH
HHIOIEQOZCTH TeMIIepPaT. ME2MepeHHMA
EEESOFTE M
EOHIIeHTPAaIIHE aGTD.ﬂ JI
Puc. 8.4-6. Puc. 8.4-7.

[Tocne BBOAA KOHIIEHTpallMM aHanIu3atop mnepeiner B CneupexuM, U B OKHE U3MEPEHUI
(puc. 8.1) B mpaBOM HUKHEM YTy MOSBUTCS 3HAK . CrienypesxuM aBTOMaTHYECKH OTMEHSIETCS TIPU

IPOBEJCHUH I'PATyUPOBOK U NPHU BHIOOPE APYTUX €AUHUL] U3MEPEHUS.
YcranoBkn = EaumHun uzmepeHus

[Ipu BBIOOpe omumm «EnuHWII M3MEpEeHUs» CHadajla BBHIOMPAIOT U3MEPSEMYIO BEIHUUHY

EHNEEPHTE HM=MEPIEMYH (puc. 8.4-8). B 3aBuCcMMOCTH OT BBIOPaHHOMN
EEINIHMYMHY BEIMYMHBI HA  JWCIUICE  IOSBUTCS  OJHO

Maccopad ROHIEHTp. || PO 0FOH Proopa eamm mswepems (prc.
[IpolleHTHO: cogep. | 5498410,
[lapliMalTsEHOE TaET.

Puc. 8.4-8.

HayuHo-npousBoactBeHHasa compma «kBUOAHAINTUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAJTU3ATOP KUCNOPOOA AKMNM-1-12
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B oxne (puc. 8.4-9) MoxHO BbBIOpaTh €AMHUIYY H3MEPEHHS MacCOBOW KOHIICHTPALUU

KHCJIOPOJAA MIPH U3MEPEHHUSAX B KUAKOCTSX: Mr/i, MKr/i1, PPM-maccel. [Ipu npoBenennn n3mepeHuii

B OTUX C€JUWHHIAX aHaAJIN3aTOpP BHOCUT TCPMOKOMIICHCAIIMIO KaK Ha CBOMCTBa FaSOHpOHHHaCMOﬁ

MeMOpaHbl CEHCOpa, TaK W Ha TEMIIEPATypHYIO EHNEEPHMTE EJMHH ]'_'["j.?'
3aBUCHUMOCTh  KOX(P(UIIMEHTa PACTBOPUMOCTH H=2MEPEHHMHA

KHUCJIOPOJia B BOJIE. M I
FrgnS T
FPM

Puc. 8.4-9.

B oxne (puc. 8.4-10) MoxxHO BBIOpaTh 00BEMHBIE MPOIIEHTH, PPM-00beMa (Ucronb3yroTes
MPU aHau3€ Ta30B) WIM MPOLIEHT HACBIIEHUS >KHIKOCTH KuUcTopoioMm Bosayxa (% Hac.). Ilpu
MIPOBEJICHUU W3MEPEHUI B ATHX EIMHUIAX AHAIHM3aTOP BHOCHT TEPMOKOMIICHCAIIMIO TOJHKO Ha
CBOMCTBA ra30MPOHMUIIAEMON MEMOpaHbI CEHCOPA.

B oxne (puc. 8.4-11) MOoXHO BBIOpPAaTH EAMHMIYY H3MEPEHUS MAPIHUATHLHOTO TaBICHUS
Kuciaopoaa: MM.prT.cT. win Klla. M3mepeHust B 3TUX €IMHULAX HCHOJIB3YIOTCA KaK JUIS aHAIW3a
ra3oB, Tak M xuakoctei. [loaTroMy mpeaBapuTenbHO MOTPEeOyeTCss OTBETHTH HA BOIPOC O BEIOOpE

cpensl (puc. 8.4-12).

BEHEEPHTE ETMHHIY EHNEEPHMTE EXMHHIIY
HMSMEPEHHM A HSMEPEHHMA

POEREMHEE IIPOITSHTE

[TpoLIEHTH HACEHWEH. MM.PT.CT.
PPM / 0OB% rlla

Puc. 8.4-10. Puc. 8.4-11.

IIpu npoBeacHUN U3MEPEHUN B 9TUX €AVMHULAX AHAIU3ATOP BHOCUT TEPMOKOMIICHCALIMIO Ha

CBOWCTBA Ta30IPOHHUIIAEMON MEMOpaHbI CEHCOpa, a MPH BHIOOpE ommmu <« KHUIKOCThY) aHAIH3aTOp

E M E Oyner TaKxe KOMITEHCHPOBATh
~ ?IP]':':::I;III-:-[I ; :E]';:I DE; ]: T le;ie * CHCTEMAaTHYECKYIO0 TIIOTPEHIHOCTh H3MEpPEHHH,
SHaIH=" n3BecTHYI0 Kak «Koappumment XKuakocts-I'azy.
AHIKNOCTE
l'a=
- Puc 8412 Bwubopcpedvrusmepenuir—

Hayuno-npouseoacreeHHan pupma « BMOAHATNTUTUYECKUE CUCTEMbI U CEHCOPbI»
AHAJTIU3ATOP KUCNOPOOA AKIMNMM-1-12
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[Tocne Haxatus «BBOJl» wa pgucmiee aHanu3aTopa TMOSBUTCS OKHO PE3yJIbTaTOB
n3Mepennii (cMm. puc. 8.1), B KOTOpoM OHH OToOpaxaroTcs B BbIOpaHHON Bamm enunwuie
u3MepeHus. Ecnu Bl 3aX0TUTE U3MEHUTH €UHUILY U3MEPEHUs B Mpoliecce paboThl, TO aITOPUTMBI
AKITIM-1-12 mno3Bonsar Bam 3to cnenath, He mpuberas K MPOBEACHUIO MTOBTOPHOU TPayHPOBKH.
AHanM3aTop CaMOCTOSATENBHO  OMPEICIUT HEOOXOAMMOCTh BHECCHHS TEX WM  HHBIX
TEPMOKOMITCHCAITNI, BBIIOJIHUT BCE HEOOXOAWMBIC IIEPECUEThI, CBSI3aHHBIC C HM3MCHCHHEM
U3MEpSeMON BENMYMHBI, EIWHUIBI HM3MEPEeHHs U MapaMeTpoB TrpaayupoBku. Kpome Toro,
aHAIMU3AaTOP CAMOCTOATEIBHO OMPENEIUT HEOOXOJUMOCTh KOMIIEHCAIIMM CHCTEMaTHYeCKOU

HOTPEIIHOCTH U3MepeHuit, n3BecTHOM Kak «Koaduument Kuakocts-I"azy.

YcranoBkn = MHHrtepdeiicos

H-ﬁ-CTPDITIHA IIpn Bxozme B omuuto «MHTepdeiicony
HHTEP%EITIEDE- aHaM3aTop TpejyiaracT Bam BeIOpaTh A

HACTPOWKHU HHTepdeiicHoe YyCTpOHCTBO (pHC.

W A TITI 8.4-13).
CHIHaTHM=aIIMM

Puc. 8.4-13. Oxno «HACTPOHKA
HHTEP®EHCOB»

YcranoBkn = Untepdeiico = YAIIIL

ITpu BeIOOpE yHUBEpPCAIBbHOTO aCHHXpOHHOr 0 npuemonepenaryuka (Y AIIIl), B okHe Ha puc.

8.4-14 MOXHO BKIIOYWTH WIH BBLIKIIOYHUTH VCTAHORBEHM
IepegaTyrK, a TaKXKe 3a1aTh MHTEPBAJI BPEMEHU RS_EEE H AH jll]:[ ‘El,,

MEXIy OTIpaBKaMH WHQPOpPMAIMK HAa TEPMHUHAI ERmTHYIMTh
KoMITBIoTEpa (CM. PHC. 8.4-15). SAnaTh HHTEPEAT

Puc. 8.4-14. Oxno ycmanoeok RS-232 kanana

ErexnriTe HHTeDESTI
EpeMeHKM IOJIA ERECOIDS
A HHEBLX

ﬂ]:-II-:[H 'Iﬂ C2kK

Puc. 8.4-15. Oxno ycmanoeok RS-232 kanana

HayuHo-npousBoactBeHHasa compma «kBUOAHAINTUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAJTU3ATOP KUCNOPOOA AKMNM-1-12
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WOTAHOEMTE EPEMAI Yeramopkun = Muteppeiicos =
Curnanmsanuu
Wacs - Mrimy %
{ace © MrEyre B OKHe «HACTPOMKA

ﬂ 52 EBrrn

M Hammire BEEOI 0z = 1000 MEpSn

UHTEP®ENCOB» (cM. puc. 8.4-13) BIGepute
oniuio «Curnanuzanumy U Haxxmute «BBO/]». Ha DHCTED 1000 e .."' JI

AUCILICEC TIOABUTCA KapTHUHKA, I/I306pa}KeHHa${ Ha

puc. 8.4-16.

Puc. 8.4-16. OkHo nacmpouiku cuzHanuzayuu

C IIOMOIILIO KHOIIOK «BaeBoy,

¥YCTAHOEMTE OATY
«BnpaBo»  MOXHO  mepememiaTh  Kypcop

HHCIIO . MeCAll . I'OXI. (Muranue  HAANUCU) 1O  HACTPAUBAEMBIM

? DB 1 ? napaMeTpaM: paspelieHue Ha KOMIIapUpPOBaHHME,

KoOMIapupyemasi  BeluuuMHa  (KOHIIEHTpaIus,

M HaxwumxTe EEOT TeMIeparypa), mopor KOMITapHPOBAHUA,

00JIbIIIe/MEHBIIIE KOMITAPUPYEMOW BEIMYUHBI, TucTepesnc. C moMompio KHONKU «BBom» naHHBIE

nmapaMeTpbl MOKHO U3BMCHUTD.
YcranoBkn = Yacos
YcranoBka yacoB ocymectisiercs B okHe «Y CTAHOBKW». Beibepute onmuto «Hacos» u

Haxmute «BBO/I». YcranoBute naty u Bpems (cM. puc. 8.4-17 u 8.4-18) u naxmure «BBOJ».

Puc. 8.4-17. Okno ycmanoexu oamoi

Puc. 8.4-18. Oxno ycmanoexku épemenu

HayuHo-npousBoactBeHHasa ¢mpma «BUOAHATNTUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAJTIU3ATOP KUCNOPOOA AKIMNMM-1-12
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[Tocne BBOAA TEKyHIEro BpPEMEHHM M JAThl aHAIM3ATOp MEPEUJIET B OKHO H3MepeHui. B
HIDKHEH CTPOKE OKHA OYyIIyT BBICBEUMBATHLCS BpeMs W jaara. [Ipu akTUBHU3AIIMN TPOTOKOJIMPOBAHUS
U BJIEKTPOHHOTO OJIOKHOTA 3alMUCH JAHHBIX BO BHYTPEHHIOI YHEPrOHE3aBHUCHMYIO MaMsTh OyIyT

IMPOU3BOAUTHCA B yCTaHOBHeHHOfI IIKaJIC BpCMCHHU.

8.5 Menmw «ITPOTOKOJD»

OxHo m3mepenuit = I'saBHoe MmeH0 = IIpoToxkosmpoBaHue

B mento *ITPOTOKOJI* (cm. puc. 8.2-5) mpeaycMoTpeHa BO3MOKHOCTh OYHCTHTH MaMsTh
MPOTOKOJIA, BKIIOUYUTH (BBIKIIOUYHUTH) MPOTOKOJIMPOBAHUE, 3a/1aTh UHTEPBAJI MPOTOKOIHPOBAHUS U
BBIBECTH PE3YJILTATHI.

[Tpu BBIOOpE oMK «BKIIOYUTH/BBIKIIOUHATEY MPOTOKOIUPOBAHHE B OKHE M3MEpPEHHH B
BEpPXHEH CTPOKE MOSBIICTCS WIIA UCUE3aET «MKOHKA» MPOTOKoJa (cM. puc. 8.1).

[Tpu BBIOOpE OMIIMU 3aJaHMsl MHTEPBAIAa BBEAUTE MHTEPBAJ BPEMEHHU 3alHUCU PE3yJbTaTOB
u3Mmepennit u Haxxmure «BBO» ( puc. 8.5-1).

O6nem namsaTu Mo3BoJsIET TpousBectu Oosee 15000 3amucei.

Puc. 8.5-1. Oxno ycmanosku unmepeana

Erenrre HHTEDEATII
npomoKonuposanus EpereHI IOJIAd ERECIS
A3 HHEBLX

Qv 30 muu

B ommmm «BpIBOA  JaHHBIX»  MOXKHO

ENEOT TAHHHX

Tab Iy HEI EREOI
ITorice:
EREOD Ha KOMIIERTESD

BBIOpaTh  CHOCOO BBIBOZIa  PE3YyJIbTaTOB
U3MEPCHUI: Ha JWCIUICW aHalu3aTopa WIM Ha

KOMITbIOTEp (CM. puc. 8.5-2).

Puc. 8.5-2. Oxno eévi600a oannwix

IIpu BbIBOme Ha aucIiiel HMHGOPMAIMIO MOXXHO BBIBOAWUTH JIMOO TOCTPAHUYHO B

xpoHoJjornueckoM nopsiake (Tabmuunblii BBIBON),

a00 ¢ TIOMOINIBIO IMOMCKA MO0 KOHKPETHOW JiaTe W III;E'TE': 21,0317
BpeMeHH (cM. puc. 8.5-3 u puc. 8.5-4). BPEHH: 13:57
0zZ: 10.8 mMensS
4YHO-NPOU3B TBEeHHasa hupma « - 1
oo e SN T 247 O
EEQOJ — rmoMcE IIo marTe
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[Ipn TabmuuaoM BwIBoAEe ¢ momomipio KHOMOk «BIIPABO», «BJIEBO» Brl moxerte

MIPOJUCTBIBATH NPOTOKOJI JaHHBIX.

Puc. 8.5-3. Okno mabauunozo év1600a npomoxo.ia

[Tpu naxxatnu «BBO/]» B okHe TabiMuHOTO BBIBOAA WK BbIOOpe ommuu «[lonuck» B OkHE

BbIBOJa AAHHBIX MOXXHO HCpCﬁTH B OKHO ITIOHMCKaA.

ITAPAMETPH IIOMCEAL: C nomolIbl0 KHOMOK MEepeMENIeHus: Kypcopa

,II; Zma - ‘I ﬂg ‘I 6 YCTaHOBHTE JaTy W BPEMs IS MMOKWCKA JaHHBIX B
npotokoie u Haxmure «BBOJl». Pesynpratom
BI:IEHH - 1 ﬂ ] ﬂa MOKCKA CTAHET OKHO, MOKa3aHHOE Ha puc. 8.5-3.

Heoxars - 'BEBOT

Puc. 8.5-4. Oxkno noucka oannvix no oame

ITpu BbIOOpE onuuu «BbIBOJ JTaHHBIX HA KOMIIBIOTEP OCYLIECTBISIETCS Mepeada IpoToKoia
JaHHBIX Ha KOMIbIOTep mo mudpoBomy kaHamy (puc. 8.5-5). Ilpu 3TOM Ha aucIuiee MOSIBUTCS

nH(pOopMalKs O BHIBOJE TaHHBIX.

MIET BEHEOT TAHHIM
Hi EOMIIEKTER

Puc. 8.5-5. Okxno evi6ooa oOannvix Ha

Komnblomep coraroEHTE- OTHEHA'

8.6 Menw «BJIOKHOT»
OxkHno u3mepenunit = Is1aBHoe MeHI0O = BJIOKHOT
B memio «JIEKTPOHHBIN BJIOKHOT» (cm. puc. 8.2-6) HmpeayCMOTpeHa BO3MOKHOCTb
OUYUCTHUTH MAMATh OJIOKHOTA, BKIIFOUUTH (BBIKJIFOUNTE) OJOKHOT M BBIBECTH PE3YJIbTATHI.
IIpu BeIOOpe onmuM «BKIIOUYNTH/BBIKIIOYUTE» B OKHE HM3MEpPEHHMI B BEpXHEH CTpOKE

MOSIBJISICTCSI MJTH MICUE3aeT «MKOHKa» OJIOKHOTA (cM. puc. 8.1).

I[Ipu  BweIOOpe ommuu  «IIpocmotp»

OTKpOETCSl OKHO, TOKa3aHHoe Ha puc. 8.6-1. C Sanmcek No 001
nomompio kKHOonok «BJIEBO» «BIIPABO» Brl .II;E.'I'E.: =1.02_17
Epewma: 14:01:03

HayuyHo-npoussoacTeeHHas ¢upma «BUOAHA DE 5 15 _'? I.IRII_.II-JI
AHATU3ATOP KUCHO| 1
i 201 °C
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MOKCTC NPOJIUCTBIBATh JAaHHBIC, 3allTMCAHHBIC B BHGKTpOHHBIﬁ OJI0KHOT.

Puc. 8.6-1. Okno «3anuce 6 610KHOME)

IIpu BbIOGOpe omuuu «BbIBOA MaHHBIX Ha KOMIbIOTEp» (CM. puc. 8.2-6) MOSBUTCA OKHO,

aHaJOTUYHOE puc. 8.5-5.

9. TPAIYUPOBKA AHAJIN3ATOPA.
B ananmuzatope peann3oBaHbl CIEIyIONINE BUAbI TPAAYHPOBOK:
e ABTOMaTH4ecKas rpaayupoBKa M0 aTMOCHEPHOMY BO3IYXY.
e I'pagyupoka no nosepouyHoit razosoit cmecu (I1I'C).
e ['pagyuMpoBKa 110 HYJIEBOU TOYKE.
OO61re MoI0KEeHHsI IO TPATyUPOBKE aHAIM3aToOpa MPUBEACHHI B IL.IIL. 5.1. - 5.2. HacTosIIeTO

PYKOBOJICTBA.

9.1. ABTOMaTH4YecKasi TPayMpPoOBKAa aHAJIM3aTopAa.

[Ipu aBTOMAaTHYECKON TpaayHpOBKE aHATU3aTOpa B KadyeCcTBE CTaHIAPTHOTO obOpasma ¢
U3BECTHBIM COJIEPKaHHEM KUCIIOPOJa MCIOJb3yeTCs aTMOC(EpPHBIN BO3yX, HACHIIIEHHBIN apaMu
BoAbl. I'panynpoBky ananuzaTopos ¢ ceHcopamu ACpO2-01 - ACpO2-04 MOKHO IPOBOAUTH IBYMs
croco6amu.

[Ipu mepBoM crocobe TPaayHPOBKH CEHCOP JIOCTAIOT W3 HM3MEPUTEIBHONH KaMephl,
TIIATEJIBHO HPOMBIBAIOT €r0 YyBCTBUTENBbHYK 4acTb B BOJOIPOBOJHONW BOJAE U C IOMOILBIO
¢GuIbTpoBaIbHOW OyMard WIM MapiieBOr0 TaMIOHAa YJIAISIOT OCTaBIIMECS Kallid BOJBI C
nosepxHocTy AC. 3aTeM Ha JHO «TPpajyupOBOYHON CKISHKN» HAJIMBAaIOT HEMHOI'O BOJOIIPOBOJHON
BOJBI M ycTaHaBnuBaioT B Hee AC. UyBcTBUTENbHAsI TTOBEPXHOCTh CEHCOPA HE JIOJDKHA KacaTbCs
IIOBEPXHOCTH BOJIbI B CKJISTHKE.

IIpu BTOpOoM cnocoGe rpaayupoBku ceHcopsl ACpO2-01 - ACpO:2-04 ocrarorcs B
u3MepuTeNbHOM Kamepe. s ynoOcTBa BBIMOJHEHHS IMOCIEAYIOMIMX MPOLEAYP H3MEPUTEIbHYIO
KaMepy JOCTAIOT M3 JepraTelisi, moBopauuBatoT Ha 180 °, maBas cTedb KUIAKOCTH, a 3aT€M OIATH
yCTaHaBIMBAIOT B Jepxkarenb. Ecin B HM3MEpUTENbHOH Kamepe HaXOOWICS PAacTBOp CyJb(pUTa
HAaTpus, TO €€ HEeOOXOJAMMO THIATEIbHO MPOMBITH BOJOW. /L1 3TOro 4epe3 BXOAHYIO TPYOKY
npornyckaioT 300 - 1000 mn Boabl. 3areM yepe3 BXOJIHYIO TpPyOKy € IOMOUIbIO IMINPHIIA,
3aIOJIHEHHOTO BO3JyXOM, MyTEM TMPOJyBa YAAISIOT OCTaTKH BOABI M3 Kamepsl. llpu 3TomM Ha

YyBCTBUTENIBbHOU MOBEPXHOCTH AC HE TOKHO OCTaBATHCS Kaleiab BOJIbI.

HayuHo-npousBoacTBeHHasa compma «kBUOAHANTUTUYECKUE CUCTEMbI U CEHCOPbI»
AHAJTU3ATOP KUCNOPOOA AKMNM-1-12
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IIpu rpangyupoBke ananuzaropa ¢ ceHcopoM ACpO2-05 ero npombIBarOT B BOJAE, YIAJISIOT

OCTaBIIMECS KAIUTH BOJABI C UyBCTBUTEIHHON MOBEPXHOCTH CEHCOpa (MIBTPOBAIBHON Oymaroi, a
3aT€M YCTaHaBJIMBAIOT B BEPTUKAJIbHOM IIOJOXKEHMHM Ha CMOUYEHHYIO BOJOH (DPUIBTPOBATIBHYIO
Oymary.

IIpu rpanyupoBke anamuzatopa ¢ ceHcopoM ACpO:2-06 ero Takxke HIPOMBIBalOT BOJOM,
YIAISIOT OCTABIIUECS KaIUTH BOJBI C YyBCTBUTEIBHOW MTOBEPXHOCTH CEHCOPA, a 3aTEM 3aKpPEIUISIOT
B BEPTUKAIbHOM IOJIOKEHUU (HAIIpUMeED, B IITATUBE).

Jlnis mpoBeZieHHsl aBTOMAaTUYECKON I'paAyUpOBKU aHAINM3aTopa MO0 aTMOC(HEPHOMY BO3/YXY,

ABTOTPR H?HPDEK A HACHIIICHHOMY  TapaMd  BOABl B MEHIO
**TPAAYNUPOBKA** (puc. 8.2-4) BeiOupaercs

¥YOoTaHOEMTE CeHCOP E
EDEJIE.F:{ HECHMEHH:E[ COOTBCTCTBYIOIIAad OHNIMA W  BBITOJHAIOTCA
,
IIapamMi EOIE uHCTpYKIMH (puc. 9.1-1, 8.4-2, 9.1-2).
M Ha¥urTe EEO]
Puc. 9.1-1.

Jlanee Ha gucIuiee aHanIM3aTOpa B TEYEHHE 3-5 CEK. BBICBETHUTCS COOOIIEHHE

«ABTOI'PAJIYUPOBKA  3ABEPIIEHA» wu ABTOTE AIII;'E}' HPOEE L

aHaAJIU3aTop MEePEUIET B PEKUM U3MEPEHUN. IoCIIe o E.EIH TIHMEAITHH
ITIOKa=3HHHM HaXXMHTe
Puc. 9.1-2. 'BEEOT'

8.1 MEL

Anroputmbl  AKIIM-1-12  mo3Bossitor

MIPOBOAUTH aBTOTPAJAyUPOBKY B JIF000I BBIOpaHHOM
€VHHLIC U3MEPEHUS, a B NaJbHEHUIIEM NEPEXOIUTh B APyTHe €IUHUIBI u3MepeHus. [Ipu sToM He
TpebyeTcs elle pa3 NPOBOAUTH aBTOIPaAyUPOBKY.

AHanM3aTop CaMOCTOSITETIBHO ONpPEIeTUT HEOOXOAWMOCTh BHECEHUS TeX WM HHBIX
TEPMOKOMITCHCAIINH, BBIIIOJHUT BCE HEOOXOIWMBIE TMEPECUeThl, CBSA3aHHBIE C M3MEHEHHEM Kak
M3MEpSEMOM BEIMYMHBI, TAK U €AUHULIBI U3MEPEHHUSL.

Ileprog4HOCTG NPOBEICHMS aBTOTPALyUPOBKH OINPENEISAETCSI TOUHOCTBIO, C KOTOPOH Brl
XOTUTE MPOBOAUTH U3MepeHus. [Ipu a3Ttom Bel Takke MOIKHBI yUUTHIBATh, UTO YyBCTBUTEIBHOCTD
AC MOXeT H3MEHSAThCS BO BpeMeHH. biaromaps BeIOOpY ONTHMMANIbHBIX YCIOBHHM pabOThI U
BHyTpeHHUX napameTpoB AC oHU 00ecrneyuBalOT CTa0MJIBHOCTh IMOKa3aHUM IMPU MOCTOSSHHOM
0apoMeTpUYECKOM JaBJIEHUU U KOHLEHTpAIMHM KUCIOpOJa He Xyke 2 % B TeUEHHE 2-X HEJElb.
IToatomy, ecim Bac ynoBnerBopsieT morpemrHocTs usmepeHuid 4-5%, Brl moxeTe mpoBOAMTH

aBTOTPAAyUPOBKY He pexe | paza B Mecsan. Eciaum u3MepeHHs MNpoBoasTcs B 00jacTu

HayuHo-npousBoactBeHHasa ¢mpma «BUOAHATNTUTUHECKUE CUCTEMbI U CEHCOPbI»
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MHUKPOTPaMMOBBIX KOHIICHTpAllMHA KHCIOpOJa, 3TOT HHTEPBAJ MOXKET OBITh YBEIHYEH 10 2

MCCAILICB.

9.2. I'panynpoBKa aHa/IM3aTOpPA MO MOBEPOYHOI ra30BOii CMeCH.

I'panyuposky no III'C nenecooGpa3Ho MpoBOANTH, Koraa TpeOyercss 00eceunTh BHICOKYIO
TOYHOCTbh U3MEPEHUN coAepkKaHMsl Kuciaopoja B raszax. IIpu stom xenarenpHo ucnonb3oBats 111'C,
B KOTOPOI1 cosiepkaHie KUCIOpoaa OJTM3KO K HOMHHAJILHOMY 3HaYCHHUIO B aHATTM3UPYEMOH cperie.

Jna mpoBeneHust rpaayupoBku aHanuzatopa no III'C npeaBapuTenbHO yYCTaHOBUTE
eaunuily usmepenust 06. %. HHamee B mento **I'PAIIYVUPOBKA** (puc. 8.2-4) BwiOupaercs
COOTBETCTBYIOIIIAs OMIIMSI U BHIOTHSIOTCS UHCTPYKUUU (puc. 9.2-1...9.2-3).

C momoIpio BEHTWIS TOHKOM peryiupoBku (Ha Oamtone ¢ [II'C) ycrtanoBute pacxon

TI0 OEFP ABHDBDITI MELE razoBoM cmecu 2-5 Ty3bIPbKOB B CEKYHAY, U

3aTeM COETUHUTE BXOJIHYIO TpyOKy

YOTAaHOEMTE CeHCOOD E
CMeCh, EHBpaHEyI
IIA MpalyHPpoOERM
M Ha¥MwumTe BEOI

U3MEPUTEIIBHOM KaMephl ¢ BBIXOAOM PELyKTOpa

u Haxxmute «BBO/J».

Puc. 9.2-1.
10 OEPASIIOEOM MEPE II0 OEPASIIOBOM MEPE
BErenmTe rIocmne crabiIHMEaIiMM
KOHIeHTPAIIHE TIORNAZSaHMM HaXMMTE
KHCIIOpOIa '‘BEBOT'
01550 o06% 15.3006%
Puc. 9.2-2. Puc. 9.2-3.

Ha pucninee mnosieurcs Haanucek «['PAJIYUPOBKA 3ABEPIHIEHA» wu ananuzaTtop

MIEPEUJIET B PEKUM U3ZMEPEHUN.

9.3. TI'paayupoBKa Hy/1eBOW TOYKHM aHAJIU3ATOPA.
I'panynpoBka HyJI€BOM TOUKM IPOBOJUTCA B HpOIECcCe MPOU3BOJACTBA U MPU MOATOTOBKE
aHaJIM3aTOPOB K MOBepke. B cuily MamocTH M BBICOKOW CTaOMIBHOCTH TOKOB YTEUKH CEHCOPOB
JaHHag Ipoueaypa B IIPOLECCE DKCIUIyaTallMd HE MPOBOAUTCS, IIOITOMY OILHSA I'PalyHpPOBKU

HYJIEBOI TOYKH BBIHECEHA B CITy)KeOHOE MEHIO IpaTyupoBoK (cM. [Tpuoxenue 6).

10. HIOPAAOK PABOTHBI.

HayuHo-npousBoactBeHHasa compma «kBUOAHAINTUTUHECKUE CUCTEMbI U CEHCOPbI»
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Bxmtounte aHanusarop. lIpousBenure HacTpOMKy M IpaJlyHUpOBKY aHAJIM3aTOpa COIVIACHO

I.1. 8, 9 HacTOALIEro pyKoOBOJACTBA. AHAIU3aTOp TOTOB K padore.

Bam ananm3arop sIBISETCS YHHBEPCAIBHBIM CPEICTBOM M3MEPEHMS, C MOMOLIBIO KOTOPOTO
Bbl mMoxere pemath pa3sHOOOpa3HblE 3a/aud AHAJIUTHUYECKOTO KOHTPOJS KHUCIOpOJa B Pa3HbIX
obmactsx. BpiOpanubplii Bamu BapHaHT UCHONHEHHE aHAIM3aToOpa B HAWIy4dlled CTENeHU
COOTBETCTBYET KOHKPETHOMY Ha3HAYEHHIO U 00JacTU €ro NMpUMEHEHMs], ONMMCAaHHBIM B ILI. 2, 3.
Jig  pemieHuss Apyrux TNPUKIAAHBIX 3a7ad  Bbl  Mokere JIONOJHUTENBHO NpUOOpECTH
COOTBETCTBYIOIIME AMIIEPOMETPUUECKUE CEHCOpbl U HEoOXoIuMble akceccyapbl. B ciyudae
npuobperenuss Bamu HoBoro ceHcopa Bam HeoOGxoanmo OyleT BBECTH MAcHOPTHBIE KOHCTAHTHI
BCTPOEHHOT'O B CEHCOP JaTunKa TeMneparypsl (cM. IIpunoxenue 3).

B Tex cinydasx, korma BbeIOpaHHbII Bamu BapuaHT WCHOJHEHMsI aHAIU3aTOpA,
KOHCTPYKTHBHOE PEIICHHUE CEHCOPa M BXOIALIMX B KOMIUIEKT ITOCTABKU AKCECCYapOB MO3BOJISAIOT
MPUMEHUTh aHAJIN3ATOP AJIS pellieHHs] HOBOI MPUKIIAAHOM 3ajauu, HE0OX0AUMOCTh NPHOOPETEHUS
HOBOT'O CEHcopa oTnagaer. B aTom ciydyae Bam He00X01uMO MpaBUILHO HACTPOUTH aHATTU3ATOP Ha
peneHne HoOBOW NMPUKIIATHOMN 3aa4H.

B sTOM pasnene mpuBOASTCSA CBEAEHUS O MOPAAKE pabOThI C aHAIM3ATOPOM IPHU PEILICHUU
KOHKPETHBIX 3a/1a4 aHAJIUTUYECKOTO KOHTPOJISI KHCIOPOJa, a TAKKE NAITCA PEKOMEHIALMH II0

MIPUKJIAIHBIM TpUMeHEHUsIM aHanu3aTtopa AKIIM-1-12.

10.1. Onpenenenne pOz, cO: B 12a00paATOPHBIX YCJIOBHAX.

Jns peumrenus 3toi 3anaun ucnonb3dyroT AKIIM-1-12J1, crannaptabie ckiasiHku BITK—150-
29/32-14/23 (ITpousBoautens - [TAO " Xummnabopnpubop ", r. Kiun, M.O., mmdp npu 3akaze 560)
U MarHuTHY!0 Memanky. ['pagynpoBky aHanu3atopa IPOBOAST B PEXKHME aBTOTPaJyUPOBKH (CM.
m.9). Jnsa wusmepenuit pO2 wmnmu cO2 B MHKpOOObEMax MKUAKOCTEH M Ta30B HCIOJB3YIOT
M3MEpUTENbHYI0 KaMmepy /it Mukpoananusa (MKMA).

10.1.1. IlocTaBbTe CKISHKY C aHaJIM3UpyeMoW NpoOoil Ha OIHY W3 IMOJOBMHOK YAaIIKU
[Terpu. OTKpoO¥iTE CKISHKY U OIIyCTUTE B HEE aKTUBATOP MAarHUTHON MEIIATIKH.

10.1.2. VYcranosure ACp0:2-01 B cxmsgaky BIIK Tak, 4YroObl Ha MOBEPXHOCTH
YyBCTBUTENbHON MeMOpaHbl He ObUIO My3bIpbKOB Bo3ayxa. CkisHKy ¢ yvamkoil Ilerpu u
aMIEPOMETPUYECKUM CEHCOPOM IIOCTaBbTE Ha DJJIEKTPOMAarHUTHYIO Mewanky. Bxmrounre

OJICKTPOMAriMTHYIO MCIIAJIKY.

BHUMAHME! IIpu ycranoBke ACpO2-01 B ckusnky BIIK crapaiitech He mOBpeauTh
MemOpany AC pOz. IIpy MCHONB30BAHMU MOIIHBIX 3JEKTPOMArHUTHBIX MEIIAJOK HE00X0IUMO
YCTaHOBHUTh TaKO€ YHUCIO OOOPOTOB MAarHUTHOM MeEIIAIKU, KOTOpO€ HEe NPUBOIMIO OBl K
"3acacpIBaHUIO" My3bIPHKOB BO31yXa.
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10.1.3. Tlocne nocTuxeHUs: yCTOMYMBBIX Moka3zaHuil (mpumepHo uepe3 40 - 60 ¢ mocrne

ycTaHOBKHM CKISHKH ¢ ACpO2 Ha MemaliKy) MpOM3BOAUTE OTCUET IMOKAa3aHWW aHalu3aTropa B
BbIODAaHHONW MpPEIBAapUTENIBHO €AWHULE u3MepeHus. [Ipu HakaTMM KHONKM «CTpeiIKa BHH3»
pe3yIbTaT U3MEPEHUs 3aULIETCS B 3JICKTPOHHBIN OJIOKHOT.

10.1.4. ITocne npoBeaeHUsT U3MEPEHUIN CHUMMTE CKIISIHKY C 3JIEKTPOMAarHUTHOM MEUIAJIKH.
Octopoxno nocranbte ACpO2-01 U3 CKISHKM M yCTaHOBUTE €ro B '"TPagyHpPOBOYHYIO CKIISTHKY"
(cxknsnka BIIK, Ha pgHO KoTopoit Hamuto 10-20 M1 BOABI MOXKET MCIIOJNB30BAThCS IS
rpaayupoBkn). C MoMOLIbI0 MarHuTa W3BJIEKUTE aKTUBATOP U3 CKISHKU C MPOAHATM3MPOBAHHOU
POOOIA.

10.1.5. J1nst xaxxao#i HOBOM npoObI BeIMONHSMTE oneparuu 1. 10.1.2 - 10.1.4.

10.1.6. ITocne BbmmonaHeHus Bcex aHan30B ycTaHoBUTE ACpO2-01 B CKIISHKY.

10.2. Onpenenenne BIIK craniapTHhIM MeTO0OM ¢ pa30aBjieHHeM MPH MOMOIIHA AHAJIN3ATOPA
AKIIM-1-12J1.
10.2.1. INoarorosky npo0 Ha BIIK BemonHstoT cornacHo metoauke [TH/D 14.1:2:3.4.123-
97 "MeroauKa BBIOTHEHUSI U3MEPEHUN OMOXUMHUYECKOM TTOTPEOHOCTH B KMCJIOPOJIE MOCTE N-THEH
unky6anuu (BIIK) B MOBEpXHOCTHBIX MPECHBIX, MOA3EMHBIX (TPYHTOBBIX), MUTHEBBIX, CTOUYHBIX U
OUMILIEHHBIX CTOYHBIX BoAaX" M APYTUX MOXO0KUX PEKOMEH IALIUM.
10.2.2. I3MepeHust KOHIIEHTpaMi pacTBOPEHHOr0 Kuciaopoaa B ckiasHkax BIIK no u mocne
WHKyOaIuu mpoBoauTe corsacHo 1m.10.1 HacTosIIero pyKkoBoICTBA.
10.2.3. Pacuer BIIKs (c pa3z6aBiieHreM) BBIOIHSIOT 110 (popMyJie:
X=[(A-B)-(a-b)]*N ()
rae: X — pacuerHoe 3Hauenue bIIKs , mr/m;
A, B — KOHIIEHTpalys paCTBOPEHHOTO KHUCIIOpoa B pa30aBIeHHON aHAIM3UPYEMOM MpoOe BOJIbI
COOTBETCTBEHHO JI0 U MOCTIE HHKYOaIuu;
a, b— KOHIIEHTpalKs PaCTBOPEHHOTO KHCIOPOa B Pa30aBIISIONICH BOJE IO U TOCIIE UHKYOAIHH
COOTBETCTBEHHO;

N — BenmumnHa pa36aBieHUs (BO CKOJIBKO pa3 pa30aBIICHO).

10.3. OnpeneneHue KUCJIOPOaA B razax.
Jlna pemienus 3toi 3agaun ucnoib3ytoT AKIIM-1-12T" u usmepurensuyto kamepy MKIII.
Jlns obecnieyeHUs] U3MEPEHUN KHUCIOPOAA B Pa3psKEHHBIX ra3oBbIX CMecAX (Hampumep, B
TOIMOYHBIX Ia3ax) aHAJIU3aTOP KOMIUIEKTYETCsl YCTPOMCTBOM HOATrOTOBKU ra3zoBoi mpoosr YIIITI-

01. C momo1pto 3TOro ycTpoicTBa OCYLIECTBIIAETCS BCAChIBAHUE U OXJIAXACHHUE aHAIN3UPYEMOIO
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raza ¢ NOCJICAYIOIIHUM OTACICHUCM CKOHHGHCHpOBaHHOﬁ BJIal'M 1 HArocTaHUEM B USMCPUTCIIbHYIO

kamepy ACpOz. Ilpunnunuanshas cxema YIII'TI-01 nokaszana Ha puc. 10.1.

Jlns u3MepeHui MPOLIEHTHOIO COJEP KAHUS KUCIOPOJa B JbIXATEIbHBIX T'a30BBIX CMECHX,
HampuMmep, B ammaparax HCKyccTBeHHOM BeHTwsinuu jerkux (MBJI), Hapko3HO-abIXaTenbHON
amnmaparype, THMIIOKCHKAaTopax M Jp. MEIUIMHCKOW ammapaType, HCIOJIb3YIOT H3MEPHUTEIbHYIO
kamepy MK/II', KoTOpyr0 BKIHOYAIOT B JbIXaTEIbHBIN KOHTYP.

Ecmu ananmmzarop OyAeT HCIONB30BAThCSA IS M3MEPEHHN CBEPXMAJbIX KOHIICHTPALWi
KHCJIOpOJia, HEoOXoauMo oTrpaayupoBaTh ero mo «Homp pactBopy» (cm. m. 9) wmm
CepTUPHUIHUPOBAHHOMY UHEPTHOMY Ta3y (aprol, a3oT win CO2 O CTENEHbIO YUCTOTHI HE XYKE UeM
99.999 006. %). I'pamyupoBKy BTOpPOW TOYKH MOMKHO INPOBOAMUTH MO aTMOC(hepHOMY BO3IYXY,
HACHIIIEHHOMY TMapaMH, BOJIBI B pEXHME «ABTOTPAJAYHUPOBKa» WM C TIOMOIIBIO ITOBEPOYHOU

ra30BOil CMECH, COJIEpKaHUE KUCIOPOIa B KOTOPOd OJIM3KO K BEPXHEMY THAITa30HY NU3MEPEHUSI.

Buumanmue! Ilpu npoBeneHun n3MepeHuil MPOLIEHTHOTO COAEpPXaHUS KUCIOpOAa B ra3ax
MOMHHUTE, 4YTO OOIee MaBJICHHE aHAJIM3UPYEeMOrO raza B HM3MEPUTEIBHOM Kamepe HE OJDKHO
3aMETHO OTJIMYATHCSA OT 0ApOMETPUUYECKOTO JaBIeHUS. B TakuxX ciydasx ¢ MOMOIIBIO0 PETYNISATOpa
pacxojia ra3oB o0ecrneybTe MUHUMAIBLHO BO3MOXKHBIN Pacxo/1 ra3a Yepe3 U3MEPHUTEIbHYIO KaMepy.
Crnenure 4TOOBI Ha YyBCTBUTENBbHOM MOBepXHOCTH AC HE OBLIO Karelb BOJIBI.
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Puc. 10.1 Ilpunuunuansuas cxema YIIT'TI-01.

10.4. AHaTUTHYECKHH KOHTPOJb KOHLIEHTPAIMH KHCJIOPOAA B IMOTOKE KUIAKOCTE,

HalpUMep B XUMHUKO-TEXHOJIOTHYECKUX ITpoLieccax noAroroBku Boasl Ha TOLI, I'POC, ADC.

I[J'DI PEeIICHUA 3TOM 3aJa4d B HaI/IJIy‘{HIGﬁ CTCIICHW MOAXOAWT BAapHUAHT MCIIOJIHCHUA

a"anuzatopa AKIIM-1-12T. AnanuzaTopbl JOJKHBI YCTaHABIMBATHCS MO MECTY WIIM Ha mute. s
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3TOro HEOOXOAMMO Ha JIMHMM BXOJa aHAJIM3UPYEMOHl MpPOObI yCTaHOBHUTH PEryJATOp JABJICHHUS

(Ipoccenp) U XOMOIMIBHUK. Perymsitop naBneHus A0DKeH 00ecTieunBaTh PEryJIHMpPOBAHUE pacxoa
aHaJIM3UpyeMoil TpoObl yepe3 u3MeputTeabHylo kamepy AC B nuamasone ot 2 mo 50 n/gac.
X0NOAUITBFHUK JOJKEH 00ecTeuynBaTh OXJIKICHIE aHATU3UPyeMoil mpoObl 10 TemnepaTypsl 0 — 50
°C. C menplo yMEHBIIEHHs BPEMEHH TPAHCIOPTHOIO 3ama3ipiBaHuss U 3(PQeKToB ‘“moacoca
BO3Ayxa~ PEKOMEHIYETCS aHaIM3aTOp YCTaHABIMBATh B HEMOCPEACTBEHHON OJM30CTH OT
mpo6ooTOOpHOI Touku. sl MOABOAA aHAIM3MpPyeMoOil mpoObl K m3MepuTenbHOU Kamepe AC
JIOTTYCKAaeTCsl MCIIOJIb30BaTh TPYOKM W3 HEpKaBelIIeW craiu uiu THOKyro TpyOky m3 ITIBX c
BHYTPEHHUM HAMETPOM He MeHee 4 MM U TONIIMHOW CTeHKH He meHee 1 mm. He momyckaercs
UCTOJb30BaHUE TPYOOK M3 CHIIMKOHOBOHM pe3uHbl. CIMB aHATU3UPyeMOll MpoOBI OHKEH OBITh
cBOOOMHBIM. J[1s1 3TOrO BHYTpEHHUWI nuamerp TpyOKM HOKeH ObiTh He MeHee 4 MM. Ilepen
W3MEPHUTEIILHOW KaMepol PEeKOMEHIyeM YCTaHOBUTH (UIBTP TOHKOW OYHCTKH, KOTOPBIM BbI
MOJKETe 3aKa3aTh JIOTOJTHUTEIHHO.

[Ipn mnoaxmouennu wu3MmeputenbHol kKamepsl (MKIDK) k mnpoGooTOOpHON TOuKe
WCTIOJNB3YWTE CTAaHAApPTHHIE TEPEeXOJAHUWKH, KOTOpble BBl MokeTe 3aka3aThb IpH MOKYIIKE
aHajgu3aropa wWiM To e-mail (C HOMEHKJIAaTypoW CTaHAApTHBIX TEPEXOAHUKOB Bbl Moxkere
O3HaKOMUThCsI Ha HameMm caiite). [Ipu ycranoBke ACpO2-03 nimu ACpO2-04 B U3MEpHUTEIBHYIO
KaMmepy yOeauTech B HAMYUU T€PMETU3UPYIOLIETO PE3UHOBOro Kojbla (cM. puc. 3.9, 3.10). dus
oOecrieyeHnss HE3aBHCUMOCTH TOKa3aHWH OT CKOPOCTHM IIOTOKAa YyCTaHOBHTE B TpyOke
npoOooTOOpHUKAa pacxoa BoAbl paBHbIA 2-50 n/gac. TpyOKy, COEIMHEHHYIO C BBIXOJIHBIM

mTyuepom I/I3MepI/ITCJIbHOI>’I KaMCpPhI, ITIOJIOXKUTC B CIIMBHOM JIOTOK.

10.5. AHaJIMTHYEeCKHII KOHTPOJIb KHCJI0PO/Aa B IPHPOJAHBIX M CTOYHBIX BOAAX.

Jlig pemeHUs 3TOM 3aJayd B HAWIydlled CTENEHU TOAXOAUT BapHUAaHT HCIOIHEHUS
ananmuzaropa AKIIM-1-12[1, B KOMIUIEKT KOTOPOTO BXOAMUT ceHcop norpysxkHoro tuna ACpO2-05.
OTOT CEHCOp YCTAHABJIMBAETCS B TEPMETUYHBIM KOpPIYC M3 HEpXKaBEIOIIEH CTaId M HMEET
HaJIeXKHYIO 3aJe]Ky Kabemns B kopmyce (cm. puc.3.3, 3.4). I'paxgyupoBky ananuzatopa AKIIM-1-
1211 MOXHO TIPOBOJUTH TO aTMOC(HEPHOMY BO3AYyXY, HACHIIICHHOMY Tapamu Bojbl. s 3TOTO
ACp0O2-05 He Tpebyercss nocTtaBaTh U3 TepMETHUHOM sueiiku. [{ns obecriedeHust JaBieHUS
HACBHIIIEHHBIX BOSHBIX MApOB MMOCTABbTE €r0 Ha (PUIBTPOBATIBHYIO Oymary, CMOYEHHYIO BOJOH, U
3allyCTUTE TPOLEAYPY «ABTOrpagyHpoBKa». I[Ipw mpoBeneHMHM W3MEPEHU B HEIMOJBUKHBIX
KUAKoCTAX, yaepxkuBaite ACp02-05 3a kabenb M coBepluaiiTe KoseOaTenbHbIE IBHKCHUS

amruutyaoit 10-15 cm wacrotoii 10-30 xonebanuii B MUHYTY.
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Jnst obecriedeHus: COXpaHHOCTH CEHCOPa MPH €ro HKCIUTyaTallui B a3pPOTEHKAX WM JIPYTHX

00BEKTaX C MHTEHCUBHBIM IEPEMEIINBAHUEM PEKOMEHJYEM CEHCOp U €ero Kabeiab 3aKpenuTbh Ha

mradre. s ynoocrBa moHTaxka u skcruryatanuu AKIIM-1-1211 Ha 04HCTHBIX cOOpyXKeHHUSIX B

1 MOXKECTC HpI/IO6pCCTI/I CIICHHUAJIbHYTO

,

apMarypy. [IpuHnunuansHas cxeMa
ycraHoBkn ACpO2-05 B  a’poreHke cC
‘ MOMOIIBI0 TaKOW apMaTypbl NpPUBEICHA Ha

' puc. 10.2.

Puc. 10.2 Cxema ycranoBku ACpO2-05 B
1. Ananmsarop AKIIM-02

2. Cencop adPOTEHKE c TIOMOIIBIO CHCTEMBI
3. Cucrema norpyxeHus

MOTPY>KEHUSI.

10.6. AHaIUTHYECKHI KOHTPOJIb KHCJI0POAa B OHOTEXHOJIOTHYeCKHUX Mpoueccax.

Jlia pemieHuss 3TOM 3aJaud B HAWIydllleld CTENEHM MMOAXOIUT BapUaHT  MCIOIHEHMS
a"anmuzatopa AKIIM-1-12b, B KOMIUIEKT KOTOPOro BXOAUT crepuin3yeMbiii ceHcop ACpO2-06.
DTOT CEHCOp MOXKET YCTaHABIMBATHCA B KPBIIIKY (pepMeHTEepa WK Yepe3 CTaHIapTHhIE (PIaHIbl B
OMOpeakTOphl Kak OTEYECTBEHHOIO, TaK M 3apyOexHOro mpomsBoACTB. llepen crepuimsanmeit
dbepmenTepa ¢ ycraHoBiaeHHBIM B HeM ACpO2-06 HE00X0IMMO OTCOEIMHHUTH Kabelb OT CEHCopa U
Ha €ro pa3beM HAKPYTUTh 3aLIUTHYIO 3ariaymky. [Ipu aTom HeoOXxoaumo yOeauThesl B HAIMYUH U
[EJIOCTHOCTH TePMETH3UPYIOLIEH MPOKIaJKH B 3aIIUTHOM 3arnymike. [Ipu crepunnsanuu ceHcopa B
OHnopeakTope HaJeBaTh 3alIUTHYIO 3arJIyIIKy HEe TpeOyeTcs.

[Ipyn mpoBeneHHM aHATUTHUYECKOIO KOHTPOJS KHUCIOpPOJAa B KYJBTYpPaJbHBIX KHIKOCTAX
TEMIIEpPAaTypHbIE 3aBUCUMOCTH Ko3(d(dUIIMEHTa pPacTBOPUMOCTH KHUCIOPOAa, KaK IpPaBHIIO,
Heu3BeCTHHI. [lo3TOMYy mpHM MPOBENEHUM TaKMX H3MEPEHHH YacTO MOIb3YIOTCS OTHOCHTEIHHOU
equHuend u3mepenus - % Hac. B 3ToM cilyyae aBTOrpaayupOBKY aHalIM3aTOpa MPOBOAST IO
aTMOC(EepHOMY BO3AYyXY HACBHIIICHHOMY IapaMy BOIBI WM 1O MUTATEIBHON CpeJlie HACBHIIICHHOW
KHUCIIOPOJIOM Bo3Ayxa. B Tex caywasx, korma kod((uIMEHT pacTBOPUMOCTH KHCJIOpOJa B
aHAIM3UPYEMON Cpejie U3BECTeH, HEOOXOAMMO MCIONIB30BaTh CIEHpekuM (cM. 1. 5.2, puc. 8.4-6,

8.4-7).

11. TEXHUYECKOE OBCJIIY’ KUBAHUE AHAJIU3ATOPA.
[leproMYHOCTD BBIMOJHEHUS TEXHMYECKOT'O OOCIYXHMBAaHUS aHAIM3aTOpa JOJDKHA OBITh HE
pexe 1 paza B 2 mecana. IlepuonnyHocTh NpoBeneHUs TPalyUpOBKH aHAIN3AaTOPA OMpPEAEIAETCS

TOYHOCTBIO, C KOTOPOH IpeAroaraeTcsi IpoBOIUTh U3MEPEHUs], HO HE He pexe | pasa B 3 Mecsna.
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IIpu pabore aHanmu3aTOpa B MHUKPOIPAaMMOBOM JIMala30HE TpaJyHpOBKa aHAIU3aTOpa MOXKET

MIPOBOAMTHCS YalllE.

Ecnin Bam anamu3aTop HyXJIaercd B TEXHHYECKOM OOCIYKMBaHMM, PEMOHTE WU
NepUOINYECKOl MoBepke, cBskUTECh ¢ cepBUCHBIM LeHTpoM HIID «Ansdpa BACCEHC» (ampec
yKazaH Ha  CTp.2) wiM c OmpKaimuMm oQuuuanbHbIM auiepoM. KoHTakTHbIE Tenae(OoHbI
o(pHUIIMANBHBIX TUIIEPOB Pa3MEIICHBI Ha HAIIEM CaiTe.

CepucHsriii ieatp OO0 «HII® «Anppa BACCEHC) BBIIOJNHSAET BECh KOMIUIEKC paboOT 10
TEXHUYECKOMY OOCIYXMBAaHHMIO aHAJIM3aTOPOB M MX MEPUOJMYECKON IOBEpKE B OpraHax
I'occrangapra P®. C ycnoBusiMu npoBeieHUsl 3TUX paboT Bbl Mo)keTe 03HaKOMHUTHCS Ha HalleM
caure.

11.1. U3mepuTenbHOE yCTPOMCTBO aHANM3aTOpa KpailHe peaKo Hy X AaeTcs B 00CIIyKUBaHUH
U peMoHTe Orjarojgaps BBICOKOMY KadecTBY IIPOM3BOJCTBA AHAIM3aTOPOB, HCIOJIb30BAHUIO
Ha/IeKHBIX KOMITJIEKTYIOIINX, IPOUYHOCTH, TEPMETUYHOCTH M BBICOKOW CTENEHH MbLIEBIAro3alluThl
koprnyca aHanu3atopa (IP-65). Kaxnplii ananu3atop B KOMIUIEKTE C AATYUKOM IIOABEPracTCs
WCIBITAaHUSAM Ha HAJEKHOCTb, MPOXOIUT MPEANPOJAXKHYIO MOJIrOTOBKY M TECTHUPOBAHHE
paboTOCIIOCOOHOCTH €r0 OCHOBHBIX OJIOKOB.

11.2. AMnepoMeTpuyecKkre CeHCOphl Onarojapsi OpUrMHAIBHBIM TEXHUYECKUM DELICHUsM,
WCTOJb30BAHUIO OJIATOPOJHBIX METAUVIOB M BBICOKOMY KaueCTBY MPOHM3BOJCTBA HMEIOT
HEOTpaHUUYEHHBIH CpOK clykObl. B TO 3xe BpeMs CEHCOpbl HYXAAIOTCSI B TPOBEIACHHUU
MEXPETIaMEHTHOr0 00CITy)KuBaHus, BbinonHsaeMoro Ilorpedutenem B mpouecce skcruryaranuu. K
3TUM paboTaM OTHOCATCS 3aMeHa MEMOPAHHOI'0 KOJITauKa U TeJIMEeBOI0 pacTBOpa 3JIEKTPOIUTA (CM.
1. 3, 4). [lepuoAUNYHOCTH 3aMEHBI JEKTPOIUTA U MEMOPAHHOTO KOJIMAYyKa 3aBHCUT OT yCIOBHMH
9KCIUTyaTalluy aHajIu3aTopa U JI0JKHA IPOBOAMTHCS HE peke 1 pasza B rojl, a TakkKe B CISAYIOLINX
cllydasix:

e Hapymiena 1enocTHOCT> MeMOpaHbl. BHEMIHMM NpPU3HAKOM 3TOr0 CiIyXaT BHUIUMbIE
KalelbKM AJIEKTPOJIUTA HA TOPLOBOM IOBEPXHOCTH CEHCOpAa, a TaKXKe 3HAYUTEIbHOE
YMEHBIICHHE YPOBHS 3JIEKTPOJIUTA B KOPITyCE CEHCOPA;

e MemMOpaHa BBITSHYJach M HE JOCTaTOYHO CHUJIBHO HATATMBAETCS TOPLIOBOW YacTbIO
CTEKJITHHOU THIB3bI (cM. puc. 4.2). [Ipu3HakoM ci1aboro HaTsSHKEHUS MEMOpaHbI SBISETCS
3HAYUTEIILHOE CHU)KEHUE OBICTPOAECUCTBUS U BHICOKOE 3HAUEHUE OCTaTOYHOI'O TOKa CEHCopa
IIpU HaXoKJeHuu cercopa B «Homb pactBopey;

e JlokazaHus aHanu3aropa MPHU MU3MEPEHHUSIX WM TPaJyHpPOBKE MO BO3AYXY HECTAOMIIBHBI U
UMEIOT OOMBIION Apeid.

Ecnu B ceHcope BO3HMKIIA KaKasi-TO HEIOJa/AKa, IPEKIe BCEro MpoBEephTE LETOCTHOCTh Kabems

M CTEKJISHHOM rmib3bl. Hamnume TPCIIMH U CKOJIOB Ha cTexysiHHOM rrib3e AC CBUACTCIILCTBYCT O
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HecoOmonenuu [lorpeburenem Mep mpenocTopoxHocTu (cM. m. 6). HeakkypaTHoe oOpamieHue ¢

AC u HecoOnIo€HUE MEpP MPEIOCTOPOKHOCTH MOKET MpUBECTU K ero yrtpare. Ilpu BbIsicHEHUM

IIPUYUH OTKA30B MOTYT OKa3aThCs MOJE3HBIMU TeCThl paboTocriocodHocT AC. DTH TECThl MOXKHO

TAK¥XKEC NPOBOJAUTH IIPHU 3aMCHE MeM6paHHOFO KOJITTa4YKa U pacTBOpPaA SJICKTPOJIUTA.

Tect Nel. IIpoBepka cOpoTUBIEHUS U30JALUN MEXKTY KaTOJOM U aHOJOM.

1.

Tect

CHumuTe MEeMOpaHHBIN KOJMadoK (cM. puc. 3.7, 3.8) U mpomMoiTe 3JIEKTPOAHBIN aHCaMOJIb B
TUCTWUTUPOBaHHON Boje. C moMompio (GUiIbTPOBaIbHON Oymaru ygaiuTe Karuld BOJBI H
THIATENFHO MPOCYIINTE TOPIIOBYIO YACTh CTEKJISIHHOM TMIIb3BI.

B riiaBHOM MeHIO BOMIWTE B OMIMIO JUATHOCTHKA ceHcopa. (cMm. 1. 8.3).

Ecmu tok cencopa (Icenc) umeer 6mu3koe K HyJI0 3HaueHue (cM. puc. 8.3-1) u comocTaBum ¢
BEJIMUMHOI ocTaToyHOro TokKa (I oCT), TO COMpOTUBIEHUE M3OJSALMN HaXOJIUTCS B Ipelenax
HOpMBI. Ecin TOK ceHcopa 3HauUTeIbHO OTJIMYAETCs OT HYJIA, MOMpoOyiiTe 6osee TIaTeIbHO
BBITIOJTHUTH M. 1 HacTosmiero Tecra. Bricokoe 3HaYeHHE TOKa CEHCOpa CBUICTEIBCTBYET O
HapyIIEHUH COMPOTUBIEHUS U30JSIIUU. K BO3MOXXHBIM MNpUYMHAM CIIEyeT OTHECTH
HapylLIeHHE LEJIOCTHOCTU Kalensl, TPEIIMHbl WM CKOJIBI B CTEKISHHOW THJIb3€, a TaKkKe
MOTaJJaHue BJIard WM cynb(uTa HaTpUs B pa3beM ceHcopa. B mocneanem ciydae ciemyer
MPOMBITh Pa3beM TUCTHIUITMPOBAHHOW BOJOHM, a 3aTeM THIATENLHO MPOCYIIUTH B TEUCHUE
HECKOJIBKUX CYTOK IpH Temnepatype 6smzkoit k 40-60 °C.

Ne2. IlpoBepka gaTumka TeMIlepaTypbl M IpPOBEpKa peakluu ceHcopa Ha Bare npixaHue.

ITOT TECT BEIMNOJIHACTCS IIOCJIE BLITOIHEHU TecTa Nel.

1.

B okne «/lnarnoctuka ceHcopa» HaOIIoAaiTe 3a TOKOM MpoTekaromum uepe3 ceHcop (Icenc)
n nokazanusimu Ttemrepatypbl (T). Bo3bmuTe ceHcop 3a MmIacTMaccoByl JeTaib U
BBIJJOXHUTE Ha CTEKJISTHHYIO THJIB3y CEHCOpPA, HAMPABIISAS CTPYIO aJbBEOJIIPHOTO BO3JyXa Ha
TOPLOBYIO YacTh CTEKJISAHHOW T'wib3bl. ECii Temiieparypa OKpy»KaroIlero Bo3ayxa HUxe 35
°C, to mokazanus temreparypsl (T) u Toka ceHcopa JOJDKHBI BO3pacTaTh. Y BEIMYEHUE TOKA
CeHCOopa OOBSACHSAETCS TEM, UYTO HA MOBEPXHOCTH CTCKJISIHHON TMIIh3bI KOHACHCUPYETCS BiIara
13 aJIbBEOJISIPHOTO BO3/yXa U AJIEKTPUUECKas IIEMb MEXKIy KaTOJIOM U aHOJIOM 3aMbIKAeTCsl.

[To Mepe ucnapeHus BIard co CTEKISHHOW TMJIb3bl MTOKA3aHUs TEMIIEpaTyphl U TOKa CeHCopa
OyIoyT yMEHbBIIAThCS, CTPEMSCh K TMPEKHUM 3HaueHUsM. Takoe TMoOBeIeHHE CeHcopa
CBUJIETENILCTBYET 00 OTCYTCTBUHM OOpBIBOB B Kabene u pa3beMe ceHcopa. Ecnu Tok ceHcopa
HE M3MEHSETCA, MOMPOOyHTE MOTPY3UTh TOPIIOBYIO YacTh CTEKJISIHHOM THJIB3bI B CTaKaH C
JUCTUIUTUPOBAHHON BOJoM. [Ipy 3TOM aHOA ceHcopa AOJIKEH HaXOIUThCs B Boae. Eciu sta
orepanusi He TpUBeNa K OXKHUIAEMOMY pe3ylbTary, TO MO-BUIUMOMY, K KaOelro ceHcopa
MPUKJIABIBAINCH HEIOMYCTUMO BBICOKME MEXaHWYECKHE YCWIHS (CM. M.6), YTO MPHUBEIO K

00pbIBY aHOMa WM KaToaa. B aToM ciyuae cBsoxkutech ¢ cepBUcHBIM 1ieHTpoM OO0 «HIID
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Anbpa BACCEHC». PeMoHT Takoro ceHcopa BO3MOXKEH TOJIBKO B ciiyyae oOpbIBa Kabems y

paszpema. Ilpu HemomycTHMO BBICOKMX MEXaHHMUYECKHMX Harpy3kax Ha KaOelb MOMKET TakkKe
IPOU30MTH OOpBIB NMPOBOJOB Kabens JaTdynka TeMmIepaTypbl. B sToMm ciyuae Ha mucruiee
BBICBETHTCSI HaINMUCh «JlaT4nKk HE NOAKIOYEH». B 3TOM ciyyae Takke CBSHKUTECH C
cepBucHbIM 1IeHTpoM OO0 «HIID Anspa BACCEHC».

11.3. U3meputenbHas kamepa.

[Ipu mpoBeneHWM aHANM30B B TIOTOKE JKUAKOCTEH, COAEpKAIIMX OOJBIIOE KOJIHYECTBO
B3BEUICHHBIX YACTHIl, HAa BHYTPEHHEW MOBEPXHOCTH M3MEPHUTEIBHON KaMephl MOSBISIOTCS
OTJIOKEHHSI, YXYJALIAIOIMIAE €€ Mpo3padyHocTh. B 3ToM ciyuae Bam cremyer ee mpOYMCTUTH C
MOMOIIIBI0 MapJIEBOTO TAMIIOHA, 3aKPEIUIEHHOTO Ha JepeBsHHOW mnanouke. (g sddexruBHOCTH
OYNCTKH MOXXHO HCIIOJIb30BaTh JIIOOBIE MOIOIIME CPEICTBA, HANPUMEDP CTUPAJIBHBIN IOPOIIOK.
Hcnonp30BaTh pacTBOPHUTENN HE peKoMeHAyeTcs. [Ipm mpoBeneHMM YHCTKH HM3MEPUTEIHHOM
KaMephl JKeJNaTeNIbHO TaKKe NMPOMBITH OOpaTHbIM KiamaH (cM. puc.4.S, 4.6). Jng MCKIOYeHUs

BO3MOKHOCTH 3aCOPEHHs] M3MEPHUTENBHOM KaMepbl Lelecoo0pa3HO yCTAaHOBUTH (PUIBTP TOHKOU

ouucTku (cMm. 1. 1, 1. 4.3).

12. BO3MO’KHBIE HEITOJIAAKHU U CITIOCOBbI UX YCTPAHEHMUSI.

BHeninue nposiBneHust BeposiTHbIE TPUUMHBI CniocoObl ycTpaHeHus

l. Ha nuctuiee |1. CeHcop He moaxitodeH K | 1.Iloaxnrounts ceHcop.

aHajmu3aTopa  3aropaercs aHaIM3aTopYy. 2.CBsIKUTECH C CEPBUCHBIM LIEHTPOM

coobuienne «Cencop He 2. OOpbIB Kabes. 10 BOTIPOCY PEMOHTA WJIM 3aMEHBI

HOJKITFOUEHY. CeHcopa.

2. ITokazaHus He | 1. Boicox pacTBOp JloIuTh pacTBOp JIIEKTPOJIUTA WIU

YyBCTBUTENIBHBl K H3Me- | 3JIEKTPOJIMTA. 3aMEHUTh MEMOPAaHHBINA KOJIA40K

HEHUIO KoHIeHTpauuu | 2. OGpbIB Kabes. Bemmonnute Tect Ne2 (cm. m.11).

KHCJIOpO/a. [lpu oTpunaTtenbHOM pe3yibTaTe
CBSI3aThCSI C CEPBHUCHBIM IICHTPOM
(GupMBI IO BONPOCY PEMOHTA WIIU
3aMEHBIL.

3. B «Honp pactBOpe» | Hapymeno conpotusienue | [[pousBecTd  BHEMIHUM  OCMOTP

ceHcopa M BbIOJHUTH Tect Nel.
[Ipu oTpuLaTENbHOM pe3yibTare
CBSI3aThCA C CEPBUCHBIM IIEHTPOM
bupMbl IO BOIPOCY PEMOHTA WU

CEHCOp uMeeT OOJBIIOH
OCTATOYHEIHA TOK.

HU30JIA0UU B CCHCOPC WJIK B
pa3bemMe ceHcopa.

3aMEHBI.
4. Tlokazanmst cencopa | 1. Hapymena mnenocTHOCTh | 3aMEHUTh MEMOpPAaHHBIN KOJIMA40K
HEeCTaOMJIbHBI BO BPEMEHHU | MEMOpPAaHBI. ObecneunTh TpeOoBaHUS 1o

MIPU TOCTOSIHHOW KOHIIEH-
Tpauuu KUCIopoja.
bricTponeiictBue ceHcopa
CYHICCTBCHHO YMCHbBIIN-
JIOCh.

2. MemMm0OpaHa BBHITSHYJIACh
H3-3a MMPCBBIIICHUA TCMIIC-
paTypbl WM pacxojia BOIbI.

TEMIIepaType U pacxoly BOMABI Yepes3
U3MEPUTENIEHYIO KaMepy.
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1. HASBHAYEHUE U OBJIACTDb IIPUMEHEHMUS.

Amnanuzatopsl kuciopona AKIIM-1-12 (B ganbHeiieM - aHaIu3aTOphl) MpeaHa3HAYCHBI IS
OIlEpaTUBHBIX M3MEPEHUN KOHLEHTpauuu kuciopoaa (cOz), mapuuasbHOro JaBICHHs KHCIOpOJa
(pO2), u Temneparypsl (T) B KUAKUX U Ta3000pa3HBIX Cpelax.

AnanuzaTtopsl, Oyarogapsi CBOEH YHUBEPCAIBHOCTH U  IIUPOKOMY aCCOPTUMEHTY
HCIONIb3YEeMbIX aMIiepoMeTpuueckux ceHcopoB (AC), MOTyT NPUMEHSATHCA Ui peIICHUS
pa3HOOOpa3HBIX 3a/1a4 AHATUTUYECKOTO KOHTPOJSI KUCIIOPOJAa MPAaKTUYECKH BO BCEX OTPACIX
XO3SICTBA: TETUIODHEPTEeTHKE, IMHINEBON, XUMUYCCKOW W HE(PTSIHOW MPOMBINIICHHOCTH, OXPaHE
OKpyKarIie cpeapl, Oumorexnonoruu u wmeaunuHe, L[[I'COH, XXKX, ppiOHBIX XO03sHCTBax,
OUUCTHBIX COOPYKEHUSX U T.[I.

AHanu3aTopsl MpEeAHA3HAYCHBI I JKCIUTyaTalldd B TPOMBIIUICHHBIX U JA0OPATOPHBIX
YCIOBHSIX TIPH TEMIIepaType okpyxkaromieid cpenbl oT muHyc 20 no twioc 60 °C u temneparype
ananuzupyemoit cpensl or 0 go 50 °C, oTHocuTenbHOM BiaxkHocTH Bo3ayxa 100 % mnpu
temneparype 25 °C u armocpepHoM aasnenuu ot 84.0 1o 106.7 xIla (ot 630 no 800 mm. pT. CT.).

AHann3aTopbl OTHOCATCS K:

- Bugam kaumatuyeckoro ucrnosiHenus Y3 u T1 mo I'OCT P50444-92;

- TpyIIIe 2 B 4aCTH BOCHIPUHUMAEMbIX MexaHndeckux Harpy3ok o ['OCT P50444-92;

- knacey 3amuThl 11, Tuna B no anextpobe3zonacHoctu (IOCT P50267.092).

Crenenb 3alllUTHl U3MEPUTEIBHOTO YCTPOUCTBA aHATU3ATOPOB OT MPOHUKHOBEHHUS TBEPABIX
Ten, eUTh ¥ Bowl IP65, cercopa — [IP66/IP68 B coorBerctBum ¢ TOCT 14254-2015.

AHanu3aTopsl UMEIOT YPOBEHb B3PBHIBO3AIIUTHI «B3PHIBOOE30MACHBII I B3PHIBOOIIACHOM
razoBo cpenbl noarpymnsl IIC, temneparypubix kiaccoB T1...T6. Bunx B3pbIBO3amuThl -
«HcKpobe3omnacHasl dJeKTpudeckas Ienb ypoBHsA «ib». Ha mumeBoil maHenu H3MEpUTEIBHOTO
YCTPOICTBA U HA TAOJMUYKE THUTPHON YacTH KOPITyca U IMEETCS MapKUPOBKa B3phIBO3amuUThI 1 EX ib
IIC T6 Gb X.

Ob6ecrieuenue B3PBIBO3AIIUIIIEHHOCTH aHam3aTopa AKIIM-1-12 IOCTUTAETCS
OTpaHMYEHUEM TOKAa W HAMPSOHKEHHs] B €ro Iemsx A0 HuckpobesomacHbix 3HaueHudd mo ['OCT
31610.11-2014 (IEC 60079-11:2011).

OrpanuueHue HaNpsDKEHHS B DJIEKTPUYECKMX LIEMAX aHaiu3aropa oOecreunBaeTrcs
MMPUMEHECHHEM B Ka4yeCTBE MCTOYHHMKA NMUTAHUS aKKyMYJSITOpHOW Oarapew HampsbkeHuem 7,2 B.
MakcumanbHOE HaNpsy)KeHWE Pa30MKHYTOM LIENU He TpeBbiiaet 9 B.

barapes pasmerniaercs B KOpIyce U3MEPUTEIBHOIO yCTpoiicTBa aHanu3aropa. KoHcTpykuus
000JIOUKH aKKyMyJISITOpDHOW ©Oarapem oOecredymBaeT €€ TepMETHYHOCTh (ICKiapamus o

coorBercTtBur POCC RU JI-RU.PA01.B.01617/25).
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[Tocne BrIpaOOTKH pecypca WU pa3psAKH aKKyMyJISITOpHas Oatapest MOAJICKUT 3aMEHE WIIH

3apsJKe, COOTBETCTBEHHO. 3apsi/ika WIN 3aMEHa aKKyMYJSITOPHOM Oataper MpOU3BOAMUTCS TOJIBKO
BHE B3pPBIBOONACHOW 30HBI, O 4YEM MPEAyNnpexAaloT HAANKWCh Ha JHIEBOM naHenn «Bo
B3pBIBOOIIACHOM 30HE HE OTKPBIBATH!» U Ha TaOIHWYKE THUIBHOM CTOPOHBI KOPITyca NU3MEPUTENHHOIO
yCTpPOHCTBA «3apsil ¥ 3aMeHy OaTapeH MPOBOIUTH BHE B3PHIBOONIACHOM 30HBD».

JUist  orpaHMuYeHHs TOKa NPHMEHEH IUIABKUH NPEIOXPAaHUTENb, KOTOPBIM 110
cpabaTbIBaHHUs BBHITMIONHACT POJIb TOKOOTPAHWYMBAIOUIETO PE3UCTOpA. 3aMeHa IPeIOXPAHUTEIS
BO3MOYKHA TOJIBKO I1OCJI€ OTKPBIBAHUS OOOJIOUKH M3MEPUTEIHHOIO YCTPOWCTBA aHaIu3aTopa (BHE
B3PBIBOOIIACHOM 30HBI).

B kauectBe 000710UKH U3MEpUTENBHOTO IpeoOpa3oBartens npuMeHeHa obonouka Beluga 220
C MapKUpPOBKO#1 B3pbiBo3amuThl Beluga Ex-e/ ia.

KoHcTpyKIMOHHbBIE MaTepualibl, KaOeau U palo3IeKTPOHHBIE KOMIIOHEHTBI, HCIIOJIb3YEMbIe
IIPY U3TOTOBJICHUH aHAJINU3AaTOPOB, NOJDKHBI COOTBETCTBYIOT «CHELMAIBHBIM YCIOBUSAM IIOCTaBKU
0o0opyaoBaHus, MPUOOPOB, MATEPUAIOB M U3JCIHUNA i OOBEKTOB aTOMHOM DHEPreTHKH», a UX
IIPUMEHEHUE COraacoBaHo ¢ ['ocatToMHaI30poMm.

Ananmuzatopsl AKIIM-1-12 BBITIOTHSAIOTCA B HECKOJIBKUX BapUAHTaX MCIIOJIHEHHMS, KaXI0€
U3 KOTOPBIX OTIMYAETCA aMIIEPOMETPUYECKHUM CEHCOPOM M INPHUHANIC)KHOCTSIMH, BXOIALIMMH B
KOMIUIEKT €ro MocTaBKU. KOHCTPYKLIMH aMIepOMETPUYECKHX CEHCOPOB pa3pabOTaHbl C yuyeTOM
cnenn(UKA U3MEpeHHd B TOW WM WHOU obOnactu. [loaTomy mpu BeIOOpE BapHaHTa WCIOJTHEHUS
aHaJIM3aTopa KeJIaTeJIbHO UCXOANUTh U3 Ha3HAaYeHUs U 00J1acTH IPUMEHEeHUs aHanu3aTopa. O6mactu
NPUMEHEHHs] aHaTU3aTOPOB M O0O3HAUYEHUS MX BApUAHTOB MX HCIIOJHEHUS IpH 3aKa3e U B

JOKYMEHTAIUH IPYTOTo U3JIeNus NpUBEACHbI B Tabmuie | .
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Taoauma 1.

Ha3znauenue u o0acT

O0o3HaueHnune Oo6o3nauenne AC n
NpUMeHeHHUs] aHAJIM3aTopa
HCTIOJTHEHHS] aHAJIM3aTopa aKceccyapos AKTIM-1-12

AKIIM-1-12 JI ACpO:-01 N3mepenus KOHILICHTPALUH u
TY 4215-001-66109885-10 | TY 4215-001-66109885-10 | OroxXMurieckoro noTpebIeHms
kucnopona (BIIK) B maGopaTopHbIX
YCIIOBUSX. [Ipumensercs B
Cronsrxcn BIIK mom 9KOJIOTUUECKUX u XUMUYECKHUX
nabopaTopusax Pa3IUYHBIX
U3MepHUTeJIbHAsA KaMepa | IPOMBIIIICHHbBIX NpeANPUSTHH,
HKMA LI'CDOH, KKX, OpraHu3alusaXx

["ocKOMITPUPO/Ibl, MEUIIMHE U T.JI.
AKIIM-1-12 T ACpO:2-03 Nsmepenust kuciopona B razoobpas-

TY 4215-001-66109885-10

TY 4215-001-66109885-10

HN3mepuTenbHas kamepa
HUKII nau UKA

[Mo0ynuTenn pacxoaa

HBIX cpenax. [lnsg pemienus 3amay
HEProcOEePEKEeHNUS, ONTUMU3ALNH
MPOIIECCOB TOPEHHS TOIJIUBA, JKOJO-
THUYCCKOI'0 u IMPOU3BOACTBCHHOI'O
MOHHMTOPMHTa  COCTaBa  BO3/AyXa
IMPOM3OHBEI, JOBIMOBBIX ra3os,
obecrnevyeHns MOKapoB3pbIBOOE30IaC-
HBIX YCIIOBHUI MPOU3BOJICTBA.
H3MmepeHne KOHIIEHTpAIK KUCIOpoaa
B ABIXATCJIBHBIX TI'a3aX B KOMIIJICKTC
MEATEXHUKH.

AKIIM-1-12 T
TY 4215-001-66109885-10

ACpO,-04

TV 4215-001-66109885-10
HN3mepuTenbHas kamepa
HKIIK

¢ 00paTHBIM KJIANIAHOM

H3mepenust kucimopoia B BOJAE, B TOM
YHUCJI€ B MUKPOTPAMMOBOM JHaNa3oHe
KOHIIEHTPALHA. Hns KOHTPOJISA
MPOLIECCOB  BOJIOXMMIIOJITOTOBKM B
terosnepretuke: TOLl, TPOC, ADC,
TEIJIOCETH,  KOTenbHbIX.  [Ipume-
HAIOTCS B XUMHUYECKOM, HEPTSIHOH U
MUIIIEBON MPOMBILIUIEHHOCTH, B
arpornpoMBIIIJIEHHOM W BOEHHO-
IIPOMBIIUIEHHOM KOMILIEKCaX.

AKIIM-1-12 11
TY 4215-001-66109885-10

ACpO»-05
TV 4215-001-66109885-10
JlaTunk mNOrpy:kKHOro
THUIA, BHINOJIHEH B

repMeTHYHOM KopIyce U3
Hep KaBewllel CTajIu

H3mepeHns: KOHIIEHTpAIK KUCIO0poaa
B MPUPOIHBIX W CTOYHBIX BOJAX Ha
rnyoune. s ontumuzanuu paboThI
ouncTHeIXx  coopyxenuii, CBOCB,
a’POTEHKOB u PpBHIOOBOTUECKUX
X0341CTB. [[puMEHsI0TCS Ha CTaHUMAX
9KOJIOTHYECKOI0 MOHUTOPHUHTA.

AKIIM-1-12 b
TY 4215-001-66109885-10

ACpO2-06
TV 4215-001-66109885-10

Crepunn3yemble  CEHCOPBI
npu temneparype 143 °C u
naBJIeHUH 3 aTu. BrimosiaHeH
B KOpIyC€ U3 HEpXkKaBero-
mel cranud. Tumopasmep
YTOUYHSETCS NP 3aKa3e.

W3mepenust KOHIEHTpALMU KACIOPOaa
B KYJbTYpPaldbHBIX JKHIKOCTAX. Jlis

pemieHus  3a7ad  aHATUTHYECKOTO
KOHTPOJIS KHCIIOpO/Ia B
OMOTCXHOJIOTUH, MHIIEBOM u
bapmareBTHIeCcKou

NPOMBIIIJICHHOCTH, a Takke B 0c000
YHUCTBIX XUMHYECKHX IMPOHM3BOJICTBAX,
rze Tpedyercs crepunmzanus AC.
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OcHOBHBIE TEXHHUECKUE XapakTepucTHKu aHanuzaropa AKIIM-1-12 npuenens: B Tad. 2.

Tabauna 2.
3HAUYEHUE
TEXHUYECKUE XAPAKTEPUCTUKU TEXHUYECKUX
XAPAKTEPUCTUK
Jlnamna3oH MmoKa3aHHii:
- KOHIIEHTPALMK KUCIOPOa, MK/ M 0 -20000
- KOHIIEHTPALUU KUCIOPOa, Mr/am’> 0—-100.00
- KOHIICHTPAILIMH PACTBOPEHHOTO KUCIOPOAa, ppm 0-100
- IPOLIEHTa HACBIIIEHUS JKUAKOCTEH KHUCIOPOAOM, %o Hac. 0-200.00
- IPOLIEHTHOTO COZIEPKAHMsI KUCIIOpOa B ra3ax, 00. % 0-100.00
- IapLUAIBHOTO ABJIEHUS KUCIOPOAA, MM.PT.CT 0—-2000.0
klla 0—-200.00
- TeMIIepaTypbl aHATU3UPYEMO kuakoct, °C 0-50

[pemenbl JOMyCKAeMOro 3HAYEHHS MOTPEIIHOCTH aHAINW3aTOpa MPH
U3MEPCHUU:
- KOHIICHTPAIIUU KUCIOPO/Ia B KUIKOCTSIX,
B nuamaszonax: 0 - 2000 Mxr/am’
2 - 100 mr/am>
0— 100 ppm
- MPOIICHTHOTO COJICPYKAHMS KUCIOPOa B Ta3ax
B aquamnasonax: 0 - 20 00. %
20 - 100 06. %
- IPOIICHTA HACBIIIEHHSI XKUIKOCTECH KUCIOpoIoM, % Hac.
- MapUUATBHOTO JaBJICHUS KHCI0POIa

B nuamnaszonax: 0 - 20 xIla

+ (1.0+0.025*A)
+0.025%A
+(0.001 + 0.015*A)

+(0.001 +0.01*A)
+0.02*%(A-10)

+ (0.1 +0.015%A)

+(0.001 +0.01*A)

20 - 200 xIIa +0.02*(A-10)

0 —200 mm.prt.CT. + (0.2 +0.01*A)

200 — 2000 mMm.pT.CT. +0.022*(A-100)
- TemmniepaTypsl, °C +0.3
Bpemst ycranoBnenus 90 % mnokazaHuil npu “‘ckaukooOpa3zHOM” 30

W3MEHEHUU KOHIICHTpaIuu Kuciopoxa mpu 25 °C, cek, He Ooee

ABTOMaTHuecKas cucteMa CuH(a3HOU TeMIepaTypHOU KOMITCHCAITHI

Ha cBoiictBa MmemOpaHbl
u Ha ko3 duumeHt pac-
TBOPHMOCTH KHCJIOPOJIa
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Buns! rpagyupoBok:
ITo nyneBoii Touke

ABTOTpaayupoBKa (Iy1si ©I3MEPEHUH B Ta3ax v BOJIC)

Hons-pactBOp

ITo BO3AYyXYy B mapax

[To moBepOYHBIM T'a30BBIM CMECSIM BOJIbI
ITo IIT'C

Koppekuust 6apoMeTprueckoro AaBieHus €CThb

Koppekius Ha coieHOCTh €CTh

TpeBokHAsE CUTHAIU3aLUs 110 BEPXHEMY U HUKHEMY PEryJIupyeMbIM

npeaciaM CoOACpIKaHUA KUCTIOpOoaa

3ByKOBasi, CBETOBAsI.

Bpewms ycranoBieHus pabodero pexxuma

nocJje BKIJIIOYEHUs, MUH, He OoJee :
B0O3MOXHOCTE TIPOTOKOJIMPOBAHUS PE3YJIBTATOB M3MEPEHUU C UX

COXpaHEHHEM B IaMITH aHAJIM3aToOpa U OTOOpaKeHWEM Ha JUCIUIEE B €CTh
TaOJIMYHOM BHIIE.

DJEKTPOHHBINA OJIIOKHOT eCTh
Brixon Ha KoMIbIOTEP RS-232
Cpennsis HapaOOTKa Ha OTKa3, 4, HE MEHEE 5000

Cpoxk ciry>k0bl aMIIepOMETPUYECKOT0 CEHCOpa

He orpannuen

Cpennuii cpok ciryx0bl aHAIM3aTOPA, JIET, HE MEHEE 10
[ToTpebnsiemass moutHOCTh, B*A, He Oosiee:  0e3 MOACBETKH 0,07

C ITIOACBETKOI 0,7
HanpsxeHne nuranus 3apsiHOrO yCTPONCTBA 220 B, 50 '
Jlucneit ¢ moAcBeTKOM ['paduueckuit
KnaBuarypa ¢ noacBeTkon Knonounas
I"aGapuTHbIe pa3mepsl, MM, He Ooiee:
- U3MEPUTENIBHOTO YCTPOMCTBA 220x116x100
- rpaUYECKOTO TUCTIIES 80x50
- U3MEPUTENBHOU KaMepbl 100x90x30
- aMIIEPOMETPUUECKOI0 CEHCOopa 16x80
- JUIMHA Ka0eJsi, M He MEHee 1
Macca ananu3zaropa, Kr, He OoJiee 1,2

[Ipumeyanue: A - MoKazaHUs aHAIM3aTOPA B BHIOPAHHOM €TMHHIIEC U3MEPEHHUSL.
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CrnenuanbHble yCJI0BUS NIPHMEHEHHA

3HaK «X», CTOSAIIUHN TTOCIIE MAPKHUPOBKH B3PHIBO3AIIMTHI AaHAJIU3aTOPOB, O3HAYACT:
- ananmu3atopbl kuciopona AKIIM-1-12 nomxHBI MPUMEHSITHCS JUIsl U3MEPEHUsS] 00BEMHOMN
nonu Kuciopoaa He 6onee 21%:;

- [IMTAHUC aHAJIN3aTOPOB HOJDKHO OCYIHICCTBIIATHCA TOJBKO OT BCTpOCHHOI\/'I aKKYMy.HHTOpHOI\/II

Oatapeu;

- 3aMEHa | 3apsJlka aKKyMYJISTOPHOU OaTape JOJDKHBI MPOBOIUTHCS BHE B3PHIBOOIIACHOU
30HBI;

- aHAJIN3ATOPBI JOJDKHBI AKCILTyaTUPOBAThCS TIPU TEMIIEPATYpe OKPYIKAroIero Bo3mayxa 10 —
35°C.

3. COCTAB U3EJIUA U KOMIIVIEKT IOCTABKHA

B KOMIIEKT ITOCTaBKHM BXOJST U3ACIIHS NEpCUUCIICHHBIC B Ta0II. 3

Tabnuma 3.
HaumenoBanue O06o03HaueHue JOKYMEHTA KomnyectBo
1. YcrpoiictBo U3MEPUTEIILHOE
AKTIM-12 HXXHOK.2.001.003.002 1
2. CeHcOp aMIIEPOMETPUUECKUMA * 1
3. Kamepa usmepurenbHas * 1
4. 3apsaHOE yCTPOUCTBO 1
5. Kabens unrepgetica RS-232 HXKIOK.4.001.001.011 1
[IpunapnexxHocTn
1. ®nakoH ¢ NEKTPOIUTOM HXIOK 6.870.062 1
2. TIpoOHHK ¢ CyTBPUTOM HATPUS I'OCT 5644-75 1
3. TIpoOuuk ¢ CoClz 'OCT 4525-77 1
3anacHble YacTu
1. Kopnyc ACpO2 B cbope * 3
2. KombIio pe3uHoBOE * 1
DKCIUTyaTalMoOHHAs TOKyMEHTAIIHS
1. Kommnekr  3KcruryaTallMOHHOU HXXTOK 4215-001.12- .
JIOKYMEHTAIlMH, TaCTIOPT. 66109885-10

*) OMPEACIIKICTC BAPUAHTOM ITOCTABKU
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4. TIOBEPKA AHAJIU3ATOPA.

4.1. TloBepka aHaMM3aTOPOB JOJDKHA MPOU3BOIUTHCS HE PEXe OJHOTO paza B 12 Mecsiies, a
TaK)Ke MOCJIe PEMOHTA U AJTUTENIbHOTO XpaHEeHHUS.

4.2. YcnoBusl MOBEPKHU U MOATOTOBKA K HEH.

4.2.1. Ilpu ipoBeIeHUH MOBEPKHU JOJKHBI COOJIIOIATHCS CICAYIOIINE YCIOBUS:

- TemrmepaTypa okpyxkaromen cpeas 293 + 5 °K, (20 +5) °C;

- OTHOCHUTENbHAs BIAXHOCTH 65 + 15 % npu Temmniepatype Boznyxa 293 +5 °K, (20 +5) °C;
- armocdepnoe nasnenue ( 99,9 + 6,6) klla, (750 + 50) mm.pT.CcT.;

- Hampspkenue cetu 220 +22 B, 50 + 0,5 I'n.

4.2.2. Tllepen mpoBeJeHMEM TMOBEPKM  aHAJIW3aTOpa  HEOOXOOUMO  BBINOJHUTH
MOJITOTOBUTENIbHBIE paboOTHl. [lJIs 3TOr0 TIOMECTHTE TIOBEpsSEMOE W3JeIHe M HEeo0X0IuMoe
obopynoBaHue Ha pabodyem cTojie, 00ecreurnB ya00CTBO pabOThl U UCKITIOYHMB TOMAaHHe Ha HETO
MPSIMBIX COJIHEYHBIX JIydeil. 3aTeM MOArOTOBHTE aHaIM3aTOp K paboTe COrjiacHO pasiaemny
“ITonroroBka kK paboTe” HACTOSIIETO PYKOBOACTBA.

4.3. [IpoBeeHME MTOBEPKH.

4.3.1. TloBepka aHamuM3aTOpa 3aKJOYaeTCsi BO BHEIIHEM OCMOTpPE aHaau3aTopa,
OTpEeACNIEHUN CHCTEMaTH4YeCKoW morpemHocT <«OKHIKOCTh-Ta3», TMPEeAeNioB A0MycKaeMon
a0CONIOTHON TOTPEIIHOCTH W3MEPEHUN KOHIEHTpaluu (MapiuaaibHOTO JABJICHHS) KHCIOpPOJa,
TEMIIEPATYPbl K BPEMEHHU YCTAaHOBJICHHUS TTOKa3aHUH.

4.3.2. Ilpu npoBeACHUU BHEITHETO OCMOTPA JOJKHO OBITH TPOBEPEHO:

- OTCYTCTBHE MEXaHHUYECKUX MOBPEXKICHUH, BIUAIOMINX HA TOUHOCTh MMOKAa3aHUN aHAIU3AaTOPa;
- YHCTOTa Pa3beMOB U THE3,
- COCTOSIHHE COCIMHUTEIIBHBIX MTPOBOIOB;
- COCTOSIHHME JJAKOKPACOYHBIX MOKPBITUH U YETKOCTh MAPKHUPOBKHU.
AHanu3aTopsl, UMerone 1e(eKTsl, KOTOpbIe 3aTPYIHSIOT paboTy C aHAIM3aTOpOM, OPaKyIOT U
HaIpPAaBIIIOT B PEMOHT.

4.3.3. OmpeneneHne CUCTEMAaTUYECKOW TOTPEIIHOCTU <«OKUIKOCTh-ra3z» (cM. m. 5.3.3 PD)
MPOBOASAT IOCJE TPaJyHpPOBKU aHAJIM3aTOpa MO JIBYyM TOYKaM COIVIACHO M. 9 pyKOBOJCTBA IO
JKCIUTyaTanuu. MeToauka W3MEpeHUs CcHCTeMaThdecko omuoOku <« KHAKoCTh-Ta3» ONucaHa B
[Ipunoxenun 2.

Pe3ynbpTaThl UCTIBITAHUI CUMTAIOT yIOBJICTBOPUTEIBHBIMH, CIIH OIPEICICHHOS 3HAYCHHE
CUCTeMaTU4YeCcKOi omuOku «KHUIKOCTh — ra3» COOTBETCTBYET TEXHHMUECKHM XapaKTePUCTHKAM Ha
MOBEPSIEMbIN aHaMU3aTop (. 2. HACTOSIIETO MACIoPTa).

[Tpu m3mepenusax pO2 u cO2 B )KUIKOCTSIX aHATH3ATOP aBTOMATUYECKU KOPPEKTUPYET ITY

HorpenHocTs. biaronapst aToMy pasHMI@ NOKa3aHUU aHanu3aTopa npu usmepeHusax pO2 u cO2 B

HayuHo-npousBoactBeHHasa mpma «kBUOAHATNTUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAJTIU3ATOP KUCNOPOOA AKIMM-1-12



65
KHUAKOCTU M ra3€, HaXOIAIIEMCS C HEll B COCTOSHUH JAUHAMHUYCCKOI'0 paBHOBCCHUS, OKA3bIBACTCA

CKOMIICHCUPOBAaHHOM. BBejeHHEe aBTOMAaTHYECKOM KOPPEKIMH CUCTEMATUYECKOM IOTPEHIHOCTH
«GKUJIKOCTh-Ta3)» MO3BOJSET MCIBITAaHUS 0 ONPEAETICHUIO NPEAEOB J0MYCKaeMOl abCoNIIOTHON
NOTPEIIHOCTH HM3MEPEHUsl MNapLUaJIbHOTO AABJICHUS M KOHLEHTPALMM PAcTBOPEHHOIO B BOJE
KHCJIOpOJia MIPOBOAUTH MO METOAMKAM ONMUCAaHHBIM B IL.I. 4.3.4.1 - 4.3.4.2, ucnonb3ys npu 3TOM
I[I'C. M3mepenHoe 3HaueHWe  KOI(PPUIMEHTA <(OKHUAKOCTh-Ta3» BBOMSAT B aHAIM3ATOp JUIS
MOCJIETYIOIEH aBTOMAaTHYECKON KOPPEKIUHU pe3yibTatoB usmepenuii (Puc. 8.4-3 PD).

4.3.4. OmpenencHue TNPENETOB JOMYyCKaeMOW aOCONIOTHOW TMOTPEUTHOCTH H3MEpPEHUs
KOHIIEHTpaluK (MapuuaibHOTO AABJICHHS) KHCIOpOJa MPOBOJAT MOCHE IPaJyUpPOBKH aHAIU3aTOpa
o JBYM TOYKaMm corjacHo m. 9 PD u BBeaeHuss H3MEpEHHOrO 3HA4eHUs Kod(p(uimeHra
(OKUJKOCTb-ra3z». lcmblTaHUS MOTYyT NpPOBOAMTHCS KakK IO AaTTECTOBAHHBIM ITOBEPOYHBIM
kuciopoaocoaepxamum razoBeiM cMecsM (I1I'C), mocraBmsiembiM B 6aminonax (m.4.3.4.1), Tak u B

CKJISTHKaX ¢ “HOJIb pacTBOPOM™ U BO3AYXOM, HACHIIICHHBIM NapaMu BoabI (11.4.3.4.2).

- \ \ i J

A

]

'
N

|
7 8 9
Puc. 4.1. Cxema ycTaHOBKHU UCIIBITAaHUH aHanu3aropa kuciaopona AKIIM-1-12.

1 - AMnepomeTpudeckuii ceHcop; 2 — u3MepHUTeNbHas KaMmepa; 3 — BbixoaHas Tpyoka UK; 4 -

YBIQXKHUTENb, 5 — TUAPO3aTBOP; 7,8,9 - 6amionsl ¢ [1I'C; 10 — u3mepuTebHOE yCTPOUCTBO.
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4.3.4.1. MetoarKa HCIBITAaHUH IO ONPEAEICHUIO TPENENOB JOMycKaeMoil aOCOIOTHOM

MOTPEIIHOCTH U3MEPEHNUSI KOHIEHTpaluu (MapUuanibHOIO AABJIECHUS) KUCIOPOIa C UCIIOIb30BaHUEM

III'C B OamoHax.

Jlnst mpoBeIeHHsI UCTIBITAHUN COOMPAIOT YCTAHOBKY MOKa3aHHYIO Ha pHc. 4.1.

AMIiepoMeTpruecKUid ceHcop | ycTaHaBIMBAIOT B H3MEPUTENIBHYIO KaMepy, BBIXOJHYIO

TpyOKy KoTopoil mnoacoenuusitor k Oammonam III'C. Bxognoit mryuep WK coemunsior ¢

runpo3aTtBopoM 4. [loBepKy MpoOBOIAT CIeIyIOMINUM 00pa3oM:

TI€:

[ToouepenHO MOACOEIUHSAIOT BBRIXOJHYIO TPYOKY (6) M3MEpUTEIbHON KaMephl 2 K OayuioHaM
(7, 8, 9) c aTTeCTOBaHHBIMU MTOBEPOYHBIMU Ta30BBIMH CMECSIMU KHCJIOPOJIa C a30TOM:

"T'a3 Nel" - 0% xucnopona,

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

"T'a3 Ne3" - 90 +5 % kucinopoaa B a3ote

C nmoMo1bio peyKTopa Ha 0IHOM U3 OayutoHOB ycraHaBnuBatoT pacxon [1I'C pasusiii 2 —10
ITy3bIPbKOB B CEKYHy (HalOoieHue BeayT no ruapo3atsopy). [1I'C nponyckatoT B TeueHue
15 MunHyT.

[Tocme nmOCTHXKEHMST YCTOMYMBBIX IMOKa3aHUM MPOU3BOAAT OTCYET KOHUEHTPALMHU
(mapumabHOTO JaBJCHUS) KUCIOPOIa B BEHIOPAaHHOW ONEpaTOpoOM eIMHHIIEC u3MepeHus (00.
%, xlla, MM.pT.CT., MI/1T), a TaKXKe TeMIepaTyphl.

Jns xaxpgoit [1T'C npousBogsAat 3 + 5 uamMepeHuil.

PaccunThIBalOT KOHIIEHTpAIMIO W/WIW TapiuaibHoe aaBieHue kuciaopoaa B III'C, mo

bopmynam:
Xj=(B-pH;0)/B*Yj (1)
(p02) j= (B - pH»0)*Yj/100 (2)
G = (CO2)maon*(pOJ/N(760-pH20)/0.2093 3)

B — OGapomeTpuueckoe JaBlieHUE;

Y j - npouenTHoe conepkanue kucinopoza B I[1I'C;
XJj, (p0O2) j n Cj — pacueTHble 3HaUEHUS IPOLEHTHOTO cojiepkanus (00. %),

NapUUaJIbHOrO JaBleHus (MM. pT. cT. uiaM Kl[la) ¥ KOHLEHTpauuu pacTBOPEHHOIO
Kuciopoaa (MKr/i, Mr/i), coorBerctBytomue j-oit I1I'C;

J —nowmep III'C;
pH:0 = (1,014%10°*exp(-5233/(t+273))-0,2401)%(B/760,0) napieHHe HACHIIEHHBIX
BOJISIHBIX I1apOB IIPU TEMIIEPATYPE U3MEPEHMUS;

(CO2)magn - TAONUYHOE 3HAYEHHE KOHIIEHTPALMU PAaCTBOPEHHOI'O B BOJE KHCIOPOJa, MpPHU
TeMIIepaType usmepeHus (t) .

t — reMneparypa usmepenus, °C
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o Bbruncnsior 3HaueHus MpesesoB JA0MycKaeMoi abCOMIOTHON MOrpeIHOCTH U3MepeHuil (4)

o popmynam

Aij(00. %) = | Alj — Xj | “)
Aj(p0O2) =| Aij - (p02)j | )
AG(COy) =/ Al - (f | (6)

rne: Aij — noka3zaHus aHaJIM3aTopa B BHIOpPAaHHON ONEpaTOpPOM €IUHMIIE U3MEPEHMS AN j-i
II'C u i-ro n3mepenus;

Jia xaxpaon [1I'C BEIMUCISIIOT 3HaU€HUS! OCHOBHOM a0COJIFOTHOM MOTPEIIHOCTH U3MEPEHUM

( A J ) kax cpemHee apupMeTHIeCKOe aOCOTIOTHBIX TOTPENTHOCTEH IO COBOKYITHOCTH U3MEPEHUHN

Kj (06. %) =ZAij(o6.%)/n %)
AN 0y =Z Aij(p0O,)/n )
Aj (COz)=ZAij (cO,)/n ©)

rae: n — KoauuecTBo uamepenuit s J-out [II'C, n =3 + 5;

PesynpraTel mOBEpKM  aHAIM3aTOpa CYMTAIOT YJIOBJICTBOPHUTEIBHBIMHU, €CIU IPEACIIBI
JIOITyCKaeMOi aOCOMIOTHOM MOTpelIHOCTH U3MEPEHUH MPOLIEHTHOTO COJEpXKaHMs, MaplualbHOIO
JABJIECHUSI M KOHLEHTPALlUM PaCcTBOPEHHOTo kuciopoaa ansi kaxnaod u3 III'C Haxomutcs B
COOTBETCTBUU C TEXHUUECKUMHU XapaKTePUCTHUKAaMH Ha MOBEpsieMbIi aHanu3arop (1. 2.).

4.3.4.2. Metoauka UCIHBITAaHUN IO OINPEACIICHUIO TMPEICIIOB JOMyCKaeMOW aOCOMIOTHON
HOTPEIIHOCTH W3MEPEHUsl KOHIEHTPAaLUUHU (MapLuaibHOTO JaBJICHMs) KUCIOpOJa B CKISHKaxX ¢

“HOJIb pacCTBOPOM” M BO3/1yXOM, HACBIIIEHHBIM I1ApaMH BOJIBI.

Ilpumeuanue. [loBepka aHaNM3aTOPOB MO JAaHHOM METOAMKE TO3BOJIIET OTKAa3aThCs OT
npuobperenus [1I'C B GamnoHax.

B meHro «YcTaHOBKI» BBIOEpUTE U3MEPSIEMYIO BEIMUHHY.

Jlns ucneITaHuii B “Holb-pacTBOpe” mpurotaBmuBaiorT 0.2 aM° 5% BOIHOrO pacTBOpa
cynbduta Hatpusi (NazSO3 'OCT 195-77) ¢ nobGasnenrem 20 Mr pacTBOPUMOM COJM KOOaJbTa,
cepeOpa wim Meau (Hampumep, kobambra xmopucroro — CoChL*6H20, T'OCT 4525-77).
YyscrBuTensHy0 4actb AC morpykaror B "Houb pacTBop'. Hanmuume my3bIpbKOB BO3JyXa B
OKPECTHOCTH UYBCTBUTEJIBHOM YacTH aMIIEpOMETPUYECKOIO ceHcopa He pomyckaercd. [locie
JOCTUKEHHS YCTOMUMBBIX OKa3aHUM MPOU3BOAST UX OTCUET.

JUis  ucnblTaHuil B BO3AyXE TIIATEJBHO IIPOMBIBAIOT  UYyBCTBUTEIBbHYK  4acTb

aMIIEpOMETPUYECKOI0 CEHCOpa BOAOH M C MOMOLIbI0 (MIBTPOBAIBHOM OyMmaru yJaisioT Karulud
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BOJbI C YYyBCTBUTENbHOM moBepxHOCTH AcpO2. 3atem AC morpyxaroT B “TpagyHpOBOUYHYIO

CKJIIHKY”, Ha THO KOTOpO# mpenBapuTeabHo HanmBaroT oT 2 10 10 mur Boael. Tlocne goctukeHus
YCTOMYHMBBIX MTOKA3aHUI IPOU3BOJAT OTCUET.

[Ipu ucnepiTaHusAX B “HOJIb pacTBOpe” M B BO3AyXE MNPOU3BOIAT MO 3 + 5 U3MEPEHUN,
TIIATEJbHO MPOMBIBAsl YYBCTBUTEIBHYIO YaCTh CEHCOPA B MTPOTOYHOM BOJIE MOCIe "HOMIb pacTBOpa'.

e PaccunThIBalOT KOHIIEHTPAIMIO H/WJIH MAapHUATBHOE JaBJIeHUE KHCIOpoa 1Mo (opMyam:

Xj = (B - pH:0)/B*Y j (10)
(02 j= (B - pH20)*Yj/100 (11)
Cj = (COmaisn*(pO2)/(760-pH10)/0.2093 (12)

rae: B — OapoMerpuueckoe 1aBieHUE;
Y j - mpouentHoe coxepxkanue kucinopona pasHoe 20,93% B Boznyxe m 0% B “HOJb
pactBope’’;
Xj, (pO2) j n Cj — pacueTHbIe 3HaUCHHsI MPOLIEHTHOTO cojiepxkanus (00. %), mapruaIbHOTO
naBieHus (MM. pT. cT. Wi KI1a) 1 KOHIIEHTpaIK PaCTBOPEHHOTO KUCIOpoaa (MKI/J, MT/1);
J — 1,2 - o603HaueHnEe BO3/IyXa M pacTBOpa CyJb(puTa HaTPUS;
pH0 = (1,014*%10°*exp(-5233/(t+273))-0,2401)*(B/760,0) naBieHHe HACHILEHHBIX
BOJSIHBIX I1aPOB IIPU TEMIIEPATYPE U3MEPEHUS;
(CO2)masn - TAOIMUHOE 3HAYCHHWE KOHIEHTPAIIMH PACTBOPEHHOTO B BOJAE KHUCIOPOAA, TPU
TeMmmepaTrype u3mMmepeHus ('t ).
t — TreMneparypa usmepenus, °C
o Boruncnstor 3HaueHUs MpeAesioB H0MyckaeMol abCOMIOTHON MOTPEIIHOCTH U3MepeHuit (4)

o opmynam

Aij(00. %) = | Alj — Xj | (13)
Aj(p0O2) = Aij - (p02)j | (14)
AG(COx) =/ Al - (f | (15)

rne: Aij — nokasaHus aHaJIM3aTopa B BHIOPAHHOM ONEpaTopoM €IUHMIIE U3MEPEHUs s i-Io
U3MEpEHMUS;

Jnst Bo3ayxa W “HONB  pacTBOpa”  BBIYHCIAIOT 3HAYEHHUS TMPEICIIOB JIOMyCKaeMoun

aOCOJIIOTHOM TOTPEUTHOCTH HM3MEpeHun ( A J ) kak cpemHee apudMeTHIECKOE aOCOTIOTHBIX

MIOTPELIHOCTEN 110 COBOKYITHOCTH U3MEPEHUN

Z] (06. %) =ZAIJ(06%)/” (16)

Kj ) =Z Aij(pO,)/n (17)
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AN (coy =ZAU(002)/” (18)

r7ie: B — KOJIMYECTBO U3MEpEeHuid, n = 3 + 5;

Pe3ynpTaTel MOBEpKM  aHAIM3aTOpa CUMUTAIOT YJOBJIETBOPUTEIBHBIMU, €CIU MPEIEIIbI
JIOTTyCKaeMoil a0COJIFOTHOM MOTPELIHOCTH M3MEPEHUI MPOIEHTHOIO COJEp)KaHUs, MaplLHUaIbHOTO
JIaBJICHUSI U KOHIICHTPAIlM pAaCTBOPEHHOTO KUCIOPOAa AJIsl BO3AYXa M “HOJIb pacTBOpa’” HAXOAATCA
B COOTBETCTBUM C TEXHUYECKUMHU XapaKTEpPUCTUKaMHU Ha TMOBepsieMblid aHamuzartop (m. 2.
HACTOSIIIETO NacrnopTa)

4.3.5. OnpeneneHue BpEMEHU yCTAaHOBJICHUSI TIOKa3aHUM.

[IpoBepky BpeMeHU yCTaHOBJIECHUS MMOKa3aHUN PEKOMEHYETCs COBMEUIATh C MCTIBITAHUSIMU
M0 OIpEAETCHUIO MPENeoB J0MycKaeMol a0COMIOTHON MOTPEIIHOCTH U3MEPEHUN KOHIIEHTPALUU
KHCIIOpOJa.

4.3.5.1. Ilpu npoBeaeHuH HcHbITAaHUM 1O Mertoauke 1. 4.3.4.1 mnpoBepKy BpeMeHH
YCTaHOBJICHUS MIOKAa3aHUM MPOBOAT CIEAYIOIIUM 00Pa3oM.

e Brxonnyrwo tpyoky MK orcoemunstor ot 6amionoB ¢ I1I'C u npomysaror MK armocdepHbIM
BO3JIyXOM C TTOMOIIBIO TOOYAUTENS pacxo/a (TpyIia uiu MUKPOKOMITPECCOP» ).

e (C moMomipl0 peayKToOpa Ha OJHOM W3 OammoHOB ycranaBiuBatoT pacxon [II'C pasnsiii 5 -10
my3bIpbKOB B MUHYTY. [locie crabunm3anuu nokazaanii ACpO2 B BO31yXe, BEIXOAHYIO TPYOKY
UK noncoemuusitor k 6amiony ¢ [II'C u ¢ukcupyrot Bpems noctikenus 10% mnokasaHuil oT
pacueTHOM KOHIEHTpanuu Xj, BBIMUCICHHOM 1o hopmyne (1).

PesynpraTel moOBepkH aHaJIM3aTopa CYMTAIOT YyJOBJIETBOPUTEIBHBIMHM, €CJIH BpEMS
YCTAHOBJICHHUSI TOKa3aHUW COOTBETCTBYET TEXHUYECKUM XapaKTEpUCTUKAM Ha TOBEPSEMBIii
aHanu3atop (CM. 1. 2).

4.3.5.2. Ilpu mpoBeneHuu wucnblTaHu 10 Meroauke 1. 4.3.4.2 TpoBEpKYy BpeMEHU
YCTaHOBJICHUS MOKAa3aHUM MPOBOJAT CAEAYIOIUM 00pa3oM.

e VcranamBatoT ACpO:2 B “rpaayupoBOodHy0” CKISHKY. JloKuaaroTcsi yCTaHOBIEHHS
CTaOUJIbHBIX MOKAa3aHUI U MIPOU3BOJIAT UX OTCYET.

e [Ilepenocar ACpO: B "Homb-pacTBOp", W (UKCUPYIOT BpeMs, MpOLIEANIee OO0 TOCTHKEHUS
nokaszanuit yposHs 0,85 mr/mm>.

e [JloBepky aHaiM3aTOpa CUMTAIOT MOJIOKUTEIbHOM, €CIM BpEMs YCTAHOBJIEHHS IOKa3aHUU
COOTBETCTBYET TEXHUYECKUM XapaKTEpPUCTUKAM Ha MOBEpAEMbIil aHamu3aTop (cM. 1. 2).

4.3.6. OmpeneneHue MpeAeNoB IOMyCKaeMOH aOCONIOTHOM MOTPEIIHOCTH W3MEpPEHHM
Temmneparypbl Ha oTMmetkax 0, 25, 50 °C mikansl mpoBepsieMoro mpudopa MmyTeM CpaBHEHHS €ro
MOKa3aHWW ¢ MoKa3aHwsiMH dTanoHHOTO Tepmomerpa (TJI-4 wmm Tepmomerp 0Oojee BBICOKOTO

KJ1acca TOYHOCTH).
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4.3.6.1. B cooTBeTcTBUU €O CXEMOW NOKa3aHHOW Ha puc. 4.2., COOMPAIOT YCTAHOBKY M

IIPOBOJAT CIACAYIOIIUE ONEPALAN:

e qorpyxaroT uyBcTBUTENbHYIO 4YacTh ACpO:2 u Tepmomerp Ha raybmny 20-30 MM B
TEPMOCTATUPYEMBI CTaKaH C WHTEHCHBHO II€PEMEIIMBAEMON BOJOH, HMEIOLIECH
TEMIIEPATYPy MOBEPSAEMOU OTMETKH IIKAJIBI;

® [I0CJIE€ BBIIEP)KKU B BOJIE B TEUEHHE HE MEHEE 5 MUHYT CHUMAIOT MOKa3aHUs TEMIIEpaTyphbl

TEPMOMETpPA aHAIIN3aTOPA U ATAJOHHOTO TEPMOMETPA.

IIpumeuyanne. KonmmyecTBO OTMETOK IIKAJIBI MOXET OBITh YBEIHMYCHO WM YMEHBIICHO
UCXOMAS W3 PEaJbHOr0 JHama3oHa HW3MEPEeHWI TemIeparypbl TOBepseMoro mpubopa, HO C
00s13aTeNbHBIM BKJIIOYCHUEM HAYAJIIbHOTO M KOHEYHOrO 3HAYCHUH JHMana3oHa H3MEpeHH
MOBEPSIEMOT0 TIPUOOPA.

Puc. 4.2. Cxema ycTaHOBKHM UCHIBITAaHUH aHanu3aropa kuciaopona AKIIM-1-12.
1 — TepmocTar )XKMIKOCTHOW; 2 — 3TaJOHHBIM TEPMOMETp; 3 — MarHUTHasl Melanka; 4 — amnepo-
METPUYECKUNA CEHCOP; 5 — BoJa; 6 — TEPMOCTATUPYEMBIN CTaKaH; 7 — U3MEPUTEIBHOE YCTPOHCTBO

AKIIM-1-12.

4.3.6.2. Tlpenen A JIONyCKaeMOi aOCOJIFOTHON MOTPEIIHOCTH HM3MEPEHUs] TeMIIepaTyphbl

IpUOOPOM PaCCUUTHIBAIOT O hopMyIie

Ap =T -1 )
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1
rae: 7° —3HaueHHUe TeMIepaTypbl Cpejibl, U3BMEPEHHOE IPUOOPOM;

0
T'" 3navenune TeMepaTypsl CpEIbl, M3AMEPEHHOE ITATIOHHBIM TEPMOMETPOM.

4.3.6.3. Ecnu 3HaueHue A ., PACCUMTaHHOE JUI Ka)KJ0TO BBIOPAHHOTO 3HAYEHHUS OTMETKU

IIKQJIBI TEMIIepaTyp, HE MPEBBIIACT 3HAYCHHS, YKA3aHHOTO B M. 2, pe3yJbTaThl HCIBITAaHHNA

CUHTAIOTCSI YIOBJICTBOPUTEIHLHBIMU, & IPUOOP MPHU3HAIOT

MPUTOIHBIM K JIaJbHEHIIIeMy MPOBEACHUIO UCTIBITAHUN. B IpOTUBHOM ciyuae mpuOop OpakyroT.
4.3.7. Tlo pe3ynpTaTaM TIOBEPKH BBIJAETCA CBHUACTEIBCTBO O TEPBUYHOM WU

MEPUOINYECKON TTOBEPKE.

HPUMEYAHUE. IloBepky aHaiM3aTOpOB B COOTBETCTBUM C JaHHOM METOJUKOHM MOTYT
ocymectBiate [T BHUMDTPU (TOCCTALAPT P®) u pernonansusie [{CM. IIpennpusitue-
uzroroButesib OO0 «HII® «Ansha BACCEHC» ocymiecTBisieT AambHEHIIYIO MOAIEPKKY CBOUX
[Toxynareneii, mpeuiarasi yciayru Mo CEpBUCHOMY OOCITYKHBAHUIO aHAJIM3aTOPOB, UX MOATOTOBKE K
IIPOBEJCHUIO NIEPUOANYECKON MOBEPKU M IPEICTaBICHUIO aHAJIM3aTOPOB B Oprasbl I'occrangapra
JUISl IPOBEJICHUSI IEPUOANYECKOM OBEPKHU.
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5. TIPABUJIA XPAHEHUA

5.1. AHanuzaTtop B YNaKOBKE NPEANPUATHUS-U3TOTOBUTENSI JODKEH XPAaHUTBCA B 3aKPHITOM
noMelneHuu npu temmeparype ot 5 1o 50 °C u oTHOocuTenbHOU BiaxkHOCcTH He Oonee 80 % mpu
temmneparype 25 °C (ycaoBus xpanenus 1 no 'OCT 15150).

5.2. Ilpu AU TEeNbHOM XpaHEHUH aMIIEPOMETPUUYECKUX CEHCOPOB y oTpeduress (6ojee 6 MecsLeB)

HEO0XOAUMO CIIUTh PACTBOP JIEKTPOIIUTA.

6. TAPAHTHUU U3TI'OTOBUTEJISA (ITOCTABIIIUKA)
6.1. 'apaHTUIHBIA CPOK DKCIUTyaTalldMu aHajIu3aTropa mpu coOmoaeHuu [loTpedurenem ycioBHid
9KCIUTyaTalliy, YCTAHOBIEHHBIX HACTOSIIIMM MAacOPTOM, COCTaBIseT 24 Mecsiia co THS MPOJakKU.
6.2. I'apaHTUiiHBII CPOK XpaHEHUs Oe3 MepPEeKOHCEPBALlUH MPH COOIIONEHUH MPABUI XpaHEHHS - 3
roja.
6.3. B TedyeHuwe rapaHTUIHOTO CpOKa TPH COOJIONEHWU TMOTPEOUTENIeM TMPaBWII SKCIUTyaTaluH
MPEANpUSITHE - M3TOTOBHUTENh OE3BO3ME3THO PEMOHTHPYET WM 3aMEHsIeT aHaIM3aTop WU €ro

YacTH 10 MPEABSABICHUIO TrapanTuitHoro Tanona ([Ipunoxenue 1).

7. CBEAEHUSA O PEKVIAMALIUAX
B ciywae oTkaza aHanmm3aTopa MM OOHAPYKEHHS HEUCIIPABHOCTH B €r0 pabdoTe B TEPHO.T
JICHCTBUSL 0053aTEIILCTB, & TAKXKE OOHAPYKCHUS HEKOMILICKTHOCTH IPH €ro NMEPBUYHON MPUEMKE,
BIajener npudopa JOJDKEH COCTaBUTh aKT O HEOOXOIMMOCTH OTIIPABKU MPUOOpa MPEINPHSITHIO-
W3TOTOBUTENIO, WM TIOCTaBIIUKY, WIA TPEANPUATHIO, OCYIISCTBISIIONIEMY TapaHTUHHOE

o0cy)KHBaHUE.

8. CBUAETEJIBCTBO O IPUEMKE

AHam3aTop KHUCI0poaa MPOMBIIUIEHHBIH MHOTOQYHKIMOHATBHBIN AKIIM-1-12 ,

3aBOJICKOM HOMCD 2 9 60 1 () COOTBCTCTBYCT TCXHUYCCKUM YCIIOBUAM

TV 4215-001-66109885-10 1 npu3HaH TOAHBIM AJIS HKCILUTYaTaL[|H.

JlaTa BbImycKa 20 T.

M.IL

HOI[HI/ICI/I WIN OTTUCKH JIMYHBIX KJ'ICI\/JIM, OTBCTCTBCHHBIX 3a IPHUCMKY.
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IHpuiaoxenue 1.

000 “HIID "Anbdpa BACCEHC"

[Ipennpusitue U3roTOBUTEID

TAPAHTUUMUHBIN TAJOH Nel

Ha PEMOHT (3aMEHYy) B TEUEHHE rapaHTUIHOrO CPOKa aHaJIU3aTopa KUCIOpoia
AKIIM-1-12 TV 4215-001-66109885-10

Howmep n nara Bemmycka 296010

(38.HOJ'IH$[€TC${ 3aBOJ I/I3FOTOBI/ITCJ'ICM)

[Tpuobperen

(mara, MOAMKMCH M IITaMIT TOPTYIOMICH OpraHu3aIim)
BBeneH B skcIuryaTanuto

(nmaTa, moaAMMUCH)

IPUHAT Ha FrapaHTUITHOE 00CITyKUBaHUE PEMOHTHBIM ITPEANPUATHEM

M.1I. PykoBogutens npeanpusaTus

000 “HII® "Anbpa BACCEHC"

[TpenmpusiTiie U3rOTOBUTEND

TAPAHTUUMHBIN TAJOH N2

Ha PEMOHT (3aM€HY) B TEUEHHUE TAPAHTUITHOTO CPOKA aHajlM3aTopa KUCIOpoaa
AKIIM-1-12 TV 4215-001-66109885-10

Howmep u nara Bemmycka 296010

(3aIONHAETCS 3aBOJ| U3TOTOBUTETIEM )

[Ipuobperen

(mara, mOANMCH U IITaMI TOPTYIOIIEH OpraHU3aIim)
BBenen B akcrutyaranuio

(mara, moAMMCH)

IMIPUHAT Ha FapaHTHﬁHOG 06CJIy}KI/IBaHI/I€ PEMOHTHBIM MPECAIIPUATUCM

ML.II. PykoBoauTesnp npeanpusiTus
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Ipuioxkenue 2.

MeToauka u3MepeHusi 1 BHECEHUSI KOPPEeKIMHU
CHCTEMATHYECKOH OIIMOKH «JKUIKOCTL-ra3»

[Tepen HavamoM W3MEpPECHHsI CUCTEMATHUECKON ommOku <«OKHIKOCTh-ra3» HEOOXOJUMO B
okHe (puc. 8.4-3) BBecTH HyJIeBoe 3HaUeHHE Kod(duimenta «KuaKocTb-rasm.

1. B coorBerctBuu ¢ PO mpoBeaute aBrorpaxyupoBky (cM. 1. 9.1).

2. BeiGepure equnmIy u3Mepenus — Hac. %.

3. IlpuroroBsre 0,5 1 AUMCTHIUIMPOBAHHOW BOJBI, HACBHIIMIEHHON KHUCIOpOIOM Bo3ayxa. s
storo Haneire 0,5 J1 TUCTHIUTMPOBAHHOW BOJABI B KOJIOY €MKOCThIO 1 JI W B30OanThIBaiTe
BOJly B T€4eHHUE 15 MUHYT. 3aTeM uepe3 S MUHYT MEpesieiTe BOy B CTakaH eMKOCThio 0,6 —
l 5, omycTuTe B HEro akTUBATOp M IOCTAaBbTE HAa MArHUTHYIO MelIaiKy. Bkirounte
MarHUTHYI0 MEIIAJIKy W OMYCTUTE UYBCTBUTEJIBHYIO YacTh CEHCOpPA B MEPEMEIIMBAEMYIO
Boy. [Tocne noctrkeHus: yCTOMYMBBIX MTOKA3aHUN MPOU3BEIUTE UX OTCUET.

4. Beruucnute 3HaueHue kodpdummenta « Kuakocts — ra3y mo popmyiie

K = (Ar — Ax)/Ar*100,

rae: AT u Ax - TIOKa3aHUS aHAJIU3aTOpa IPU U3MEPEHUSIX B ra30Boi (as3e U B KHUIKOCTH (BOJE),

HaXOJIAIIEHCS ¢ HEW B COCTOSTHUU paBHOBECHs B Hac. %.

5. JIng Toro 4dToOBI aHaIM3aTOP BHOCWJI KOPPEKUHUI0O Ha OIIMOKY <CKUIKOCTb-ra3y,
cBOiicTBeHHYI0 Bamiemy ceHcopy, HeoOxoaumo B okHe (puc. 8.4-3) BBECTH pacdyeTHOE

3HayeHue ko3pduumenra «Kuakoctp-razy.
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Ipuioxkenne 3.

Ilopsinok BBOa KOHCTAHT TEPMOMETPA
[Ipu 3ameHe naTyMka TeMIlepaTypbl B MaMATh aHAJIM3aTOpa HEOOXOAMMO BBECTH HOBBIC
KOHCTaHTBI, 3HAYEHUS KOTOPHIX MOKHO HalTH B MACTIOPTE JaTUHKA.
st 3TOro HEoOXOIUMO TEpelTH B CIyKeOHOE MEHIO TPAAyHPOBOK, OKHO KOTOPOTO
otkpoercs, eciu B MeHio “TPAJITYVPOBKA” (puc. 8.2-4.), ynepxxuBasi KHONIKY « BHU3», HA)XaTh Ha

KHOTIKY «BBom». B oTKpbIBIIEMCS CiTy)KeOHOM MeHIO TpaxyupoBok (puc. I13-1.) HeoOxomumo

CIIV¥EEHOE MEHHK BBIOpaTh ommuio «Temmeparypsr», MOCIE Yero
PPA.I[?HPDEDE: OTKPOCTCs CJ'IY)KCGHOC MCHIO TI'PAAYUPOBKH II0
.‘HE.?JIEE:I:I]E"I TOT BT Temmneparype (puc. [13-2.).
TeMIoepaTypu
ANMeRTPOHMEM
BEoNMETHETHa SRRV .

Puc. [13-1. Oxno «Ciyxe0HO€ MEHIO I'paJyupOBOK»

Puc. I13-2. Okno «I'pagynpoBkay ciay>ke0HOro **TP4 H?HP OBEL**

MCHIO.

HiyHe ToY KM
BepxHeM TOoY KM
CpenHer TOY KM
B manmnoM okne BwIOepuTe omiuio «BBon BECI I ROHCTaHT

KOHCTaHT» H HepefmnTe B OKHO, IIOKa3aHHOC Ha

puc. I13-3.

*EOHCT. TEMIIEPATYPE ™ Puc. I13-3. Oxuo «<KOHCTAHTBHI

Nl= 1734.E& TEMITEPATYPbl»
Ne= 125 .44
NzZ= 3S587c

[Toouepenno BeOMpas kypcopom N1, N2, N3, ycTaHOBUTHh C TOMOIIBIO KHOIOK

MepeMeleHus Kypcopa NaclopTHbIE KOHCTAHTBI, MTOCIIe Ka)XXA0H YCTaHOBKU Haxkumasi « BBom»
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Hpuio:xenne 4.

OmnpenesieHne «<4MCTOTHD> BOJAOPOAA KOCBEHHBIM METOAOM 10 H3MEPEHUIO 0CTATOYHOI 0
KHCJI0PO/ia ¢ MOMOIIbI0 aHanau3aTopa kuciaopoaa AKIIM-1-12TI".

Beenenue

Jlns obecnieyenus 6e3onacHbIX yciaoBuid padotsl TOL B TypOorenepaTopax ¢ BOJOPOJHBIM
OXJIX/IEHUEM, HEo0XOIMMO TMOJACPKUBATh B3PBHIBOOE30MACHOE COOTHOIICHHE KOHIEHTpAIUi
BOZOpPOJAa M KHUCIOpOJa. OTO COOTHOLIEHWE JOCTUraeTCs, KOrJa KOHIEHTpauus BOJIOpPOAA
npesbimaer 95 00. %, a KOHIGHTpamwsi KHcioponaa He jgocturaeT 1 o0 %. AHaauTHYECKHN
KOHTPOJIb 3TOT0 COOTHOILIEHHS MO>XHO NMPOBOAMUTH MO MU3MEPEHUAM KOHIEHTPALUU BOJOPOJA WIH
[0 U3MEPEHUSIM KOHIEHTpAlUK KUCIopoia. B nmepBoM citydae u3mepeHust JOIKHBI IPOBOIUTHCS C
abCoNIOTHOW TOTpenHoCcThio, He mpeBbimaromei 0.5 06 % H2. T'azoananusaropsl Bomopoaa,
INPUHLMI JIEHCTBUS KOTOPHIX OCHOBAaH Ha TEPMOKOHIYKTOMETPHUUECKOM METO/E€ H3MEPEHUM, He
00/1aJat0T KeIaeMOW TOYHOCTBIO M JIOCTOBEPHOCTBIO M3MEPEHHUIl B CHUIYy €ro HECEJIEKTHUBHOCTH.
[TpruMeHeHHEe ra30aHAIM3aTOPOB BOJOPOJA, HA OCHOBE 3JIEKTPOXMMHYECKHX METOIOB M3MEPEHHUS
(mampumep ABII-12I') Ttakxke He oOecneynBarOT TpeOyeMOH TOYHOCTH U3MEPEHUH u3-3a
HecTabupHOU paboTel ACpH2 B 00mactu Beicokux KoHmeHTpanuii H2. Bonee agdextuBHO 3amaua
OIPENIENIEHUS] KYUCTOTHI BOJOPOIa» MOXKET OBITh PEILIEHA 110 U3MEPEHHUSIM OCTaTOYHOIO0 KUCIOpOJa
¢ momouipo razoa”anusaropa kuciopoaa AKIIM-1-12I". YuutsiBas, 4TO B CTALIMOHAPHOM PEXKHUME
paboTbl TypOoreHeparopa B €ro CTaTop H3-3a HETEPMETHMYHOCTH MOJIIMITHUKOB TPOHUKACT
aTMOc(epHBIH  BO31yX, a TaKXe MPUCYTCTBYET KHUCJIOPOJ, BBI3BAHHBIA 3JIEKTPOJIU30M,
KOHIIEHTPALMI0 BOJOPOJAa MOXHO BBIUMCIUTh IO pe3yjibTaTaM H3MEPEHHH KOHLEHTpalHuu

KUCIIOPO/IA, UCIIOIb3ys (OpMyITy
Xi.=100— Xo.— Xn.— Xm0 (T14.1)

Trac: &2 — PpacCdYC€THOC 3HAUYCHHUC IPOLHCHTHOI'O COACPKAaHUA BOJAOpOAa B CTATOPC

re’eparopa, 00. %;

X0 - U3MEPEHHOE 3HAYCHHE MPOLEHTHOTO COAEp’KaHMS KHCIOpoJa B CTaTope
reseparopa, 06. %;

Xn.= Xamwm 79907 — pacueTHOE 3HAYEHHUE MPOIEHTHOTO COJEPKAHMS a30Ta B
2 — *« -

20993 CTaTope reHeparopa, MPOHUKIIEro 13 aTMocdepsl, 00. %;

pacuCTHOC 3HA4YCHUC MMPOLCHTHOT'O
pH20(T) Xamm

XH.0= v COJIEpKaHus MapoB BOJBI B CTaTOPE reHEpaTopa

100 B 20,93

MPOHUKIIUX U3 aTMOC(eEpHI, 00. %;
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Xamm=Xo.— Xo0: - pacueTHOE 3HAYEHHUE MPOLEHTHOIO COACPKAHUSA KHUCIOPO/a,

MIPOHMKILIETO U3 aTMOCc(hephl.

X302 — MHU3MCPCHHOC 3HAYCHUC TMPOLCHTHOI'O0 COJACpPKAHUA KHUCIOpOda B CMCECHU

MPUXOIAIIEH B TEHEPATOP MOCIIE AIEKTPOJIH3a,

W - OTHOCHUTCJIbHAsA BJIa)KHOCTb aTMOC(i)epHOFO BO3yXxa, %;

B- O6apoMeTpuiecKoe aBICHUE, MM.PT.CT.;
pH 2O(T ) — TemIepaTrypHas 3aBHUCUMOCTh MapLUAJIBHOTO JABJIECHUS HACBIIIEHHBIX

BOJISIHBIX MapPOB TIPU TEMIIEPATYPE U3MEPEHHS, MM.PT.CT.

[TpocToif pacdeT MOKa3bIBAET, YTO OMpEeNIeHHE KOHIICHTpAIMH BOJOpona 1o (opmyie
(IT4.1) mpoBOIUTCS C MOTPEMIHOCTHIO HE mpeBbimatomei 0.2 00 %, T.K. TOTPEITHOCTh U3MEPEHUS
KHCJIOpoJia B auana3zoHe KoHreHTpanuii ot 0 g0 1 06. % ne mpessimaer 0.04 06.% (cm. m. 2

HXIOK 4215-001.2-66109885-10 IIC).

Metoauka onpeneeHus «4MCTOTHI BOAOPOAa» KOCBEHHBIM METOI0M 110 H3MEPEeHUI0
0CTAaTOYHOI'0 KMCJI0PO/JA ¢ MOMOIIBIO aHAIu3aTopa kucjaopoga AKIIM-1-12T.

1. B okHe «YcTaHOBKM» BBIOEpPUTE B Kau€CTBE €AMHULIBI U3MEPEHUS OObEMHBIE MPOLIEHTHI
(06. %) (cm. puc. 8.4-8, puc. 8.4-10 PD).

2. B cootBercTBUU ¢ PD mpoBeaute rpaayrpoBKy aHAIM3aTOpa MO aTMOC(HEPHOMY BO3IAYXY
(cMm. . 9 PD).

3. IlpousBenure uU3MEpEeHHE KOHILEHTpAIMM KUCIOpPOJa B Ta30BOM CMeCH IOCIe
ANEKTPOJIN3A.

4. TlpousBeaute Wu3MEpEeHHWE KOHIEHTpPAIMU KUCIOpPOJa B CTaTOpe TeHepaTopa H
BBIYMCIIEHUE KOHILIEHTPALMK BOAOPOA.

JIJist 3TOTO TIOJICOSAMHUTECH K TPOOOOTOOPHON TOYKE W MPU OTOOPAKCHUHM Ha JHCILICE
okHa m3MmepeHuit (puc. 8.1. PD) HaxkmuTe 0MHOBpEeMEHHO JBe KHOMKHU: «BrmeBo» u «BmpaBo». Ha

AUCINICC aHaJIn3aTopa OTKPOCTCA OKHO, IIOKA3aHHOC Ha pHC. H4—1, Irac HCO6XO)II/IMO BBCCTHU PaHEC

E EenITe HIMCIIO 1-:| oI H3MCPCHHOC 3HA4YCHUE KOHILIEHTpaLHUH1
E DA=SOEQI CHMeCH KMCJIOpOZa B  Tra3oBoil  cMmecu  mocle
IIOCTII= SHEETPDHHEE AIEKTPOJIN3A.

ﬂ jﬂ l]ﬁg Puc. 11.4-1. BBog u3MepeHHON KOHIIEHTpALUU

KHCJIOpOJa IMOCJIC 3JICKTPOJIN3a.
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Ecnu xoH1IEHTpanus KUCIopoaa B Ta30BOM CMECH B CTaTOpe TeHepaTropa He npesbimaeT 10

00. %, aHamm3arop BHIMONHSIET pacuyeTsl mo (opmyne I1 4.1. m Ha agucrulee aHamu3aTopa

0TOOpazsITCs pe3ybTaThl MU3MEPEHUI KOHIEHTPALMU KHUCIOpOJa U Pe3yibTaThl BBHIYUCICHHUM MO

dopmyne I1.4.1. (cm. puc. [1.4-2). Ecnu npubop obGopynoBan mukpokomipeccopoM (AKIIM-1-

12I'M), To B 3TOM OKHe nipu Haxatuu KHONkH “BIIPABO” Oynetr mpou3BOAUTHCS €r0 BKIIOUEHHE,

KOTOpoe OyZeT CONpOBOXKAATHCS IOSBICHUEM

3HaYKa B IPAaBOM BEPXHEM YTIIy SKpaHa.

Puc. I1.4-2. OkHO pe3yibTaToB W3MEPEHUH W

BBLIYUCJIEHUI.

ﬂ_g-.' 1.17 06%

H.: 98 .11 6%
NE--' 0.67 06%

B

Ecan xoHmeHTpanms KHCIOpOoJa B CTaToOpe I'eHepaTopa IIPEBLIIIACT 10 06. % acycT
>

KOHIOCHTpAUK BOAOPOAA HC BBIIMOJIHACTCA, U HaA

a s
D;’ = 1 3 n Q S ﬂ 5 "‘:.:: JUCIIIICC 0T06pa>I<aIOTC$I TOJIBKO  PE3YJIbTAThI

2 I
B i
B i
4
88
g
o 1 S o
gy

M3MEPEHUI KOHLIEHTPALUU KUCIOpO/ia.

Puc. I1.4-3. OkHO pe3ynbTraTra u3MepeHHi

KHCJIOPO/Ia.
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Ipuio:xkenue 5.

Pa6ora ¢ ananuzaropom AKIIM-1-12I'M co BCTPOEHHBIM MHKPOKOMIIPECCOPOM.

Anammzatop AKIIM-1-12I'M mnoctaBisieTcss cO BCTPOEGHHBIM MHKpPOKOMpPEccopoMm (B

JaTbHEUIIIEM - TTOMIIa).

I[J'I?I BKIIFOUCHHUA IIOMIIbBI HaXXMHUTC

p— I"ili_"ﬂ A e &
Lo (e
- !.'-il k.ﬁ‘ !'_.I- L,. kHOTIKY “BmpaBo”. B 1eBoM BepxHeM yriy
g B JKpaHa 3aropurcs HMKOHKa 00O03HayYaromas
Fm o ne = - "
E THmartt E EE B pabotry mommnbel (cm. puc. [I5-1). Tlo
Ly LR
et T : P L EE T HCTECYEHUHU BPEMEHHU aBHOI'O HHTEPBAI
B gl g Wi WM QRRRs P p pBaiy
D paboThl, TUOO IOCIIe MOBTOPHOTO HAXKATHS
Tore "em? m Fen? "ena? e Bpnd Tpuad n B OHE
KHOTIKM paboTa TIOMIBI TPEKpaTUTCS, U
Puc. TT5-1. OxHO uimenenu HUKOHKA TIOTaCHET

JI1s 3a1aHUs MHTEpBAIa PaGOTHI TIOMIIBI FEVTAHOEEH® *
BoumuTe B MeHIO «lJaBHOe MeEHIO» = .- 'Ef CIIOEI ]:':I H=2H—H HII"I
«YcTaHOBKa» M BeIGepuTe ommio «IToMIBD E IOTFHHIIT E‘i SMepeHMA
HurepdeooE

HacoEe
«BBO aHanNM3aTOp MPEIJIOKUT BBECTU BPEMs [TomITED

(cm. puc. I15-2). Ilocme HaxaTHsi KHOMKHU

paboTel mommnsl ( cM. puc. 117-3).

Puc. I15-2 OxHO «YCTaHOBKAY.

EEE .I[I'IT E EPEMH IIpy mnoMomM KHOIOK IIEPEMEILECHUS
PAED T Rl ITOHITH Kypcopa BBeOUTE BpeMsi pabOThl MOMIIBI U

Haxmute “BBox”. [lns BO3BpamieHHss B OKHO

G& st E T U3MEpeHul HaxmuTe KHOmKy “OTmena” nBa

A -
_ pasa.

Puc. I15-3. OkHO ycTaHOBKH BpEMEHU
DPabOTHI TOMIIBI

Buumanue! Ecnn m3MepeHust KOHIEHTPALMH KHCIOPOa MPOBOAATCS B MAaruCTPasiX WU
€MKOCTSX Pa0OTaIOUIMX NPHU AABICHUSX HUKE aTMOCPEPHOTO, HEOOXOIUMO B KayecTBE BXOIHOU
TPpyOKH HCHOJIB30BATh BXOAHYIO TPYOKY MUKPOKOMIIPECCOopa.

Ecan HU3MCPCHHUA KOHICHTpAUWU KHCIOPOJa HNPOBOAATCA B MAruCTpalidX HIUM CMKOCTAX

paboTarommx MpH JaBICHUAX BHIIIE aTMOC(HEPHOT0, HEOOXOJMMO B KAa4eCTBE BXOIHON TPYOKH

HCIIOIh30BaTh BXOAHYIO TpyOKy MK.
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Ipuio:xenne 6.

I'panynpoBka HyJ/1€eBOil TOYKH AaHAJIN3ATOPA

B xauectBe crammapTHoro oOpas3lia ¢ HYJEBBIM COJIEpPKaHHEM KHUCIOPOAa MOKHO
UCI0Jb30BaTh «HoJIb-pacTBOP» WJIM MHEPTHBIN I'a3 BHICOKOW CTENEHHM YUCTOTHI (aproH, a3or). s
npurotoBieHus: «Homp pactBopa» 10 + 0.5 r cynsdpura Hatpusi (NaxSO3 T'OCT 195-77)
pactBopsitoT B 200 M1 BOJOTPOBOIHOM BOIBI U 100aBsitoT 20-50 Mr pacTBOpUMOM coiu koOanbTa
wim cepedpa (Hanpumep, kobanpTa xsopuctoro — CoCla*6H20, 'OCT 4525-77). lobaBka coseit
TSDKENIBIX METAJUIOB HCIONB3yeTCsl B KauecTBE KaTalu3aTopa peaklUHd OKHCIEHUS Cynb(ura
Hatpus. Yepes 10 wmuHyT «HOmbB-pacTBOp» MOXKET HCIONB30BaThbCA IS T'PATYHPOBKH.
I'panyupoBky cencopoB ACpO2-01 — ACpO:2-04 MOXHO TPOBOIUTH HE JOCTaBass UX U3
M3MEPUTEIbHOW KaMepbl WJIM MoMenas uX B CKISIHKY ¢ “Homnb pacTBopoM”. B kKadecTBe CKIISIHKH
yA00HO UCTIOIB30BaTh cTaHAapTHYIO CKISHKY BIIK mnu konby co numdom 14.

Ecnu rpamyupoBka OyIeT NpOBOAWUTHCS B HM3MEpPUTENbHOH Kamepe, Bam HeoOxomammo
3anonHuTh ee "Houmb - pactBopom". [liist aTOro mmpui eMKkocThio 20 M1 FepMETUYHO COEAUHUTE C
BBIXOJIHOM TpYOKOH KaMmephl, MpeABapUTEIbHO YCTAHOBHUB MOPIIEHb B YTOIJIEHHOE IMOJIOXEHHE.
Komnern BxoaHoii TpyOku omyctute B cocya ¢ «Honpb pacTBopom». BeITsATHBasi MOpIIEHb MITIPHIIA,
3aIroJIHUTE U3MepuTeNbHy0 Kamepy «Homib pactBopom». IToBTopuTe nannyto oneparuio 2-3 pasa,
NoKa Kamepa W o0e TpyOKM He 3amoyHATCS A0 KoHIa. biaromapst oOparHomy kimamany «Houb
pacTBop» He OyeT BBITEKATh M3 BXOIHON TPYOKH.

Ecnu rpanyupoBka O6ynet npoBoautbes B ckisHke BIIK, Bam HeoOxoanmo noctath ceHCop
U3 U3MEPUTENBHOU KaMepsl. [IIst 3TOro OTKpYyTUTE HAKUHYIO IaiiKy, OCTOPOXKHO JOCTaHbTE CEHCOP
(cm. puc. 3.2), a 3aTeM MOTPYy3UTE €r0 YYBCTBUTEIBHYIO YacTh B CKIISTHKY ¢ «Honb pacTBOpom».

I'panyuposky cencopoB ACpO2-05 u ACpO2-06 no «Honb pacTBopy» 0OBIYHO MPOBOJISAT B

HAIlOJIOBUHY 3aIllOJIHCHHOM CTAKaHC.

BHUMAHMUME ! VOemgurech B OTCYTCTBHM IIy3BIPHKOB BO3/yXa Ha YYBCTBUTEIBHOW 4YacTu

AMIICPOMETPUICCKOI'0 CEHCOPA.

Jlnst mpoBeieHusT TpaayMpOBKH aHAM3aTopa 1Mo HyJeBoW Touke Bam HeoOXxoamumo mepenTu
B CIIy)eOHOe MeHI0, mokazanHoe Ha puc. [13-1, [Ipunoxenus 3.

C nomompi0 KJIaBHII TEpeMellieHus Kypcopa BbliOepure omuuio «HyneBoit Touku» u
Haxmute kinaBumy «BBOJy». Ha mucnnee anammzatopa mosiButcs okHO «[PAIYHMPOBKA

HVYJIS», nokazannoe Ha puc. [16-1.
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Puc. I16-1. Oxno «I'PAJJYHMPOBKA PPA.H?HPDEKA HYIIT

HY I
E-FC'I'E.HCIEH'I'E CEHEDP E

E Cpely C HYJIISERM
comgepxaHMenr O
M HaxwuMTe EEO]

[Tocne ycranoBku AC B cpelly ¢ HyJE€BBIM COAEpKaHUEM Kucaopoaa Haxmute «BBoay». Ha
JUCIINIeE aHaNM3aTopa MOSBUTCS OKHO COOOIIEHUH, Moka3aHHoe Ha puc. [16-2. B HmxHel yacTtu
OKHa BBIBEJIETCS TEKYyIllee 3HAaUCHHUE M3MEPSeMOi BETMUMHBI B MPEIBAPUTEIBHO BhIOpaHHON Bamu

eaunuie uaMepenus. [locne crabunuzanuu nokazanuil HaxxmuTe kinasuiy «BBOy.

Puc. I16-2. OkHo cooO1ieHunit

'PANYHPOEEA H¥IIA

IIOCTI2 I:'I'E.EIHJ'IHSELIHH
IIOKa=ZaHHMHM HadXMHTe

'BEOT
0.055

JIisi TOYHOW TpagyMpOBKH HYJIEBOM TOYKH aMIIEPOMETPHUYECKUN CEHCOp MOJDKEH OBITh
MOAKJIIOUEH K aHaiu3aTopy He MeHee 12 yacoB. Ecim ammepomMeTpuuecKkuil ceHcop mnepen
MPOBEACHUEM T'PAyUPOBKHU HE OTKIIOYAJICS OT aHaIM3aTropa u Haxoawicsa B "Hounb - pacTtBope" nimn
B BOJIE C HU3KHUM COJIEpKaHMEM KHMCIIOpOJa, TO IPU BKIIIOUEHUHU aHAJIU3aTOpa MOKa3aHUS JIOJKHBI
CHU3UTHCS 10 3HaueHuidt 0 - 5 MKr/mM® Menee uem 3a 15 mun. Eciu mokazaHus aHaM3aTopa
MPEBBIIIAIOT 5 MKI/J, HeobxonuMo moaoxaaTh eme 20-30 MHH., a 3aTeM MOocie CTa0WIU3aIiH
MOKa3aHUi HaxkaTh kiaaBuury «BBO/».

Ha nucninee ananmzaropa Ha 3-5 cek. mosSBUTCS coolmienne «I paagynpoBKa HyJI€BOH TOUKH
YCHENIHO 3aBeplICHa», a 3aTEM aHajau3aTop NEpPEeNieT B pPEKUM HU3MEpPEHUH, W Ha JUCIUIee

0T0Opa3uTCs OKHO, MOKa3aHHOE Ha puc. 8.1.
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Hpuio:xkenne 7.

BoccranoBiieHHEe 3aBOACKHX YCTAHOBOK
K mnpoueaype BOCCTaHOBIIEHHsS 3aBOJCKHUX IapaMeTpoB ciexyeT NpuOeratb TOJIBKO B
KpalHUX ciy4asx. [Ipu 5TOM Hy’KHO 4ETKO BBIIIOJIHATh UHCTPYKLIMH, BHICBEUNBACMBIC HA JUCILIECE
aHaJIM3aTopa.

JlJ1s BOCCTAaHOBIJIEHHUSI 3aBOJICKMX IapaMeTpoB HY>KHO Boitu B okHO **YCTAHOBKI**

(cm. puc. 8.2-3), 3areM yaepkuBasi KHOIIKY

BoccTaHOEMTER
SAEOICKME VOTAHOERM Y
[Morpebyerca rpal-ra!

«BHM3», Haxarb Ha KHONKy «BBom». B
OTKPBIBIIIEMCSI  CITy’)KEOHOM MEHIO YCTaHOBOK
BbIOpaTh ONIUIO «3aBOJACKHE HAcCTpoukm». [lns
III;"'EI" BOCCTAaHOBJICHUS  3aBOJACKMX  YCTaHOBOK B

'HET MAJIOTOBOM OKHE BbIOepuTe omuuio «JA» u

Haxxmute «BBO/».
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