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Bui npuobpenu ananuzamop xucnopooa AKIIM-1-01 ’

Pa3padomanHslii u 6bINYU{EHH LI
000 «Dupma «Anvgpa BACCEHC).

Buumamenvno npouumaiime oannoe pyxosoocmeo.
Ono coodeporcum sarxcHy1o ungopmayuiro 06 ycmpoiicmee
ananu3zamopa, e20 0COOEHHOCMAX U MeMOOUKAaAxX nPo8edeHus
u3MepenHuil npu peuieHuUu KOHKPemHuvlx 3a0au
AHATUMUYECKO020 KOHMPOJIA KUCA0pOoOa.

[annoe pykosoocmeo nomoscem Bam npasunvno
YCMAaHO8UMb AHAIUZAMOD U OLICHIPO 88ECHIU €20 6
IKCRIIYyamayuro, cooa00aa npu IMom HeodxXooumole
mpetosanus e2o 6€30naAcH020 UCNOIb308AHUS.

Buumamenvnoe usyuenue uncmpyxyuu nozeonum Bam 6
NONIHOIL Mepe UCNOIb306aMb WUPOKUE 603MOHCHOCIU
ananuzamopa, odecneuus npu IMOM 6blCOKyI0
appexmusnocmo e2o npumenenus. Oo0vém ceedeHull u
UIIOCMPAayuil, NPUEEOEeHH LIl 8 OAHHOM PYK0OB0OOCHEe,
obecneuusaem npasunbHyI0 IKCHIAYAMAYUIO AHATTUZAMODPA U
6cex e2o y3/106.

! Coxpansaiime oannoe pyxosoocmeo ¢ kauecmee
CHPABOYHO20 Mamepuaia, maK KaK 6 Hem CO0epIHCcamcs
UHCIMPYKYUU, HE00X00uUMble 01 NPAGUILHOI IKCHIYAMayuu
AHAIU3aAmMopa, NPOBeOCHUA MeHCPe21AMEHMHO20
00caysHCcUBaAnUA U NEPUOOUYECKOIl NOGEPKU AHANU3AMOPA.

BHUMAHME! [Ipu noctaBke aHajau3aTopa B 3MMHEE BpeMsi roga
aMIIEpOMETPUYECKUI CEHCOP HE 3aIOJIHAETCS PACTBOPOM SJIEKTPOJIUTA.
Bam cencop npu otipaBke OBbLJT 3aIMI0JIHEH PACTBOPOM IJIEKTPOJIUTA.

BHUMAHME! Ilpenoxpanutenb YCTAHOBIEH B IOJIOKEHHUE, COOTBETCTBYIOIIEE
HanpspkeHnto cetd 220 B ¢ wacroron 50 I'n. Ilepen monkmtoueHneM aHanusarTopa K
CETH MEPEMEHHOIr0 TOKa ¢ HanpsbkeHueMm 36 B u vacroroit 50 I'u Bam HeoOxoammo
IIEPEYyCTAaHOBUTH MPEAOXPAHUTENb, B COOTBETCTBUM C MAapKHPOBKOW B HHKHEM
OTCeKe aHaynu3aropa (cm. puc. 7.4).

HayuHo-npousBoactBeHHasa ¢mpma «<BUOAHATIUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAJITU3ATOP KUCITOPOOA AKIMM-1-01



Omauuumenvnsvie ocooennocmu ananuzamopose AKIIM-1-01

1. Y nusepcanbHoCTb aHaJIU3aTOpPOB u UIUPOKUI ACCOPTUMEHT
amnepoMmeTrpudyeckux ceHcopoB (AC) mMO3BONAIOT pemiarh Jo0ble 3aaauu
AHAIMTUYECKOTO KOHTPOJISI KUCIOPO/1a B 000 OTpaciH.

2. AMnepOMeTqueCKHe CEHCOpBHI (AC) o0nagaroT  yJIydIICHHBIMU
METPOJIOTUYECKUMHU u AKCIUTyaTallMOHHBIMU XapaKTepUCTUKAMHU,
HEOTPAaHUYEHHBIM CPOKOM CITYy>KOBbI, BBICOKOM HaJEKHOCTHIO, MPOCTOTON B
oOcnyxxuBanuu u padore. Ilapamerpsl kaxknoro Bapuanta ucnoiHeHuss AC
ONTUMHU3UPOBAHBI Il PEUICHUS KOHKPETHBIX 3aJady aHAIUTHYECKOTO
KOHTPOJISI KHCIIOPOJIa, @ X KOHCTPYKIIMU pa3paboTaHbl C YYETOM CHeHUpUKH
MIPOBEICHUSI U3MEPEHUH B PA3IMYHBIX 00IACTSIX.

3. MHOFO(I)YHKLII/IOHaIIBHBIe BO3MOKHOCTH aHAJIM3aTOpa IMO3BOJISIIOT MPOBOJINUTH
U3MEPEHUE INapUUaJbHOIO [JABJIICHUS M KOHLEHTpPAallMM KHUCIOpOJa B
KHUJKOCTSAX U Tra3ax B JIto0OOI BHIOpAHHOM ONepaToOpoM €IMHHIIE U3MEpPEHUs, a
TAaK)K€ M3MEpPEHUE TEeMIEepaTypbl M  ONpeleleHue OMOXMMHYECKOIro
NOTPEOJIEHUS KUCIOPO/a 10 CTaHAAPTHON METOJIUKE.

4. Bnaroz[apﬁ opurnHasibHOcTH  AC  oOecrieunBaercs:  “Hepa3pylArOIIMiA
KOHTPOJIb aHaJM3UPYEeMO mpoObl, MIMPOKUN AHANa30H, BBICOKAs TOYHOCTH
JOCTOBEPHOCTh M JKCIIPECCHOCTb W3MEPEHUM, BBICOKAs CEJIIEKTUBHOCTh H
CTaOMJIBLHOCTh TOKa3aHWM, a TakkKe WX ciadasi 3aBUCUMOCTh OT CKOpPOCTHU
NOTOKA AaHAJIU3UPYEMOM IKUAKOCTM M HAJIM4YUM B HEH Melaronmx
KOMITOHEHTOB M B3BEILIEHHBIX YACTHII.

Ananuzamopul kuciaopooa AKIIM-1-01 oboecneuusarom:
o ABTorpazLprOBKy M0 KHUCJIOPOAY aTMOC(EepHOTO BO3AyXa. I pagyupoOBKY IO

INOBCPOYHBIM Ta30BbBIM  CMCCAM. MSMepeHI/IH B HCBOAHBLIX Cpcaax,
KYyJbTYPaJIbHBIX JKUAKOCTAX W COJICHBIX BOJAAX.

o BosmoxHOCTS BBIGOpPA Y10GHOI 715 OIIEpaTOpa eIMHHIIBL H3MEPEHUSL.
o Koppekuuro B 3aBHCHMOCTH OT GAPOMETPHYCCKOTO NABICHUS M COICHOCTH.

L4 CI/IFHaJ'H/ISaI_[I/IIO BbIXOJa MOKa3aHuu u3 3aJIaHHBIX IIPCACIOB U BO3MOKHOCTDH
pa6OTI>I B COCTaBC CUCTCMBI ABTOMATHYCCKOI'O YIIPABJICHHUA C IIOMOIIBIO
«CYXHUX KOHTAKTOB.

o I[I/ICTaHHI/IOHHyIO neperady WHPOPMAIMA C TOMOIIBI0 TOKOBOTO BBIXO/IA,
dpoBoro kanama RS-485(USB).

e Jamuch noxasaumii Bo BHYTPEHHIOIO SHEPrOHE3aBUCUMYIO IIaMSTh B PyYHOM
pexnme «bBIOKHOT» H B HEOPEPHIBHOM  MEPUOAUYECKOM  PEKHUME
«IIporokonupoBanue».

o Y 10Gusiit uHTepdeic. Iloxnceerxa rpauIecKoro AUCTLIES.

L4 FCpMeTI/I‘{HOCTB KopIryCa, CTCIICHD IIbIJICBJIArO3alIUThI IP-65.
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COIEP/KAHUE (PykoBoacTBO MO 3KCIIyaTAI[UM).

. PacniakoBka ananuzatopa

. O6nactu npumenenus ananuzaropoB AKIIM-1-01 u o6o3HaueHue
BapHAHTOB UX UCIOJIHEHUS

. IloaroroBka k pabore u mpoBepka padOTOCIIOCOOHOCTH aHAJIN3aTOpa

. YCTpPOUCTBO U NPUHIUII JEHCTBUS aHAIU3aTOpa

4.1. Onucanue CBOMCTB U KOHCTPYKLIMY aHAJIU3aTOpa

4.2. Onrcanue CBOWCTB M KOHCTPYKIIMH aMIIEPOMETPUIECKUX CEHCOPOB
4.3. Onucanure KOHCTPYKIIMU U3MEPUTEIBHBIX KaMep

4.4. Ilpuniun paboThl aHATH3aTOpA.

. Obume cBeneHus

5.1. O6mue cBeneHus: 00 U3MEPSIEMbIX BEIMUMHAX U €IUHUIAX U3MEPEHUS
5.2. O0mume cBeIeHHs O TPaIyHPOBKE aHATU3aTOPa

5.3. O0ume cBeieHNs O BBEJICHUN KOPPEKIMU PE3yIbTaTOB M3MEpPEHUil
. Yka3aHue Mep 0e30MacHOCTH U PEKOMEHJIAIMH 0 SKCIUTyaTallui aHaIn3aTopa
. IlonroroBka k padbote

7.1. O6mume TpeOoBaHUS K yCTAHOBKE aHAJTM3aTOPOB KHUCIOpOaa

7.2. YcraHOBKa M3MEPUTENBHOrO ycTpoiicTBa aHanu3aropa AKIIM-1-01
7.3. YcraHOBKa U3MEPUTEIBLHON KaMepbl

7.4. llopxmroyeHUe aHAIM3aTOPA.

7.5. BxiroueHue aHanuzartopa.

8. Hacrpoiika u ynpaBieHue pexxuMaMu pabOThI aHaIU3aTopa

8.1. BkimtoueHue aHanuszaropa 1 uHTepeic nporpaMmmsl

8.2. 'maBHOE MEHIO

8.3. Menro «JlparHoCTHKa»

8.4. MeHnto «Y CcTaHOBKU»

8.5. Mento «IIpoTtokom»

8.6 MeHro «bIIoOKHOTY.

9. I'panyupoBka aHanuzaropa

9.1. Ilpouenypa aBTOMaTHUECKOM rpalynpOBKH aHAIMU3aTOpa

9.2. Ilpouenypa rpaiyupoOBKU aHAIU3aTOPa MO MOBEPOUYHOM Ta30BOM cMeCH
9.3 Ilpouenypa rpaayupOBKU HYJIEBOM TOYKH aHATU3AaTOPa

10. ITopsimok paGoThI

10.1. Onpenenenue pO,, cO; B 1a60OPaTOPHBIX YCIOBUIX
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16
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24
25
25
26
27
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10.2. Onpenenenue BIIK crangapTHBIM METOAOM C pa30aBIeHUEM MPU MTOMOIIU
anasmzaropa AKIIM-1-01J1

10.3. OnpeneneHue Kucaopoaa B razax

10.4. AHaIUTHYECKUH KOHTPOIIb KOHLEHTPALUH KHCIOPOJA B OTOKE JKUIKOCTEH
10.5. AranuTn4eckuil KOHTPOJIb KUCIOPOAa B IPUPOJHBIX U CTOUYHBIX BOAAX

10.6. AHaTUTUYECKUN KOHTPOJIb KHCIOPOAa B OMOTEXHOJIOTHUECKUX TpoIIeccax

11. Texanueckoe 00CITyKUBaHUE aHATIN3AaTOPa

12. Bo3moxkHEBIE HCIIOJIaaKH U CII0COOBI UX YCTpaHCHHUA

8.

N kD

COLEPKAHUE (ITacnopr)
Ha3znauenue n o6acTh NpUMEHEHUS
TexHuueckue xapakTepUCTUKU
CocraB u3genus U KOMIUIEKT ITOCTaBKU
[ToBepka ananusaropa
[IpaBuna xpaneHust
I"apantun uzrorosurens (ITocrasmuka)
CBeneHus 0 pexiamManusx

CBUAETENBCTBO O IPUEMKE

[MPUJIOXXEHUE 1. I'apanTuiineiii TanoH (2 mrT.)

[TPUJIOXEHUE 2. MeTtonuka n3MepeHus U NpoLerypa BHECEHUS KOPPEKLIUU

CHCTEMATUYECKOM OIIMOKHU <<>KI/IIIKOCTB-F3.3»

[MPUJIOKEHHUE 3. [Topsimok BBOAA KOHCTAaHT TEPMOMETpaA

[TPUJIOXKEHUE 4. Meroauka rpalydpoBKM TOKOBOI'O BBIXOJIa

[MTPMJIOXXEHUE 5. BoccTaHoBneHME 3aBOJICKUX YCTaHOBOK

[NPMJIOXEHUE 6. Meronuka rpalyipoBKH HYJIEBOI TOUKHU aHAIU3aTOpa

[NPMJIOXEHMUE 7. Tlepenaua nansbix no cetu RS-485 B pexxume MogYnHEHHOTO

62
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66
66
74
74
74
74
75

77
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T AATIYBATOP ACTIOPOIA

Puc. 1. Buemnuit Bun ananuszaropa kucinopoga AKIIM-1-01
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1. PACITAKOBKA AHAJIM3ATOPA.

[Ipn nonyuyenun anamuzaropa yOeAMTeCh, YTO yNAKOBKA HE BCKpPbITA M HE MOBPEXJECHA.
Ecin BHEmHUI 0CMOTp YyNakOBKU MO3BOJISET MPEANOI0KUTh O €€ BO3MOYKHOM BCKPBITHH WIIN
MOBPEXJEHUM  aHajgu3aTopa MNpU  TPAHCIOPTUPOBKE,  HE3aMEMJIUTEIbHO  BBI3OBHUTE
MIpeACTaBUTENS TPAHCIIOPTHOW KOMIIAHUU U BCKPONTE YIIAKOBKY B €I'0 IIPUCYTCTBUU.

[TonoxuTte ynakoBKy ¢ aHaJIM3aTOPOM Ha pabouuii CTOJ U pacnakyure ee.

B xoMmiekT nocTaBku aHanIM3aTopa BXOIAT:
¥l H3meputenbHOE yCTPOKMCTBO aHAIM3aTOpa C CETEBBIM KadenemM
¥ AmnepomeTpudeckuii ceHcOp

¥ KommiekT 3amacHbIX 4YacTed W TNPUHAICKHOCTEH K aMIEepPOMETPHUYECKOMY CEHCOpY, B

KOTOpLIﬁ BXOOAT:

®d1aKkoH C TeJIEBBIM AJICKTPOIUTOM
MewmOpanHbIe KOJTIaYKH B coope(3 mIT.)

[Ipo6uuk ¢ cynbdurom Hatpus Na,SO;

YY Y Y

[Ipo6uuk ¢ xnopucteiM kob6aabTOM CoCly

Y

Konb110 pe3snHoBOE (Ha CTEKISTHHYIO THITB3Y CEHCOPA)
] UsmepurenbHas kamepa C OPHCOEAUHUTENBHBIMU TpyOKaMH (B  KOMILIEKTE C

anasmmzatopamu AKIIM-1-01T, AKIIM-1-01T)

[IepexonHuk
Hepxarenb kaMepbl

KoMmiaekT MOHTaXHBIX NeTETb

[\ SN NP N

PYKOBOI[CTBO I10 SKCILTyaTaluu, IacropT

JloToHNUTENBHO MOTYT OBITh 3aKa3aHbl CIEAYIOLIUE N3IEIHSL:

YcrpoiictBo nmoarotoBku razosoit npo6sl YIII'TI-01 (xk AKTIM-1-01T")
[ToOyautens pacxoaa Bozayxa (k AKIIM-1-01T)

Apmartypa st ycranoBku AC B aspotenku (k AKIIM-1-011T)

N3meputenbHas kamepa a1 mukpoananuza MKMA (k AKIIM-1-01J1)

®uabTp TOHKON 0unCTKH ra3oB U xuakocter (k AKIIM-1-01T, AKTIM-1-01T")
Cxnsaka BITK

I D

W3Bnekurte W3 KOHTEHHEpa IIJIACTMAcCCOBYKO KopoOKy ¢ Habopom 3UII, npyrue
MIPUHAITIC)KHOCTH, PYKOBOJICTBO IO AKCILTyaTalldd. 3aTeM aKKypaTHO HM3BJIEKUTE CETeBOW Kalelb,

aMIIepOMETPUYECKHI CEHCOp M U3MEPUTENbHOE YCTpOoiicTBO. Pacmonoxxure ux Ha pabouem croie.

IIpuveuyanue. AC MOJKITIOYEH K U3MEPHUTEIBHOMY YCTPOUCTBY aHAIU3aTOpA.

HayuHo-npousBoacTtBeHHasa dupma «kBUOAHAITUTUYECKUE CUCTEMbI U CEHCOPbI»
AHATINU3ATOP KUCNOPOAOA AKMNM-1-01



2. OBJIACTH IPUMEHEHUS AHAJ/IMN3ATOPOB AKIIM-1-01 U OBO3HAYEHHUE
BAPUAHTOB UX UCITOJIHEHMU .

Anammzatoper  AKIIM-1-01, Omaromapst CBOE  YHHBEPCAIBHOCTH W [IUPOKOMY
aCCOPTUMEHTY HCIOJIb3YEMBbIX amIepoMeTpudeckux ceHcopoB (AC), MOTyT NMPUMEHATHCS AJS
peleHust pa3HOOOpa3HbIX 3a7ay aHATUTHYECKOTO KOHTPOJIS KMCIOPOAa MPaKTHUECKH BO BCEX
OTpacisiX  XO34WCTBA:  TEIJIOPHEPreTUKE,  MHIIEBOH, XUMHUYECKOM U HePTIHOH
MIPOMBIIIJICHHOCTH, OXpaHE OKpy’Karoliel cpenpl, OuorexHomormu u Meaunuue, LIT'COH,
KKX, pbIOHBIX XO3SHCTBaX, OYUCTHBIX COOPYKEHUSAX U T.A. IlodToMy nais 3amucu Ha3BaHUS
aHanm3aropa mociie o6o3HadeHus tuna aHanm3atopa AKIIM-1 nudpamm «01» ykaspiBaercs
CTAIlMOHAPHBIN BapHaHT ero HcmnoiHeHus, OykBamu «JD», «I'», «T», «II», «b» yka3biBaercs
00J1aCTh €ro MPUMEHEHHUS:

e «JI» - JJaBopaTopHbIii;
e «I'» - 'azoananusarop;
o «T»- TemnosHepretuka (I U3MEpPEHUH B MHKpPOTPaMMOBOM  JHAla3oHe

KOHIICHTpAaIuii);

e «lI» - Ilorpyxnoit AC a1 u3MepeHuil B IPUPOIAHBIX U CTOUHBIX BOJAX;

e «b» - buorexHomnorus.

BapuaHThl MCNIONHEHNS aHAIM3aTOPOB OTJIMYAKOTCS aMIIEPOMETPUYECKUM CEHCOPOM M
IIPUHAJIEKHOCTSIMHM, BXOIALIMMH B KOMILJIEKT €TI0 IOCTAaBKH.

AKIIM-1-01J B xommuekte ¢ ACpO,-01 mnpenHasHaueH g U3MEpEeHUN
KOHIICHTpAllUU U OMOXUMHUYECKOTO ToTpedaeHus kucioposa (bIIK) B cranmapTHBIX CKIISTHKaX B
71a00paTOpHBIX yclIoBHUAX. lIpuMeHsieTcss B SKOJIOIMYECKMX W XHUMHYECKHX Ja0opaTOpHsX
pasnuuHbIX OpomblnuieHHbIX npennpustui, [HI'COH, XKX, opranusanusx I"ockoMnpuponsl,
MEJUIMHE U T.J.

Anammzatop AKIIM-1-01I' B kommiekre ¢ ACpO,—03 mnpenHazHadyeH st
U3MEPEHUIl KOHLEHTpAlMM KHUCIOpPOAAa B Tra3000pa3HbIX cpefax. AHAIW3aTOp MOXKET
KOMILJIEKTOBATHCSl YCTPOWCTBOM MOATOoTOBKM ra3oBoil mpoOsl YIIITI-01 u moOyaurenem
pacxona Bozayxa. IlpumeHnsieTcss Juisl pelieHus 3afad 3HEProcOepexeHusi, ONTHUMU3ALUU
IIPOLIECCOB TOPEHMSI TOIUINBA, KOJOTUYECKOTO U NMPOU3BOJCTBEHHOIO MOHUTOPHHIA COCTaBa
BO3/lyXa NPOM3OHBI, JBIMOBBIX TI'a30B, 00€CHEUEHHs MOXKapOB3PHIBOOE30MACHBIX YCIOBHH
IIPOM3BO/ICTBA (B FEHEPATOPAX C BOAOPOJHBIM OXJIAXKIEHUEM, SJIEKTPOIU3HBIX ).

Ananuzatop AKIIM-1-01T" Taxke MOKET MPUMEHSITHCSI B MEAUIIMHE JJIT H3MEPEHUN
KOHIICHTPAllMU KUCJIOPOJa B JBIXaTENbHBIX ra3ax B KOMIUIEKTE allapaToB MCKYCCTBEHHON

BeHTWIsinnu Jierkux (MBJI), Hapko3HO-IbIXaTenbHOM ammapaType, THIOKCHKATopax |

HayuHo-npousBoactBeHHasa ¢mpma «<BUOAHATIUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAJITU3ATOP KUCITOPOOA AKIMM-1-01



KOHIIGHTpaTopax KHCIOpOJa, B ammaparax s BbIXa)KUBAaHUS HOBOPOXKICHHBIX, B
OapokaMepax U IIEHTpax runepoapruuecKoil OKCUreHallnu.

Anamuzatop AKIIM-1-01T B xommiekre ¢ ACpO,—04 u mpoTouHON U3MEPUTENHHON KaMepoi
UKIDK npenHasHayeH g U3MEPEHUN KOHLEHTPAIMU KHUCIOPOJa B MOTOKE KUIKOCTEH, B TOM
yycjie B MHUKPOIPaMMOBOM Juamna3oHe KOHLeHTpauuid. Ilpumensercs npu aHaIUTHYECKOM
KOHTpPOJIE M YNPABICHUM IpOLECCAaMH BOJOXMMIIOATOTOBKM B Temuo3Hepretuke - TOLl, I'POC,
ADC, TemnoceTH, KOTEIbHBIX, @ TAKKE B XMMUYECKOH, He()TIHOMN, NMUIIEBON MPOMBIIIUIEHHOCTH, B
dapmaneBTHH W Ap. OOJNAcTAX Xo3AWcTBa. Haxomut mnpuMeHeHWe TpH  cepTU(UKAIUU
JIEKapCTBEHHBIX NPENapaToB U MPOJYKTOB ITUTAHUS.

Anammzatop AKIIM-1-O1I1 B xommiiekre ¢ ACpO,—05 npenHazHaueH Uil U3MEpPEHUU
KOHIIEHTPAILIMHN KUCJIOPO/a B IPUPOAHBIX U CTOYHBIX BoJax Ha riyoune. Ilpumensercs B cucremax
ABTOMATUYECKOTO YNPaBIEHUS IpolLeccaMu OMOJIOIMYECKONM OYHMCTKHU CTOYHBIX BOJI Ha OYHMCTHBIX
COOPY>KEHUHM M CTaHLUAX a’palyi. AHAIW3aTOPbl TAKKE NpPEAHA3HAYEHbI JUIsI UCIOJIb30BAHUS B
NpakTUKe caHUTapHosnuaeMuonorndeckux cranuuit (COC), B opranuzanusax ['ockoMmpuposs, B
nabopaTopusx KOHTPOJS KAa4ecTBa BOJBI, B IKIIMIIHO-KOMMYHaNbHBIX xo03sicTBax (JKKX), B
PBIOHBIX XO3SICTBAaX, B HAayYHO-MCCIICAOBATEILCKUX HMHCTHTYTaX M JAPYTHX YUPEKACHUSIX IIPH
pelIeHNH Pa3sHOOOPa3HbIX HAYYHBIX M MPUKIAAHBIX 3a7ad B 00JaCTH OKEaHOJOTHH, T'€0JIOTHH,
re0XMMUH, OXPaHbl OKpYXaroIei cpeabl U T.1. [IpuMeHstoTes Takke Ha CTaHIMX 3KOJIOIMYECKOro
MOHHMTOPHHTA.

Anamuzatop AKIIM-1-01b B xommuiekre ¢ ACpO,—06 mnpegHasHaueH mJjii U3MEPEHHM
KOHIIEHTPAallMM  KHCIOpPOJa B  KYyJbTYP@JIbHBIX  JKUAKOCTSIX  MHKPOOMOJIOTMYECKHX U
OMOTEXHOJIOTMYECKUX NMPOU3BOACTB. [IprMeHseTcs A peleHus 3a1a4 aHATUTUYECKOT0 KOHTPOJIS
KHCJIOPO/ia B OMOTEXHOJIOTHH, TUIIEBON U (papMalleBTUYECKON MPOMBIIIIJICHHOCTH, a TAaKXKe B 0C000
YUCTBIX XUMHUYECKUX MpousBoAcTBax. ACpO,—06 BbLAEPKHUBAIOT HEOTPAHUUYEHHOE KOJIMYECTBO
LMKJIOB CTEpUIM3alu oCTPhIM napoM mpu T=143 °C u P=3 atu. CeHCcopbl MOTYT YCTaHABIUBATLCS

B (bepMeHTepr u 6I/IOpCaKTOpr OTCYCCTBCHHOT'O U UMIIOPTHOI'O IIPOU3BOJACTB.

HayuHo-npousBoactBeHHasa cmpma «<BUOAHATNTUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAJTU3ATOP KUCNOPOOA AKIMM-1-01
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3. HOATOTOBKA K PABOTE U ITPOBEPKA PABOTOCIHOCOBHOCTH

3.1

AHAJIN3ATOPA.

Ecnu TpancnopTHpoBaHHE aHAIM3aTOPA OCYIIECTBISIIOCH B 3UMHEE BpeMs roja (cm.

3aMUCh Ha CTP. 2), BBIMIOJIHUTE omepanuu I. 3.3. Hacrosmero pykoBojactBa. Ecim Bam AC

3aIIOJIHECH paCTBOPOM JJICKTPOJIUTA (CM. 3aIlucCh Ha CTp. 2), TO MEPEXOAUTE K BBIIIOJIHCHUIO II.

3.6.
3.2

Baemnuii BUa aMIepoMeTpU4eCKUX CEHCOPOB.

Awmnepomerpuueckuii  ceHcopbl (AC) BBITYCKAlOTCS B HECKOJBKUX BapHUaHTax

ucrionHeHus (cm. 1. 4). Baemawuii Bug AC mokasan Ha puc. 3.1.

I
[
n

Cencop ACpO,-01 — nocrasnsercs B kommiekre ¢ AKIIM-1-01J1.

Cencop ACp0O,-03 - nocraBnsiercst B komruiekte ¢ AKIIM-1-01T" unu AKIIM-
1-01T.

Cencop ACp0O,-04 — nocrasnsiercs B komruiekte ¢ AKIIM-1-01T.

DT CEHCOpbl HWMEIOT OJUHAKOBBIE Ta0apuUTHBIE U MPHUCOCAMHHUTEIbHBIC
pasMepsl U OTJIMYAKOTCS BHYTpPEHHUMH napaMerpamu. [lapameTpsl kaxmoro
CeHCOpa ONTHMH3UPOBAHBI I Kaxoi obnmactu npumenenns AKIIM-1-01 u
BBIOpaHBl C yuyeToM OCOOEHHOCTEeH  pelleHUus KOHKPETHBIX  3ajay

AHAIIUTUYCCKOI'0O KOHTPOJISL KUCJIOpOJda.

Puc. 3.1. Buemnuit Bug amnepomerpudeckux cencopo ACp0O,-01, ACpO,-03

u ACpO,-04

1 IIOCTABJIAIOTCS CO CTaHAapTHOM CcKITHKOM BIIK.

Cencopbsl ACpO,-01 B ocHOBHOM Hcnonb3yroTes ais onpeaenenus bITK J

Cencopsl ACp0O,-03 u ACpO,-04 moCTaBIAIOTCS C H3MEPUTEIbHOU

kamepoit (MK) (puc.3.2.). Hdna Ttoro, utoObl npoctath ceHcop wu3 MUK, —

HEOOXOMMO CHayajla OTKPYTUTh HAKHIHYIO TaiiKy, a 3aTeéM OCTOPOXXKHO L

A0CTaTb CCHCOP.

Puc.3.2. Bxemnuii Bua ceHcopa B

U3MEPUTEIILHON KaMepe.

HayuHo-npousBoactBeHHasa ¢mpma «<BUOAHATIUTUHECKUE CUCTEMbI U CEHCOPbI»

AHAJIU3ATOP KUCJTOPOOA AKIMM-1-01
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Cencop ACpO,-05 mnocraBinsercss B KOMIUIEKTE C aHaJIM3aTOPOM

AKIIM-1-01I1. OH ycTaHOBIIEH B I€pMETUYHOW sUEHKE M3 HEpKaBEIOLIEH
CTaJli ¥ pacCYUTaH Ha IPOBEJEHUE U3MepeHuil Ha riyouHax a0 20 m. Tunosas
nHa kabenst ACpO,-05 cocrabisier 6 M. [Ipu HEOOXOIUMOCTH TIPOBEACHUS
u3MepeHui Ha rimyOuHax Oosee 6 M, ATMHY Kabens He0OXOUMO YTOUYHHUTD IpU

3aKa3sc.

Puc. 3.3. BHemHuii BUJ aMIEpOMETPUYECKOTO CEHCOpa IMOTPY>KHOTO THIA

ACpO,-05 B repMETHYHOI STUEHKE.

4TOOBl JIOCTaThb CEHCOp M3 TepPMETHYHOU siUeHKU J

HEOOXOJUMO CHayajla OTKPYTUTh HW)XHMHM Kopmyc. 3aTeMm, JIeBOM pyKoi

OepyTcsi 3a BEpXHHH KOpITyC, TPaBO 3a CEHCOp, U OCTOPOXKHO TOCTAIOT

CEHCOp U3 BEPXHETO KopITyca.

Puc. 3.4. Buemnuii Bug ACpO,-05 6e3 HHKHETO

KopIyca.
IIpumeuanue. ACpO,-05 ymioTHSIETCS B BEpXHEM KOPITYCE PE3UHOBBIM
konbLoM. [Toatomy, 11t Toro utoOsl focTtaTh AC U3 BEpXHEro Kopiyca,
HEOO0XOMMO TPHIOKUTH HEOOJNBIIOE YCHUIHME JUIS NMPEOJOJCHUS CHIT
Tpenus. Crapaiftech ycunue TmpuKiIaabBaTh BAoIb ocu AC He
MpUKacasCh K MEMOpaHe, 3aKpEIUICHHOW Ha TOPIIEBOM IMOBEPXHOCTH
MeMOpaHHOro Konmnadka. Eciu ceHcop «npuium» B MECTe YIUIOTHEHUS,
nonpoOyHTe NPOBEPHYTH €ro BOKPYT OCH IO YacoOBOH CTpelke
OTHOCHTEIIBHO BEPXHETO Kopllyca. B nmanpHelmeM cMasplBaliTe MecTa

YIUIOTHEHHUSI CEHCOPa Ba3€JIMHOM WJIM BAKYYMHOM CMAa3KOM.

Puc. 3.5. Buemnwuii Bug ACpO,-05 6e3 repMeTHuyHOM siueiiKu.

HayuHo-npousBoactBeHHasa cmpma «<BUOAHATNTUTUHECKUE CUCTEMbI U CEHCOPbI»

AHAJIU3ATOP KUCJNTOPOOA AKIMM-1-01
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Amnepomerpuueckue ceHcopbl ACpO;-06 BBIMyCKaOTCSIT B HECKOJIBKHX BapHaHTax

ucnonHeHus (cM. Tabnuiyy Ha puc. 3.8). BHeuHuil B aMIepoMeTpUYECKUX CEHCOPOB TIOKa3aH Ha
puc. 3.6.

Cencopsl ACpO,-06 noctasnsaroTcs B komiuiekte ¢ aHanuzatopoM AKIIM-1-016. Oxu BbInoSHEHBI
B KOpITycax M3 HEPIKaBEIOIIeH CTalld U UMEIOT YHUBEPCAIbHbIE TUIIOPa3MEpPhI AJISl UX YCTAaHOBKH B
(bepMmeHTepsI u OMOpEeaKTOPHI
OTEYECTBEHHOTO u 3apy0eKHOTO
MIPOU3BOJCTB. OTH CEHCOPHI BBLACPKUBAIOT
HEOTpaHUYEHHOE KOJIMYECTBO LUKJIOB
CTEPUIIM3AIMK OCTPbIM TiapoM tipu T=143 °C

u P=3 atn.

Puc. 3.6. BHeniHuii BUA CTEPHIIN3YEMBIX

amnepomeTrpuyeckux cencopoB ACpO,-06.

3.3  3ameHa MeMOpaHHOTO KOJIMIA4Ka, 3aJIMBKA PACTBOPA JIEKTPOIIUTA.

Ecnu tpeOyeTcs 3amuTh pacTBOp 3JEKTPONIMTA WM 3aMEHHTh MEMOpPaHHBIH KOJIavoK,
JIOCTaHbTE CEHCOP W3 M3MEPHUTENbHOW KaMmepbl WIM TepPMETHYHON SYCHWKM, 3aTeM BBIIIOJIHUTE
onepauud .. 3.3.1.-3.3.5.

3.3.1. OtkpyTHTE TaliKy CEHCOpa W aKKypaTHO IOCTaHbTE JJICKTPOAHBIA aHCaMOIb W3

MeMOpaHHOTO Konimnadka (cM. puc. 3.7).

BHUMAHUWE

He mnpukacaiitech K 3JIEKTPOJHOW CHUCTEME M CTEKJISSHHOW THIIb3€
pykamu. Jlake HE3HAUUTENIBHOE 3arpsi3HEHUE BHYTPEHHUX JIJIEMEHTOB
CEHCOpa OTPULIATENIFHO CKA3bIBACTCS HAa €ro padoTe.

Ecnu »snexktpoasbiii aHcamOnb NOpWiIMI K KOJMA4Ky, TO, IIO-
BHJIMMOMY, B HEM BBICOX PACTBOP DJIEKTPOJIUTA. B 3TOM ciryuae 3aneire ¢
MIOMOLIBIO MIpHNa 1 — 2 MJI TUCTHIIIIMPOBAHHOM BOJBI B 3a30p MEXIY
KOJMAYKOM M DJEKTpOAHBIM  aHcamOiem. Yepes 2-3  daca
3aKpUCTAJUIM30BABIINECS COJM PAacTBOpATCS, W Bbl 0e3 ycwimit

JOCTaHETE JIEKTPOTHBIA aHCAMOJTh.

Puc. 3.7. Bueunwuii Bug ACpO, 6e3 MeMOpaHHOTO KOJIauKa.

HayuHo-npousBoactBeHHasa ¢mpma «<BUOAHATIUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAJITU3ATOP KUCITOPOOA AKIMM-1-01
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3.3.2. ITpomoiite
r@_‘\ WcnonHernns ACpO.-06

10 [O6osnauerme AC | d, mm| D, MM | L, mm| DJICKTPOJHBIN aHcaMOJIb B

ACp0.-06-01 25 25 70
ACp0:-06-02 19 |25 [150 JTUCTULTAPOBAHHOM BOJIE,

ACp0--06-03 19 19 200
ACpO2-06-04 22 |22 |250 OCTOPOJKHO YJAJIUTE OCTATKH BJIaru
¢wibTpoBanbHOM  Oymaroil  u

MOJIOKUTE ero Ha  candeTky.

/,ﬂ:j 1 - HXKHWIA KOpyC [Tpomotite KOJITIAY0K
4

D 15 2 - KONMauok MeMBpaHHbI JTUCTUJUTUPOBAHHOMN BOJION u
5 = 3 - KOMbLO YNNOTHUTENbHOE CTPAXHUTE OCTaBIIYIOCS B HEM
. ‘ 4 - KONMbLO YNNOTHUTENBbHOE BJIATY.
g 5 - pacTBOp 3neKTponmTa Jnst  3aMeHBl  MEMOpPaHHOTO
- 6 - aon KOJIMayka 2 B CTEPUIU3YEMOM
j 7 7 - BAT4MK TeMnepaTypbl cercope ACpO,-06 (cm. puc.3.8)
13 8- KOJ1bLO YNIOTHUTENBHOE MNJI0CKOE

CcHavaja OTKpPYTHUTE HIDKHUN

9 - cTekNsHHas runb3a

kopnyc 1, 3aT€M  CHHUMUTE
10 - kabenb o
MeMOpaHHBIN KOJImavyok 2 (CM. pucC.
11 - BTyNnKa
3.8).
12 - cuctema memMbpaH
13 - katoa
L | 3 14 - npeHaXHbIV KaHan .
Puc. 3.8. Buemnuii Bug ACpO,-06.
L 15 - Kopnyc ceHcopa
d

IIpumeuyanue. B BepxHeit

4acTH MEeMOPaHHOTO KOJIMAYKa YCTaHOBIICHO T€PMETHU3HUPYIOIIEE KOIBIIO, TOITOMY HEOOXO0IMMO
NPUIOKHUTh HEOOJIBLIOE YCHIME BIOJIb OCH CEHcopa A IpeojosieHust cui TpeHus. Ecim
KOJIMAYOK «IIPUIIUID» B MECTE YIUIOTHEHUs, TO MONPOOYHTE MPOBEPHYTH €r0 BOKPYT OCH.
[IpomotiiTe 3meKTpOAHbIN aHCAaMOIb AUCTHIUTMPOBAHHOW BOJOW, OCTOPOKHO YJAJINTE OCTATKU
Biard (QuiabTpoBambHONW Oymaroil W mosoxkute ero Ha canderky. I[IpomoiiTe Koamadox
JUCTUIIMPOBAHHOM BOAOM U CTPSAXHUTE OCTABILYIOCS B HEM BIIArY.

3.3.3. C nomouipio (prrakoHa — KameabHHIBI 3ajJeiTe B CTapblii WJIM HOBBIH MEMOpaHHBIN
KOJITTA4YOK 1-2 MJI pacTBOpa 3JEKTPOJINTA, HE JOIMBast 1-2 MM 10 epBOro OypTUKa Ha KOJMayKe
(cm. puc. 3.7 u 3.8).

IIpumeyanue. PacTBop »3JIeKTpoiMTa TpeACTaBIsIeT coO0M reneoOpasHblil  OypepHbIT
pactBop. [Ipu ero 3anuBKe Ha MOBEPXHOCTH MEeMOpaHbl WJIM CTEHKaX KOJIAuyKa BO3MOXHO

o0Opa3oBaHue IMy3bIPHKOB BO3AyXa. JlJIsl X yHajeHus clierka MOCTyYyUTe MO KOJIMAuKy cOOKy U

HayuHo-npousBoactBeHHasa cmpma «<BUOAHATNTUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAJTU3ATOP KUCNOPOOA AKIMM-1-01



14
OCTaBbTC €ro B BCPTHKAJIBHOM IIOJIOKCHUH Ha 5 MHHYT. OcraBmmecs IMYy3bIPbKU BO3yXa

BCIUTBIBYT Ha MOBEPXHOCTb. [locMOTpuTE eme pa3, HeT U B paCTBOPE 3JICKTPOIUTA ITy3bIPHKOB
BO3/yXa.
3.3.4 Coopky cencopoB ACpO,-01 — ACpO,-05 nmpoBoauTe CAEAYIOMHUM 00pa3oMm:
1. CaBuHBTE PE3MHOBOE KOJBIIO Ha OOKOBOM MOBEPXHOCTH MEMOpPAHHOTO Kojmayka Ha 1-2
MM HUKE JIPEHaXXHOTo oTBEpCTUs (cM. puc. 3.7 u 4.2).

2. Bo3bMuTE 3IIEKTPOAHBIN aHCAaMOJIb U MEJIEHHO BCTaBbTE €r0 B MEMOPaHHBIN KOJIauoK

B BEPTUKAILHOM TIOJOKEHUU. M30BITOK pacTBOpa IJICKTPOJIMTA JIOJDKEH BBICTYIUTH
i yepe3 ApeHaxkHoe oreeperue 14 (cMm. puc.4.2). I
3. 3akpyture railky B MEMOpaHHBINH KOJIMAYOK
l_ no ymnopa. TopioBas 9acTh 3JEKTPOIHOTO aHCAMOJIS
T JOJDKHA HATSHYTH MEMOpaHy Ha KOJIITayke B BHUJC i
30HTHKA. =
4. VYpgamure OCTaTKH BiIark ¢  OOKOBOM / L=

IIOBEPXHOCTH KOJIIIAYKa U CABUHBTE PE3UHOBOE KOJIBIO
00paTHO Ha IPEHAKHOE OTBEPCTHE.

5. YcraHOBUTE CEHCOP B H3MEPUTEIbHYIO
Kamepy (cM. puc. 3.9) u 3aKpyTUTE HAKUTHYIO TaliKy 110

ynopa (cMm. puc. 3.10 u puc. 3.2)

Puc. 3.9. Ycranoska ACpO, Puc. 3.10. ®uxcanus ACpO; B
B U3MEPUTEIIbHYIO KaMepy MU3MEPUTENBHON Kamepe

ITpu ycranoBke ACpO;,-05 B repMETHUHYIO SIUEHKY CHadalla OCTOPOYKHO BCTaBbTE CEHCOP B
BEpXHUHN KopIyc suedku (cMm. puc. 3.4), a 3aTeM 3aKpyTHTE HUKHHUN KOpIyC 70 yropa (CM. puc.
3.3).
Hpumeuyanue. Ilepen coopkoit ACpO,-05 pekomeHyeTcss cMa3aTh Ba3eJIMHOM WM BaKyyMHOU

CMa3KOl TepMETU3UPYIOLIUE KOJIbLIA, PACIIOJIOKEHHBIE B BEPXHEM KOpPITyCE.

3.3.5. Coopky cencopa ACpO,-06 (cM. puc. 3.8) MpoBOAUTE CIACAYIOMIHUM 00pa3oMm:

1. VOemutech B HamU4MM TEePMETU3HUPYIOIIETO KOJbIla 8 Ha OOKOBOW MOBEPXHOCTH
ANEKTPOJTHOTO aHCaMOIIs.

2. Bo03bMHTE METAUIMYECKUH KOPITYC C JICKTPOAHBIM aHCAMOJIEM U MEIJICHHO BCTaBbTC B
MeMOpaHHBIN KOJIMA4oK 2 B BEPTUKAIBLHOM MosokeHuu (puc. 3.8). M30bITOK pacTBOpa
AJIEKTPOJIMTA JIOJDKCH BBICTYIIUTD Yepe3 APEHaKHBIA KaHal 14 Ha OOKOBOI MOBEPXHOCTH

ANEKTPOJTHOTO aHCaMOIIs.

HayuHo-npousBoactBeHHasa ¢mpma «<BUOAHATIUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAJITU3ATOP KUCITOPOOA AKIMM-1-01
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3. VYpamute candeTkoi BBICTYNUBIIME KaIUIM 3JEKTPOJIUTa C OOKOBOM IOBEPXHOCTH

KOJITIayKa.
4. 3akpyTtuTe HIKHHM Koprmyc | ceHcopa g0 ymopa. ToplioBas 4acTh 3JEKTPOIHOTO

aHcaMOJIst AO0JIDKHA HATAHYTBb CUCTEMY M€M6paH Ha KOJIIIa4YKE B BUJIC 30HTA.

3.6. [loncoenunuTe BUIIKY LIHypa aHAIU3aTOpa K CETH NepeMeHHoro Toka 220B ¢ yactoroit
50 I'm.
Ilocne BxIOYEHUS aHAIU3aTOpa HAa €ro AUCIUICE CHadayua MosBUTCA dMOiema Dupmbl

«Anppa BACCEHC», a 3aTeM nepexoauT B pe:KUM U3MEPEHUH.

HayuHo-npousBoactBeHHasa cmpma «<BUOAHATNTUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAJTU3ATOP KUCNOPOOA AKIMM-1-01
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4. YCTPOMCTBO ¥ ITPUHIIUII JIEHCTBUS AHAJIM3ATOPA

4.1. Onucanue CBOMCTB M KOHCTPYKIMHU M AaHAJIU3ATOPA.

®

AFRANUSATOR  KUCIOROIA

HEEEER 23.3C

20.90..

14:28 25.08.17.

AKIM=1-01

g ® ©
T ] TT
1S

¢

Puc. 4.1. Buemnuii Bug ananuzaropa kuciaopojaa AKIIM-1-01.

o QU @

®

1 — Kopnyc, 2 — I'paduueckuit aucruieit, 3 — KnnaBuatypa, 4 — MoHTaxHble nemiu,S —
I'epMOBBOIBI MK pa3beMbl Kabeleld CEHCOPOB, 6 — AMIIEpOMETPUIECKUI CEHCOP, 7 —

Pazwembl unTEpdeiicoB. 8§ — BBon nuranus, 9 — Kabens cencopa.

Buemnuii Bua aHanmusatopa mnpenctaBieH Ha puc. 4.1. AHamu3atop COCTOMT U3
H3MEPUTENIBHOTO YCTPONUCTBA U aMIIEPOMETPUYECKOTO ceHCcopa. MI3MepuTeIbHOE YCTPONHCTBO UMEET
MIPOYHBIN, JUTON MbUIEBIAarOHENpoHUIaeMblii kopnyc 1 cremenu 3amuthl [P-65. Ha munesoi
TaHeNM aHajiM3aTopa pachojiokeH rpadudeckuii aucrieit 2 u kiaBuarypa 3. Jlucruie u KHOIIKH
KJIaBUATypbl HMMEIOT MOJICBETKY, YTO OOJeryaeTr Mojhb30BaHHE aHAIM3aTOPOM B 3aTEMHEHHBIX
nomeleHusax. Kopnyc ananms3aropa COCTOMT U3 IBYX OTCEKOB, TEPMETHYHO COEAMHEHHBIX MEKIY
co0oi C MOMOIIbI0 BUHTOB. Ha HIDKHEH CTEHKE KOpITyca paclioyioKEeHBl TepPMOBBOX S5 Kadens
aMIIEPOMETPUYECKOT0 CeHcopa 9, repMOBBOA 8 AJis MOJKIIOYEHUS KaOeys MUTaHUs, pa3beMbl 7

TOKOBOT'O BBIX0Jla, KOHTAKTOB pelie («CyXHX KOHTaKkTOB») W LuppoBoro kanama RS-485(USB).

Hay4yHo-npoussoacTBeHHan pmpma «kBUOAHATIUTUYECKMUE CUCTEMbI U CEHCOPbI»
AHAJIU3ATOP KUCJTOPOOA AKIMM-1-01
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Bnaronapﬂ TaKOMY pPCUHICHUIO obecneunBaeTcs HagCXHas 3alluTa OT BO3MOXXHOI'O ITOIMaAaHHA

BJIarM BHYTpPb Kopityca. I KpeIleHusl aHaJIM3aTopa Ha LIUTE WU «II0 MECTY» IIPEIHA3HAYCHBI

YEeThIpEe MOHTAXXHBIC METIH 4, pacrojiaracMble Ha THUTBHOM CTOPOHE KOpITyca.

B 3aBucmMmocTun oOT BapuaHTa MHCIOJHCHUA aHajlu3aTopa MW 3ada4ud HCCICAOBAHHA

aMHepOMeTpI/I‘ICCKI/Iﬁ CCHCOP MOKCT YyCTAaHABJIIMBATHCA B HU3MCPUTCIIbHYIO KaMEpy, CTAaHAAPTHYIO

ckistHky BIIK wmnm HemocpeicTBeHHO «IO MecTy», HalpuMep, B Ouopeaktop, (epmentep,

TpyOOIPOBOJI, a9POTEHK U T.1.

Wntepdeiic Ilomp3oBaTenss W TOporpaMMHOE OOeCneueHHE peaM3yoT BBITIOJHEHUE

cieayomux GyHKIHA 1 peKUMOB pabOThI aHATTU3aTOpa:

BBIOOp M3MepseMON BENIUYUHBL: MApPUUATBHOTO JaBIEHHUS KHCIOpPOJAa, MPOLEHTHOTO
COJIep>KaHUs WIM MacCOBOM KOHLIEHTPALIUU;

BbIOOp yAOOHOW AJi omepaTopa €IWHUIBI W3MEPEHUS C BO3MOXHOCTBIO IOCIIETYIOIINUX
NIEPEXOJI0B B APYTHE €IUHULIBL;

rPalydpOBKY aHajau3aTopa MO TMOBEPOYHBIM Ta30BbIM CMECSM, AaBTOMATHUYECKYIO
TPagyUpOBKY 110 aTMOC(HEPHOMY BO3/1yXy HACBIIICHHOMY IapaMH BOJIbI,

oOecrieyeHre M3MEpPEHUIl B HEBOJHBIX Cpelax: COKH, MHBO, KyJbTypajbHbIE *HIKOCTH,
OpPraHUYECKUE KUIKOCTH U T.I1.;

HACTPOIKY CTaHIAPTHOTO TOKOBOTO Bhixoaa (0-5, 0-20, 4-20 MA) Ha TpeOyeMblil TuanazoH
U3MEPEHUS C BO3MOXKHOCTBIO aBTOMAaTHYECKOT'0 M3MEHEHHS MacIITada IIKaibl CaMOIHKCLA B
Cllydyae TMpPEBBIILICHUS BEPXHEro NpeAena HW3MEpPEHHs C OJHOBPEMEHHOW aBapHUIHOMN
CUTHAaJIN3aIlneil;

YCTaHOBKY BEpPXHETO M HIDKHErO MPEAeNioB CpalaThlBaHWS CHUTHAIM3AIMH C Tepenaudeit
YIPAaBISAIOLUX CUTHAJIOB C IOMOIIBIO «CYXUX KOHTaKTOB»;

BO3MO)XHOCTh BHECEHHMS] KOPPEKLIMM B IOKa3aHUs aHaiau3aTopa B 3aBUCHUMOCTH OT
0apoMeTpUYECKOro JaBJICHUS U COJIEHOCTH;

nepenavdy MHGOpMAIMU Ha KOHTPOJJIEp WK nepcoHanbHbiil kommbioTep (ITK) ¢ momoribio
mdposoro kanaia RS-485(USB);

IPOTOKOJMPOBAaHUE TIOKa3aHUI aHAaIN3aTOpa BO BHYTPEHHIOK SHEPIOHE3aBUCHMYIO IaMSTh,
BO3MOXHOCTh TE€peAadyd 3alpOoTOKOJIMPOBaHHbIX MaHHbIX Ha [IK wnm Ha nucreit
aHaIMU3aTopa B TAOJIMYHOM BHUJIE;

3aluCh MOKAa3aHMW aHANIM3aTopa MO KOMaHAE C KJIABHATYPhl B BJIEKTPOHHBIM OJOKHOT C

BO3MOKHOCTBIO X nepenaun Ha IIK 1 BeIBOJa Ha AMCIUIEH aHAIM3aTOpa;

Kaxnpiii u3 BapuantoB ucnonHeHusa ananuzaropa AKIIM-1-01 opueHTHpoBaH Ha KOHKPETHBIE

obnactu NPUMCHCHUA W KOHKPCTHBIC 3ada4d AHAJIMTUYCCKOTO KOHTPOJIA KUCIOpoda U

KOMIUIEKTYETCSl  CHEelMaIbHO pPa3pabOTaHHBIM aMIIEPOMETPUYECKUM CeHCopoM. braromaps

HayuHo-npousBoactBeHHasa cmpma «<BUOAHATNTUTUHECKUE CUCTEMbI U CEHCOPbI»
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yHuBepcainbHocTH aHanu3atopa AKIIM-1-01 kaxnaplii CeHCOp COBMECTHM C H3MEPUTEIbHBIM

YCTPOMCTBOM aHAIU3aTopa.

4.2. Onucanue CBOMCTB H KOHCTPYKIMH aMIIEPOMETPHUYECKHX CEHCOPOB.

AMIepoMeTpruYecKue CEeHCOophl, ucnosb3dyemble B aHanuzatope AKIIM-1-01, sBastorcs
CeHCcopaMH NapiuaabHoro nasiaeHus kuciopoaa (ACpOz) 1 MOTYT IPUMEHATHCS ISl aHAIU3a Kak
ra3oo0pa3HblX, TaK W KUAKUX cpeld. Takue ceHcopbl 00Jalal0T BBICOKOH CEIEKTHUBHOCTBIO K
KHCIIOPOy M HE TOJBEP)KEHBI BIMSAHHUIO NPYTUX DJIEKTPOXUMHYECKH AKTHBHBIX T'a30B, HOHOB,
OMOJIOTUYECKUX MOJIEKYJ] M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CHCTEM, MPUCYTCTBYIOIIUX B
ananmusupyemoit cpeze. Ilporotunom ACpO, sBisiercs anektpon Kiapka. OOO «®upma «Anbda
BACCEHC» Boemmyckaer mectb momupuxanuii ACpO,;, KOHCTPYKIIMH KOTOPBIX pa3pabOTaHbI C
y4eTOM OCOOCHHOCTEH M CHeuu(UKH TNPOBEICHHUS H3MEPEHUl B pas3iIMuHBIX 00JacTAX NpHU
pelIeHNH Pa3HOOOpa3HBIX 3alady aHAJTUTHYECKOrO KOHTposd Kuciopona. KoHCTpyKTHBHBIE
napaMeTpsl U MaTepHalIbl 3JIEMEHTOB Ka)KIOr0 BapuaHTa MCIOJIHEHHS CEHCOpa ONTHUMM3UPOBAHBL,
yTo oOecneunno aHanuzaropam kuciaopona AKIIM-1-01 sydmme MeTposiorndeckue H
9KCIUTyaTalldOHHBIE  XapaKTEPUCTHKH II0 CPaBHEHUIO C M3BECTHBIMU 3apyO€KHBIMH U
oreyecTBeHHbIMU aHajoramu. ACpO, o0nanaloT OoyeHb HM3KUM MOTpeOJIEHHEM KHUCIopoJa M3
aHanmu3upyemoi cpexabl. brmaromaps sToMy CBOMCTBY OO€ECHEUMBAETCS «HEpa3pyIIAIOMIUN
KOHTpPOJIb» aHAJIU3UPYEMOM JKUIKOCTH M JIOCTUTaeTCsl BBICOKAs HAJEKHOCTb M JOCTOBEPHOCTH
pe3yabTaToB u3MepeHuni. CeHCOopbl 3TOro THUIIA TPAAyUpPYIOTCS MO aTMOC(epHOMY BO3AYXY,
JIOJITOBEYHBI, MPOCThl U HEAOPOTH B IKcIulyaTanuu. Takue ceHcopbl B komiuiekre AKIIM-1-01
MOTYT HCIIOJb30BaThCS Ul aHalu3a KHUCIOpOAAa B Ta3aX, B IPECHBIX U COJIEHBIX BOJAxX.
Awmnepomerpuueckue ceHcopsl ACpO, B xommuiekre AKIIM-1-01 mMoryT Take HCIOJIb30BATHCA
JUIS  W3MEPEHHH MacCOBOM KOHLEHTPALIMM  KHUCIOPOAA B  KYJbTYypalbHBIX JKHIKOCTIX
OMOTEXHOJIOIMYECKUX POU3BOJICTB, TUBE, BUHE, MOJIOKE, COKaX U Jp. )KUIKOCTSX.

Kouctpyknus ACpO,-01 sBnsiercss 6a30BOH MOJENBIO aMIIEPOMETPUYECKHX CEHCOPOB

naplUuagbHOro JaBieHus kucnopoaa. Buemnuit Bug ACpO;-01 nokaszan Ha puc. 4. 2.
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1 - ratika

| | W 2 - KOJAMa4YoK MeMOpaHHBI I

1A 3 - KOIbLO YIIOTHUTEIbHOE

4 - KOJBbIO YINIOTHUTECIBHOC

5 - pacTBOp AJAEKTPOIHUTA
6 - anox Ag/AgCl

7 - IaTYUK TeMIepaTypbl

3 8 - MmeMOpaHa 3anuTHAs

9 - cTeKJIsIHHAs TUJIb3a
W Ar 10 - kabenp
11- TpyOKka TepMoycagHas UIH
YILIOTHUTEJbHBI I KOJIMA40K
12 - MmeMOpaHa ra3zonpoHumnaemMas

13 - kaTox

9 14 - oTBepcTHE ApPEHAXKHOE

R
O

15 - npopess B kopyce

.--‘-'-..--

8 P

Puc. 4.2. Buemnuit sun ACpO,-01, ACp0O,-02, ACpO,-03 u ACpO,-04.

ACpO,-01 nipencraBisier co00M MEKTPOTUTHUSCKYIO sTUCHKY, 00pa30BaHHYIO AJICKTPOTHOM
CHUCTEMOMH - KaToIoM 13 U XJtopcepeOpstHbIM aHOIOM 6, TIOTPY)KEHHBIMH B PAaCTBOP JICKTPOJIUTA 5.
DIEKTPOXUMHUYECKas sUeiKa pacrojiokeHa B KOpIyce 2 M OTIeJeHa OT aHAJIM3UPYEMOW Cpelbl
ra3onpoHuIaeMo memOpanoir 12. DnexkTpoxHas cHCTeMa 3aKperyieHa B CTEKJISIHHOU
WIMHAPUYECKON ruib3e 9 Tak, 4uTro KaToh 13 pacroyiokeH BIOJb €€ OCH M KOHTAKTHPYET C
pacTBOPOM DJJIEKTPOJIUTa 5 CO CTOPOHBI TOPIIOBOWM YaCTH THIIB3BI 9, a XyopcepeOpsHbI aHOm 6
pacnojoxeH Ha OOKOBOM MOBEpXHOCTH TWiIb3bl 9. ['azonmponuiiaemas memOpana 12 3akperniieHa Ha
TOpLOBOM YacTh Kopmyca 2. I'epmeTusanust 3J€KTPOIMTHUYECKON SUYEHKU OCYIIECTBISETCS C
MOMOIIBIO YIUIOTHUTEIBHOTO KoJblla 3 u raiiku 1. Ha 60k0BO# MOBEpXHOCTH KOpIyca 2 UMeeTcs

JIpeHaXHOe oTBepcTHe 14 it yaaieHust n30bITKa pacTBOpa AIEKTpoauTa 5. JlaTuuk TemriepaTypbl

HayuHo-npousBoactBeHHasa cmpma «<BUOAHATNTUTUHECKUE CUCTEMbI U CEHCOPbI»
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7 BHasH B TOPHOOBYIKO YaCTb CTEKITHHOM THIIB3EI 9. Pacnonoskenue AaTyruKa TEeMIICpaTypbl 7 u

Karona 13 B HEMOCPEACTBEHHOM OJIM30CTH OT aHATU3UPYEMOI KHUJIKOCTH 00ECIIEUNBAIOT BHICOKYIO
TOYHOCTb M IKCIIPECCHOCTh M3MepeHuil. Takoe pacrosioKeHne 1aT4uKa TeMIEpaTypbl 7 MO3BOJISIET
UCKJIFOUUTh OIMIMOKU IpU TpayHMpOBKE CEHCOpa M0 arMoc(epHOMY BO3yXY, BOSHHUKAIOILINE H3-32
«OXJAXKICHUS» MeMOpaHbl BCJIEACTBHE HCIAPEHUs BJIard c ee MOoBepXHOCTH. (CXOICTBO
IIOCTOSIHHBIX BPEMEHM OTBETa aMIEPOMETPUUYECKOTO CEHCOpa Ha M3MEHEHMsI KOHILIEHTpalUH
KHCJIOpO/la MU TEMIIEpaTypbl aHAJIU3UPYEMOM JKUIKOCTH IIO3BOJISIET CHU3UTh JUHAMHUYECKYIO
MOTPEIIHOCTh M3MEPEHUH U 00€CleYuTh BBICOKYIO TOYHOCTH TepMokommeHcanuu. ACpO,-01
MOJKET yCTaHaBJIMBAThCS B MPOTOYHYIO U3MEPHUTEIbHYIO KaMepy U B CTaHIapTHbIE CKISHKU BITK—
150-29/32-14/23 (ITpousBonutens - ITAO " Xummnabopnpubop ", r. Knun, M.O., mmdp npu 3akaze
560) buarogaps manoMy MOTPeOJCHHIO KHCIOPOJa aMIIEPOMETPHYECKUM CEHCOPOM, OH MOXKET
HCIIOJIb30BAThCA JIS «In Vitro» U3MepeHui.

Koncrpyknusa ACp0O,-02 otnuuaercs ot 6azoBoit mozenun ACpO,-01 koHCTpyKiuei,

MO3BOJISIIOIIEH NMPOBOAUTH M3MepeHHs B Mukpompobax (50 mxi). B stom ciaywae ACpO,-01
YCTaHaBJIMBACTCS B U3MEPHUTENIBHYIO Kamepy /Ui «Mukpoananuza»y (MKMA).

Koncrpyknua ~ ACpO,-03  ormnmmuaercst ot momenun  ACpO,-01  moBbleHHOM

YYBCTBUTCIIBHOCTBIO U MPEACIIBHO HM3KOM BEJIMYMHOM OCTATOYHOI'O TOKA.

Koncrpyknuga ACp0O,-04 otnnuaercs ot moaenu ACpO,-03 Hanuuuem AOMOIHUTEIbHOU

3amuTHOW MemOpansl 8 (cM. puc. 4.2), pacmoNoXKEHHOW Ha BHEIIHEH IMOBEPXHOCTH
razonpoHuiiaeMor MeMOpansl 12. Hannune MmemOpanbl 8 obecrieunBaeT JOMOIHUTEIbHYIO CTETIEHb
3aIUTHI DJIEKTPOTHON CHCTEMBI U Ta30MPOHUIIAeMON MeMOpaHbl 12 OT MOBPEKICHUHN, BRI3BAHHBIX
nepernagaMu JaBICHUN B aHAJIU3UPYEMOM JKUIKOCTH M HAMYHEeM B Hell TBepabIx dacTull. Kpome
TOro, OMaroaaps 3aIlUTHON MeMOpaHe 8, CHIKAETCS 3aBUCHMOCTh MTOKa3aHUH OT CKOPOCTH TOTOKA
AHAIIU3UPYEMOM KUIKOCTH.

bnarogapss atum cBoiictBam ACpO,-03 u ACpO;,-04 Hanuid MWUPOKOE NPUMEHEHUE B
TEIUIOPHEPTeTHUKE WU TPOMBIIUICHHOCTH TPH OMNPEICICHUU CIEIOBBIX KOJIHMYECTB KHCIOpPOJa B
KUJKOCTSX, HAIIPUMED, MIPU aBTOMATHUYECKOM XUMKOHTPOJIE MPOLECCOB BOAONOATOTOBKH Ha TOLI,
I'POC, ADC u temnocersx. s pemenus 3tux 3anad ACp0O,-03 u ACpO,-04 ycraHaBiauBaroTCs B
MIPOTOYHBbIE U3MEPUTENbHBIE KaMepbl, CHA0KEHHbIE BCTPOCHHBIM OOpAaTHBIM KJIalaHOM (CM. pHC.
3.2). Bricokue METpoNOrHYecKHe XapaKTepUCTHKH, CBOMCTBEHHBIE 3THM CEHCOpaM, 00ecreduin
«HEpa3pyMAIOIIHID KOHTPOIb aHATM3UPYEMO POOBI, YTO MO3BOJIMIIO OTKA3aThCS OT MEPETUBHBIX
YCTPOWCTB M CTAaOWJIM3aTOPOB pacxoja, TPAIAWIMOHHO MPUMEHSEMBIX B aHAJOTUYHBIX MPUOOpax
3apy0eXKHOTO M OTEUECTBEHHOTO MPOU3BOICTBA. [[pyroit BaxxHO#M 0coOeHHOCTHIO ceHcopoB ACPO,-
03 u ACpO,-04, BeirogHo ornuuaromeit ananuzarop AKIIM-1-O1T oT u3BecTHBIX aHaNOrOB,

SIBISCTCSA HE3aBUCUMOCTh MOKa3aHUil OT MNpUCYTCTBUA B aHaHH3preM0ﬁ KHUJIKOCTHU paCTBOPCHHOTI'O
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MOJIEKYJISIPHOTO Bojopona (mpoaykra koppo3uu). B anammzarope AKIIM-1-01T Bnepsbie

peanu30oBaHbl yHUKAIbHBIE METOJIWMKH pacueTa W ajJrOpUTMbl BHECEHHUS TEPMOKOMIICHCAIIUM,
YUYUTBHIBAIONINE  SIBICHUS JBOWHOM  cOpOIMM  KHCJIOpOJa, HEAaBHO OOHApy»XEHHBIE B
MHUKpPOTPaMMOBOM 00JacTH KOHIICHTPALIUH.

Koncrpykimusa ACpO,-05 otnuuaercs ot 0azoBoit mozmesn ACpO,-01 Ttem, uyto

aMIIEpOMETPUYECKHII CEHCOP YCTaHABIMBACTCS B T€PMETHUHYIO SUCHKY, MpEIHA3HAYCHHYIO IS
MIPOBEJICHUSI U3MEPEHU Kuciopoaa Ha riayoune no 20 m. Buemnuit Bug ACpO,-05 nokasan Ha

puc. 4.3.

1
! e .
—
: 6
2
_ 1. AMiepoMeTpUYECKUMN CEHCOP.
' 1 1 2. 3alUTHBIN KOPITYC.
- 3. Konb1o yniaioTHUTENBHOE.

4. 3amMTHas rafka.

5. Kosb110 YIIJIOTHUTEIBHOE.
- r 6. Kosb110 yIIOTHUTENIBHOE.
7. peHakHO€e OTBEPCTHE.

Puc. 4.3. Baemnuii Bun ACpO»-05 norpyHoro tuna.

I'epmeTtnunas siueiika, cocrosimas u3 kopmyca 2 (cM. puc. 4.3) u raiiku 4, U30JIUpYyeT
aMrnepoMeTpuyecKui ceHcop | oT aHamu3upyeMoil )KUJIKOCTH C IOMOIIBIO YIUIOTHUTEIbHBIX KOJIEIl
3, 5 u 6. Ilpu 3akpyunBaHuu raiikiu 4 10 ynopa Kojbllo 6 nedopMHUpPyeTCs U TepMETU3UPYET
npeHaxkHoe oteepctue 7. Kopmyc 2, Beictynatomuii 3a mpeaensl ACpO,-05, 3amuinaer
YyBCTBHUTEJBHYIO YaCTh CEHCOpa OT BO3MOXHBIX YAapOB O JHO BOJOEMA UJIU TBEpP/ble IpeaMeThl. B
HIKHEH 9acTu KopItyca 2 BBINOJHEHbI YEThIPE OKHA, Yepe3 KOTOPhIE MY3bIPhKU BO3/LyXa CBOOOIHO
BBIXOASAT TIpU TIOTPYKEHUU ceHcopa Ha rinyouHy. Cdepudeckass ¢dopMa YyBCTBHUTEIHHOM
noBepxHoctd ACpO,-05 Tarxke CcrocoOCTBYyeT CBOOOAHOMY YAAJCHHUIO ITy3BIPHKOB BO3IyXa,

MOJJHUMAIOIIUXCSL BBEPX B Mpolecce ajpanuu. Maiioe noTpebieHHe KHCIopoaa AIISKTPOIHOM
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cucremMoii ACpO,-05 u noctaToyHO OOJbIIME OKHA B HID)KHEH YacTU KOpIyca 2 MO3BOJSIOT

ucnonb3oBate AKIIM-1-O111 nnst u3mepeHuii Kuciaopola Kak B IEpEeMEIIMBAEMbIX, TaK U B
HEMOJBWKHBIX KuAkocTsX. HaubGonpiiee pacnpoctpanenue ananuzatopbl  AKIIM-1-0111
MOJYYWIM Ha CTAHIMIX adpalud U OMOJIOTMYECKOM OYMCTKHM CTOYHBIX BOJ, B PHIOOBOAYECKUX
XO34HWCTBaX M MPH 3KOJOTMYECKOM MOHMTOPUHIE MPHUPOTHBIX M CTOYHBIX BOJ. AHAJIN3aTOPHI
AKIIM-1-01IT moryT Takxe ucnoib3oBaThesi st onpenenenus BIIK. Jlns mpoBenenust Takux
U3MEpEeHU He0OX0IMMO OTKPYTHTH Traiiky 4 u nocrath ACpO,-05 u3 xopmyca 2. [Ipu npoBeaeHnn
m3mepenuit BIIK B cTangapTHBIX CKIISTHKAX Taifka 4 MOXET OCTaBaThCsl Ha ceHcope (cM. puc. 3.4).

Monudukamus cencopa ACp0O,-06 otnuyaetcs ot 6a3oBoit Mozenu ACpO,-01 Tem, uto ero

KOHCTPYKIIMs BBIIOJIHEHA U3 MaTEPUAIOB BhLIEpPKUBAOMUX Temrepatypy 143 °C u u30bITOUHOE
naBineHue 3 atMm. bnaromaps stomy koHcTpykuusa ACpO,-06, nokazaHHas Ha puc. 3.8,
BBIICPKUBACT HEOIPAHUYEHHOE KOJIMYECTBO LIUKIJIOB CTEPUIIM3ALMHN OCTPHIM HapoM. DJIEKTPOAHAs
CHUCTeMa CEeHCOopa, cocToslas U3 aHoaa 6, katona 13 W pacTBopa 3JIEKTPOJUTA, pa3MelleHa B
KOJMauke 2 W3 MIacTMacChl, YCTOMUMBON K BBICOKMM TeMmIlepaTypaM U AaBieHusM. Ha ToprioBoii
MOBEPXHOCTU KOJMayka 2 3akperyieHa cucremMa MeMmOpaH 12, BbIIEp)KMBAIONIAs IIE€perajbl
JTaBJICHUs], BO3HUKAIOIUE B MPOLECCE CTEPUIN3ALUU ceHcopa ocTpbiM mapoM. C 3Toil 1enbio Ha
OOKOBOI MOBEPXHOCTH MEMOpPAaHHOTO KOJmauka 2 TakKe PacIoyOKeH KOMIIEHCATOp AaBJICHUS.
brnarogaps pesuHoBeIM KonbliaM 3, 4, U 8§ o0ecnieunBaeTCs repMeTU3anus dIEKTPOJHOU CUCTEMBI
CEHcopa NPy HaBMHYMBAaHUU HMKHEro Kopryca 1 Ha kopmyc ceHcopa 15. Ha kopmyce 15 cencopa
3aKperyieH pa3zbeM Ul MoAKIIoueHus kadens 10, cOeAMHSAIONIErO0 CEHCOp € H3MEPUTEIbHBIM
ycrpoiictBoMm  AKIIM-1-01. Cencopst ACpO,-06 BbIMyCKalOTCA B HECKOJIbKUX BapHaHTaX
WCTIONIHEHUS,  OTIMYAIOMIMUXCS  rabapuTHBIMU M TIPUCOCAUHUTEIBHBIMU  pa3Mepami.
YuudunupoBanusie pasmepel  ACpO,-06 TO3BONSAIOT HKCIOJNB30BaTh OTH  CEHCOPBI IS
AQHAJIUTUYECKOTO KOHTPOJS KHUCIOpOJa B OHMOJOTMYECKHX KHUAKOCTAX B (epMeHTepax u
OMopeakTopax OTEYECTBEHHOTO U 3apyO0eKHOTO MPou3BoAcTBA. O003HaAYCHUS U YHU(DUIIUPOBAHHBIC
pa3Mepsl BapuaHTOB ucrnonHeHus ceHcopoB ACpO,-06 mpu 3aka3e U B JOKYMEHTAI[MH APYToro

W3IeNvsl MPUBEACHBI B TabmuIe Ha puc. 3.8.

4.3. Onncanue KOHCTPYKIMH U3MEPHUTEJbHBIX Kamep.
Jis perieHuss psa KOHKPETHBIX 3a/1ad aHAIUTHUYECKOTO KOHTPOJS KHUCIopona (pupMoin
«Anspa BACCEHC» BbIITycKaroTCst HECKOJIBKO MOAU(DUKALUI U3MEPUTEIbHBIX KaMep.

WUsmeputenbHas kamepa i mukpoaHanmmza (MKMA) mnokazana Ha puc. 4.4.

AMnepoMeTpuyeckuii ceHcop | ycTaHaBIMBAETCS B KOPIYC 2 U3MEPUTEIBHONM Kamephl U
¢bukcupyercs B Heil ¢ moMoIbio Taiiku 3. YUyBCTBUTENbHAS YacTh CEHCOpA T'ePMETH3UPYETCS C

MIOMOLIBIO YIUIOTHUTEIBHOTO PE3NHOBOrO KoJMauka 4 mpu 3akpyuyuBaHuM raiiku 3. Jlns BBoza
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aHATU3UPYEMOM IPOOBI

MPEAYCMOTPEH BXOJHOM IITYILED

5, a gnsa BbIxoAa wTynep 6.

N

IOMOIIIBIO NKMA MOKHO

IpOBOAUTDH HU3MCPCHUA B

MHUKpooOBbemMax skuakoctei (50

MKJT) 1 Ta30B. C MOMOIIBIO JaHHOU

KaMEpbI MOKHO TaKXXE IMPOBOIHTH

U3MEpEeHHss B MHKpompobax

KpOBH.

1. AMNepomMeTpU4eCcKnii ceHcop.

2. Kopnyc nameputenbHOW Kamepbl.
3. [alka.

4. YNNOoTHUTENbHbIA KONNa4ok.

5. BxogHow wryuep.

6. BbIxogHOW WTYyLep.

Puc.4.4. ameputenbHasa kamepa Ang MuKpoaHanusa.

HsMmepurenpable kamepsl 1urd aganns3a B moToke raszos (MKII) u B moroke xunkocren (MKIDK)

nokazansl Ha puc. 3.2, puc. 3.9 u puc. 3.10. KOHCTpyKIMM 3THX H3MEPUTEIBHBIX KaMep
otmuuaroTcsi oT UKMA pacrosio)keHreM BXOJHOTO W BBIXOJHOTO INTYIIEPOB, a TaKXKe CIIOCOOOM
repmetuzanuu AC.
Koncrpykuust UKIDK  otnmwaercas ot UKIIL A
HaJIMYMEM 0OpaTHOTO KJalaHa, PacloiOKEHHOTO B HIDKHEH “

1
N,

— o
e YaCTH U3MEPUTEIHLHON KaMephl (cM. puc. 4.5).

Puc. 4.5. O6patusiit knanan B8 UKITDK

OOpaTHBI KJIalaH YCTAHABIMBACTCS HA HWKHHN —
[! INTyIep, KOTOPBIH 3aKpyuHBAeTCS B H3MEPUTENBHYIO l -.’/
w kamepy (cM. puc. 4.6). \

Puc. 4.6. YcranoBka oOpaTHOTO Kj1armaHa Ha MTYIEP
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B nannbpIx KOHCTPYKIUAX SJICKTPOJHASA CUCTEMA AC repMETHU3UPYCTCs C TIOMOIIBIO KOJIbIIa

4 (cm. puc. 4.2), yCTaHOBIIEHHOTO Ha OOKOBOW MOBEPXHOCTH MeMOpaHHOro konmauka 2. Ilpu
3aKpy4yuBaHuM raiku (cMm. puc. 3.10) pesuHoBoe Koblo 4 (cM. puc. 4.2) nepekpbIBaeT IPEHAKHOE
otBepctue 14 B xopryce AC. [{ns KpernjaeHus U3MEPUTEIIbHBIX KaMEP Ha HIUTE WIM IO MECTY»
IIPENYCMOTPEH CHEUANIBHBIN JepKaTeNb, BXOAAIMMNA B KOMIUIEKT TocTaBku. [IpucoequnuTenpHble
HITyIlepa pacCuuTaHbl Ha oaBoasAmue TpyOku u3 IIBX ¢ BHyTpeHHUM auametpom 6 MMm. Ha muaun
BXOJIa MOXET YCTaHaBIMBATbCs PuiabTp, 3amumaronmii AC oT TBepAbIX YacTHUI] IPUCYTCTBYIOIINX
B QHAJIM3UPYEMON KHUJKOCTU WU Tase.

W3mepuTenbHas kaMmepa Il aHaln3a JbIxaTesbHbIX ra30Bbix cMmeced (MK ornuuaercs

or UKMA Tewm, 4TO ee BXOJIHOW M BBIXOJHOH MITYyIEp UMEIOT YHU(DHUIIMPOBaHHBIE pazmepsl F22.
bnarogaps atomy UKJI' ¢ ACpO,-03 MOXKET ycTaHaBIMBATHCS B AbIXATEIbHBIN KOHTYD alIapaToB
HCKYCCTBEHHOW BEHTWIALIMM JIETKUX, HAPKO3HO-IBIXATEJIBHON anmnaparypbl, THIIOKCUKATOPOB U B

Ap. anmnapaTtbl MEAUIIMHCKOTO HA3HAYCHUA.

4.4. Ilpunuun padoThl aHAIU3ATOPA.

Pabora anaim3aropa OCHOBaHAa Ha TMOJSIpU3aNMK Katona HampsbkeHuem — 0.6 B
OTHOCHUTEJILHO BCIIOMOTATEIBHOI0 AJIEKTPO/Ia U U3MEPEHHUHU TOKA JICTIONIIPU3allii, BO3SHUKAIOLIETO B
pesynbrare AudQy3un KUCIOpoaa U3 UCCIeAyeMOM Cpebl, U MOCIEAYIOMEeN AIeKTPOXUMUIECKOM

pcaKknuu €ro BOCCTaAHOBJICHUS, HpOTeKaIOLLIeﬁ 10 CXEMCE

0, + 2H,0 + 4e~ = 40H~ (1)

Curnansl AC ¥ JaT4Mka TeMIEpaTypbl YCHIMBAIOTCA B NPEIBAPUTEILHOM YCHIIUTENE U
oundposeiBatoTcs. [locie pacueToB U BHECEHHS] aBTOMAaTUYECKOW KOPPEKIMHM Ha TEMIEPATYPHYIO
3aBUCUMOCTh KO3((UIMEHTa NMPOHUI[AEMOCTH Ta30IPOHHMIIAEMOM MeMOpaHbl U TEMIEpPaTypHYIO
3aBUCUMOCTh K03((ULlMeHTa pacTBOPUMOCTH KHUCIIOpOJa B BOJIE, pe3yJbTaT OTOOpakaeTcsi Ha
JHCIIIee aHAJM3aTopa B BRIOPAHHOW orepaTtopoM eauHule u3MepeHus. OTHOBPEMEHHO pe3yJbTaTr
M3MEPEHHUST MOXKET BBIBOJUTHCS B aHAJIOTOBOM (opme depe3 TOKOBBIN Bbixon 0 — 5, 0 —20 wmu 4 —20
MA, a Tarke uepe3 mudpopoir kaHan RS-485(USB). Pesynbrarhl m3MepeHUN MOTYT TaKke
3aMUCBIBAThCSl BO BHYTPEHHIOIO SHEPrOHE3aBUCHUMYIO MaMATh B PEKHMMax MPOTOKOJIMPOBAHUS U

ANEKTPOHHOTO OJIOKHOTA.
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5. OBILIMUE CBEIEHMUAI.

5.1. O0mue cBeneHust 00 M3MepsieMbIX BeJIHYUHAX U eIMHUIIAX U3MEPEeHU .

Pe3ynpTaTtoM aHamUTHUECKOrO KOHTPOJS KHUCIOpOoAa B Ta3ax IPUHATO CUUTATh €ro
napruanbHoe nasienue (pO;) wm koHreHTpamuio (cO,). Iloxg mnapruanbHBIM 1aBICHHEM
KHCJIOpO/ia B ra30BOM CMECH MOHMMAIOT Ty 4YacTh OOLIEro JaBlICHUs, U3MEPSIEMYyI0 OOBIYHO B
MM.pT.cT. Wi Klla, KoTopasg mpuUxoauTCS Ha MOJEKYJbl Kuciaopona. [lapiuanbHoe naBieHue
KHCJIOPO/Ia B BO3AYXE 3aBHCUT OT OapoMeTpuueckoro jaasieHus (B) u naBieHus BOISHBIX MapoB,
T.€. OT BJIAQXHOCTH Bo3Ayxa. Jlas u3MepeHHs KOHIEHTpAlUu KHUCIOpoJa B ra3zax OOBIYHO
HCIOJIB3YIOT BEJIMYHMHY IIPOLCHTHOE CONEPKaHNE KMCIOPOAa», @ B KAYeCTBE CAUHUIIBI H3MEPEHUS
- 00beMHbIe POLEHTHI (00. %) nim ppmv.

Pe3ynpTaTtoM aHanMTUYECKOTO KOHTPOJISI KUCIOPOJA B JKUAKOCTAX IMPHUHIATO CUUTATh €ro
napluyagbHOE JaBJI€HHE WM KOHILEeHTpauuto. [lapuumanbHoe AaBieHHE KHUCIOpOJa B KUAKOCTU
PaBHO NapLHaIbHOMY JABJIECHUIO KHCIOPOAA B ra30BOi ¢aze, ¢ KOTOPOH KMIKOCTh HAXOAUTCS B
COCTOSIHUM TMHAMUYECKOro paBHOBecHs. 111 M3MEpEeHMs] KOHLEHTPAUU KUCIOPOJa B KUIAKOCTAX
OOBIYHO MCIIONB3YIOT BEIMYMHY MAaCCOBOM KOHIICHTPALMU KUCIOPOA, BBIPAKEHHYIO B MI/JI, MKI/JI
win ppmw. B manHom Buzme wusmepenuit AKIIM-1-01 BHOCHUT [BOWHYIO TeMIIEpaTypHYIO
KOMIIEHCAINIO, YYUTHIBAIOLIYIO Kak AU (y3nOHHBIE CBOMCTBA Ia30IIPOHHUIIAEMON MeMOpaHsbl, Tak U
TEMIIepaTypHYIO 3aBUCUMOCTb KO3(ppUILIMEeHTa paCTBOPUMOCTH KHCIOPO/a B BOJIE.

YacTo npu NpoBEACHUM HU3MEPEHUH B KUIAKOCTAX PE3ysIbTaTbl U3MEPEHUU BBIPAKAIOT B
IPOLIEHTaX HACBILEHUS 3TOM )KUJIKOCTH KUCIopoaoM Bozayxa (% Hac.). Ilpu aToM nmeercs B Bumy,
YTO MAaKCMMAJIbHO BO3MOKHO€ HachlimieHue coctapisieT 100%. B naHHOM pexkume aHalu3aTop
BHOCHUT TEMIIEPATYPHYIO KOMIIEHCAIIMIO HAa CBOMCTBA ra30MPOHUIIAEMO MeMOpaHsbI.

bnaronapst peanu3oBaHHBIM B aHaJIM3aTOpE ajJroOpuTMaM BBIOOpa M Tepecdera eIMHUIL
u3MepeHuii, Bel MokeTe OCyIIECTBISATh MEPEeXo]l U3 OJHON EeIWHHIIBI M3MEPEHHs B JpPYyTyio 0e3
neperpajgyupoBKi. AHAIU3ATOP CaAMOCTOSATENIBHO OMNPEAETUT HEOOXOAMMOCTh BHECEHHs TEX WU
UHBIX TEPMOKOMIIEHCAIUH, BBIIIOJHUT BCE HEOOXOIMMBIE MEpEecueThl, CBSI3aHHbIE C W3MEHEHHEM
U3MEpSEMON BEIMYMHBI, €AMHULIBI U3MEPEHUS U NapaMeTpoB IrpaayupoBku. [Ipu 3TOM HacTpoiika
UHTEPPEHCOB aBTOMATUYECKH W3MEHHUTCS B COOTBETCTBHHM C BbIOpaHHON Bamm enuHunen
WU3MEpEHHUSL.

Anamuzarop AKIIM-1-01 MoxeT Takke TMNPUMEHATbCA [IJIsi H3MEPEHUH MacCOBOMU
KOHIIEHTpAllUU KHUCIOpOAa B JKHAKUX CpeJax, B KOTOPBIX TEMIIEpaTypHbIE 3aBUCUMOCTHU
K02(pPHUIIMEHTOB PacTBOPUMOCTH KHCJIOPOAA €Ie HEeIOCTAaTOYHO TOYHO yCTaHOBIEHBL. K Takum
KHUJIKOCTSIM OTHOCATCSl KyJIbTypaJIbHblE JKUAKOCTH OMOTEXHOJIOIMYECKHX IPOU3BOACTB, IHUBO,
BUHO, MOJIOKO COKHM, MOTrypThl, OpraHHMYeCKHE IKUJIKOCTH, HeQTenpomyKTsl M  T.IL

HpI/I6JII/I3I/ITCJ'H:HI>IC 3aBUCUMOCTH KOHICHTpalWU KHUCJIOpOAa B IIMBC W CYCJC, HACBIICHHBIX
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KHUCJIOPOAOM BO3Ayxa npu arMmocepHoM namieHuu (B=760 MM.pT. cT) OT TeMmeparypsl

npuUBeCHBI B Tabmuie 5.1.
Tabnuia mpuOIM3UTETHHBIX 3HAYCHUH KOHIIEHTPAIH KUCIOPOaa

B [TUBE U CyCJI€ OT TeMIIepaTypbl

Tabmua 5.1.
Temmeparypa, °C
AHanusupymas
KHIKOCTD 0 5 10 20 30
ITuBo 13 12 11.5 8.5 7.5
Cycno 13 11 10 8 7

Jlnst mpoBeAeHUsT U3MepeHui B Takux cpeaax B ananuzatope AKIIM-1-01 mpemycmorpen
CIelPe;KUM, CBSA3aHHBIA C BBEIEHHEM TaOJIMYHOTO 3HAUEHUS PACTBOPUMOCTH KHCIOpOJaa B
KOHKPETHOW JKUJIKOCTH TpU TemrmepaType usmepenusi. M3smepenus cO, B JaHHOM pexuMe OyIyT
MPOBOJIUTHCSI C MEHbIIEH TOYHOCTHIO IO CPAaBHEHUIO C M3MEPEHUSIMU B BOJE BCIEACTBUE
OTCYTCTBHSI JIOCTOBEPHBIX CBEJACHHA O TEMIEPATyPHBIX 3aBHUCHMOCTSIX K03 UIHeHTOB
PacTBOPUMOCTU KHUCJIOPOJAa B 3TUX KHUAKOCTAX. B JaHHOM pexume KOMIIEHCHPYETCS TOJIBKO
TEeMIEepaTypHas 3aBUCHMOCTh MPOHUIIAEMOCTH MeMOpaHbl 1o kuciopoay. Iloatomy mpu
3HAQUYUTENbHBIX OTKJIOHEHUSX TEMIEPaTyphl aHATU3UPYEMOUM Cpelbl OT 3HAYEHUs TEMIIEpaTyphl,
WCIIOJI30BAHHOTO TIPH BBEJICHUW 3HAYCHUS PACTBOPUMOCTH, OyIET BO3HHMKATH JOIOJHUTEIbHAS

MIOTPEIHOCTh U3MEPEHUN.

5.2. O6uiue cBeieHUs 0 TPaAYMPOBKe aHAJIM3ATOPA.

Curnan ACpO, sBrsercss JAMHEHHOW (QYHKUMEH NaplUualbHOrO JaBJICHUS KHUCIOPOJA.
[TosTomy 1Sl TpaZyMpOBKHM aHaIM3aTOpa HY>KHO MMETh BCErO JBE TOYKU: STAJIOHHYIO HYJIEBYIO
Touky (Hampumep, “Hosb-pacTBOp”, YMCTHIN a30T, apTrOH U JAP.) U TOUYKY, ONMPEACIIEMYIO CPEIOH C
W3BECTHBIM MapLUATbHBIM JABJICHUEM KHUCIIOpOJa, HampuMmep, aTMOC(HEpHBIM BO3AyXOM WU
noBepo4Hoi razoBoil cMeckto (I1I'C). IIoHATHO, 4TO OT TOUHOCTH I'PaAyHPOBKHU 3aBUCUT TOUHOCTb
n3Mmepenuil. Tak, HanpuMep, IpyU U3MEPEHUAX B 00JIaCTU HU3KUX 3HAUeHUN pO, TOUHOCTH aHAIU3a
B OOJIbIIEH CTENEHM 3aBUCUT OT TOYHOCTH I'PaJAyUpOBKU HYJIEBOM TOYKH, U HA0OOPOT, TOYHOCTh
n3MepeHuit B obnactu Oosnbmmx pO, B OONbLICH CTENEHU 3aBUCUT OT TOYHOCTU TIPaTyUpOBKU
aHaJIM3aTopa Mo BO3AYXY.

['maBHBIMM OTIMYUTENBHBIMU OCOOEHHOCTSIMU CEHCOPOB, MCIONIb3yeMbIX B coctaBe AKIIM-
1-01, sBASIOTCS MpEeTbHO HU3KOE 3HAUYCHHE OCTATOYHOTO TOKa CEHCOpa, €ro CTaOWUIBLHOCTH BO
BpEMEHU U  OOECIEeUeHHE «HEpa3pyILIAIOIIero» KOHTPOJS  aHAIM3HPYEMOM  KHUJIKOCTH.

XapakTepUCTUKH CEHCOPOB IMO3BOJSIOT OTKA3aThCS OT HEOOXOIMMOCTH TPAIyHUPOBKH HYJIEBOM
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TOYKHU B IMPOLECCE IKCILUTyaTalluu U OIrpaHUYUTHCA IMMPOBCACHUCM JaHHOM npoucaypel TOJIBKO IIpHU

3aBOJICKUX PEryJIMPOBKAX U NP MOBEPKAX.
JUia TpamyupoBKH «BEPXHEI» TOYKM MpH OKCIUIyaTallud aHajlu3aTopa peai30BaHbI
CJIEIYIOLINE BUBI IPATyUPOBOK:
e aBTOMaTHYECKas IpaJyHpoBKa M0 aTMOC(HEPHOMY BO3AYXY,

e TrpalyupoBKa o nosepoyHoi razosoit cmecu (I1I'C).

ABTOrpaaynpoBKa 1o atMochepHoOMY BO3AYXY.

[Ipu rpagyupoBke mo aTMochepHOMY BO3AYXY BO3AYX JI€1al0T HACBIIIEHHBIM MTapaMU BObI
BO M30€XaHUE HEOIPENEJICHHOCTH B ONPE/ICICHUN YPOBHS BIIAXHOCTH. PeXuUM rpagyHpOBKH IO
aTMoc(epHOMY BO3IYyXy, MpPU KOTOPOM aBTOMATUYECKU YUYUTHIBAETCA 3aBUCHUMOCThH JABJICHUS
HACBIIEHHBIX BOASHBIX MIAPOB OT TEMIIEPATypPbl, HA3BaH PEKUMOM aBTOIPAyUPOBKH.

IIpu mpoBeneHMHM aBTOMAaTHYECKOM TIpagyHpOBKM IO aTMOC(EpHOMY BO3IyXy B
aHaM3aTOpPEe YUYUTHIBAIOTCS pE3yJIbTaThl H3MEPEHHS TeMIlepaTypbl MeMOpaHbl C MOMOIIBIO
BcTpoeHHoro B AC patuuka temneparypsl. biaronaps komrneHcauuy TeMIepaTypHOi 3aBUCUMOCTH
€e NPOHMIIAEMOCTH TIpaAyUpOBKAa M M3MEPEHHE BEJIUYMHBl MApPIUAIbHOIO JaBJICHUS WIH
IPOLIEHTHOTO COJEPIKAHUS KMCIOPOa MOTYT TIPOBOAUTLCS Ipu Temreparypax ot 0 g0 50 °C. Ipu
U3MEPEHUH KHCIOPO/a B KHUIKOCTIX B €IUHHUIIAX MAaCCOBOM KOHIEHTPAIIMK KOMIIEHCUPYETCS TaKKe
TEMIIepaTypHasi 3aBHCUMOCTh KOX(PQHIMEHTa PpacTBOPHUMOCTH KHCIopoda B Boxe. llosTomy
U3MEPEHUs] MacCOBOM KOHIIEHTPALMU KHUCIOpPOAAa B BOJE TaKKe MOIYT IPOBOAUTHCS MpHU
temneparypax ot 0 1o 50 °C. Anropurmbl AKIIM-1-01 Mo3BOJST MPOBOAMTH IPAJyUPOBKY B
11000i1 BBIOpaHHOW EAMHHUIIE H3MEPEHHUs, a 3aTeM IEPEeXOJUTh B JIIOOYI0 IPYIyI0 EIMHUILY
u3MepeHus: 0e3 MOBTOPHOW TIpagyHpOBKH. AHanmu3aTtop CaMOCTOSATENBHO  ONPEAEIHUT
HEOOXOIMMOCTh BHECEHHUS T€X WIM HHBIX TEPMOKOMIICHCALMH, BBINOJIHUT BCE HEOOXOAMMBIE

MEepeCcUYCThI, CBA3aHHBIC C U3BMCHCHUCM KaK HSMePHCMOﬁ BCJIMYHNHBI, TAK U CIUHHUILIBI U3MCPCHUA.

5.3  OOmme cBeieHHsA 0 BBEICHHH KOPPEKIHMH Pe3yJbTATOB H3MEpPEHHUH.

5.3.1. Koppekuusi Ha u3MeHeHHe 0apOMeTPHYeCKOro 1aBJIeHHS.

N3mepsiemble BennuuHbl «IIpolieHTHOE copepkaHue Kuciaopoaa B razax» (00. %), ppmv u
«IIpolleHT HACBHINEHUSA JKUAKOCTH KHUCIOpoAoM Bo3ayxa» (% Hac.) He 3aBUCAT OT
Oapomerpuyeckoro naieHus. [1o3TroMy nmpu M3MepeHUHM JaHHBIX BEJIMYMH C MOMOIIBIO CEHCOpa
HapIMaTbHOTO JABJICHUS HEOOXOIUMO CIEIUTh 3a HM3MEHEHHMSAMH o0O0mero 0apoMeTpuiecKkoro
nasiieHus (B) ¢ nenbro uckitoueHus ero BnusHus. Ecnu Gapomerpuyeckoe AaBiIeHHE OTIMYACTCS
6onee yueM 10 MM.pT.CT. OT JaBJEHHUS, UMEBLIETO MECTO BO BpeMs MOCIEIHEH IpajyHpOBKH, TO

HEOOXOMMO BBECTH HOBOE 3Ha4yeHHe. JIJii 3TOro B peXHMME YCTAHOBKH YCJIOBUH H3MEPEHHUS
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HeO6XOI[I/IMO BBCCTHU TCKYLICC 3HAUYCHUC 6apOMeTpI/I‘leCKOl"O JaBJICHUS. HpI/I 3TOM HC Tpe6yeTcsI

MPOBOANTHh aBTOTPAAYUPOBKY CHOBa. Te ke MJCWCTBHS MNPEANPUHUMAIOT IJs H3MEPECHHUS
COJIepKaHUsI KUCIOpOJa TPH TIOBBIIICHHBIX NABJICHUSAX, HAIpUMEp, B Oapokamepax M COCyIax,
paboTaronux npu U30BITOYHOM JaBICHUH.

[Ipn mpoBeneHUM H3MEpPEHUN MapIHUAIBHOTO [aBICHHUS KHCIOpOAa WU MacCOBOM
KOHIICHTPALIMU KUCJIOPO/a B JKUAKOCTSAX, BBOAUTH KOPPEKLUHUIO HA U3MEHEHHE 0apOMETPHYECKOTO
JABJICHHUS B IPOMEXKYTKAaX MEXy TpPaAyHpPOBKaMH HE CIIEJyeT, TaK KaK MapliuaaibHOE JaBJeHHE, Ha
KOTOpOE pearupyeT CeHCOop, OT 00MIero 6apOMETPUIECKOTO IaBJICHUS HE 3aBHCHUT.

5.3.2. Koppekuusi Ha COJI€HOCTb.

W3BecTHO, UTO C yBEIMUYEHUEM COJIEHOCTH MAacCOBas KOHIEHTpAIMsl KHCIOPOAa B BOJHBIX
pacTBopax yMmeHbInaeTcs BcaeactBue 3pdexra Ceuenona. [ToaToMy npu nmpoBeeHUN U3MEPEHHMA
MacCOBOW KOHIIGHTPAIMHA KHUCIOpoAa (CIUHHIBI W3MEPEHUS MT/JI, MKI/JI, ppmw) B BOJax ¢
comepxanueM cojieii 6onee 1 /1 HEOOXOAUMO BBOJUTH KOPPEKIMIO Ha cojeHOCTh. Cremyer
MIOMHHTb, YTO PA3NUYHBIC CONU TO-Pa3HOMY «BBICATHBAIOTY KHCIOpoA. OOBIYHO KOPPEKIHIO Ha
COJICHOCTh BBOJST I10 TMIOKA3aHUSAM KOHIYKTOMeTpa B nepecuere Ha NaCl.

5.3.3. Koppekuus CHCTEMATHYeCKOHl NOIPEIHOCTH H3MEpPeHHi: KoI(pPUIHEeHT

«XKuakoctb-I'a3».

[TIpu anammze xkuakocted ams ACpO, XapakTepHbl CHCTEMAaTHYECKHE MOTPEIIHOCTH
m3mepenuit. [Ipupoma momoOHBIX OmMHMOOK CBs3aHa ¢ HeuaeanbHOCTBI0O ACpO,. OTu ommoOku
MPOSIBISIOTCS B pazHuile nokazanuii ACpO; B ra3oBoil (a3e W KUIKOCTH, HaXOMSIICHCS C HEl B
COCTOSSHUM JMHAMHYECKOrO paBHOBecHs. OJTa omuOKa mojyunia Ha3BaHHE KO3(PPUIHEHT
«OKUIKOCTh-ra3y». Jlnsg Hanbosee coBepiieHHbIX KOHCTPYKIU ACpO; k03)PHUIMEHT «KUAKOCTb-
ra3» coctanisieT ot 2 10 6 % (1.e. mokazanuss ACpO, B xKUAKOCTH MeHblue nokazanuit ACpO; B
ra3zoBoii (paze Ha 2-6%). s ACpO,-01, ACpO,-05 u ACpO,-06 K03PDUITUEHT «KUIKOCTH-Ta3»
He npesbimaet 2,5 %. ng ACp0O,-03 u ACp0O,-04 BennunHa KO3PGUIUEHTA KUIKOCTh-Ta3z» HE
MIPEBBILIAET COOTBETCTBEHHO 5 U 3,5 % mpH pacxojie aHAIM3UpPyeMoOH KkuaKocTH Oonee yem 0.5
n/uac. B anammszarope AKIIM-1-01 peanu3zoBaH ajiroputM BHECEHHsS KOMIICHCAIUU
CUCTEMATUYECKOM MOTPEIIHOCTH <CKUIAKOCTb-ra3z». MeToauka u3MepeHus: U mpoleaypa BHECEHUS
KOppEeKIUU 3Toi ommOku onucana B [Ipunoxxenuu 2 [lacnopra.

5.3.4. Biusinue CKOpOCTH MOTOKA AHAJU3HPYEMOil KUTKOCTH.

Curnan ACpO, 3aBUCUT OT CKOPOCTH MOTOKAa aHAIU3UPYEMOW KHUJIKOCTU B OKPECTHOCTU
ra3onpoHuIiaeMol MemMOpaHsbl. JlJis MUHUMU3alUU BIUSHUSL CKOPOCTU MOTOKA HA M3MEPHUTENbHBIH
curnan mapametpbl ACpO, ONTHUMHM3UpPOBAaHBI U BHIOpAHBI HCXOJS M3 YCIOBHUS OOecreueHus
«HEepa3pyLIAoUIero KOHTPOIs» aHanusupyemoi xuakoctu. B ACpO,-01, ACpO,-05 u ACpO,-06

HCIIOJIB3YIOTCA MHUKPOKATOAbI, [IO3TOMY BJIMAHUC CKOPOCTHU IMOTOKA Ha CUTHAJI AC HEe3HAYUTEIIHLHO
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Onarosapst MaJIoMy NMOTPEOJICHUIO KUCIOpoia caMuM ceHcopoM. Jlins oOecrieueHust U3MepeHuil B

MUKPOTPAMMOBOM 001aCTH KOHIEHTPALUH HEOOXOJUMO MPUMEHSITHh KAaTObI OOJBIIETO AUaMeTpa.
[Tostomy B ACp0O,-03 u ACpO,-04 ucnons3yrorcst karoasl guamerpom 10 1 mm. Ilpu ckopocTsix
noroka Oojee 1 J/d4ac 3aBHCHMOCTh CHTHaJia JaHHBIX CEHCOPOB OT CKOPOCTH ITOTOKA
HE3HAUUTEIbHA M HE TpeOyeT TpPHUMEHEHHs CICHUAIBHBIX TMEPEIUBHBIX YCTPOWCTB U
cTabunu3aTtopoB pacxopna. llerecooOpa3HOCTh MPUMEHEHHUS ITHX YCTPOWCTB OINpaBlaHa TOJIBKO
npu pacxomgax MeHee | 1/gac. ABTOMATHYECKYH JK€ KOPPEKIHIO OIIUOOK H3MEPEHUs,
OOYCIIOBJICHHBIX MAJIBIMH PAacXOJaMH, MOXHO OOeCHednTh ITyTeM 3afaHus KodpQuimenrTa
«KuakocTe-ra3y», IpeaBapuUTEeIbHO H3MEPEHHOTO MPH JaHHOM pacxojae. MeToauka omnpeaecHus

HOIPaBOYHOT0 ko3 durmenta «Kunkocrs-ras3» onucana B [lpunoxenun 2 Ilacnopra.

6. YKASAHUE MEP BE3OITACHOCTHU U PEKOMEHJIAIIUHA 110
IKCINUIYATAIIUU AHAJIN3ATOPA.

6.1. DOkcmnmyaranusi aHanuzaTopa 0e3 O3HAKOMIIGHHS C HACTOSIIUM PYKOBOACTBOM HeE
PEKOMEHyeTCsl.

6.2. TexHuueckoe O0OCITy)KMBAaHHWE AaHAIU3aTOpa M PEMOHTHBIE pPAa0OTHI  JIOJIKHBI
MPOBOAUTHCA MIPH OTKIIOYEHHOM MUTAHUU.

6.3. Ilepen BKIIOUEHUEM aHAIU3ATOPA B CETh CIIEYET MPOBEPUTH MPABIIBHOCTh YCTAHOBKU
IPEOXPAHUTENS], COXPAHHOCTh M30JISIIIMU CETEBOTO IITHYPa U BUJIKU MOJKIIOUYEHUS K CETH.

6.4. I1pu sKcIuTyaTaliu aHaM3aTopa 3anpeniacTcs:

- TPOU3BOAMTH COEIMHEHHUE U pa3beUHEHNE KalOesel Mpy BKIIOYEHHOM B CETh aHAIN3aTOPE;
- 3aMBIKaTh KOHTAaKThl TOKOBOTO BBIXOJa W IUGPOBBIX KaHAJIOB MpPH BKIOYCHHOM B CETh
aHaIM3aTope;
- paboTtaTh MpU HEUCIPABHOM aHAIIN3ATOPE;
[Ipu oOHapyKeHWH HEUCHPABHOCTH HEOOXOAMMO BBIKIIOUUTH AHAIM3aTOP M BbHI3BATH
crienuanucra (agpec U KOHTakTHbIE Tenedonsl Ha 1 cTp. PD).

6.5. He nonyckaercs:

- TPUMEHSATH IIHYP U COEOUHUTENIbHBIE KaOEIH ¢ MOBPEXKACHHON U30JIALNEH;
- TPUMEHATH HECTaHJAPTHBIE MPEAOXPAHUTEIH.

6.6. IIpu pabote ¢ aMIepOMETPUUYECKUM CEHCOPOM CIeAyeT COOJII0IaTh OCTOPOKHOCTD,
oOeperasi CTEKJIIHHYIO TWJIB3y OT yAapoB. lIpu UIMTENbHOM XpaHEHUH aMIEPOMETPUUYECKOTO
ceHcopa B HepaboueM coctossHuH (Ooyiee 6 Mec.) HEOOXOAMMO CIUTh PAcTBOP dJICKTPOJIHTA,
MIPOMBITH KOPIYC CEHCOpa AUCTUIIMPOBAHHOW BOJOM U OJIETh €r0 HAa aMIEPOMETPUUYECKUI CEHCOP

(eM. m. 3.7). Ilpm ycraHOBKE aMIEpOMETPUYECKOTO CEHCOpa B H3MEPHUTENbHYIO KaMepy
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HeO6X0,I[I/IMO MNPOBEPUTH HAIINYNEC I'CPMETUSUPYIOIICTO KOJIbIA 4n YIUIOTHUTCIIBHOT'O KOJIITa4YKa 11

(cm. puc. 4.2).

6.7. Ilpu pabote u MexperiaMeHTHOM 00ciyxuBaHuu AC He JOIMyCKaeTCs MPUKIIAIbIBATh
Mexanndeckue ycwnusa K kademo AC. Ilpu pabore unu gnurenbHoM xpaneHun AC ¢ pacTBopom
anekTponura (6osee 1 roga) MOryT BOSHMKHYTh TPYIOHOCTH ¢ pazbopkoil AC mu3-3a BBICBIXaHHUS
pacTBOpa 3JIEKTPOJIUTA U KpUCTaJIM3aluu cojeil B kopnyce AC. B aToM ciayuyae oTkpyTuTe raiky 1
(cM. puc. 4.2) 1 ¢ NOMOUIBIO LINpHULA 3aJeiTe 1 MI AUCTUINIMPOBAHHON BOJbI B BEPXHIOIO YaCTh
koprnyca 2. Yepes 2 — 6 yacoB aMIEpOMETPUYECKUN CEHCOpP MOXKHO J0CTaThb W3 KOpIyca, He
MIPUKJIAIbIBAst OCOOBIX YCHIIUI.

6.8. Bo mn30exaHue 3arps3HEHUs SJIEKTPOAHON CHCTEMBl HE JOIYCKAaeTCs IMPHUKAcaThCs

pyKamMHu K MOBEPXHOCTH 3JIEKTPOIOB.

7. HOAI'OTOBKA K PABOTE

7.1. O61ue TpeGoBaHNsA K YCTAHOBKE AHAJIM3aTOPOB KHCJI0PO/AA.

Amnanuzaropsl AKIIM-1-01 MoryT ycTaHaBIMBaTBHCS B JIAOOPATOPHBIX MIIM MPOMBIIIIICHHBIX
yCIOBUSAX “TIO0 MeCTy’ WiIM Ha 1uTe. B 3aBUCMMOCTH OT BapuaHTa HCIOJHEHHUS aHalInu3aTropa
aMIIEpOMETPUYECKUI CEHCOP MOXKET YCTaHaBIUBATbCAd B M3MEPHUTEIbHYIO Kamepy, (epmeHtep,
OUOpeakTop, a3pOTEHK WM HEMOCPEICTBEHHO B aHAIM3UPYEMYIo cpely. B BapuaHTax HCHOIHEHUS
anasimzaropoB AKIIM-1-01, npegycMarpuBaromux oCTaBKy U3MEPUTEIbLHON KaMePbl, pACCTOSHUE
Ha KOTOpPOE€ OHa MOXET OBITh yJalleHa OT aHajau3aropa omnpezaensercs mamuHou kabems AC.
N3mepurenbHas kamepa J0JKHa ObITh 3aKpeIlIeHa B IepKaTelle, BXOAAIIEM B KOMILJIEKT TOCTAaBKH.

[Ipy npoBeneHUM HENPEPHIBHBIX M3MEPEHMH KOHIEHTPALMU KHCIOpoJa B IOTOKE
KHUJIKOCTEH WM Ta30B, PEKOMEHAYeTCs Ha JMHUM BXOJAa aHAIM3UPYEeMOH MpOObl yCTaHOBHUTH
perynsaTop pacxoma (Apoccenb) W XOJIOAWIBHHK. Perynstop pacxonma IOKeH 0OOecTeyrBaTh
peryJupoBaHue pacxoja aHAIM3UPYeMOn MpoObl Yepe3 u3MepuTeabHyto kamepy AC B auamazoHe
or 0 no 50 n/gac. XonoaWIbHUK JOJKEH 00ecreunBaTh OXJIaXACHUE aHAU3UPYyeMOM MpoObI 10
temreparypel 0 — 50°C. C menbi0 YMEHBIIEHHS BPEMCHH TPAHCIIOPTHOTO 3amas3/bIBAHUs U
3¢ dekToB “mojcoca Bo3ayxa’ PEKOMEHIYETCS aHAJIM3aTOp YCTAaHABIMBATh B HEIOCPEICTBEHHOM
O0m30CcTH OT MPOOOOTOOPHOW TOukM. J[s MoaBOMa aHAIM3UpPyeMOW MPOoObI K HM3MEPUTEIHHOU
kamepe AC nomyckaeTcs UCIOJIb30BaHUE TPYOKH M3 HeprKaBerolleil cTaiu Uik ruOKoil TpyOku u3
[IBX ¢ BHYTpEeHHMM AMaME€TpOM HE MeHee 4 MM U TOJIIMHOM CTeHKM He MeHee | mm. He
JIOTTyCKAeTCs TPHU MPOBEIEHUN HENIPEPHIBHBIX U3MEPEHUN KUCIOpOAa B MUKPOIPaMMOBOM o0acTu
KOHIIGHTPALMU HCIOJIb30BaHUE TPYOOK M3 CHIMKOHOBOW pe3uHbl. CMB aHaIM3MpPyeMOMl MpoOsbl
JOJDKEH OBbITh CBOOOJHBIM. [ls1 3TOr0 JOMyCKaeTcsl HCIOJIb30BaHHE TPYOKH C BHYTPEHHUM

JMaMETPOM HE MEHee 4 MM.

HayuHo-npousBoactBeHHasa ¢mpma «<BUOAHATIUTUHECKUE CUCTEMbI U CEHCOPbI»
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7.2. YcTaHOBKA H3MEPUTEIBLHOIO ycTpoiicTBa ananuzaTopa AKIIM-1-01

Anamuzatop AKIIM-1-01 BeimonHeH B repmeTHndHoM Ookce. Ha 3amHeil creHke
aHaJIM3aToOpa YCTAHABIUBAIOTCA YEThIpE MOHTaXXHble MNeTIH 4. YCTaHOBOYHBIE pa3Mepbl Jid
KpeIJICHUsI aHaJIn3aTopa MpuBeneHbl Ha puc.7.1. Kpemienue 60kca mpou3BOIIT Yepe3 OTBEPCTHS B
MOHT@)XHBIX METJISIX C MOMOIIBI0 BUHTOB M4 win mro0enbHbIX coennHeHuid. Ha paccrosHuu He
6onee 1.5 M oT aHanM3aTOpa Kpenar cereByto po3etky 220 B unu 36B.

7.3. YcTaHOBKA M3MEPUTEIbHON KaMepbl.

W3meputenbHas kamepa ycraHaBiauBaeTcs B mnocTaBisieMoM BMecte ¢ MK nepikarerne,
KpEeIJICHHEe KOTOPOI'0 OCYLIECTBISAETCS ¢ MOMOILBIO OJHOTO BUHTAa U JBYX IITH(TOB. st aTOrO B
MecTe KpeIUIeHHs JepkaTesisi HeoOXOIMMO MOJIrOTOBUTh OJHO pe3bboBoe oTBepcTHe M4 M 1Ba
oTBepcTUsl MOA MWTUDTH AuaMeTpoM 2 MM corjlacHo puc.7.2. Ilpu cBepieHHMH OTBEpPCTUI
JUaMETPOM 2 MM Bbl MOXKETE MpPEIyCMOTPETh BO3MOXHOCTh ycTaHOBKM MK B BepTuKaibHOM
IIOJIO’KEHUU WX IOJ OCTPBIM YTJIOM K FOPU30HTY. 3aKpENUTE IepKaTeib C MOMOINBI0 BUHTA M4,
IpeBapUTEeIbHO COBMECTHB IITH(THI B iepaKaTese ¢ OTBEpCTUIMH d=2 MM.

VYcranosure AC B UK u 3akpyTuTe HaKuIHYIO raiiky 1o ynopa. Ilpu 3akpydnBanuy raiiku
PE3MHOBOE KOJBIIO HAa MeMOpaHHOM Koimauyke noibkHo repmerusupoBatb AC B HK. 3atem
ycranoBute MK B nmepxartens. AHAIM3UPYEeMyl0 MpoOy TOABOMAT C IOMOIIBIO TPYOKH W3
HepykaBerolel cranu win Tpyoku u3 [IBX (moauBUHUIXIIOPUA).

7.4. llonkJIl04eHUe aHATIU3ATOPA.

KabGemn TOKOBOrO BBIXOZA, peJe€ «CYXHX KOHTAKTOB», IM(poBOro uHTEpdeiica
MOJCOEAUHACTCS K pazbeMaM Ha KOpPIYyCEe aHajau3aTopa B CcOOTBeTcTBUU ¢ Puc.7.3. Jlua
CTaHJapTHBIX TOKOBBIX BbIXOMO0B 0/4 - 20 MA wmu 0 - 5 MA cymMma CONpPOTHBICHUN
PETUCTPUPYIOIIETO TMPUOOpPa U OMHUYECKOTO COMPOTHUBICHUS Kabenst He NoybkHa mpesbimarh 700
Owm un 2,5 kxOM COOTBETCTBEHHO.

[Ipu BBITTyCKE C TPOM3BOJCTBA aHAIM3AaTOp HACTpoeH Ha padory oT cetu 220B 50Imm.
[TepexntoueHne pexuma MUTAaHUS OCYIIECTBISIETCS YCTAHOBKOM NPEAOXPAHUTENS B IOJIOKECHHE,
COOTBETCTBYIOIIEE MUTAHHUIO aHaimu3aropa (puc.7.4.). [lyis noctyna B HIDKHUI OTCEK HEOOXOIUMO
OTKPYTUThH BUHTHI H, TIOTSIHYB Ha ce0s MEepeIHIO0 MMaHeNb, OTKUHYTh €€ Ha meTsix. Eciu nutanue
aHajgu3atopa Oynmer ocymecTBiIsIThes oT cetw 36B 50 I'm, HeoOX0oAMMO YCTaHOBHTH
IIPEIOXPaHUTEIb B COOTBETCTBUM C MAPKUPOBKOW BHYTpPHU KOpITycCa.

Buumanue! HomuHaabHble TOKM mnpenoxpanutesein aas 220B u 36 B pasnbie u

yKa3aHbl Ha Ta0JIMYKe BHYTPH Kopmyca.

HayuHo-npousBoactBeHHasa cmpma «<BUOAHATNTUTUHECKUE CUCTEMbI U CEHCOPbI»
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Puc. 7.1. YcTaHoBKa H3MEpUTEIHHOTO OJIOKA.
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Puc. 7.2. YcraHoBKa U3MEPUTEIBLHOU KAMEPHI.
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Puc. 7.3. [loakatroueHne nHTEPQEHCOB.

1. BBoz ceHcopa M BHEIIHETO U3MEPHUTEIBHOTO OJI0Ka.

1.1. KaGenpHbIN BBOA ¢ BHYTPEHHUM MOJIKITIOYECHHEM.
1.2. lludporoit nuHTEpPEIC ¢ BHSITHUM ITOAKITIOYCHHUEM.

Konrakr | Haznauenue
1 A
2 —
3 B
4 -

2. [Mopxnrouenue nugposoro naTepdeiica RS-485 nu USB.

KonTakr | Haznauenne [IBeT xabemst
1 A /USB-D+ OpanskeBblil
3 B/ USB-D- beno-opanxeBblit
4 GND
6 +5B
3. [ogktoueHre KOHTAKTOB perie.
Pene 1 Pene 2
Konrakr | HazHaueHue KoHnrakt Ha3nauenue
1 Oo6mmin 2 OO0t
3 Hop. 3aMKHyT 5 Hop. 3amMkHyT
6 Hop. pazoMkHyT 7 Hop. pazoMkHyT
4 —
Konrtakt | Haznauenue LBeT xabemnst
1 + OpaHKeBbIil
3 — beno-opankeBblii

5. KaGenpHbIi BBOI IUTAHUS.

HayuHo-npousBoactBeHHasa cmpma «<BUOAHATNTUTUHECKUE CUCTEMbI U CEHCOPbI»
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Puc. 7.4. Hwxuuii oTCek aHamu3aropa.

1 — IIpenoxpaHuTenp B MOJOKEHUH, COOTBETCTBYIOIIEM pexxuMy nutanus 220 B,
2 — OTcek 3eMeHTa MUTaHUs YaCOBOM MUKPOCXEMBI,

3 — OTcek dJIeMEHTA TUTAHUS noJjrsipu3anu CECHCOpa.

7.5. BruawuyeHue  aHaau3zaropa. BxiroyeHue — aHanuzatopa  OCYUIECTBIISIETCS
MOACOEIMHEHUEM IITENCENIbHOW BWJIKM MHUTAHUS aHalu3aTopa K po3eTke ¢ HampsbkeHuem 220B
yactoroi 50 I'm.

[pumedanue. Jlns monspu3ayl 3JIEKTPOJOB aAMIIEPOMETPUIECCKOTO CEHCOpa OH JOJIKCH OBITh
MOJKIIIOYEH K HW3MEPUTEIbHOMY YCTPOMCTBY aHanu3zaropa B TeueHue 9-12 wacos. Ilpu
BhIKITIOYeHHH aHanu3atopa AC monspusyeTcst OoT OaTrapeiiku, yCTaHOBIEHHOM B HIKHEM OTCEKe

aHanmu3aTopa. batapeiiky Heo6xoanmMo 3aMeHsATh | pa3 B 2 roja.

Hay4yHo-npoussoacTBeHHan pmpma «kBUOAHATIUTUYECKMUE CUCTEMbI U CEHCOPbI»
AHAJIU3ATOP KUCJTOPOOA AKIMM-1-01
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8. HACTPOUMKA 1 YIIPABJIEHUE PEXKUMAMM PABOTHI AHAJIU3ATOPA

8.1. BkiIloueHne aHAIM3aTOPAa U MHTepeiic NporpaMMblL.

Brmrounte ananuzarop. Ha rpadudeckom maucruiee otodpasutcs Jiorotur Gpupmsl «Asbdha
BACCEHC». 3arem aHanu3aTop NEpeiieT B peXUM H3MEPEHUS M Ha JAWCIUIEE MOSABATCA
pe3ysbTaThl HM3MEpPEHHs KOHIGHTpAallMM KHUCIOpPOAa B BBIOPAaHHON eIuHHMIIE HW3MEPEHUs,
TEMIIEpATyphl, a TAKXKe BpeMs U Aata (CM. puc. cM. puc. 8.1).

—— VHauKanys npeBhIIeHUs Jrarna30Ha IKaibl CaMOIIHCIIA
Wuavkanus BKIOUEHMs! (BBIKIFOUEHHST) 3ByKOBOM CUTHAJIN3aLuU
WuankaTop NpoTOKOJIMPOBAHUS PE3YIbTaTOB U3MEPEHHI B NaMATh

WMHaukaTop NpeBbIIeHNS IOPOrOBBIX YPOBHEN CUTHAIA3ALUN

Nunukatop BKIIFOUEHUS 3JICKTPOHHOTO OJIOKHOTA
Nunukatop omuoOku
v w‘ A ¢

A
= E E] EI" 2 3 . BCE <= CTpoKxa UKOHOK M TIOKa3aHUs TeMIIepaTyphbl

<= [Iloka3aHuss aHanu3aTopa B BBIOPaHHOU
€AUHULE U3MEPEHUS
. 06%

14-78 O 03 17 | <= BpewMs, nata u3MepeHus U cpea NpoBEACHUS

U3MEPECHUN:
— U3MEPEeHHs B Ta30BOH dase,
— U3MEpEHUs B BOJHBIX )KUJIKOCTSX,
— U3MEpEHNUs B HEBOHBIX cpeax (Crenpexum).

Puc. 8.1. Okno pe3yromamoe uzmepenus

CrpaBa ot nucruies aHainuzaTopa (cM. puc. 4.1) pacnonoxeHa KiIaBHaTypa, COCTOSILIAs U3

1IecTy KHOMOK. KHOMKY KJIaBUATyphl BRIOJIHSIOT CIeyIoIue (QyHKIHK:

o

- knonka «BBOJl» BemonHser ¢ynkuuu Bxoga B okHa MEHIO, BBojma naHHBIX H

BBIOOpA OMITUI MEHIO;

C — xuomka «OTMEHA» BBIMONHSET (GYHKIIMIO OTKa3a OT BBIMTOJHEHUS TNpeajaracMbix Ha

JMCIUIee JAEHUCTBUMM M BO3BpaTa K MpenbIaylIuM onuusM MeHwo. Hakatue u yaepxaHue 3TOu
KHOMKM B HA)XaTOM COCTOSIHUM B TE€YEHHE 5 CEeK. OTKJIIoYaeT 3BYK curHaiuzauuu. [loBTopHOoe
YACPKaHHUE ITOU KHOIIKH BKIIFOYAET 3BYKOBOM CHUTHAI.

UeTblpe KHOMKH, PACIONOXKEHHBIC B YIJIaX POMOA, BBIMOJHSFOT (YHKIHH TEPEMEIICHUS

Kypcopa B HalpaBJICHUSIX, YKa3aHHBIX CTPEIKaAMHU.

HayuHo-npousBoacTtBeHHasa dupma «kBUOAHAITUTUYECKUE CUCTEMbI U CEHCOPbI»
AHATINU3ATOP KUCNOPOAOA AKMNM-1-01
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Ecnu ananmzarop TpeOyeT BBEICHHUS YUCIOBBIX 3HAYCHUH, TO
kHonkamu co crpenkamu «BIIPABO», «BJIEBO» BbiOupaetcs
3HAKOMECTO JUIsl BBOAA KOHKpeTHOM mu¢psl. C NOMOMIBIO 3THUX
KHOTIOK TaKXe OCYIIECTBIACTCS (PYHKIUS MPOIUCTHIBAHUS JAHHBIX,
3alMCaHHBIX B YHEPIOHE3aBUCUMYIO MMAMSITh.
Kuonku co crpenkamu «BBEPX», «BHU3» npu BBenenuun
YUCIIOBBIX WJIM CHUMBOJIBHBIX 3HAYCHWH BBITIOIHSIOT (YHKITHIO
«TIPOUCTHIBAHMS («OOJBIE» U «MEHBINEY») U BEIOOPA KOHKPETHBIX
udp.
B pexume «3mepenne» npu Haxxatuu kHonku « BHU3» ocymiecTBiseTcs 3anuch JaHHBIX B
9JICKTPOHHBIN OJIOKHOT.
OnnoBpemenHoe Haxatue kHomok «BHU3» m «BBO/l» B HEKOTOpHIX OKHaX IO3BOJISIET
BOUTH B CITyKEOHBIE MEHIO Pa3IMYHOT0 HA3HAUCHUSI.
Bo Bpemst paboThl aHaTM3aTOpa HA JUCILIEE MOTYT MOSBISTHCS COOOIICHHUS
JK/TUTE - 510 cOOOIIEHNUE MOSBIISETCS BO BPeMs CTAOMITN3aIlNU TIOKA3aHUH.
CEHCOP HE HOJK/JTIOYEH - 510 cOO00IIeHNe TOSIBISETCS, KOT/Ia CEHCOP HE TMOAKIIOYEH K
aHAIN3aTOPY WIH MOBPEKICH €ro Kabeb.
[Tonb30Banme MpPOrpaMMHBIM UHTEP(HEHCOM CBOTUTCS K BBIOOPY HY)KHBIX OIIUN B MEHIO U
OTBETaM Ha BOMPOCHI, MpeajiaracMble Ha JUCIUIee, ¢ MOMOIIbI0 ABYX KHOMOK «J/lay (BBOJ/) u
«Her» (CBPOC). Ilpu omucannu untepdeiica [lToap3oBarens HajJ WLTIOCTpAMEH KaXIO0TO OKHA

YKa3bIBACTCA LICIIOYKaA OHHHﬁ, npu BLIGOpC KOTOPBIX BrbI BBI3BIBAETE 3TO OKHO.

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

Jns Bxona B rmaBHoe MeHIo HaxxMute «BBO/I». Ha nucnnee ananuzaropa nosiBUTCS OKHO,

**TIAEBHOE MEHK®* **T'JIABHOE MEHIO**, noka3zanHoe Ha puC.
8.2-1. B »ToM OKHE C TIOMOIIBIO KHOIIOK
JHarHOCTHES
Voma HOERT nepemenieHuss kKypcopa Bwl Mokere BwBIOpaTh
PpanFHPDBRH OZIHY U3 IIATU OHI.II/IfI.
HPDTDEDHHPDEEHHE
ExoxaoD Puc. 8.2-1. Oxno «I'nasroe menroy
Jdmnarnoctuka — Bxoaq B MeHo «/JIMAT'HOCTUKA» mno3Boautr Bam BBINOJHUTH

JUATrHOCTHUYCCKUE TCCThlI OTACIBHBIX 0JIOKOB HU3MCPUTCIBHOTO yCTpOfICTBa n BHCKTpOI[HOfI

CHCTCMBI.

HayuHo-npousBoacTBeHHasa dmpma «BUOAHANTUTUYECKUE CUCTEMEI U CEHCOPbI»
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OxHo u3mepennii = I['1aBHOe MeHI0 —> JHArHOCTHKA

B rnaBHOM MeHI0 BLIGCPI/ITC OIIINIO

++ T & - Lkt
«IMATHOCTUKA» u naxmure «BBOJI». ‘EIIHPHQL‘TI’IIH&*

Ha gucmoiee aHaJIM3aTopa IIOABUTCA OKHO k-‘-:'-—"'I.I':I"‘lI'“'_"'l'

T T
#* TUATHOCTHUKA**, 'II!:I FZIIIIe A
SMMATI

Puc. 8.2-2. Okno «/luaznocmuxay

YcranoBkn - Bxog B MmeHio «YCTAHOBKW» mno3Bomur Bam BeIOpaTh e€AMHUIIBI
W3MEPEHUS, BBECTH 0apOMETPUUYECKOE JABJICHHUE, COJICHOCTh, KOPPEKIIHIO OITHOKU JKUIKOCTh-Ta3,
HACTPOUTh MHTEp(EHCHBIE YCTPOWCTBA, YCTAHOBUTH Yachl, U BEPHYTH B CIy4yae HEOOXOIUMOCTH
3aBOJICKUE HACTPOUKHU.

OxHo usmepennii = ['J1aBHOe MEHI0O = YCTaHOBKH

TEVLTLHOEEH®* B I1IaBHOM MEHIO  BBIOEpHTE  OIIIMIO

WOoTToOEM ];'.';[ HM=21— HH]E"I «YcranoBkw» u Haxmure «BBOJ». Ha
EDT{HIIIT HaMepeHHA JUCIUIE  aHANM3aTopa  TOSBUTCA  OKHO
HETepdercoE #+yCTAHOBKIT**.

HacoE

Sap0l. HACTPOMEM
Puc. 8.2-3. Oxno «YCTAHOBKH)»

I'panyupoBkn — Bxonq B wmeHio «[PAJIYMUPOBKA» mnozBonmur Bam BbeIOpaTh u3
ABTOTPAYUPOBKH IO aTMOCHEPHOMY BO3AYXY U IPALyHUPOBKH 11O TOBEPOUYHBIM Ta30BBIM CMECSIM.

OxHo u3mepenuit = I'1aBHoe MeHI0 = ['paxympoBku

B rnaBHOM MeEHIO BBIOEPUTE OINLUIO **TDPA lIﬁ'r HPOBE A**

«I'panyupoBku» u Haxmute «BBO/l». Ha
FAETODPAIVHPOERA
IIo IIT'C Oz

AUCIIIICC aHaJIn3aTopa IIOABUTCA OKHO,

**I'PALAYNPOBKA**,

Puc. 8.2-4. Oxno «I'PAJYHUPOBKA»

IIporokosmpoBanue - Bxog B MeHI0 «[[POTOKOJI» nmo3BonuT 3a1aTh HHTEPBAJI BPEMEHU
JUISL 3alTUCU PE3YyJbTAaTOB M3MEPEHUN B DHEPrOHE3aBUCHUMYIO MaMsTh, OCYIIECTBUTH BKIIOYCHHE U
BBIKJIFOUCHUC PCIKUMaA IMMPOTOKOJIIMPOBAHHA, BHIBECTU NAHHBIC IMTPOTOKOJIA Ha ILI/ICHJIGI\/JI aHaJIn3aTopa

" KOMIIBIOTEP, a TAKIKEC YAAJIUTh JaHHBIC U3 BHGPFOHGBaBI/ICI/IMOﬁ nmaMsTH.

HayuHo-npousBoacTtBeHHasa dupma «kBUOAHAITUTUYECKUE CUCTEMbI U CEHCOPbI»
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OxHo n3mepennii = I'saBHoe MmeHlo = [IporokosmpoBanue

B rnmaBHOM MeHIO BLII6CpI/ITe OIIIHUIO

*TIPOTOEQIT*
«IIporoxonupoBanue» u Haxmute «BBO/l». Ha
FoaTaTE HHTEPEAT

OUCIIICC aHaﬂmaTopa IIOSIBUTCA OKHO
ERpEImnyYdITh POTOKOT*
EmEOT TaHHEX :
Oy MCTITR

Puc. 8.2-5. Oxno «IIPOTOKOJI»

DJIeKTPOHHBIN OJIOKHOT - BXO/l B OMIIUIO «DJIEKTPOHHBIN BJIOKHOT» mno3sonur Bam
OCYILECTBIISATh BKJIIOUEHHE W BBIKIIOUYEHHE PEKHMMa 3alHCH JAHHBIX B DJICKTPOHHBIA OJOKHOT,
BBIBOJIMTH PE3YyJIbTATHl U3MEPEHHMM Ha JIUCIUIEH aHaau3aropa M KOMIBIOTEp, a TaKXKe YIAJIUTh
JaHHblE M3 DHEPrOHE3aBUCHMOM MNaMATH. 3amuch JAHHBIX B  JIEKTPOHHBIN  OJOKHOT
OCYLIECTBIISIETCS. B OKHE U3MEPEHUI HaykaTueM Ha KHONKy « BHU3».

OxHo n3mepennii = I[s1aBHOe MeHI0 = bBJlOKHOT

B rnaBHOM MeHIO BbIOEpUTE  ONIMIO —
«bnoknor» u Haxmure «BBOJ». Ha pucniee BH'E:JEIE?{D}IIE}TIHH
aHAJIM3aTOpa MOSBUTCSA OKHO «3JIEKTPOHHBIN o —

BJIOKHOT». T ——
[TpocHoTH
EHEOT Ha ROMIIBRTSP

Puc. 8.2-6. Oxkno « bJIOKHOT)

8.3. Menw «/IUATHOCTHUKA»
B wmenio «IUMATHOCTHUKA» (puc. 8.2.-2) Bsl Moxere BbIOpaTh TpH ONLIUHU
JMarHOCTHYECKUX TECTOB.

JAunarHoctuka = JluarLocruka ceHcopa

B »3TOM OKHE BBICBEUHBAIOTCS
HH&PHDCTHEA CEHEDPA TCKYyHIUC 3Ha4YCHUA TOKa CCHCOpa,
ITrexygo= 172 340 i TEMIIEpPATypbl, 4YYBCTBUTEIIBHOCTH U
T= 24 EIE SHAYCHHUS OCTATOYHOI'O TOKa CCHCOpA.
8= 0207 HA /MM p.C.
Taoco= 01070k Puc. 8.3-1. Oxno «/luaznocmuxa
- cencopay

HayuHo-npousBoacTBeHHasa dmpma «BUOAHANTUTUYECKUE CUCTEMEI U CEHCOPbI»
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JAuarsoctuka = /lMarHocTukKa 3KpaHa

B IIPOLECCEC BBIIIOJHCHUS 3TOI0 TECTAa OKHO AUCIUICS 3aIlOJIHACTCA IO CIIMpaJIk OO0 ITOJIHOI'O

3aTCMHCHMU .

Cercopa
RS Ol rd=F |
Ilararrt

Puc. 8.3-2. Okno «/{uaznocmuka sxpana»

JAunarHoctuka = JImarHocTuka maMsATH

[TonoxuTenbHbIE pe3yIIbTaThI o . - .
U ———— . L
TCCTUPOBAHUA JICMCHTOB IIaMATHU T TCA -
IMAMATH
3amuchio OK! - .
e BOM QE!
SR AT] QE!

EEPROM ]
EEFROM1 OE!

Puc. 8.3-3. Oxno  «/uaznocmuka
namamu

8.4. Meno «YCTAHOBKM»

B mento **YCTAHOBKW** (puc. 8.2-3) Bol MoxeTe BEIOpaTh OJHY U3 YETHIPEX OIMLUH.

YcranoBkn = YcJ0BHA U3MeEPEHUI

Oxkno «YCJIOBUS U3MEPEHUM» nmokaszano ua puc. 8.4-1. Omuu  «XKuakocts/T'a3z» u
«CoJeHOCTb» BBIBOJATCS HA dKpaH TOJBKO MPHU BBIOOpE €HHUI] U3MEPEHHs KUCIOPOIa IIPHUHSITHIX

B JKHUJKOCTSX, 100 mpu BbIOOpE «KMAKOCTH» IpU OTBETE Ha BOIIPOC O Cpele, B KOTOPOU OyIyT

YCIIOEMT M=MEPEHHM ITI MPOBOAUTBECA ~ U3MepeHus. «PacTBOpUMOCTB
FE BBIBOJIUTCA Ha JKpaH TOJIBKO IIPU EIMHMIAX
apoM. TSEJI2HHE

:*:H,]IHDE'I'E.-'I-I‘E.E U3MEPEHUS MI/JI, MKT/JI.
CoNMEHOCThR
PacTEOpPHMOCTE Puc.  84-1. Oxno  «YCIIOBHA

H3MEPEHHH»

HayuHo-npousBoacTtBeHHasa dupma «kBUOAHAITUTUYECKUE CUCTEMbI U CEHCOPbI»
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YcraHoBku = Yca10BUA H3MEPEHUH

ITpu BbIOOpe omuuu «bapomerpuueckoe

nasnenue»  (puc. 8.4-2) MOXKHO  BBECTU
aKTyaJIbHOE aTMOC(EPHOE JTaBIICHUE.
Puc. 8.4-2. Okno «Ycemanoexka

oapomempuueckozo 0asieHun»

YcranoBku = Ycia0BuUS M3MEpPEHUH

EBeenrmre owrHbey
KM IKOCTE—Tas

2.5%

YcraHoBku = YcCa10BUA H3MEPEHUH
[Tpu BeIOOpe ommmu «CojxeHocts» (puc.
8.4-4) MOXHO BBECTH 3HAYCHHUE COJICHOCTH

aHaJIM3UpyeMoit kuakocTu B nepecyete Ha NaCl.

Puc. 8.4-4.
COJIEHOCTH)

Oxno «YCTAHOBKA

YcranoBkn = Yca0BHSA H3MepeHHI

[Tpu BBIOOpE omiuu «PacTBOpMMOCTHY HE

= bapomerpuyeckoe 1aBjeHUe

VOTAHOEMTE SHAYSHME
BapoMeTpIiy ecKODo
DAETIeHMA M HaMMMHTE
'EEOT

750 .0 mpra

= Kuakocrn/T'a3
IIpu BBIOOpe ommuu «Kunkocts/I'azy
(puc. 8.4-3) MOXHO BBECTH OIIMOKY XHUIKOCTh-

ras, XapakTepHYIO /Ul BBIOpAaHHOM KHUJIKOCTH.

Puc. 8.4-3. Oxkno «Ycmanoexa owiuoku

HCUOKOCMb-2a3)

= CoJeHOCTD

VCTAHOBEA CONEHOCTH

000.0 7

= PacrBopumocru

00XOIMMO PEUIUThH MPOBOJAATCS JIM U3MEPEHUS B

BOAC, U TOorJa B pacyC€Tax pe3yJibTaTa I/ISMepeHI/Iﬁ HUCIOJIB3YCTCA 3alluTas B IIaMAATb an60pa

3aBHCUMOCTh PACTBOPUMOCTHU KHCIIOPOAA B BOJIE OT TEMIIEPATyphl, TMO0 U3MEPEHHS IPOBOASATCS B

JIpYro >KUAKOCTH, ISl KOTOPOM Takas 3aBUCUMOCTb JOCTOBEPHO HEU3BECTHA, U €€ HEOOXOIUMO

E marol MHMIKOCTIH
by oeT mpoEeIeH
aHanH="

EBoxa
FIpyras

BBECTH Ui  KOHKPETHOW  TemIepaTypsl

HU3MCPCHUS. Ha 9KpPaHC ITOABATCA OKHa,

NoKa3aHHble Ha puc. 8.4-5...8.4-7.

Puc. 8.4-5.
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;[JIH yHeTa pacCTEOpPH— KEHCIIOPOIS EDEJI_;.?}:E.
MOCTH EHEJ’IDPCIJIE. E HaCRHIeHHOK
E BI:IEI]"JE.HHI:IH HHMIEKEOCTH 1'.[1‘31-:[
HHIOEQOCTE TeMIIepaT. ME2MepeHHMA
EEE T M1
KEOHIIeHTPaIIFHE ﬂﬂ'rﬂ.a JI
Puc. 8.4-6. Puc. 8.4-7.

[Toce BBOJA KOHIIEHTpalMy aHaiau3aTop nepeiaer B Crnenpeskum, U B OKHE HW3MEpPEHHI
(puc. 8.1) B npaBOM HMXXHEM YIUIy TIOSIBUTCS] 3HAK . CrenpexxuM aBTOMaTU4ECKU OTMEHAETCS IIPU
MIPOBEJIEHUU TPaJyHUPOBOK U MPU BBIOOPE APYrUX €AUHULl U3MEPEHUS.

YcranoBkn = Eaunun uzmepenust

[Tpu BbIOOpe omumu «EquHUIl U3MEpEeHHsA» CHayana BBIOMPAIOT H3MEPSIEMYIO BEIHUYUHY

EREEPHTE H2MEPIEMYVH (puc. 8.4-8). B 3aBucumocTH OT BBIOpaHHOMN
EENIHMYHMHY BEIMYMHBl HA  JMCIUIEE MOSBUTCA  OJHO

Maccopad ROHIIeHTp. | PO 0% Proopa et uswepent (puc.
[IpomeETHOo: cogepx. | 3408410
[MapliMalsEHOS TASETT.

Puc. 8.4-8.

B okne (puc. 8.4-9) MoxHO BBIOpaTh €AMHHIY HM3MEPEHUS MAacCOBOM KOHIIEHTpaLUU

KHCJIOPOJIa TIPH U3MEPEHUAX B XKUAKOCTAX: Mr/1, MKr/1, PPM-maccer. [1pu npoBenenun uamepeHuit

TEPMOKOMIICHCALMI0 ~ KaK  HAa  CBOMCTBa EHEEPHTE EEHHHH?
’ ) MSMEPEHM I

ra30MpoHUIIAEMOl MEMOpPaHbl CEHCOpa, TaK U Ha

B 9THUX CANHUIIaxX AHAJIU3aTOop BHOCHUT

TEMIEPATypPHYI0 3aBUCUMOCTb KOI(PPHUIMEHTA b MI'-"I. -:}
MEDS JI
PAacTBOPUMOCTH KHUCIOPOJa B BOJE. DPM

Puc. 8.4-9.

B oxne (puc. 8.4-10) moxxHO BeIOpaTh 00BeMHBIEC TIPOLIEHTHI, PPM-00beMa (HCTonb3yroTest
MpU aHAJIM3€ Ta30B) WM MPOLIEHT HACBIIMIECHHS KUAKOCTH KuciaopoaoM Bozayxa (% Hnac.). [lpu
MPOBEACHUN W3MEPEHUH B ITHX EAMHHIIAX aHAJIM3aTOP BHOCHT TEPMOKOMIICHCAIIUIO TOJBKO Ha

CBOMCTBA ra30MPOHMUIIAEMONM MeMOpaHbI CEHCOPA.

HayuHo-npousBoacTtBeHHasa dupma «kBUOAHAITUTUYECKUE CUCTEMbI U CEHCOPbI»
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B okne (puc. 8.4-11) MOXHO BBIOpaTh €IMHHIYY HM3MEPEHUS MAPLUAIBHOTO JaBICHUS

Kuciopona: MM.pt.cT. win klla. M3mMepeHns B 3TUX €QMHMIAX WCHOJNB3YIOTCS KaK JUIsl aHAIN3a
ra3oB, Tak M kuakocteil. [loaTomy mpenBapuTenbHO MOTpeOyeTCss OTBETHTH HAa BOIIPOC O BEIOOpE
cpensl (puc. 8.4-12).

EHEEPHTE ENHHHIIY EHEEPHMTE EJMHHIY
MSMEPEHMA MSMEPEHH A

POELEMHEES IIPOLISHTE MM T O
[[PpoOITeHTE HaCEUEEH. rlla

PPM /S OB%

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

[Tpu npoBeaeHNM U3MEPEHUIN B 3TUX €IMHUIIAX aHAJIN3aTOP BHOCUT TEPMOKOMIIEHCAIHIO Ha

CBOWCTBA ra30MpoHUIIAEMON MEMOpaHbl CEHCOPa,

E mawoH Cpele EIE.?.IIE'I‘ a mpu BbIOOpe omniun <« KUIKOCTBY aHaIH3aTop
IPOMEEOTHTRECA .
YIACT TaK¥XKe KOMIICHCHUPOBATH
aHamnH=? )
CUCTEMATUYCCKYIO NOTPpCHIHOCTL HU3MCEPCHHU,
?H AEOCTH u3BecTHy10 Kak «Koadduuuent JKunkocts-I"az».
as=

Puc. 8.4-12. Bvioop cpedwl usmepenuii

[Tocne naxkatus «BBOJ/l» Ha nucriee aHanuzaTopa MOSIBUTCA OKHO PE3YJIBTATOB
u3Mepenuii (cm. puc. 8.1), B KOTOpOM OHM OTOOpakaloTcsi B BbIOpaHHOW Bamu enunuIe
u3Mepenus. Ecnu Bbl 3axoTrTe N3MEHUTH €UMHUILYY U3MEPEHUs B Mpoliecce paboThl, TO aIrOPUTMBI
AKIIM-1-01 mo3BomnsT Bam 3710 cienats, He mpuOeras K MPOBEACHUIO TOBTOPHOM T'paJyHPOBKH.
AHanu3aTop CaMOCTOSTENIBHO  ONpPEACTUT HEOOXOAMMOCTh BHECEHUS TeX WIH HUHBIX
TEPMOKOMIICHCALIUH, BBIIOJHUT BCE HEOOXOAMMBIE TII€PECUYEThl, CBA3aHHBIE C HM3MEHEHUEM
U3MEpSIEMONM BEJIMYMHBI, €AWHULI HM3MEPEHUs M MapaMeTpoB TIpaxyupoBku. Kpome Toro,
aHaAIU3aTOpP CaMOCTOSITENbHO ONPEAETUT HEOOXOAMMOCTbh KOMIIEHCALUM CHCTEMaTHYeCKOH
HOTPEIIHOCTH U3MepeHuil, n3BectHol kak «Koaddumuent XKuakocts-I"as3».

Ycranosku = HWHTepdeiicoB

[Tpu Bxoze B onuuio «MHTEepdeiicoB» ananuzarop npeanaraetT Bam BeIOpaTh Ui HACTPOHKU

uHTepdencHoe ycTpoicTBo (puc. 8.4-13).

HayuHo-npousBoacTBeHHasa dmpma «BUOAHANTUTUYECKUE CUCTEMEI U CEHCOPbI»
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HMHTEPSEHCOE:

FToROoEODD ERXOIA
wATITI
CyXMY ROHTAKRTOE
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Puc. 8.4-13. «HACTPOHKA

HHTEP®EHCOB»

Okno

YcranoBkun = UnrepdeiicoB = TokoBoro Bbixoaa

B oxne «HACTPOMKA UHTEP®ENCOB» BbIOCpUTE om0 «TokoBOro BhIXOma». Ha

AUCIUICC aHalin3aropa B TCUCHUC 5 CCKYHJ

BBICBEUMBAETCS OKHO, MOKa3aHHOE Ha puc. 8.4-

14.

Puc. 8.4-14. Texywue napamempvt mokKoeozo

8bIX00a

H=HEHHTE
TEE¥WHE ITAPAMETPHY

I
HET

Ecan Bel xoTHTE M3MEHUTH HACTPOWKH

TEE¥WHE ITAPAMETPH:

Crapgapr: 4-2Z0 A
JAHATIa=0H:

0... 100.0 £

Macurah- HeT

3areM IOSIBUTCS OKHO, IIOKa3aHHOE Ha
puc. puc. 8.4-15. Ecau Bbl XOTHUTE OCTaBHUTh
napameTpsl 0e3 u3meHnenudt, Beioepute «HET».
AHanu3aTop BO3BpalllaeTCsi B OKHO HACTPOMKH

UHTEp(PENHCOB.

Puc. 8.4-15. Oxno eonpoca

TOKOBOTO BBIXOJla, BbIOMpaiiTe «/[A», u Ha

JUCIIIICC aHaJIM3aTopa IHOABUTCA OKHO,

MOKa3aHHOE Ha puc. 8.4-16.
Puc.

8.4-16. Okmno evibopa cmanoapma

EMEEPHMTE CTAHIAPT
TOEOEOTD BHXOTA

O—20 .
Pad—:20 nh .
0-5 ph .

MOK08020 8bIX00a

B 3TOM OKHE C MOMOIIIBIO KHOTIOK TIepeMEeNIeHHsI Kypcopa BeIOSpHUTE CTaHIapTHBIN TOKOBBIN

BbIxo1 (0-20, 4-20 unm 0-5 MA), Ha KOTOPBIN HacTpoeH Bar peructpupyromuii caMonucell.

[Tocne BrIOOpa cTaHIapTa YCTAHOBHUTE JMAIA30H MIKaIbl camonucia (puc. 8.4-17).
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EEEJHMTE JHMAIIA=S0H Puc. 8.4-17. Okno nacmpoiiku wikanw
WEAIIN CAMOITHCITA camonucua

O_ . 1 ﬂﬂ _ﬂ H_Jlf:rl Ilocne maxarns «BBOJl» nHa aucmiee

aHaJIn3aTopa MOSABUTCA OKHO, IIOKA3aHHOC Ha

puc. 8.4-18. Ecau Bwl xoture dUToOBI TpH Ve BWITE IdE.CllI'I'E.EI
3alllKaJIMBaHUH TOKOBOT'O BBIXOJIa MAcIITa0 IITKAaJIbI IS TIR E ll:l 1-_'.33 IITPYH

yMmenbinaics B 10 pas, Beibepute «J1A». SAURATHESHMMY
A
Puc. 8.4-18. Oxno nepexniouenus macumada FHET

WIKAIbL MOKO0G020 6bIX00

ITocne mosiBiieHHs COOOIIEHHSA O TOM, YTO

_ TOKOBBIM BBIXOJ HacTpoeH (cMm. puc. 8.4-19)
TOEORERHM ERFOT
HACTPOEH

AHAJIN3ATOP IEPEUIET B PEKUM U3MEPECHU.

Puc. 8.4-19. Oxkno ungpopmayuu

B citydae npeBbIlIEHHs CUTHAJIOM TOKOBOI'O BBIXOJIa YCTAHOBJICHHBIX MPEEIIOB, HA JUCILIEE
AQHAJIM3AaTOPa 3arOpUTCS WHAMKATOP NPEBBINICHUS [Uana3oHa IIKausl camonucua. [Ipm stom
pa3factcs NpepbIBUCTBIM 3ByKOBOW curHan. g ero orkmodeHuss Haxmute «OTMEHA» wu
yIAEpKUBaTE €€ B TEUEHHE 5 C B HAXKaTOM COCTOSAHMHU. EcCiiM TMOKa3aHUs HE BO3BPAILAKOTCA B

YCTaHOBJIEHHBIH JMaIa30H, OTKOPPEKTUPYHTE AUANa30H UIKaibl camonucua (puc. 8.4-17).

Ycranosku = UuTepdeiicoB = YAIIII

B cocraBe ananmmzaTopa MMEIOTCS 2 yHUBEPCAJIbHBIX ACHHXPOHHBIX NMpUEMOIEpenaTynKa
(YAIIIl), omuH w©3 KOTOpBIX paboOTaeT B peXMME cepBepa U BbAaeT B IIU(pPOBOM BHIE
UHPOPMALIMIO O pe3yjbTaTaXx M3MEpPEHUH, APYroil paboTaeT B peXUME KIUCHTA U CIYXUT IS
AUCTAHOVOHHOI'O YIIPaBJICHWA BBIHOCHBIMHU HU3MCPUTCIBbHBIMU HpGO6p&30BaT€.J'I$IMI/I HpI/I60pa.
VAIIIl B pexxuMme KIUEHTa HE BXOJIUT B 0a30BYI0 KOMILIEKTAIIMIO, €TO HAJIMYUE OTOBAPHBACTCS

3apaHee B ycioBusx nocraBku. Ha puc. 8.4-20 npeacrasieHo okHo BbiOopa Y AIIII ans HacTpoikw.
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VYAIIII B pexuMe cepBepa MOXKET
V¥ATIII

pabotate B cocraBe mHTep(eiicoB RS-485 wmm

USB (oroBapuBaercs 3apanee B ycinousax (¢ CEPEEFP
TTOCTaBKH ). EIJIMEHT

Puc. 8.4-20. Oxmno svioopa YAIIII

Ecnmn BoiOpan RS-485, To Ha nucruiee

Erexrre agpec
npibopa B cerrr B3485

HOSIBUTCSI OKHO, IIPE/ICTABICHHOE Ha pUc. 8.4-21.

01

Puc. 8.4-21. Okno ewvibopa adpeca npubopa 6
cemu RS485

Ecnu xe BeiOpan USB, To B OKHE Ha puc.

¥CTAHOEBEHM
USE KAHATIA

8.4-22 MOXHO BKIIOUYUTh WIA BBIKIIOYUTH

nepcaaTyrk, a TakKKC 3alaTb MHTCPBAJI BPCMCHU

FPEERTIHOYITE
SAaTaTh MHTEPEAT

MEXIy OTIpaBKaMH WH(POPMAIUU HA TEPMHHAT

KoMmmbioTepa (cM. puc. 8.4-23).

Puc. 8.4-22. Oxno ycmanosox USB xanana

Eeengrre HHTEeDEATI
EpeMeHF IOJIA ERECITS
A HHEBIX

abIHH 1& C2K

Puc. 8.4-23. Okno ycmanoeox USB kanana

YcranoBkn = MHHTepdeiicoB = Cyxmx KOHTAKTOB
B oxne «HACTPOMKA MHTEP®ENCOB» (cMm. puc. 8.4-13) Beibepure omumio «Cyxux

KOHTakTOB» 1 Haxkmute «BBO/I». Ha nucruiee nmosiBUTCS KapTHHKA, N300pakeHHAs Ha puc. 8.4-24.

HayuHo-npousBoacTtBeHHasa dupma «kBUOAHAITUTUYECKUE CUCTEMbI U CEHCOPbI»
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Puc. 8.4-24. Oxkno Hnacmpoiiku  cyxux

KOHmMAaKkmoe

C nomoueto kHONOK «BreBoy», «Brnpaso»
MOYKHO TMepeMeIIaTh Kypcop (MUTaHUE HaJITUCH)

[0 HacTpauBaeMbIM IapaMeTpam: HOMEp pelie,

PEJIE 1 Emrn
0Z 1. =< 100.0 MEDS T
SAMEHYTH
0.1 MED/m

DHOTEE .

paspenieHue Ha cpabaThIBaHHE peJie, KOMIapupyemas BeJIUYHHA, MOPOr KOMIapUpOBAHUS,

0oJbIlIe/MEHbIIE KOMIApUPYyEeMON BEIMYMHBI, THCTEPE3UC, MCXOAHOE COCTOSIHME KOHTakToB. C

MMOMOIIBI0 KHONIKU «BBO» TaHHBIE napaMeTpbl MOXKXHO U3BMCHHUTD.

YceranoBgkn = Yacos

¥CTAHOEMTE OATY
YOO MeCAIT DO

7.08.17.

M HaxuirTe BEOJI

Puc. 8.4-26. Oxkno ycmanosexku eépemenu

ITocne BBOgA TCKyIIETO BPEMCHU U

JaThl aHAJIU3aTop Hepeix'meT B OKHO

u3MepeHuil. B HmxkHell cTpoke OkHa OynyT

BbICBEUMBAaTbCA BpemMs u  jgara. llpu

YcraHOBKa YacoB OCYIIECTBISIETCS B

okHe «YCTAHOBKW». Bsioepure oniutio
«YacoB» u nHaxmure «BBOJ». YcranoBute
naty u Bpemsa (cM. puc. 8.4-25 u 8.4-26) un

Haxkmute «BBO/».

Puc. 8.4-25. Okno ycmanoexu oamot

Hace @ MuayTH

0:52

H mHamuiiTe EEO]

AKTUBU3AlIMU MPOTOKOJUPOBAHHA U IDJICKTPOHHOTO OJIOKHOTa 3amucu JaHHBIX BO BHYTPCHHIOIO

OHCProHE3aBUCUMYIO ITaMATh 6y,HYT MIPOU3BOAUTHCS B YCTaHOBJ'IeHHOﬁ Hrkajie BpEMCHU.

8.5 Menmw «ITPOTOKOJI»

OxHo n3mepennii = I'J1aBHOE MeHIO

= IIporoxonupoBanue

B mento *[TPOTOKOJI* (cMm. puc. 8.2-5) npenycMoTpeHa BO3MOXHOCTb OUYUCTUThH MaMATh

IIPOTOKOJIA, BKIIOUUTH (BBIKJIIOUYNUTH) IPOTOKOJMPOBAHME, 3a/1aTh UHTEPBAI MPOTOKOJIUPOBAHUS U

BBIBCCTHU PC3YJIbTATHI.
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IIpu BBIOOpE omiuK «BKIIIOYNTH/BBIKIIOUUTEY) MPOTOKOJIMPOBAHHE B OKHE H3MEPEHUH B

BEpXHEN CTPOKE MOSIBIISIETCS HIIM MUCUYE3AET «MKOHKA» MPOTOKOJa (M. puc. 8.1).

[Ipu BBIOOpE OMUMU 3a7aHMsI MHTEpBaja BBEAUTE MHTEPBAI BPEMEHH 3alMCU PE3yJIbTaTOB

n3Mepenuit 1 Haxmure «BBOI» ( puc. 8.5-1). BEE,]IH'I'E HMHTEPEST
O0veM mamsATH TO3BOJISIET  MPOU3BECTH EpeMeHHM I3 EREOIS
6onee 15000 3ammceit. A3 HHEBLX

0y 30 muu

Puc. 85-1. Oxkno ycmanoeku unmepeana

RPpOMOKOJIUPOBAHUA

B ommunm «BwBon  JaHHBIX»  MOXKHO

EHNEOT TAHHHX

TabhIMY HEI EREOQT
Iloxce
ERNEODI Ha ROMIIBKTED

BBIOpATh cIoco0 BBIBOJA PE3YIHTATOB U3MEPEHUN:
Ha JIUCIUICH aHAJIM3aTopa WM Ha KOMIBIOTED (CM.

puc. 8.5-2).

Puc. 8.5-2. Okno evieo0a oannvix

IIpu BbIBOme Ha aucmiied HHGOPMAIMIO MOXHO BBIBOIUTH JHOO MOCTPAHUYHO B
XxpoHosorndeckom nopsinke (TabmuaHbIi BBIBO), THOO C ITOMOIIBIO TOMCKA 110 KOHKPETHOH aTe U

BpeMeHH (cM. puc. 8.5-3 u puc. 8.5-4).

Jama: 210217

Bpewma: 13:L57
0zZ: 108 MEp/m

T: za4. 2 'C

[Ipn TabnuyHOM BBHIBOJE C TIOMOIIBIO
kHormok  «BIIPABOy», «BJIEBO» Bwl MoxeTe

MIPOJUCTBIBATH MPOTOKOJI JaHHBIX.

Puc. 8.5-3. Okno mabnuunozo  evleooa EIBD,I[ = IIOHCE IIO TaTe

npomokoJia

[Tpu naxxatun «BBO/l» B okHe TaGnu4YHOTO BBIBOJA MM BeIOOpe onuuu «llouck» B okHe

BbIBOJAa AAHHBIX MOXHO HCpCﬁTI/I B OKHO ITOHCKa.

ITAPAMETPH IIOMCEA: C mnomomIpl0 KHOMOK TEpeMENIeHUs] Kypcopa

Hama: 1 .93 . 1 6 YCTAaHOBUTE ATy W BPEMA IJId IOMCKAa JaHHBIX B

npotokone u Haxmute «BBOJ». PesynpraTom

Bpe A 1 a . Ua IIOMCKA CTAHET ~OKHO, IIOKa3aHHOE Ha puc. 8.5-3.

Hexars - 'EBOT

Puc. 8.5-4. Oxkno noucka oannvix no oame
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[Tpu BbIOOpE onumy «BBIBO JaHHBIX HA KOMIIBIOTEP OCYIIECTBISIETCS Nepeiadya MPOTOKoIIa

MIET EHEOT TAHHHN
Hi EOMIIEWITER

armaHoEMTE- UTHMEHL

8.6 Menro «BJIOKHOT»

JAHHBIX Ha KOMIIBIOTEpP M0 MU(POBOMY KaHATY
(puc. 8.5-5). IIpu 3TOM Ha AUCIUICE TOSBUTCS

uH(bOpMaIIUs O BHIBOJIE TaHHBIX.

Puc. 8.5-5. Okno evi6ooa oanuvix Ha

Komnbiomep

OxHo u3mepenuit = I['1aBHOe MeHI0 = BJlOKHOT

B menio «DJIEKTPOHHBIN BJIOKHOT» (cM. puc. 8.2-6) mpeaycMOTpeHa BO3MOXHOCTb

OYHMCTUTD NMaMAThb 6J'IOKHOTa, BKIIFOYHNTDH (BLIKJHO‘II/ITB) OJIOKHOT U BBIBECTHU PE3YJIbTATHL.

[Tpu BBIOOpe oOmnmyM «BKIIOUYUTH/BBIKIIOYUTE» B OKHE HM3MEPEHHUN B BEpXHEH CTpoke

MOSIBIISIETCS. MJTH MCUE3aeT «MKOHKa» OOKHOTa (cM. puc. 8.1).

I[Ipu  BweIOOpe ommuu  «IIpocmoTtp»
OTKpPOETCSI OKHO, IOKa3aHHoe Ha puc. 8.6-1. C
noMotbio KHOIOK «BJIEBO» «BIIPABO» Brl
MOJKETE MPOJIUCTHIBATh JaHHBIE, 3alllCaHHBIE B

3JICKTPOHHBINA OJIOKHOT.

Puc. 8.6-1. Oxkno «3anucwo 6 0;10KkHOmME),

SarnMcs Mo 001

Tama: 210317

Epewna: 14:01:02
0Z: 157 Mmp/m

T: Z0.1'C

[Ipu BBIOOpe ommmu «BBIBOI JaHHBIX HA KOMMBIOTEP» (CM. puc. 8.2-6) MOSBHUTCS OKHO,

aHaJOTUYHOE puc. 8.5-5.

9. TPAAYUPOBKA AHAJ/IM3ATOPA.

B aHanm3aTope peaar3oBaHbI CIEIYONINE BUABI IPATYyHPOBOK:

e ABTOMaTH4YecKas rpajyupoBKa IO aTMOCPEPHOMY BO3AYXY.

e ['pagyuposka no nosepounoit razosoii cmecu (I1I'C).

e ['pagyHpoBKa [0 HYJIEBOU TOUKE.

OO0m1ue moI0KeHUS TI0 TPaAyHUPOBKE aHATIM3aTOpa MPUBEACHBI B I1.1I. 5.1. - 5.2. HacTosmIero

PYKOBOJICTBA.

HayuHo-npousBoacTBeHHasa dmpma «BUOAHANTUTUYECKUE CUCTEMEI U CEHCOPbI»
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9.1. [Ipoueaypa aBTOMATHYECKOI IPAIYMPOBKH aHAJIM3aTOPa.

[Ipn aBTOMaTHuyeCKO TpaayHpOBKE aHaIM3aTOpa B KAauecTBE CTaHAAPTHOIO obOpasua c
U3BECTHBIM COZAEP)KaHUEM KUCIIOPOJia UCIOIb3yeTCs aTMOC(EpHBII BO3/1yX, HACBIIEHHBIH MapamMu
BoJibl. I'panynpoBky cencopoB ACpO»-01 - ACpO,-04 MOXKHO MPOBOIUTH ABYMS CIIOCOOAMH.

IIpu mepBoM crocobe TpagyUpOBKH CEHCOp JOCTAlOT W3 HW3MEPUTENBHONW KaMephl,
TIIATEIBHO IPOMBIBAIOT €r0 YYBCTBUTEJIbBHYIO 4YacTh B BOJOINPOBOJIHOM BOJE U C IMOMOILBIO
GUIBTPOBANBHON OyMarn WM MapieBOr0 TAMIIOHA YIAISIOT OCTaBIIHECS KaIuld BOZIBI C
noBepxHocTh AC. 3aTeM Ha JHO «TPaJayHUpPOBOYHOM CKJISHKH» HAJIMBAIOT HEMHOTO BOJOIPOBOJAHOM
BOJIbI M ycTaHaBinuBaioT B Hee AC. UyBcTBUTENbHAs NOBEPXHOCTh CEHCOpa HE JOJDKHA KacaTbCs
IIOBEPXHOCTH BOJBI B CKIISTHKE.

[Ipu BTOpOoM cmnocobe rpamyupoBku ceHcopsl ACpO,-01 - ACpO,-04 ocratorcs B
u3MepuTenbHON Kkamepe. [l ynoOcTBa BBIMOJHEHHS MOCIEIYIOIIUX MPOLELyp H3MEPUTEIbHYIO
KaMepy JOCTAIOT M3 JiepsKaTelis, oBopaynBaoT Ha 180 °, naBas credyb KUAKOCTH, a 3aTEM OIISTH
yCTaHABJIMBAIOT B Jepxartenb. Ecliu B M3MEpUTENbHON KaMmepe HaxOAMJICS pacTBOp Cylbputa
HaTpus, TO €€ HEeOOXOIUMO TIIATEJIbHO IMPOMBITh BOAOH. JIJis ATOTO uepe3 BXOAHYIO TPyOKy
nponyckator 300 - 1000 mi Bompl. 3areM depe3 BXOAHYIO TPYOKy C TOMOIIBIO IITIPHIIA,
3aMl0JIHEHHOTO BO3JyXOM, IyTE€M MpojayBa YIAISAIOT OCTaTKW BoJbl M3 Kamepbl. Ilpu sTOoM Ha
4yBCTBUTENbHOM NoBepXHOCTU AC HE JOHKHO OCTaBaThCs Karellb BOJbI.

[Ipu rpagyuposke ACpO,-05 ero npomsiBaloT B BOJE, YAAISAIOT OCTABIIUECS KaIlId BOJBI C
qyBCTBUTEJILHONW TOBEPXHOCTH CEHCOpa (PUIBTPOBAIBHOM OyMaroil, a 3areM YCTaHaBIMBAIOT B
BEPTUKAJIBHOM I10JIO)KEHUH HAa CMOYEHHYIO BOJOH (pUIBTPOBaIbHYIO OyMary.

[Ipu rpagyupoBke ACpO,-06 ero Taxxke NMPOMBIBAIOT BOIOH, YAAIAIOT OCTABIIMECS KaIlJu
BOJIbl C UyBCTBUTEJILHOI MOBEPXHOCTH CEHCOPA, a 3aTE€M 3aKPEIUISIOT B BEPTUKAIbHOM IOJIOKEHUU
(HarmpumMep, B mTatuBe). [l mpoBeneHMs aBTOMATHYECKOW TIpayHMpOBKH aHalIM3aTropa IO

aTMOCc(EepHOMY BO31YXY, HACBILLIECHHOMY MapaMu

RBTDPPEH?HPDBKA Boabl B MeHIO **I'PAJITYUPOBKA** (puc. 8.2-

?CTEHDEHTE CEHCDP E 4) BbIOMpaeTCs COOTBETCTBYIOIIAS OMNIHUA |

EQOSOVHE, HaCRWEHEIT BBITIOJIHSIIOTCST MHCTpyKuu (puc. 9.1-1, 8.4-2,
ITIapalMi EOIEL 9.1-2).

M Ha¥mumMTe EEO]

Puc. 9.1-1.

Janee Ha pgucruiee aHalIM3aTopa B TEYCHHE 3-5 CEK. BBICBETUTCS COOOIIECHUE

«ABTOI'PAJIYNPOBKA 3ABEPIIIEHA» 1 ananu3atop nepeisieT B peKUM U3MEPEHUH.
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Puc. 9.1-2. AETOTPANVHMPOEEA

rIocne CcTabMIIMaaITi
AJ'IFOpI/ITMBI AKIIM-1-01 IMO3BOJIAIOT HDEEEEHHII:'I Ha¥MMriT=
IPOBOOUTH ABTOTPagyHUPOBKY B 1100011 lBBDIIL !

BBIOpaHHOW €MHUIIC U3MEPEHHUS, a B TATbHEHIIIEM 3 1 MEI
. JL

MepeXoauTh B IPyTrUe eauHUIlbl u3mepenus. [lpu
ATOM He TpedyeTcs ellie pa3 NPOBOIUThH ABTOIPaTyUPOBKY.

AHanu3aTop CaMOCTOSTEIbHO OINPEACTAT HEOOXOAUMOCTh BHECEHHS TEX WIW HHbBIX
TEPMOKOMIICHCAIINI, BBIIIOJIHUT BCE HEOOXOIUMBIE MEpPEecUeThl, CBS3aHHBIE C M3MEHEHUEM Kak
U3MEPSIEMON BEIMUMHBI, TAK U €IMHUIIBI U3MEPEHUS.

[TeproaUYHOCTh MPOBEICHUS ABTOTPATYUPOBKU ONPENEIAECTCS TOUYHOCTBIO, C KOTOPOil Bbl
XOTHUTE MPOBOAUTH MU3MepeHus. [Ipu 3ToM Bbl Takke NOMKHBI YUUTHIBATh, YTO YYBCTBUTEIBHOCTh
AC MoOXeT H3MEHSThCS BO BpeMeHH. brnaromapsi BeIOOpY ONTHUMAaNBHBIX YCIOBUH pPaOOTHI H
BHyTpeHHUX mapaMeTpoB AC OHHM 00eCnedMBaIOT CTAOMIBHOCTH TIOKA3aHWN MPH MOCTOSHHOM
0apoOMETPUYECKOM JABJICHUH M KOHIIGHTPAIMU KHUCJIOpoJa He Xyxke 2 % B TeueHue 2-X Heeb.
[ToaToMy, ecnm Bac ynoBnerBopser morpemiHocTb u3MmepeHuil 4-5%, Bwl mMokere mpoBOAWTH
aBTOTpaayupoBKYy He pexe 1 paza B wmecsau. Ecim wusmepeHus mnpoBoasTcs B oOmactu
MUKPOTPAMMOBBIX KOHIICHTPAIlUH KHCIOPOAa, ITOT HMHTEPBAT MOXET OBITh YBEIUYECH 10 2

MCCAILICB.

9.2. lIpoueaypa rpaaiydpoBKHU aHAJIHU3ATOPA MO MOBEPOYHOI ra30Boi cMecH.

I'panyunposky no INI'C nienecooOpa3Ho NpoBOAHUTH, KOra TpeOyeTcsi 00eCIeYnTh BBICOKYIO
TOYHOCTH U3MEPEHUI coiep)kaHus Kuciiopoa B razax. [Ipu sTom xenarenpHo ucmonszoBats [1IC,
B KOTOPOI1 cofiepKanue KACIopoaa OJIM3K0 K HOMUHATIBHOMY 3HaUCHHUIO B aHAIN3NPYEMOH cpefe.

Jns mpoBeneHus rpaayupoBku aHanmuzatopa no III'C mpenBapurenbHO YCTaHOBUTE
equaUIly u3MmepeHus 00. %. Mamee B menio **I'PAJIYUPOBKA** (puc. 8.2-4) BeiOupaercs
COOTBETCTBYIOIasl OMIIMSI U BBIOJIHAIOTCS MHCTpYKIMHU (puc. 9.2-1...9.2-3).

C momolp0 BEHTWJISI TOHKOU peryinupoBku (Ha Oamtone c¢ III'C) ycranoBute pacxon

I10 DEPAEHDBDE{ MEPE razoBod cmecu 2-5 My3bIpbKOB B CEKyHAY, U

3aTeM COCIHUTE BXOJIHYO TpyOKy

¥OoraHOEMTE CeHOOD E
CHMeCh, ERBpaHHYI0
IIIA PPpaIyHPpoOERHM
M Ham¥urrTe BEOI

U3MEPUTEIBHOW Kamepbl C BBIXOJOM PEAYKTOpA

u Haxxmute «BBO».

Puc. 9.2-1.
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II0 OEPASIIOEOM MEPE 10 OEPASIIOEBOM MEPE
ErenmTe mocne crabMISaIT
KOHIOeHTPAIIHE TIONASaHMIM HAaMMHTe
KHCIIOPOIa '‘BEOT'
015.50 06% 15.3006%
Puc. 9.2-2. Puc. 9.2-3.

Ha nucnnee mnosBurca nHaanuck «[PAIIYMPOBKA 3ABEPIIEHA» wu ananuzatop

MIEpENIIET B PEIKUM U3MEPEHUM.

9.3  Ilpoueaypa rpaayMpoOBKH HYJIeBOIl TOUKH aHAJIHU3ATOPA.

['pagynpoBKa HyJEBOH TOYKH MPOBOJHUTCS B IPOIECCE MPOU3BOJICTBA M IPHU IMOATOTOBKE
aHaJM3aTOPOB K TOBEpKe. B cuily MamocTé M BBICOKOW CTaOMIBHOCTH TOKOB YTEUKH CEHCOPOB
JaHHAs TIpOIeaypa B IpoIecce HKCIUTyaTallud HE TPOBOAUTCS, MOSTOMY OIIMS TPaTyHpPOBKH

HYJICBOM TOYKH BBIHECEHA B CITy)kKeOHOE MEHIO TpaayupoBokK (cMm. [Ipunoxenue 6).

10. TIOPAJOK PABOTBI.

Bxirouute anamusarop. lIpoussenure HAacTpOMKy M TpagyMpPOBKY aHAIU3aTOPa COIVIACHO
I.10. 8, 9 HACTOALIETO pyKOBOJACTBA. AHAJIU3aTOP FOTOB K paboTe.

Bam ananmm3atop sABISETCS yHUBEPCAIBHBIM CPEACTBOM M3MEPEHHS, C MMOMOIIBIO KOTOPOIO
Bl Moxere pemiate pa3sHOOOpas3HbIE 3aJayll aHAIWTHUYECKOIO KOHTPOJIS KHCIOPOAa B Pa3HbBIX
obmactsix. BpiOpansbplii Bamu BapuaHT HCHONHEHHE aHAJIW3aTOpa B HAWIydlled CTENEeHU
COOTBETCTBYET KOHKPETHOMY HA3HAYEHUIO M O0JACTH €ro MpUMEHEHMS, OMUCAHHBIM B ILI. 2, 3.
Jns  pemieHuss JIpyrux HpPUKIAAHBIX 3a7ad  Bbl  MoXeTe JIOTOJIHUTENBHO MPHOOpPECTH
COOTBETCTBYIOIIME aMIIEPOMETPUUECKHE CEHCOpbl M HEoOXOoauMble akceccyapbl. B ciydae
npuobperenuss Bamu HOBoro ceHcopa Bam HeoOxoaumo OyIeT BBECTH MACHOPTHBIE KOHCTAHTHI
BCTPOEHHOTO B CEHCOP JaT4rka Temmeparypsl (cMm. [Ipunoxenue 3).

B Tex cmywasx, korma BbIOpaHHBIM Bamu BapuaHT WCHOJHEHHWS aHAIM3aTOpPA,
KOHCTPYKTHBHOE PEIICHHUE CEHCOpPa W BXOAIIUX B KOMILIEKT IIOCTaBKHM aKCECCYapoB IO3BOJIAIOT
MPUMEHUTH aHAJTU3ATOP IJIS PEeIICHHUs] HOBOW NMPHUKIIAJHON 3a7aud, HEOOXOJUMOCTb PUOOPETEHHS
HOBOI'0 CeHcopa oTnaaaer. B atom ciryyae Bam Heo0XxoqumMo paBUIIBHO HACTPOUThH aHAIU3ATOP Ha

pelleHre HOBOM MPUKIIAHOW 3aauH.
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B sTom pasaeiic MmpuBoOasATCA CBEACHHUA O IOPAAKE pa6OTLI C aHAJIM3aTOpPOM IIpHU PCHICHUHA

KOHKPCTHBIX 3aJda4 aHAJIUTHYCCKOI'O KOHTPOJIA KHUCJIOPOAdad, a TAKXKC HAarTCd PCKOMCHIAIUU I10

MIPUKJIAIHBIM TpuMeHeHusIM aHanu3aTtopa AKIIM-1-01.

10.1 Onpenenenne pO,, cO; B 1a00paATOPHBIX YCJIOBHAX.

Jlia pemenus stoi 3anaun ucnonb3yroT AKIIM-1-01J1, crangaptaeie ckigHku BITK-150-
29/32-14/23 (ITpousBonutens - [TAO " Xummnabopnpubop ", r. Kiun, M.O., mmdp npu 3akaze 560)
U MarHuTHY!0 Memanky. ['pagynpoBky aHanu3atopa IpOBOAST B PEXKHUME aBTOTPayUPOBKH (CM.
m.9). Jns wm3mepenuit pO, wm cO, B MHUKpoOOBEMax J>KHIKOCTEHM W Ta30B MCIHOJIB3YIOT
U3MEpUTENbHYI0 Kamepy /i Mukpoanainuza (MKMA).

10.1.1. IlocTaBbTe CKISHKY C aHaJIUW3UpyeMod NpoOoil Ha OJHY W3 MOJOBMHOK YaIIKU
[Terpu. OTKpoO¥iTE CKISHKY M OIIyCTUTE B HEE aKTUBATOP MAarHUTHON MEIIATIKH.

10.1.2. VYcranoButre ACpO,-01 B ckuaaky bIIK Tak, uToObI Ha TOBEPXHOCTH
YyBCTBUTENbHOH MeMOpaHbl He ObUIO My3bIpbKOB Bo3ayxa. CkisHKy ¢ wvamkoil Ilerpu u
aMIEPOMETPUYECKUM CEHCOPOM IIOCTaBbTE Ha DSJIEKTPOMAarHUTHYIO Mewanky. Bxmrounre

OJICKTPOMAriuTHYIO MCIIAJIKY.

BHUMAHMUME! IIpu ycranoske ACpO,-01 B ckusnky BIIK crapaiitech HEe moBpeauTh
MemOpany AC pO,. IIpy HCHONB30BAHMU MOIIHBIX 3JEKTPOMArHUTHBIX MEIIAJOK HE00X0IUMO
YCTaHOBHUTh TaKO€ YHUCIO OOOPOTOB MArHUTHOM MEWIANKU, KOTOpPO€ HE NPUBOIMIO OB K
"3acacpIBaHUIO" My3bIPHKOB BO31yXa.

10.1.3. Tlocne nmocTukeHUs YyCTOMYMBBIX MoOKa3zaHuii (mpumepHo uepe3 40 - 60 ¢ mocrne
ycTaHOBKH CKITHKH ¢ ACpO; Ha Memanky) MPOW3BOIUTE OTCYET IMOKa3aHWW aHaIM3aTopa B
BbIOpaHHOW TMpeIBapUTENbHO €NuHuIle u3MepeHus. [Ipm HakaTuM KHOMKU «CTpEJIKa BHU3»
pE3yNbTAT U3MEPECHHSI 3aIHIIETCS B DJIEKTPOHHBIN OJOKHOT.

10.1.4. Ilocne npoBeneHUs] U3MEPEHUN CHUMMTE CKIISIHKY C 3JIEKTPOMAarHUTHOM MEIIaJIKH.
OcrtopoxHo noctanbTe ACpO,-01 M3 CKISAHKHA M YCTAaHOBUTE €ro B '"TpagyHpOBOYHYIO CKISHKY"
(cxkmsaka BIIK, wa nHO KoTOopoi Hamuto 10-20 Ma BOOBI MOXET HCIONB30BATHCS IS
rpaayupoBku). C MOMOIIBI0O MarHWTa M3BJIEKUTE AKTUBATOP W3 CKISIHKUA C MPOAHATU3UPOBAHHOM
poooii.

10.1.5. lnsg xaxxaoi HOBOM MpoOBI BBITIONHSMTE oneparuu . 10.1.2 - 10.1.4.

10.1.6. ITocne BemonHeHus Bcex aHain30B yctaHoBuTe ACpO,-01 B CKIsAHKY.

10.2 Ompeaesenune BIIK crangapTHbiM MeTOAOM ¢ pa3daBjieHHeM IPH NOMOIIH
anaau3aropa AKIIM-1-01J1.
10.2.1. IToxrorosky npo6 Ha BIIK BemonustoT cornacHo meroauke [THAD 14.1:2:3.4.123-

97 "MeToa¥Ka BBIOJTHEHUS U3MEPEHUI OMOXMMUYECKON MOTPEOHOCTH B KUCIOPOAE MOCIe N-aHEH
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uHkyOaru (BIIK) B moBEepXHOCTHBIX MPECHBIX, MOA3EMHBIX (IPYHTOBBIX), HUTHEBbIX, CTOYHBIX U

OYMILEHHBIX CTOYHBIX BOJIAX" M IPYTUX MMOXOKUX PEKOMEHIAIUH.
10.2.2. I3MepeHust KOHIIEHTpaui pacTBOPEHHOr 0 Kuciopoaa B ckiasHkax BIIK go u mocne
WHKyOaIuu mpoBoauTe corsacHo 1m.10.1 HacTosIIero pyKkoBoICTBA.
10.2.3. Pacuet BIIKs (c pa3baBneHreM) BHIOTHSIOT 1O (hopmyie:
X=[(A-B)-(a-b)]*N ()
rae: X — pacuerHoe 3Hauenue bIIKs , mr/m;
A, B — KOHILIEHTpal¥si paCTBOPEHHOT'0 KUCJIOpOAa B pa30aBICHHON aHAIU3UPYEMON TPOOe BOIbI
COOTBETCTBEHHO /10 U IIOCJIE NHKYOaIuuy;
a, b— KOHILIEHTpaIs PaCTBOPEHHOI'O KUCIOPO/a B pa30aBIIsionieil Bojie 10 U Mociie HHKYOaIuu
COOTBETCTBEHHO;

N — BenuunHa pa3daBieHus (BO CKOJBKO pa3 pa30aBIlIeHO).

10.3. OnpenesieHne KUCI0POAa B ra3ax.

Jlna pemenus atoi 3agaun ucnoibs3yroT AKIIM-1-01T" u usmepurensuyro kamepy MKIII.

g obecnieyeHrss U3MEPEHUI KUCIOPOJa B Pa3psKEHHBIX Ta30BBIX CMECSX (HalpUMep, B
TOMOYHBIX Ta3ax) aHAJIM3aTOP KOMIUIEKTYETCS YCTPOMCTBOM MOATOTOBKM Ta3oBou mpoosr YIIITI-
01. C noMo1bI0 3TOr0 yCTPOHCTBA OCYIIECTBIISIETCS! BCACBIBAHUE M OXJIAX/IEHUE aHAIN3UPYEMOI0O
ra3a c MocjieIyoM OTAEICHUEM CKOHJIECHCUPOBAaHHOW BJaru M HarHETaHUEM B M3MEPUTEIIbHYIO
kamepy ACpO;. Ilpunnunuanshas cxema YIII'TI-01 nmokazana Ha puc. 10.1.

Jlis u3MepeHui MPOLIEHTHOTO COJEPKAHUS KUCIOPOJa B JbIXaTEIbHBIX TI'a30BBIX CMECHX,
HarpuMmep, B ammaparax HCKyccTBeHHOM BeHTwsinuu jerkux (MBJI), Hapko3HO-abIXaTenpHON
anmnaparype, TMIOKCHUKAaTOpax W Jp. MEIUIMHCKOW amnmaparype, HCIOJIb3YIOT H3MEPUTENIBHYIO
kamepy UK/II', KOTOpy1O BKIIFOYAIOT B ABIXATEIbHBIA KOHTYD.

Ecnu anamuzatop OyIeT HWCMOJIB30BAaTHCA I M3MEPEHUN CBEPXMAaJbIX KOHIIEHTpaIUi
KHCIIOpo/a, HeoO0XoauMo oTrpaayupoBatb ero no «Homb pactBopy» (cm. m. 9) wnm
CepTUPHUIMPOBAHHOMY MHEPTHOMY Ta3y (apros, a3oT win CO; CO CTENEeHbIO0 YUCTOTHI HE XYKE YeM
99.999 006. %). I'pagyupoBKy BTOpPOH TOYKHM MOMKHO IPOBOAWUTH MO aTMOC(epHOMY BO3IYXY,
HACBHIIIEHHOMY IIapaMH, BOJbl B PEXHME «ABTOrpajyUpOBKa» MM C TOMOIIbI I[OBEPOYHOU

razoBoi CMCCH, COACPIKAaHUEC KUCTIOPpOAa B KOTOpOfI OIM3KO0 K BCPXHEMY AUaIla3OHy U3MCPCHUS.

Buumanmue! Ilpu npoBeneHun n3MepeHUil MPOLIEHTHOTO COAEpM aHHUs KUCIOpoAa B razax
MOMHHUTE, YTO OOIllee [aBlIeHHE aHAIM3HPYEeMOIro raza B H3MEPUTENbHON KaMepe He TOJIKHO
3aMETHO OTJIMYATHCSA OT 0ApPOMETPHUYECKOTO JABJICHUS. B TakuX cllydasx C MOMOIIBI0 PETYISITOpa
pacxoja ra3oB o0ecrneybTe MUHUMAIBHO BO3MOXHBINA pacxo]] ra3a uepe3 U3MEpUTEIbHYI0 KaMepy.
Crnenute 4TOOBI Ha YyBCTBUTENHHOM TOBEpXHOCTH AC HE OBLIO Kareb BOJIBI.
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Puc. 10.1 ITpunnunuansHas cxema YIIT'TI-01.

10.4. AHATMTHYECKHI KOHTPOJb KOHLEHTPALMH KHCJIOPOAA B INOTOKE KHUIKOCTEH,
HanpuMep B XUMHUKO-TEXHOJIOTUYECKUX ITpoleccax noArotToBku Boasl Ha TOLL, 'POC, ADC.

JUis pemieHuss STOH 3ajayM B HAWIydlIed CTENEHW MOAXOAUT BapUaHT HCIOJIHEHUS
anaimu3aropa AKIIM-1-01T. Ananu3aropsl JOJKHBI YCTaHABIUBATHCS 110 MECTY WJIM Ha 1ute. s
3TOr0 HEOOXOJAMMO Ha JIMHMM BXOJa aHAIM3UPYEMOH MpOObl yCTaHOBUTH PETYJISATOP JAaBICHUS
(mpoccenp) U XOMOIWIBHUK. Peryssitop naBieHust JOKeH 00ecreunBarh perynpoBaHue pacxona
aHaJgu3upyemMoi TmpoObl uepe3 u3MeputTenbHyro kamepy AC B nuanazone ot 2 go 50 n/gac.
XO0NOUIBHUK AOJKEH 00eceunBaTh OXJIaXICHUE aHaIu3upyeMoi mpoOs! 10 TemmepaTtypsl 0 — 50
°C. C menbi0 yMEHBIICHHS BPEMEHH TPAHCIOPTHOTO 3amasjsiBanus u 3(PQEeKToB “moacoca
BO3JyXa’  PEKOMEHAYETCS aHaJlu3aTop YCTAaHABIMBAaTh B HEMOCPEACTBEHHOM OJIM30CTH OT
npo0ooTOopHON ToukH. [ moaBoma aHamuzupyeMor mTpoObl K m3MeputTenabHou kKamepe AC
JIOITyCKAETCsl MCIIOJIb30BaTh TPYOKM M3 HeprkaBerouled ctamu uiau rubkyro TpyOoky u3 IIBX c
BHYTPEHHUM IUaMETPOM HE MeHee 4 MM U TOJILIMHOM cTeHKM He MeHee | MM. He nomyckaercs
UCTIONb30BaHUE TPYOOK W3 CHIIMKOHOBOW pe3uHbl. CIHMB aHATU3UPYEeMOW TpOOBI JOJKEH OBITh

CcBOOOMHBIM. J[JIT 3TOrO BHYTpPEHHUU AuamMeTp TPYOKH HoJbkeH ObiTh He MeHee 4 Mm. Ilepen
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M3MEPHUTEIbHON KamMepol pPEeKOMEHIyeM YCTaHOBHTH (DUIBTP TOHKOM OUYMCTKH, KOTOPBIH BBl

MOJKETE 3aKa3aTh JOMOIHUTEIBHO.

[Ipu moakmouenun wusMmeputenbHoi kamepsl (MKIDK) x mpobGoorOopHOW ToYke
WCTIONB3YWTE CTAHIAPTHBIE TMEPEXOJHUKU, KOTOpble Bbl Mokere 3aka3aThb MpU TMOKYIIKE
aHanmu3aTopa WM MO e-mail (C HOMEHKIATypoll CTaHZapTHBIX MEpPEeXOTHHKOB Bbl Moxere
o3HaKoMUThCs Ha Haumem caiite). [Ipu ycranoBke ACpO;-03 nnn ACpO,-04 B u3MepUTENbHYIO
Kamepy yOeauTech B HAIMYUU TE€PMETUIUPYIOIIETO PE3UHOBOTO KoJiblia (cM. puc. 3.9, 3.10). Jns
oOecreyeHnss HE3aBUCHMOCTH TIOKa3aHUW OT CKOpPOCTH IIOTOKA YCTaHOBUTE B TpyOke
Mpo0OOTOOpPHHUKA pacxod BOAbl paBHbI 2-50 n/gac. TpyOKy, COEOMHEHHYIO C BBIXOJIHBIM

IITYLIEPOM U3MEPUTEIILHON KaMephl, II0JI0KUTE B CIIMBHOU JIOTOK.

10.5. AHannuTHYeCKHiI KOHTPOJIb KHCJIOPOAa B MPUPOJAHBIX H CTOYHBIX BOJAX.

Jns pemieHuss 3TOM 3amayd B HaWIydIllled CTENeHH MOAXOIUT BAapUAHT HUCHOTHEHHS
ananuzaropa AKIIM-1-01I1, B KOMIUIEKT KOTOpOro BXoAUT ceHcop norpyxHoro tuma ACpO,-05.
OTOT CEHCOp YCTAHABIMBACTCS B TEPMETHYHBIH KOPITyC W3 HEp)KABEIOUICH CTalmu M HUMEeT
HaJIe)KHYIO 3aJle]Ky Kabenst B koprmyce (cMm. puc.3.3, 3.4). I'pagyupoBky ananm3atopa AKIIM-1-
01IT mMoXHO TPOBOAUTH MO aTMOc(EepHOMY BO3AYXY, HACBIIICHHOMY MapaMu BoAbl. [ns aToro
ACp0O,-05 He Ttpebyercss nocTaBaTh W3 TEPMETHUYHON sueiiku. Jlms obOecriedeHus IaBICHUS
HACBHIIICHHBIX BOJSHBIX IapOB MOCTaBbTE €r0 Ha (GMIBTPOBAIBLHYIO OyMary, CMOUYEHHYIO BOJIOH H
3alyCTUTEe MPOLENypy <«ABTOrpagyHpoBKa». IIpu mpoBeaeHHHM HW3MEpPEHH B HEMOABUKHBIX
KUAKoCTAX, yaepxkuBaite ACpO,-05 3a kabenb u coBepiiaiite KkojeOaTelbHBIE ABHKECHUS
ammumatyaoi 10-15 cm wacrotoii 10-30 konebanuii B MUHYTY.

Jlns oGecnieueHns COXpaHHOCTH CEHCOpa MPH €ro 3KCIUTyaTalliy B a3pOTEHKaxX WM APYTUX

00BEKTaX C MHTEHCHBHBLIM NepeMCIIMBaHUEM

N PEKOMCEHAYEM CCHCOp U €TI0 Kabeb 3aKpCHIUTh

Ha 1uradre. Jlns ymobcTtBa MOHTaxka U

coopyxkeHusax Bbpl  Moxere mpuobpectu

\} skcrryaranmn AKTIM-1-0111 Ha OYMCTHBIX
|
J

crenuanpHyto apmarypy. IlpuHnunuanbHas

LA cxema ycraHoBku ACpO,-05 B a’poreHKe C

1. AHanuszatop AKMM-01. IIOMOIIBIO TaKkoHu apMaTtypbel HOpUBEACHA Ha
2. CeHcop

3. CuUcTeMa NOrpyKeHNs. puc. 10.2.

Puc. 10.2 Cxema ycranoBku ACpO,-05 B a3pOTEHKE C IOMOLIBIO0 CUCTEMBI IIOTPYKEHUSI.
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10.6. AHaauTHYECKHII KOHTPOJIb KUCJI0POIa B OMOTEXHOJOTHYeCKUX Mporeccax.

Jnis pemieHust 3TOM 3aJadyd B HAWIyYIIEH CTEMEHH MOAXOJUT BapHUAHT  HCIIOTHCHUS
ananm3aropa AKIIM-1-01Bb, B KOMIUIEKT KOTOpPOro BXOAWT cTepminzyembiii ceHcop ACpO,-06.
DTOT CEHCOp MOXET YCTaHABIMBATLCSA B KPBIIIKY (hepMeHTepa WK uepe3 CTaHIapTHbIe (IaHIbl B
OMOpeakToOphl KaK OTEYECTBEHHOTO, TaKk M 3apyOexxHoro mpou3BoAcTB. llepen crepunuzanueit
dbepmentepa ¢ yctanoBineHHbIM B HeM ACpO;,-06 He0OX0AUMO OTCOEAMHHUTH Kabellb OT CeHCopa U
Ha €Tr0 pa3beM HAKPYTHUThH 3AIIUTHYIO 3araymky. [Ipu 3ToM HEo0X0auMo yOeIuThCS B HAIUYUHU H
[EJIOCTHOCTH TePMETU3UPYIOLICH MPOKIAIKN B 3allIUTHON 3arimyike. [Ipu crepunuzanim ceHcopa B
OuopeakTope HaZeBaTh 3aIIUTHYIO 3aryIIKy HEe TpeOyeTcs.

[Ipu mpoBeAeHHM aHATUTHUYECKOTO KOHTPOJS KHCIOpPOAa B KYJbTYypajdbHBIX IKHIKOCTIX
TEMIEPATypHbIE 3aBUCUMOCTH KOX(h(UIIMEHTa pPACTBOPUMOCTH KHUCIOpOAa, KaK TPaBUIIO,
Heu3BeCcTHHI. [103TOMYy TNpH MPOBEICHWM TAKUX W3MEPEHUH YacTO TOJB3YIOTCS OTHOCHTEIHLHOM
equHuLEend m3MmepeHus - % Hac. B 3TOM ciywyae aBTOrpaJyupOBKY aHaIM3aTOpa MPOBOAAT IO
aTMoc(epHOMY BO3/yXy HACBHIIIEHHOMY MapaMd BOIBI WM 1O MHUTATEIbHOW cpefie HACBHIIEHHON
KHCIIOPOJIOM BO3Ayxa. B Tex ciywasx, korma Kod(Q(UIMEHT pacTBOPHUMOCTH KHCIOpOJa B

aHAJIM3UPYEMON CpeJie U3BECTEH, HEOOX0AUMO HCIOIb30BaTh CIIELPEXUM (CM. II. 9).

11. TEXHUYECKOE OBCJIY’KUBAHUE AHAJIU3ATOPA.

Ecnmu Bam ananu3aTop HyXIaeTcs B TEXHHYECKOM OOCIY>KMBaHMM, PEMOHTE WU
MIEPUONIECKON TIOBEPKE, CBSHKUTECH C cepBUCHBIM IIeHTpoM pupMbl «Asbpa BACCEHC» (ampec
yKa3aH Ha  CTp.2) WM ¢ OmmkKalmuM oQuIuaibHeIM auiepoM. KoHTakTHbie TenedoHbI
OopUIMANTBHBIX AUIEPOB Pa3MEIICHbBI HAa HAIIEM CalTe.

Cepsuchslii nentp OO0 «Pupma «Anspa BACCEHC» BbInonmHsET Bech KOMIUIEKC padoT 1o
TEXHUYECKOMY OOCIYXUBAaHUIO AaHAIM3aTOPOB M UX MEPUOAMYECKOM TIOBEpKE B OpraHax
INoccranmapra P®. C ycnoBusMu mpoBeneHus 3TUX padboT Bbel MokeTe 03HAKOMHTHCS Ha HaIleM
camre.

11.1 DOnektpoHHBI OJOK aHamM3aTOpa KpaiHE pEeaKo HyXJaeTcsi B OOCIYKUBAaHUH U
peMoHTe Oarofapsi BBICOKOMY KauecTBY MPOM3BOJICTBA AHAIM3aTOPOB, UCIIOIB30BAHUIO HAICKHBIX
KOMIUIEKTYIOIINX, MPOYHOCTHU, TEPMETUYHOCTH U BBICOKOW CTENEHH MbLIEBIAro3alluThl KopIyca
ananuzaropa (IP-65). Kaxnpiii aHanu3atop B KOMIUIEKTE C JTaTYHMKOM TOJBEPraeTcsl UCIBITAHUSIM
Ha HaJIe)KHOCTb, IPOXOAUT NPEANPOJAKHYIO OATOTOBKY M TECTUPOBaHKUE PaOOTOCIIOCOOHOCTH €TI0
OCHOBHBIX 0JI0KOB. B mepuoanueckoil 3aMeHe HyKJaeTcsl TOJIbKO OaTapeiika, yCTaHOBJIEHHasl B
HIOKHEM OTceke aHaiuzaTopa. Kak mpaBuio, 3ameHa OaTapeiiku OCYyIIECTBISETCS MPH KaKIOM
BTOPOM TEXHUYECKOM OOCITYKMBAaHUU aHAIH3aToOpa Mepel] MPEJCTaBICHUEM €ro i eKErogHon

IIEpUOAUYECKON NTOBEpKH B oprassl I occrannapra PO.
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11.2 AMmepomeTpudeckrue CeHCOphl OJarofapsi OpUrMHaIbHBIM TEXHUYECKUM DPELICHHUSM,

UCITIOJIb30BaHUIO  OJIAarOpOJHBIX METANIOB M BBICOKOMY KauyecTBY IPOM3BOJCTBA HMEIOT

HEOTPAaHWUYEHHBI CpOK CiayxkObl. B TO ke Bpems CEHCOpbl HYXIAIOTCS B IPOBEICHHUU

MEXPETIIaMEHTHOT0 00ciyKuBaHus, BelnoynHsemoro Ilorpeburenem B mporecce 3kcmryatanuu. K

3TUM paboTaM OTHOCATCS 3aMeHa MEMOPAHHOI'0 KOJIITauKa U TeJIMEeBOr0 pacTBOpa 3JIEKTPOIUTA (CM.

.. 3, 4). [lepuoan4HOCTD 3aMEHBI JEKTPOIUTA U MEMOPAHHOTO KOJIIAuyKa 3aBHCUT OT YCIIOBHM

HKCIUTyaTalli aHAJIU3aTOPa M J0JDKHA MPOBOAMTHCS HE peke 1 pas3a B rof], a TaKXKe B CIEIYIOLINX

CITydasx:

e Hapymena [elOCTHOCTP MeMOpaHbl. BHENIHWM MpPH3HAKOM JTOTO CIIy)XaT BHIMMEIC
KalleJIbKM 3JIEKTPOJIMTAa Ha TOPLOBOM IOBEPXHOCTH CEHCOpa, a TaKXKe 3HAYUTEIIbHOE
YMEHBLICHNE YPOBHS 3JIEKTPOJIUTA B KOPITyCE CEHCOPA;

e MemMOpaHa BBITSHYJach M HE JOCTaTOYHO CHUJIBHO HATATHMBAETCS TOPLIOBOW YacTbhiO
CTEKJIIHHOW THib3bl (cM. puc. 4.2). [Ipu3HakoM ciaaboro HaTsKEHUS MeMOpaHbI SBISETCS
3HAYUTEIBHOE CHUKEHUE OBICTPOJCHCTBUS M BBICOKOE 3HAUEHUE OCTATOUYHOT'O TOKa CEHCopa
IpY HaXOXKACHNH ceHcopa B «Homib pacTBopey;

e JlokazaHusi aHaNM3aTopa MPH MU3MEPEHUSIX WM TPAJTYHPOBKE MO BO3AYXY HECTAOMIIBHBI H
UMEIOT OOJIBIIOH Jpeid.

Ecnu B ceHcope BO3HMKIIA Kakas-TO HEMOJAIKa, IPEkKAE BCEro MPOBEPhTE LEIOCTHOCTh Kabeus

U CTEKJISIHHOM Tmib3bl. Hanuume TpemuH U CKOJIOB Ha CTEeKJISHHON ruiib3ze AC CBUAETENBCTBYET O

HecoOmonenun [lorpeburenem Mep mpenoctopoxHocTd (cM. m. 6). HeakkypaTHoe oOpamieHue ¢

AC u HecoOnoieHHE Mep MPEIOCTOPOKHOCTH MOKET MpUBECTU K ero yrtpare. Ilpu BbIsicHEHUH

INPUYMH OTKa30B MOT'YT OKa3aThCs MOJE3HBIMU TeCThl paboTocriocoOHOCcTH AC. DTH TECThl MOYXKHO

TaKXe MPOBOJUTH NPH 3aMEHE MEMOPAaHHOI'0 KOJIAauyKa U pacTBOPA IEKTPOJIMTA.

Tect Nel. IIpoBepka cOpoTUBIEHUS U30JALUN MEXKTY KaTOJOM U aHOJOM.

1.  CHumuTe MeMOpaHHBINA Koymadok (cM. puc. 3.7, 3.8) u mpoMOITe NEKTPOAHBIN aHCaMOIb B
JUCTWIIUpOoBaHHON Boje. C moMomplo (UIbTPOBaIbHON OyMmaru yJnaJuTe Kaluld BOJABI U
TIIATEIBHO MPOCYLIUTE TOPLOBYIO YaCTh CTEKJISHHOW T'HJIIb3BI.

2. B riaBHOM MEHIO BOMIMTE B OMIIMIO TUATHOCTUKA CEHCOpa. (CM. II. 8.4).

3. Ecmu tok cencopa (Icenc) umeer 61u3Koe K HYIIIO 3HAYCHHE (CM. pUC. 8.4-20) U COMOCTaBUM
C BEJIMYMHOM ocTaTo4HOro Toka (I oct), To ConpoTHBIIEHUE U30JSALMHA HAXOAUTCS B IIpeJeiax
HOpMBI. Eciii TOK ceHcopa 3HAYUTEIbHO OTIMYACTCS OT HyJIs, MONpoOyiTe OoJiee TIATENbHO
BBINOJIHUTH M. 1 HacTosAIlero tecra. Bricokoe 3HaUE€HHE TOKA CEHCOpa CBUAETENBCTBYET O
HApyIICHUH CONPOTUBJICHUSA W30AIMU. K BO3MOXHBIM NpPUYHHAM CIIEIYeT OTHECTH
HapylleHHe LEJIOCTHOCTU KaOens, TPEeIIUHbl MM CKOJbl B CTEKISHHOM THib3€, a TaKXke

nonagaHuC BJIarvu Min Cy.]'IB(l)I/ITa HAaTpusd B pa3bEM CCHCOPA. B nociaeguem cjIydae CJICeayceT
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Tect

IPOMBITH Pa3beM IHCTHJUIMPOBAHHOW BOJOW, a 3aTe€M TIIATEIbHO NPOCYIIUTH B TCUCHUE
HECKOJIBKMX CYTOK IpH Temreparype 6uskoit k 40-60 °C.

Ne2. IlpoBepka gaTumka TeMIepaTypbl U IPOBEpKa peakluu ceHcopa Ha Baiie npixanue.

OTOT TECT BBINOJIHAETCS MOCIIE BBITOIHEHUS TecTa Nel.

1.

B okne «/Inarnoctuka ceHcopa» HaOnIoaiTe 32 TOKOM HpoTeKaroummM uepe3 ceHcop (Icenc)
u mnokasaHusmu Ttemneparypsl (T). Bo3smure ceHcop 3a IUIAaCTMAacCoBYlO JETalb U
BBIJIOXHUTE Ha CTEKJISHHYIO TMJIb3y CEHCOpA, HAIlpaBJsisl CTPYHO albBEOJSPHOIO BO3AyXa Ha
TOPLIOBYIO YacTh CTEKJISIHHOW rmib3bl. Eciau TemmepaTypa oKpy»Karollero Bo3ayxa HUxe 35
°C, 1o mokaszanus Temmepatypsl (T) 1 ToKa ceHcopa JOKHEI BO3pACTaTh. YBEIUUEHUE TOKA
CeHCOopa OOBSACHAETCA TEM, YTO Ha MOBEPXHOCTH CTEKJITHHON T'MJIb3bl KOHIEHCUPYETCS Bilara
U3 albBEOJIIPHOIO BO3yXa U JIEKTPUUECKas LIENb MEXKY KaTOAOM U aHOJOM 3aMbIKAETCS.
[To Mepe ucnapeHus Biaru co CTEKJISSHHOM T'MJIb3bI TOKAa3aHUS TEMIIEPATyphbl U TOKA CEHCOpa
OyayT yMeHbLIAThCsA, CTPEMsIChb K IPEXHUM 3HAadeHUsM. Takoe IOBEIEHHE CEeHCcopa
CBUJIETEJICTBYET 00 OTCYTCTBMM OOpBIBOB B Kabese U pa3beMme ceHcopa. Ecim Tok ceHcopa
HE M3MEHSAETCS, MONpoOyiTe MOrpy3UTh TOPIOBYIO YaCTh CTEKJISHHON TWIIBb3BI B CTaKaH C
JUCTUUIMPOBAHHOM BoAou. [Ipn 3TOM aHOA CeHcopa NOJKEH HaxOIWThes B Boze. Ecim ora
onepanys He NMpHUBEJa K OXKUAAEMOMY pe3yibTaTy, TO NO-BUAMMOMY, K KaOelro ceHcopa
NPUKJIA/IbIBAIUCh HEAOMYCTUMO BBICOKME MEXaHHUYeCKue yCHius (CM. 1.6), 4TO MPHUBENO K
oOpbIBY aHO/Ia WM KaToja. B aToM citydae cBshxuTech ¢ cepBUCHBIM LieHTpoM OO0 «Dupma
Anspa BACCEHC». PeMOHT Takoro ceHcopa BO3MOXEH TOJIBKO B CiIydae oOpbIBa Kabems y
pazbema. Ilpu HeromycTHMO BBICOKMX MEXaHMUYECKHX Harpy3kax Ha KaOelb MOMKET TakkKe
NPOM30UTH OOpPBIB MPOBOJOB Kabemns JaTyvka Temreparypbl. B 3Tom ciydae Ha auciuiee
BBICBETUTCS HaANUCh «JlaTuMKk HE MNOAKIIOUEH». B 3TOM ciydae TakkKe CBSKUTECH C
cepBucHbIM 1IeHTpoM OO0 «Dupma Ansha BACCEHC».
11.3. U3meputenbHas kamepa.

HpI/I NNPpOBCACHUN aHAJIU30B B IIOTOKC )KI/I,Z[KOCTGI}'I, COACPpIKaIINX 0O0/IBIIOE KOJIMYECTBO

B3BCIICHHBIX 4YaCTHUIl, Ha BHYTpeHHeﬁ MMOBCPXHOCTHU HSMGPHTGHBHOﬁ KaMCphbl TOABJIAIOTCA

OTJIOKEHUS, YXyJUIalollue €€ Mpo3padyHocTh. B aTtom cimyuae Bam cinemyer ee mpoducTuTh €

MOMOIIBI0 MapJIeBOr0 TaMIIOHA, 3aKPEIJICHHOTO Ha JAepeBsHHOM mnanouke. g sddexTuBHOCTH

OYHCTKA MOJKHO HCIIOIB30BaTh JIIOOBIE MOMOIHUE CPEACTBA, HAIIPUMED CTI/IpaJ'IbHHﬁ IOPOIIOK.

Hcnons3oBaTh pacTBOPUTENIM HE pekoMeHayercs. [Ipu NpoBeAeHUM YHMCTKUM H3MEPUTEIBLHON

KaMmepbl KeJNaTesIbHO TakXKe MPOMBITh 0OpaTHbIN kiamaH (cMm. puc.4.5, 4.6). Jlnsg ucKIIOYeHHs

BO3MOXXHOCTH 3aCOPEHUS] M3MEPUTEIHHON KaMepbl I11eJ1IeCO00pa3HO YCTaHOBUTH (PUIBTP TOHKOM

O4HCTKH (cM. 1. 1, . 4.3).
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12. BO3SMO’KHBIE HEITOJIAJIKM U CIIOCOBbI UX YCTPAHEHMUSI.

Buemnue nposiBneHus

BeposiTHbIe TPUYMHBL

Crioco0bl yCTpaHeHHs

1. AHanuzaTop He | Bermen u3 CTpOs | 3aMEHUTD IIPEIOXPAHUTEID.
BKJIIOYAETCS peOXpaHUTENb
2. Ha nucnnee anamu- 1. CeHcop He moakiatodeH K | OTKpBITH BHYTpPEHHUU OTCEK

3aTopa
coobmenne «CeHcop He

3aropaercs

aHaJIM3aToPy

aHaJIM3aTopa U NOAKIIIOUYUTE CCHCOP
CBspKUTECH C CCPBUCHBIM LICHTPOM

MOJIKJTFOUEH 2. OOpsbIB Kabens 10 BOIIPOCY PEMOHTA WJIM 3aMEHBI.
3. [Tokazanus He | 1.Bobicox pacTBOp JlonmuTh pacTBOp ANEKTPOJIUTA WIH
YyBCTBUTEJIHHBI K | DJIEKTPOJIUTA 3aMEHUTh MEMOPAHHBIN KOIMauy0K
W3MEHEHUIO Bomonautes Tect No2 (cm. m.11).
KOHIIEHTpaLUU 2. O0pebIB Kabens [Ipu oTpunarensHOM pe3yJbTaTe
KHCIIOpO/ia. CBSI3aThCA C CEPBUCHBIM IIEHTPOM

¢upMbl 1O BOIPOCY PEMOHTA WU
3aMEHBI.

4. Ilpu rpagyupoBKe IO
«Honw pacTtBOpYy» CeHcop

Hapymieno comnpoTtuBiieHne
U30JISIIIMM B CEHCOpE WU B

[IpousBecT  BHEHNIHUHA  OCMOTP

ceHcopa M BBIMOJIHUTH Tect Nel.

UMeeT 00JIBIION | pa3beMe ceHcopa [Ipu oTpuLATEeNbHOM  pe3yibTare

OCTATOYHBIA TOK CBA3AaTbCA C CCPBUCHBIM LICHTPOM
(GUpMBI IO BONPOCY PEMOHTA WU
3aMEHBI.

5. [Tlokazanuss cencopa | 1. Hapymena 1enocTHOCTh | 3aMEHUTh MeMOPaHHBIN KOJIMTavy0K

HECTaOMJIBHBI BO BPEMECHH | MEMOpaHBI OGecmeunTh TpeOoBaHUs o

npu MOCTOSIHHOM | 2. MemOpaHa BBITSHYJACH | TEMIIEPAType U PACXOy BOJIBI Yepes

KOHIEHTpALUU u3-3a MIPEBBILICHUS | U3MEPUTENBHYIO KaMmepy. 3aMEHUTh

KHCIIOpO/a. TEMIIEPATyPhl KX pacxojia | MeMOPaHHBIM KOJIIAa40K

BOJIbI
6. Ilocme BkmoueHus | Pazpsmumacek Oatapeiika 3aMEeHUTD NaIbUUKOBYIO OaTapeiiky

aHalIM3aTopa BBIXOJ Ha
pabounii pexuM
npesbimaet 20 MUHYT

7. bricTponeiicTBue
ceHcopa CYIIIECTBEHHO
YMEHBIIUIOCH

MemMOpaHa BBHITSIHYJIaCh
MIPEBBIIICHHUSI
TEMIIepaTypbl HJIM pacxoja
BO/JIBI

Hn3-3a

OGecmeunTh TpeboBaHUS
TEMIIepaType U pacxoiy BOIBI uepes
M3MEPUTENbHYI0 Kamepy. 3aMEHUTh

MeMOpaHHBIH KOJIAaYoK

1o
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1. HABHAYEHHUE U OBJIACTb IPUMEHEHMUA.

Ananuzatopsl kuciopoga AKIIM-1-01 (B manpHeliiem - aHaau3aTOphl) MpeaHA3HAYCHBI IS
IIPOM3BOJCTBEHHOr0  aHanu3a (“HENpEepbIBHOTO  aHaiu3a”’, “aHaiy3a Ha JUHUM  WIH
“TEeXHOJIOTUYECKOro aHam3a’”) KoHeHTpauu (¢0,), napiuuaisHoro AaBiaeHus kuciopoaa (p0), u
temriepatypsbl (T) B )KUAKKUX ¥ Ta3000pa3HBIX Cpeaax.

AHanu3aTopel, Omaromapss CBOE€M YHUBEPCAIBHOCTHM M IIUPOKOMY aCCOPTHMEHTY
HCIIONIB3YEMBIX ammepoMeTpudeckux ceHcopoB (AC), MOryT MNpPUMEHSTBCS [UIsl PEIICHHS
pa3HOOOpPa3HBIX 3aJa4 AHAJUTHUYECKOrO KOHTPOJS KUCIOpOJa IMPAaKTUUYECKH BO BCEX OTpPACIAX
XO035MCTBA: TEIUIOPHEPTETHKE, TMHUIIEBON, XUMUYECKOH M HEPTSHON MPOMBINUICHHOCTH, OXPaHE
oKpyxarommeid cpeapl, OuorexHonorun u wmeauuuue, L[I'COH, KX, ppiOHbIX xO03siicTBax,
OUHCTHBIX COOPY>KEHHUSAX U T.A.

AHanu3aTopsl MpeaHa3HAueHBl Ul SKCIUTyaTallkd B TPOMBIIUICHHBIX W J1a00paTOPHBIX
YCIIOBHSAX IIPU TEMIIEPATYPE OKpyXkarowmei cpeanl or Mmunyc 20 no mmmoc 60 °C u Temmeparype
ananmsupyemoit cpeasl ot 0 mo 50 °C, oTHocuTenbHOM BiaxkHOoCTH Bosayxa 100 % npu
temreparype 25 °C u armocheprom nasiernu ot 84.0 1o 106.7 xI1a (ot 630 10 800 MMm. pT. CT.).

AHanmu3aTopsl OTHOCSTCS K:

- BugaMm kaumatudeckoro ucrnonaeHus Y3 u T1 mo I'OCT P50444-92;

- rpyIIe 2 B 4aCTH BOCIPUHUMAEMBbIX MexaHndeckux Harpy3ok o ['OCT P50444-92;

- TI0 3JIEKTPOOE30MacHOCTH aHaIu3aTopbl yaoBieTBOpstoT TpeboBanusm ['OCT P50267.092 u
BBINIOJIHEHBI MO Kiaccy 3amuTel II, Tuma B. AHanu3aTopbl BBINOJIHEHBI B FEPMETUYHOM KOpPITyCE
CTEIIEHH NbUIeBIaro3amursl [P-65.

Ananuzaropsl AKIIM-1-01 BbINONHSIOTCA B HECKOJBKMX BapHaHTaX MCHOJHEHUs, KaXa0e
13 KOTOPBIX OTJIMYAETCS aMIIEPOMETPUYECKUM CEHCOPOM U TPUHAIIEKHOCTSIMH, BXOIALIUMH B
KOMIUIEKT €ro noctaBkd. KOHCTpyKIMM aMIEpOMETPUYECKUX CEHCOPOB pa3pabdOTaHbl C yUETOM
crien(puKd M3MepeHuid B TOW WM WHOM oOiacTtu. [losTomMy mpu BhIOOpE BapuaHTa HCTIOJHEHUS
aHaJIM3aTopa JKEeNaTeJIbHO UCXOAUTh U3 Ha3HAUCHHUS U 00JacTU MPUMEHeHUs aHanu3aTopa. O0nactu
NPUMEHEHHUS aHAJM3aTOPOB M O0O3HAYEHMsT MX BAapUAHTOB HMX HCIOJHEHHUS TNpPH 3aKa3e U B

JOKYMEHTAIUH IpYroro U3/Aeaus npruBeaeHsl B Tadbnuue 1 .
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Taoauna 1.

Ha3znauyenue u odj1acTn

O0o3HaueHne Oo6o3nauenne AC n
NpUMeHeHHs] AaHAJIM3aTopa
HCTIOJTHEHHSI AaHAJIN3aTopa aKceccyapoB AKTIM-1-01

AKIIM-1-01 J1 ACpO,-01 N3mepenns KOHILICHTPaI! u
TV 4215-001-66109885-10 | TY 4215-001-66109885-10 | 070X /Mieckoro noTpeb eI
kuciopoga (BIIK) B maGopatopHbIx
YCJIOBUAX. HpI/IMeHﬂeTCH B
Cionstnxcn BITK i IKOJIOTHYECKUX " XHUMHAYECKHX
nabopaTopusax pa3IMYHbIX
U3MepHUTeJIbHAA KaMepa | IPOMBIIIICHHbBIX TIPEIIPUSTHA,
HKMA HI'C3H, KKX, OpraHu3aLusaX

["OCKOMITPHPOIbI, METUIIMHE H T.JI.
AKIIM-1-01T ACpO,-03 W3mepeHust kuciopoaa B razoobpas-

TY 4215-001-66109885-10

TY 4215-001-66109885-10

HN3mepurtenbHas kamepa
HUKIT nan UKAT

IHoOynuTens pacxoaa

HBIX cpenax. Jlns pemreHus 3amay
sHEeprocOepeKeHus, ONTUMHU3AINH
MPOIIECCOB TOPEHUSI TOILIMBA, KOJIO-
THUYECKOI' 0 n MMPOU3BOACTBCHHOT'O
MOHHUTOPHHTAa  COCTaBa  BO3IyXa
IMPOM3OHBI, ABIMOBBIX ra3os,
obecriedueHHsI MOXKapoB3pPHIBOOE30IIAC-
HBIX YCJIOBI/Iﬁ MMPOU3BOACTBA.
H3MepeHne KOHIIEHTPAIMH KHCIOPOIa
B ABIXATCIBbHBIX TI'a3aX B KOMIIJICKTC
MEITEXHUKH.

AKIIM-1-01T
TY 4215-001-66109885-10

ACpO,-04

TY 4215-001-66109885-10

N3mepurenbHasi kKamepa
HUKIDK
¢ 00paTHBIM KJIANIAHOM

N3mepenns kucinopojia B BOJE, B TOM
YUCJI€ B MUKPOIPAMMOBOM JTHAMa30HE
KOHILIEHTPaLUM. Jlst KOHTPOJIA
MPOIECCOB  BOAOXUMIIOATOTOBKH B
terosHepretuke: TOL, 'POC, ADC,
TEIUIOCETH,  KOTeNbHbIX.  [lpume-
HSIOTCSI B XMMHUYECKOH, HE(PTIHOU U
MMUIIECBOM MPOMBIIIUIEHHOCTH, B
arpoNpOMBIIUIEHHOM W BOEHHO-
MIPOMBIIIUIEHHOM KOMIUIEKCaX.

AKIIM-1-01 11
TY 4215-001-66109885-10

ACpOz-OS
TY 4215-001-66109885-10
JJaT4yMK NOrpysKHOr0
THUIIA, BHINOJIHCH B

repMeTHYHOM KOpIyce U3
Hep KaBewleH cTaau

W3mepeHus: KOHIIEHTpauu KUCI0poaa
B INPHUPOJIHBIX M CTOYHBIX BOAAX Ha
rnyOune. Jlns ontumuszanmu padoThI
ouncTHeIXx  coopyxenuii, CBOCB,
a’POTEHKOB " PBIOOBOTUECKUX
X034UCTB. [IpUMEHSIOTCA Ha CTAaHLIUAX
HKOJIOTMYECKOTO MOHUTOPHUHTA.

AKIIM-1-01 b
TY 4215-001-66109885-10

ACpO,-06
TY 4215-001-66109885-10

CrepwinzyeMble  CEHCOPBI
npu temneparype 143 °C u
JaBieHUH 3 aTu. BelnosHeH
B KOpIyCE€ M3 HEPKABEIO-
men crand. Tunopasmep
YTOUYHSETCSI IPU 3aKa3e.

W3mepeHust KOHIIEHTpauu KUCI0poaa
B KyJbTYypPalbHBIX KHIKOCTAX. Jlis

pelieHus  3a7ad  AHAJUTHYECKOTO
KOHTPOJIS KHCJIOpOoa B
OMOTEXHOJIOTHH, MHIIECBOM i
bapManeBTHYECKON

MPOMBIIIJIEHHOCTH, a TaKXXe B 0C000
YHUCTHIX XMMHYECKUX HPOU3BOJICTBAX,
rie Tpedyercs crepunuzanus AC.
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2. TEXHUYECKUE XAPAKTEPUCTUKHA

OcHoOBHBIE TEXHHUYECKUE XapakTepucTHkH ananuzaropa AKIIM-1-01 npusenens! B Tab. 2.

Taoauua 2.
3HAUYEHUE
TEXHUYECKUE XAPAKTEPUCTUKU TEXHUYECKUX
XAPAKTEPUCTHUK
Jnana3oH nmoka3zaHuii:
- KOHIIEHTpallMy KUCI0pO/a, MKF/,Z[M3 0 -20000
- KOHIEHTpPALMU KUCI0poaa, Mr/I[M3 0—-100.00
- KOHLIEHTpAllMH PaCTBOPEHHOI'O KUCIOPOIa, ppm 0-100
- TIPOIIEHTA HACKIIICHHS )KUIKOCTEH KHCIOpOoa0M, %o Hac. 0-200.00
- IPOIIEHTHOTO COJIEPXKAHUS KHCJIOPO/ia B ra3ax, 00. % 0-100.00
- HapLUHUATIBHOTO JaBJIEHUS KUCIOPOJa, MM.PT.CT 0—-2000.0
klla 0-200.00
- TEMIIEPATyPbl aHATU3UPYEMOM KUIKOCTH, *C 0-50
[Ipenensl momyckaeMoro 3HaY€HUs! MOTPEUIHOCTH aHalM3aTopa MpH
U3MEpPEHUH:
- KOHIIGHTPAIMH KUCIIOPO/Ia B KHUJIKOCTSX,
B quarmasoHax: 0 - 2000 Mxr/am’ + (1.0+0.025*A)
2 - 100 mr/am’ +0.025%A
0 —100 ppm +(0.001 +0.015*A)
- MPOLIEHTHOT'O COJIEP>KaHMsI KMCIOPOa B ra3ax
B nuanasonax: 0 - 20 06. % +(0.001 +0.01*A)
20 - 100 00. % +0.02*(A-10)
- IPOLIEHTA HACBIIIEHUS )KUIKOCTEH KUCI0pOoa0M, %o Hac. + (0.1 +0.015*A)
- MapIUAIBHOTO JaBIIEHUS KACIOPOaa
B nuanasonax: 0 - 20 kIla +(0.001 +0.01*A)
20 - 200 xIIa +0.02*(A-10)
0 —200 mMm.prT.CT. +(0.2 +0.01*A)
200 — 2000 mm.pT.CT. +0.022*(A-100)
- remmepartyps, ’C +0.3
Bpemsi ycranoBnenuss 90 % mnokazaHuil npu ‘‘ckaukooOpazHoMm”
V3MEHEHNH KOHIIEHTpaIuK Kuciopoaa npu 25 °C, cek, He Goiee %
Ha cBoiicTBa MeMOpaHbI
ABTOMaTHUECKas cucTeMa CUH(pa3HOM TeMIepaTypHO KOMIIEHCAllUn ¥ Ha K09 (HIHEHT
PacTBOPUMOCTHU
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KHCIIOpOJa

Bunsl rpagynpoBok:
Ilo HyseBoM TOUKE

ABTOTrpamyupoBKa (111 U3MEPEHUH B Ta3ax M BOJIC)

Honb-pactBOp

ITo BO3aYyXy B mapax

BOJIbI
ITo moBepOYHBIM I'a30BBIM CMECIM
ITo IIT'C
Koppekuus 6apomeTpuyeckoro 1aBiacHUs eCcThb
Koppekuus Ha coeHOCTh €CcThb

TpeBokHAsE CUTHAIU3aLKs 110 BEPXHEMY U HUKHEMY PEryJIupyeMbIM

npeaciaM CoOACpIKaHHA KUCTIOpOoaa

3ByKOBasi, CBETOBAs,

“CyXHe KOHTaKThI”

Bpems ycranoBienus pabodero pexuma

IIOCJIC BKIIKOUYCHHUA, MHUH, HC ooiee

ToxoBBIl BBIXOI, MA

0/4—-20, mm 0 -5

B0O3MOXXHOCTP HACTPOMKHM IIIKadbl CaMOIMMKCIIA HAa TpeOyeMbli

JMana3oH M3MEpeHus U 3alaHus KodpduuueHTa MacmTabupoBaHUs ecTb
(Km) npu aBapuiiHOM 3allIKaJlMBaHUK CaMOIIHCLIA Km=10;
B03MOXHOCTh MPOTOKOJMPOBAHUS PE3YyIbTATOB H3MEPEHUH C HUX

COXpaHEHHMEM B MaMATH aHAJIU3ATOPA U OTOOpaKEHUEM Ha JTUCILIEE B ecTb
TaOJIMYHOM BUIIE.

DNEeKTPOHHBINA OIOKHOT eCTh
BpIxo1b1 Ha KOMIIBIOTED RS-485(USB)
Cpennsist HapaOOTKa Ha OTKa3, 4, HE MEHee 5000

Cpok cimy>k0bI aMIIEPOMETPUUECKOTO CEHCOpa

Cpennuii Cpok ciryk0bl aHATN3aTOPA, JIET, HE MEHEE

He orpannuen

10

[Totpebnsemas MomHOCTh, B*A, He Gonee

5

Harnpsixenue nuranus

36/220 B, 50 I'u

Jucruieii ¢ noacBeTKoi ['paduueckuit
KnaBuarypa ¢ nojacBeTkoit Knonounas
["abGapuTHBIE pa3mepsl, MM, He Ooiee:

- U3MEPUTENIBHOIO YCTPONCTBA 240x160x90
- rpaUUECKOro TUCTIIEeS 80x50

- UBMEPUTEITHLHON KaMephl 100x90x30
- aMIIEPOMETPUYECKOTO CEHCOpa 16x80

- JulnHa KabeJst, M He MeHee 2
Macca ananmuzaTtopa, Kr, He Ooiee 2,0
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H[!I/IMeanI/IeZ A - TIoka3anus aHaJIn3aTopa B BLI6paHHOfI CAUHUIC U3MCPCHUSI.

3. COCTAB U3AEJIUA U KOMIIVIEKT ITOCTABKH

B KOMIUIEKT MOCTaBKU BXOAAT U3JEIHS TIEPEUNCICHHBIC B Ta0. 3

Tabmma 3.
HaumenoBanue O6o3HaueHne TOKyMEeHTa Komnnuectso
1. VYcrpoiictBo U3MEPUTEIIBHOE
AKIIM.1.01 HXHOK.2.001.003.007 1
2. CeHcoOp aMNepOMETPUUECKHIL HXHOK 943119.000-02 1*
3. Kamepa n3mepurenbHas HXIOK 4.146.001-04 1*
WMHCTpyMEHTBI ¥ IPUHAICKHOCTH
4. ®uakoH ¢ ANEKTPOIUTOM HXXHIOK 6.870.062 1
5. IIpobHuk ¢ cynb(purom HATPUSI 1
6. Ilpo6nuk ¢ CoCl, 1
7. KOMIIUIEKT MOHTaXKHBIX [1E€TEIb 1
8. Kabens RS-xanana
3amnacHble YacTH
9. Kopnyc ACpO, B cbope HXXIOK 8.634.142 3
10. Konb110 pe3snHoBoe HXKTOK 8.623.160-01 1
OKcITyaTalluOHHAas! IOKyMEHTaLUs
11. Kommiekt AKCIUTyaTallMOHHOM HXIOK 4215-001.1-
JOKyMEHTAlMHU, TaciopT. 66109885-10 :

*) onpenensieTcs BapuaHTOM IOCTaBKH

4. IOBEPKA AHAJIM3ATOPA.

4.1. IloBepka aHaIM3aTOPOB JOJDKHA MTPOM3BOAUTECS HE PeXe OJHOro pa3a B 12 mecsues, a

TAKXC MMOCJIC PEMOHTA U JJIUTCIIBHOI'O XpAaHCHUS.

4.2. YcnoBus OBEPKHU U MOJTOTOBKA K HEH.

4.2.1. Tlpu mpoBeACHNH TIOBEPKU JOKHBI COOJIIOIATHCS CIICTYIONINE YCIIOBUS:

- Temmeparypa oKpy:arwiei cpeast 293 +5 °K, (20 + 5) °C;

- OTHOCHTEJbHAS BIAXHOCTH 65 + 15 % 1pu temneparype Bosayxa 293 + 5 °K, (20 + 5) °C;

- armocdepnoe aasienue ( 99,9 + 6,6) klla, (750 + 50) mm.pT.cT.;
- HampsukeHue cetu 220 +22 B, 50 + 0,5 I'm.

4.2.2. Ilepen mnpoBeneHWeM TIOBEPKH  aHagW3aTopa  HEOOXOIWMO  BBITIOJHHUTH

IIOATrOTOBUTCIBHBIC paGOTH. I[J'IH 9TOro IIOMECTUTEC IIOBCPIACMOC U3ICIUC U HeO6XOI[I/IM06

obopymoBaHue Ha pabodyeM crolie, 00ecreurB ya00CTBO paOOTHl M UCKIIOYUB TIOMAJaHIEe HA HETO
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MIpAMBIX COJIHCUHBIX queﬁ. 3areM MMOATOTOBBTC aAHAJIU3ATOP K pa60Te COIJIaCHO pasacity

“ITonroroBka K paboTe” HACTOSIIETO PYKOBOICTBA.

4.3. [IpoBeneHNE MOBEPKH.

4.3.1. IloBepka aHamM3aToOpa 3aKJOYaeTCs BO BHEIIHEM OCMOTPE aHaau3aTopa,
OTpEeACNIEHUH CHCTEMaTH4YecKoi morpemHocT <OKHIKOCTh-Ta3», TMPEIesioB JA0MycKaeMou
a0COMIOTHOW TOTPEIIHOCTH W3MEPEHUN KOHIICHTpaluu (MapiuaibHOTO JABICHHS) KHCIOPOAa,
TEMIIEpaTypbl U BPEMEHU YCTAHOBIICHUS OKA3aHUN.

4.3.2. ITpu IpoBeICHUHU BHEIITHETO OCMOTPA JIOJKHO OBITH TIPOBEPEHO:

- OTCYTCTBHE MEXaHMUYECKUX MOBPEXKICHUH, BIUAIONIMX Ha TOYHOCTD [TOKAa3aHUN aHAJIN3aToOPa;
- YHCTOTa Pa3beMOB U THE3;
- COCTOSIHME COEIMHUTENIBHBIX IPOBOOB;
- COCTOSIHME JJAKOKPACOYHBIX MOKPBITUN M YETKOCTh MAPKUPOBKHU.
AHanmM3aTopel, UMEIOITHE AePEKThI, KOTOPHIE 3aTPYAHSIOT PabOTy C aHAIM3aTOPOM, OPaKYIOT U
HANPAaBISAIOT B PEMOHT.

4.3.3. OmnpezneneHre CUCTEMAaTUYECKONW MOTPEIIHOCTU «KUIAKOCTh-Ta3z» (cM. m. 5.3.3 PD)
IPOBOJST IOCJIE T'PAaAyWPOBKH aHAIU3aToOpa MO JBYM TOYKaM COIVIACHO M. 9 pyKOBOJCTBa IO
JKCIUTyaTauuu. MeToauka H3MEpeHHs CHCTeMaThdecKo omuoOku <« KuakocTh-ra3» onMcaHa B
[Ipunoxenuu 2.

Pe3ynbTarhl UCHIBITAHUI CUUTAIOT YAOBIETBOPUTEIBHBIMU, €CIU ONpPE/IECICHHOE 3HAYEHUE
CUCTEMaTH4YeCKOl omuOKkU «KHIKOCTh — ra3» COOTBETCTBYET TEXHHUYECKHM XapaKTEpUCTHKaM Ha
MoBEpsAEMbIi aHaM3aTOp (T1. 2. HACTOSIIIIETO MACTIOPTa).

[Ipu m3mepenusax pO, u cO; B )KUIKOCTIX aHATH3ATOP aBTOMATUYECKU KOPPEKTUPYET ITY
NOTpenIHoCTh. biarogapst 3ToMy pa3HMIla TOKa3aHWM aHanu3aTopa npu uzMepeHusix pO, u cO; B
KUJKOCTU U Ta3e, HaXOJAIIEMCS C HEl B COCTOSHUM AMHAMMYECKOIO PaBHOBECHUS, OKa3bIBAE€TCS
CKOMIICHCHUPOBaHHOW. BBeneHHE aBTOMATHYECKOW KOPPEKLUHMH CHUCTEMAaTHYECKOW MOTPEIIHOCTH
(OKUJIKOCTh-Ta3» TMO3BOJSIET HCHBITAHUS MO OMPEACNCHUIO MPEEeNIOB J0MyCcKaeMoi abCcOMIOTHON
MOTPEITHOCTH M3MEPEHUs NaplLHUAIbHOIO JaBJICHHMS W KOHILIEHTPALlUU PACTBOPEHHOTO B BOJE
KHCJIOpOJia MIPOBOAUTH MO METOAMKAM OMUCAaHHBIM B IL.I. 4.3.4.1 - 4.3.4.2, ucnonb3ys Opu 3TOM
[II'C. W3mepenHoe 3HaueHHEe  KOA(DPUIIMEHTA («KHAKOCTh-Ta3» BBOIAT B aHAIU3ATOp MJIA
Hocjeayomeil aBTOMaTH4eCcKoi KoppeKLun pe3ynpTaToB u3mepenuii (Puc. 8.4-3 PD).

4.3.4. OmnpeneneHue TNPEICIOB JJOMyCKAaeMOW aOCONMIOTHOW TOTPEIIHOCTA W3MEPEHHS
KOHIEHTpaluy (IaplyaibHOro JaBJIEHUs]) KHUCIOpOAa MPOBOJAT MOCIIE TPayuUpOBKH aHAIN3aToOpa
Mo JBYM TOYKaM corjacHo 1. 9 PD wu BBemeHus HW3MEpPEHHOTO 3HaYeHHs KO3 dUIMEeHTA

«€KHUJKOCTh-Ta3y. MchbITanus MOTYT IMNPOBOAUTBCA KaK IO A4TTCCTOBAHHBIM IIOBCPOYHBIM

HayuHo-npousBoactBeHHasa cmpma «<BUOAHATNTUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAJTU3ATOP KUCNOPOOA AKIMM-1-01



68
kucnopoaocoaepxkamum razoBeiM cMecsM (I11'C), mocraBisembiM B 6amnonax (m.4.3.4.1), Tak u B

CKJISTHKax ¢ “HOJIb paCTBOPOM™ M BO31yXOM, HaCBILLIEHHBIM IapaMu BoablI (11.4.3.4.2).

4.3.4.1. Metoauka UCHBITAaHUN IO OINPEACIICHUIO MPEICIIOB JOMYyCKaeMOW aOCOIIOTHON
MOTPEUIHOCTH U3MEPEHNUS KOHLIEHTPALUK (IapLIUaIbHOTO AABJIEHHS) KUCIOPO/AA C UCIIOJIb30BaHUEM
II'C B 6anmnoHax.

Jlnist mpoBeIeHHsI UCIIBITAHUN COOMPAIOT YCTAHOBKY MOKa3aHHYIO Ha puc. 4.1.
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Puc. 4.1. Cxema ycTaHOBKHU UCHIIBITAaHUH aHanu3aropa kuciaopoaa AKIIM-1-01.

1 - AMnepomeTpruyecKuii ceHCop; 2 — U3MepuUTeNbHasd kamepa; 3 — BbixogHas TpyOka UK; 4 -

YBIQXKHUTENb, 5 — ruApo3arsop; 7,8,9 - 6amnons ¢ [1I'C; 10 — usmepurenshbrit 6ok AKIIM-1-01.

AMnepomMeTprueckuil ceHcop | yCTaHaBIMBAIOT B HM3MEPUTENbHYIO KaMepy, BBIXOJHYIO
TpyOKy KkoTopoii mnoncoenunsor k Oamionam [II'C. Bxomnoit mrtynep WK coemussior c
ruzpo3atBopoM 4. [ToBepky NpoBOJAT ClEAYIOMUM 00pa3oM:

e [loouepenHO MOICOCTUHSIOT BBIXOTHYIO TPYOKY (6) M3MEPUTEIIEHOM KaMephl 2 K OaJllIoHaM

(5, 6, 7) c aTTeCTOBAaHHBIMU ITOBEPOUYHBIMU TAa30BBIMH CMECSIMU KHCIIOPOJIa C a30TOM:

"T"a3 Nel" - 0% kucnopona,

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

"T'a3 Ne3" - 90 +5 % kucnopoja B a3ote
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C moMoripIo peayKTopa Ha 0OTHOM U3 0autoHOB ycTaHaBiauBarT pacxon [1I'C paBaeiit 2 —10

Iy3bIPHKOB B CEKYHy (HaOirofeHue BeayT no rujaposarsopy). I1I'C npomyckatoT B TeueHue
15 MunyT.

[Tocne pocTwKeHHMS YCTOMYMBBIX MOKa3aHUH TMPOU3BOAAT OTCYET KOHLEHTpalHUU
(mapuuanbHOTO JaBJIEHHs) KUCIOpOJa B BRIOpaHHON onepaTopoM eIuHHULE u3MepeHus (00.
%, xlla, MM.pT.CT., MI/IT), @ TAK)KE TEMIIEPATYPHI.

Jna kaxxpoit I1II'C npousBoast 3 + 5 uaMepeHuil.

PaccunThIBalOT KOHLIEHTpPALMIO W/WIM MapuuanbHoe namineHue kuciopoga B I[II'C, mo

dopmynam:
Xj = (B - pH,0)/B*Y j (1)
(p0O2) j= (B - pH,0)*Yj/100 )
Cj = (COYmasn™(pOI/(760-pH>0)/0.2093 3)

B — 6apomeTpuueckoe JaBJICHUE;
Y j - npouenTtHOE coaepkanue kucnopozaa B [1I'C;
Xj, (p0O) j u Cj — pacueTHble 3HaYEHUS MIPOLICHTHOTO coaepkanus (00. %),
HNapUUaJIbHOrO JAaBileHus (MM. pT. cT. wid kl[la) ¥ KOHLEHTpauu pPacTBOPEHHOIO
KHcaopoaa (MKr/i, Mr/i), coorBerctBytomue j-oit [1I'C;
J —nomep III'C;
pH,O = (1,014*%1 4 *exp(-5233/(t+273))-0,2401)*(B/760,0) naBieHne HACHIIICHHBIX
BOJISIHBIX I1apOB IIPU TEMIIEPAType U3MEPEHUS;
(CO2)masn - TAONMUHOE 3HAYEHHE KOHIEHTpALlMU PacTBOPEHHOIO B BOJE KHCIOpOJa, MpHU
TEMIIEPAType U3MepeHus (£ ) .
t — remmneparypa usmepenus, °C

Brruucnsior 3HaueHHs MPEIEeoB I0MyCKaeMOn aOCOMIOTHON MOTPEUTHOCTH u3MepeHuit (4)

bopmysam
Aij(06. %) =| Aij — Xj | 4)
Aij(p0O>) =| Aij — (pO2)j | )
AJ(COy) =/ Aij - (f | (6)

rne: Aij — nmoka3zaHus aHAJIM3aTOpa B BHIOPAHHON ONEpaTOpOM €IUHMIIE U3MEPEHHS IS j-i
[I'C u i-ro u3mepeHnus;

Jlnst kaxxnout T1I'C BBIYKCISAIOT 3HAYEHUS OCHOBHOM aOCOJIFOTHOW MOTPEITHOCTA U3MEPEHUN

( A J ) Kak cpemHee apupMeTHIecKoe aOCOFOTHBIX IMTOTPEITHOCTEH 110 COBOKYITHOCTH U3MEPCHHIA

A (06, %) =Z Aij(06.%) / n e

Aj g,oy:ZAlj(pOz)/” (8)
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Aj (€oy=2_Ai(cO,)/n ©)

rae: n — KoauuectBo uaMmepenuit st J-out [II'C, n =3 + 5;

Pe3ynpTaThl NMOBEpKM  aHaIM3aTOpa CUUTAIOT YJOBJIETBOPUTEIBHBIMHU, €CIU IPEACIIBI
JIOITyCKaeMOi aOCOMIOTHOM MOTPENIHOCTH U3MEPEHUH MPOIEHTHOI'O COJACpXaHMS, MapIUaaIbHOIO
JaBJIEHUS W KOHLIEHTPALlMM PAacTBOPEHHOro kuciopoaa ans kaxnoil u3 III'C Haxomutcs B
COOTBETCTBUM C TEXHUUECKUMU XapaKTepUCTUKAMH Ha MIOBEpsieMbIi aHanu3aTop (II. 2.).

4.3.4.2. MetoaMka HCIBITAaHUN MO OMNpEAEICHUIO NPEAETOB JOMycKaeMOH abCONIOTHON
MOTPEIIHOCTH M3MEPEHUs KOHLEHTpAalMM (MapLUaJIbHOIO AABJIEHUS) KUCIOPOJA B CKIISIHKaxX C

“HOJIb PaCTBOPOM” M BO3/LyXOM, HACBIIIEHHBIM I1apaMH BOJIBI.

IIpnveuanue. [loBepka aHaNMM3aTOpPOB MO JaHHOW METOAMKE TO3BOJSET OTKA3aTbCs OT
npuobperenus [1I'C B 6amnonax.

B mMeHro «YcTaHOBKI» BBIOEpUTE U3MEPSIEMYIO BEIMUHHY.

JIist MCTIBITaHHUHE B “HOMb-pacTBOpe” MpHroTaBMMBalOT 0.2 AM° 5% BOJHOrO PAcTBOpA
cynbduta Hatpusi (Na,SO; 'OCT 195-77) ¢ nobGaBnennem 20 Mr pacTBOPUMOM CONMHM KOOabTa,
cepebpa wnum Menu (Hampumep, kobambTa xsopuctoro — CoCL*6H,O, T'OCT 4525-77).
UysctBurenbHyto 4actb AC morpyxaroT B "Houb pactBop'. Hammume my3bIpbKOB BO31yXa B
OKPECTHOCTH YyBCTBUTEJIbHON 4YacTH aMIIEpOMETPUYECKOro ceHcopa He jomyckaercs. Ilocne
JOCTHKEHHS yCTONUMBBIX MOKAa3aHUH MPOU3BOIST UX OTCYET.

Jis  uchblTaHUl B BO3AyXE TINATEIIbHO MPOMBIBAIOT  UYYBCTBUTENBHYIO  4acTb
aMIIEpPOMETPUYECKOTO CEHCOpa BOAOH M C MOMOUIbIO (HIBTPOBAIBHOW OyMaru yAaisioT Karuld
BOJBI C YYBCTBUTEIbHOW moBepXxHOCTH AcpO;. 3atem AC morpyxarT B “TpaayHpOBOYHYIO
CKJISIHKY”, Ha THO KOTOPOMW MpeIBapUTEeIbHO HaauBaroT OT 2 A0 10 M Bojawl. [locne poctmxenus
YCTOMUUBBIX MMOKA3aHUI TPOU3BOASIT OTCYET.

IIpu ucnbITaHusAX B “HONb pacTBOpe” M B BO3JIyXe MPOU3BOAAT HO 3 + 5 H3MepeHwHid,
TIIATEJIBHO MTPOMBIBAsi UyBCTBUTEIBbHYIO YaCTh CEHCOPA B IPOTOYHOI Boze mocie "Homb pacTBopa'.

e PaccuutniBaroT KOHLOCHTPAHIO W/1iIn napuuaJIibHOC AAaBJICHUC KHUCJIOPOda 110 Q)opMynaM:

Xj = (B - pH,0)/B*Y (10)
(p03) j= (B - pH,0)*Yj/100 (11)
Gj = (CO)masa*(p02)/(760-pH,0)/0.2093 (12)

rae: B — OapoMerpuueckoe 1aBieHUE;
Y j - mpouentHoe coxepxkanue kucinopona pasHoe 20,93% B Bozmyxe m 0% B “HOJb
pactBope’’;
X j, (pO2) j n Cj — pacueTHble 3HaUYCHHSI POLIEHTHOTO coaepxanus (00. %), mapuuaibHOTO
naBieHus (MM. pT. cT. Wi KI1a) 1 KOHIIEHTpaIK PaCTBOPEHHOTO KUCIOpoa (MKI/J, MT/1);

J — 1,2 - o603HaueHNE BO3/IyXa M pacTBOpa CyJb(puTa HaTpUS;
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pH:O0 = (1,014*1 0’ *exp(-5233/(t+273))-0,2401)*(B/760,0) naBieHue HACBILIEHHBIX

BOJSHBIX ITAPOB IIPU TEMIIEPATYPE U3MEPEHU,
(CO2)masn - TAONUYHOE 3HAYEHUE KOHLIEHTPALIMM PACTBOPEHHOI'O B BOJE KHCIOpOJa, MpHU
TeMnepaType u3MepeHus (¢ ).

t — Temmneparypa usmepenus, °C

o BbIUnCIISIOT 3HAYCHUS TPEAEIIOB JA0IMYyCKaeMoi aOCOIIOTHOW TIOTPEITHOCTH U3MEpeHHi (A)
o ¢popMynam
Alj(00. %) = | Alj — Xj | (13)
Atj(p02) =| Aij — (pO3)j | (14)
AG(COy =/ Alj - (| (15)

rne: Aij — noka3aHus aHaJIM3aToOpa B BHIOPAHHOM OMEpaTopoM €IUHMIIE U3MEPEHUs IS i-To
H3MEpEeHUS;

Jns Bo3ayxXxa M ““HONb pacTBOpa” BBIUMCIAIOT 3HAYEHUS TMIPENeNIoB  JIOIyCKaeMOM

a0COJIIOTHOM TIOTPEIIHOCTH H3MEpeHu (| A J ) xak cpenHee apudmerHueckoe aOCONFOTHBIX

MIOTPELIHOCTEN 110 COBOKYITHOCTH U3MEPEHUN

KJ (06. %) =ZAU(06%)/”I (16)
Aj @02)=ZA§7(]702)/” (17)
Aj (coy =ZAU(002)/” (18)

I7ie: B — KOJIMYECTBO U3MEpPEHUi, n = 3 + 5;

Pe3ynbrarel moBEepKM — aHaNIM3aTOpa CYUTAIOT YJOBIETBOPUTENIBHBIMU, €CIU TMPEIEIb
JIOITyCKaeMOi aOCOIOTHOM MOTPEeNIHOCTH M3MEPEHMH MPOIEHTHOTO COJEpXKaHMS, MapluaTbHOTO
JTaBJICHUS M KOHIIEHTPALMK PAaCTBOPEHHOIO KMCIOPO/a JIUIsl BO3AyXa U “HOJIb pacTBOpa” HaXOASTCS
B COOTBETCTBHMM C TEXHHYECKUMHU XapaKTEepUCTUKaMHU Ha TMOBepsieMblid aHanmuzartop (m. 2.
HACTOSAIIETO MacrlopTa)

4.3.5. Onpenenenue BpeMEHU yCTAaHOBJICHHS TOKa3aHUM.

[IpoBepky BpeMeHHU yCTaHOBJIEHUS NMOKa3aHUM PEKOMEH/YETCs COBMELIATh C MCTIBITAHUSIMU
10 OTPENICTICHUIO TIPENICTIOB JOMYCKAeMON aOCOIOTHONW MOTPEIIHOCTH M3MEPEHUN KOHIICHTPAIUH
KHCIJIOPOJa.

4.3.5.1. llpu npoBeseHuu wucnbITaHUM 1o Meroauke 1. 4.3.4.1 npoBepky BpeMEHH
YCTaHOBJICHHSI TTOKa3aHHUI MTPOBOJIAT CIIEIYIOIINM 00pa3oM.

e Brxonnyro tpyoky UK orcoenunstor ot 6amionoB ¢ III'C u mpoxysator UK armocdepHbIM
BO3JIyXOM C TTOMOIIbIO TOOYAUTEIS pacxo/a (TpyIia Uik MUKPOKOMITPECCOP» ).
e (C moMomipI0 peayKTopa Ha OJHOM W3 OaIoHOB ycranaBiuBaioT pacxon [II'C pasnbiii 5 -10

my3bIpbKOB B MUHYTY. [locie crabunmzanuu nokazanuiit ACpO, B BO3IyXe, BEIXOIHYIO TPYOKY
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UK noxacoenunstor k 6aiony ¢ III'C u ¢ukcupyror Bpems noctmxenus 10% mnokaszaHuil ot

pacueTHOM KOHIEHTpauuu Xj, BBIYUCICHHOU 1o hopmyie (1).

PesynbpTarel moBepku aHaIM3aTopa CYMUTAIOT YAOBJIETBOPUTEIBHBIMHU, €CIM BpeMs
YCTQHOBJICHHsI TI0Ka3aHUI COOTBETCTBYET TEXHHYECKUM XapaKTEpPUCTHKaM Ha IOBEPAEMBbIH
aHanu3arop (cMm. 1. 2).

4.3.5.2. llpu mnpoBeneHuu wucnelTaHuii 1o wmeroauke 1. 4.3.4.2 TpoBEpKy BpeMEHU
YCTAHOBJICHHS MTOKa3aHUH MPOBOJAT CIIEIYIOIUM 00pa3oM.

e VcranamBatoT ACpO, B “rpaayupoBOUHy0” CKISHKY. JloKuAaroTCcsl yCTaHOBIEHUS

CTaOUJIbHBIX MOKA3aHUM U MIPOU3BOJAT UX OTCYET.

e [Ilepenocar ACpO; B "Homb-pacTBOp", U (UKCHPYIOT BpeMs, MpOLIEANIee 10 TOCTUKEHHS
rokazanuit ypoBHs 0,85 Mr/aM.
e [JloBepky aHanM3aTopa CUMTAIOT IOJOKUTENbHOM, €CIM BpEMs YCTAHOBJICHUS IOKa3aHUI

COOTBETCTBYET TEXHUYECKUM XapaKTEpPUCTUKAM Ha MOBEPSEMbII aHaIu3aTop (CM. II. 2).

4.3.6. OmpeneneHue MNpeaeiaoB TOMYyCKaeMOH aOCONMIOTHON MOTPEIIHOCTH HW3MEpEeHUN
temriepatypbl Ha otMmetkax 0, 25, 50 °C mkansl mpoBepsieMoro npubopa myTeM CpaBHEHHsS €T0
MOKa3aHUi ¢ MOKazaHUsMH 3TanoHHoro tepmomerpa (TJI-4 umm Tepmomerp Oojiee BBICOKOTO
KJ1acca TOYHOCTH).

4.3.6.1. B coOTBETCTBUU CO CXEMOW IMOKa3aHHON Ha puc. 4.2., cOOMpPaAIOT YCTaHOBKY H
IIPOBOJIAT CIIEAYIOIINE ONEpaLlUu:

e TIOrpYXKalT uyBcTBHTENbHYI0 4acTh ACpO, u Tepmomerp Ha Tiayomny 20-30 MM B
TEPMOCTATHUPYEMBbId CTaKaH C HWHTEHCHMBHO IMEPEMENIMBAEMON BOAOW, HMEIOIIEH
TeMIIepaTypy MOBEPSIEMO OTMETKH ILKAJIbI;

e [I0CJ€ BBIIEPKKU B BOJE B TEUCHHE HE MEHEE 5 MUHYT CHUMAIOT MOKa3aHMs TeMIIEpaTyphbl

TEPMOMCTpPA aHAJIN3AaTOpa U STAJIOHHOTO TEpMOMETpPA.

HpnMeanne. KonnuecTBO OTMETOK IIKAIbI MOYET OBITH YBCIIMUCHO HJIM YMCHBIIICHO
HCXOIS W3 PEAIbHOr0 JHana3oHa HW3MEPCHHUU TeMIlepaTyphl IOBEpsAEMOro mpuOOopa, HO ¢
00s3aTeIbHBIM BKJIIOYEHHMEM HAYaJIbHOIO W KOHEYHOI'O 3HAYECHUH ararra3oHa I/I3MepeHI/II>'I
MOBEPSIEMOr0 TIprbopa.
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4.3.6.2. Ilpenen AL JIOITyCKaeMOoi aOCOMIOTHOM MOTPEeIHOCTH W3MEPEHUsl TeMIlepaTyphl

npuOOPOM PacCUUTHIBAIOT 1O (opmyIie
0 .1
Ap=T"-T 9)
rue: 7! snauenme TeMIIepaTypbl Cpelibl, U3MEPEHHOE PUOOPOM;

79 snauenne TEMIIEpaTypPbl CPEIbl, U3MEPEHHOE 3TATIOHHBIM TEPMOMETPOM.

p

E3 o O
O
o O
(@)

Puc. 4.2. Cxema ycTaHOBKH uUcIbITaHUH a”Hanu3aropa kuciaopona AKIIM-1-01.
1 — TepmocTaT )KHIKOCTHOM; 2 — 3TaOHHBIN TEPMOMETP; 3 — MarHuTHas MEIIaJKa;
4 — amMmnepoMeTpUYECKUil CEHCOD; 5 —Boxa; 6 — TepMOCTaTUPYEMBIN CTaKaH;

7 — mameputenbHbIi 070Kk AKTIM-1-01.

4.3.6.3. Ecnu 3HaueHue A 7 » PACCTHTAHHOE TS KajK/I0TO BBIOPAHHOTO 3HAYEHUS OTMETKHU

HIKaIbl TEMIIEpaTyp, HE MpPEBBIIACT 3HAYEHHUS, YKa3aHHOIO B M. 2, pe3yJbTaThl HWCIBITAHUN

CUUTAIOTCSl yIOBJIETBOPUTEIBHBIMY, a IPUOOP MPU3HAIOT

NPUTOAHBIM K JJaJIbHEHIIeMy TPOBEACHUIO UCTIbITaHUH. B mpoTHBHOM cityuyae npubop Opaxyor.
4.3.7. Ilo pe3ynpraTaM TIOBEPKH BBIIAECTCA CBUAETEIBCTBO O IEPBUYHOM WM

NIEPUOIUYECKON ITOBEPKE.

IHPUMEYAHUE. IloBepky aHanM3aTOpOB B COOTBETCTBHUM C JAaHHOW METOJUKOW MOTYT
ocyuiectisate ['TI BHUUOTPU (TOCCTALAPT P®) u peruonansusie LICM. Ilpennpusitue-
uzrorosutesib OO0 «Pupma «Anbpa BACCEHC) ocymiecTBisieT JaabHENITYI0 MOIIEPKKY CBOMX
IMokynareneii, mpeasarasi yCJIyr o CEPBUCHOMY OOCITY’KUBaHUIO aHAJIM3aTOPOB, UX MOATOTOBKE K
IIPOBEJCHUIO NIEPUOANYECKON MOBEPKU U IPEICTaBICHUIO aHAJIN3aTOPOB B Oprassl I'occrangapra
JUISL IPOBEICHUS IEPUOANYECKON TIOBEPKH.
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5. MIPABHUJIA XPAHEHUSA

5.1. AnHanuzaTtop B YNAKOBKE NPEANPUATHUA-U3TOTOBUTENS JOJDKEH XPAaHUTBCA B 3aKPBITOM
noMmenieHuy npu temmeparype or 5 1o 50 °C u oTHOcUTENLHON BaaxkHOCTH He Oonee 80 % mpu
temneparype 25 °C (ycnosus xpanenus 1 mo TOCT 15150).

5.2. [lpu yIUTETHHOM XpaHEHUU aMIIEPOMETPUIECKHX CEHCOPOB y oTpeduTes (0ojee 6 Mecsien)

HEOO0XOAUMO CIIUThH PACTBOP JIEKTPOIIHUTA.

6. TAPAHTUU U3I'OTOBUTEJISA (ITOCTABIIIUKA)
6.1. 'apaHTUIHBIA CPOK AKCILTyaTallMu aHaJIu3aTopa mpu coOmoacHuu IloTpedurtenem ycioBuii
JKCIUTyaTalluy, YCTAaHOBIEHHBIX HACTOSIIMM MAacIOPTOM, COCTaBIseT 24 Mecsia co THS MPOJaKU.
6.2. I'apaHTUiiHBII CPOK XpaHEHUs Oe3 MepeKOHCEPBALlUK MPH COOITIONEHUH MPABUI XPaHEHUS - 3
roja.
6.3. B TedeHuwe rapaHTUMHOTO CpPOKAa TPH COOJIONEHWU TOTPEOHWTENIeM MPaBWII SKCIUTyaTalluH
MPEANpUsITHE - M3TOTOBHUTENh 0E3BO3ME3THO PEMOHTHPYET WM 3aMEHsIeT aHaIU3aTop WM €ro

4acTH 110 NPEABABICHUIO rapanTuiiHoro tanoHa (Ilpunoxenue 1).

7. CBEAEHUSA O PEKVIAMALUAX
B cinyuae oTkasza aHanmzaTopa WM OOHapy>KEHHsS HEHCIIPABHOCTH B €r0 padOTe B MEPUOJT
JecTBUSL 00S3aTENIBCTB, a TAaKXKe OOHAPYKEHUST HEKOMILJICKTHOCTH IMPH €ro NepBUYHON MpHUEMKeE,
BJIaieNel npubopa JO0DKEH COCTaBUTh aKT O HEOOXOIMMOCTH OTHPABKH NMPHOOpa MPeanpUsTHIO-
M3TOTOBUTENIO, WJIM TIOCTaBUIMKY, WIH NPEANPHATHIO, OCYIIECTBISIONIEMY TapaHTHIHOE

o0CITyKUBaHUE.

8. CBUAETEJIBCTBO O ITPUEMKE
AHanmM3aTop KUCIOpoa MPOMBIIUICHHBINH MHOTO(YHKIIMOHANBbHBINH AKTIM-1-01

3aBOJICKOM HOMCED Ne 296010 COOTBCTCTBYCT TCXHUYCCKUM YCIIOBUAM

TY4215-001-66109885-10 u npu3HaH roJHBIM I SKCILTyaTall1y.

JlaTta BbImycka 20 T.

M.IL

HOI[HI/ICI/I NN OTTUCKH JIMYHBIX KJ'IGI7[M, OTBCTCTBCHHBIX 3a IPUCMKY.
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IHpuiaoxenue 1.

000 “Dupma "Ansdpa BACCEHC"

[Ipennpusitue U3roTOBUTEND

TAPAHTUUWUHBIN TAJOH Nel

Ha PEMOHT (3aMeHYy) B TEUEHHE rapaHTUHHOTO CPOKa aHaJIUu3aTopa KUCIOpoia
AKIIM-1-01 TVY4215-001-66109885-10

Homep u nara seimycka 296010
(3armomHseTcs 3aBOJT U3TOTOBUTEIIEM)

[TpuoOperen

(Iata, HOANKCH U WITAMII TOPTYIOIIEH OpraHU3alun)
BBenen B akcrutyaramuio

(maTa, MOINCH)
MPUHAT Ha TapaHTUHHOE 00CITYKUBAHUE PEMOHTHBIM MPEATIPUITHEM

M.II. PykoBoguTens npeanpusaTus

000 “dupma "Anppa BACCEHC"

[IpenmpusiTiie U3rOTOBUTEH

TAPAHTUUMHBINU TAJOH N2
Ha PEMOHT (3aMEHY) B TEUCHHUE TAPAHTUITHOTO CPOKA aHajJM3aTopa KUCIOpoaa
AKIIM-1-01 TVY4215-001-66109885-10

Howmep u nata Beimycka 296010
(3amOJTHSIETCS 3aBOJI U3TOTOBUTETIEM )

[TpunoOperen

(mara, MOAMKCH U IITaMIT TOPTYIONIEH OpTraHU3aIiH )
BBeneH B sKCILTYaTalMIo

(mara, moAmuCH)
IMIPUHAT Ha FapaHTHﬁHOG O6CJ'Iy}KI/IBaHI/Ie PEMOHTHBIM MPCAIIPHUATUCM

ML.II. PykoBoauTesnp npeanpusTus
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IIpuaoxenne 2.

MeToauka u3MepeHusi M Npoueypa BHECEHUs KOPPEeKUHH
cUCcTeMaTHYecKod oInoKH «KNIaKocThL-ra3»

[lepen HauamoMm HM3MEpPEHHUS CHUCTEMATHYECKON OMMUOKK «OKHIKOCTh-ra3» HE0OXOJAMMO B

okHe (puc. 8.4-3) BBecTH HyJieBoe 3HaueHue kodpdummenta « KuakocTb-rasy.

1. B cootBercTBUU ¢ PO npoBeauTe aBTOrpayupoBKy (cM. 1. 9.1).

2. BeiGepure equnuIy u3MepeHus — Hac. %.

3. IlpuroroBsTe 0,5 7 AUCTUIUIMPOBAHHON BOJIbI, HACBHIIMICHHOW KHUCIOPOJAOM Bo3ayxa. s
storo HaieuTe 0,5 1 TUCTUIUTMPOBAHHON BOABI B KOJIOY €MKOCThIO 1 71 u B3OanThIBaiiTe
BOAY B TeueHue 15 MuHyT. 3aTeM uepe3 5 MUHYT nepeneiiTe BoAy B CTakaH eMKOCThio 0,6 —
l 5, omyctuTe B HEro aKTUBATOpP M IOCTABbTE HA MArHUTHYIO MeIIajky. Bkirounte
MarHUTHYI0 MEIIAJKy W OMyCTHUTE YYBCTBUTEIBHYIO YacTh CEHCOpPA B IMEPEMEIINBAEMYIO
Boy. [Tocne noctrkeHus: yCTOMYMBBIX MTOKA3aHUN POU3BEAUTE UX OTCUET.

4. Beraucnute 3HaueHue kodpdurmenta «Kuakocts — ra3y» mno gpopmyine

K = (Ar — Ax)/Ar*100,

rie: AT u Ay - TIOKa3aHUS aHATTM3aTOpa MPHU U3MEPEHUSAX B Ta30BOM (a3e U B KHUIKOCTH (BOJE),

HaxOosIIEHCs C HEH B COCTOSHUM paBHOBECHs B Hac. %.

5. JInsg Toro droOBl aHaMM3aTOP BHOCWJ KOPPEKIHUI0O Ha OLIUOKY <CGKUIKOCTh-Ta3y,
CBOICTBeHHYI0 Bamemy ceHncopy, HeoOxomumo B okHe (puc. 8.4-3) BBecTH pacdeTHOE
3HaYeHne ko3 dunmenra « Kuakoctp-razy.

IIpouenypa BHeceHUs] KOPPEKIUM HA 3aBUCUMOCTH CHTHAJIA CEHCOPA OT CKOPOCTH NMOTOKA

AHAJIM3UPYEMOIl KUIKOCTH.

Cucrematuueckas omuoka « KuaKocTh — ra3y Takke MPOSBISETCS B 3aBUCUMOCTH CHTHAIA
CEHCOpa OT CKOPOCTH TOTOKa. B Tex chmydasix, Korjga WM3MEpPEeHHs] MPOBOJSAT IMPHU IMOCTOSTHHOM
CKOPOCTH IIOTOKa, 3Ty MOIPEIIHOCTh HM3MEPEHUsT MOXXHO MCKIOUYNTh. [l 3TOoro cHawana
HEOOXOUMO BBIMONHUTH M.I. 1, 2 meroauku [12. 3atem HeoOxomumMo coOpaTh YCTaHOBKY,
obOecreunBarONIyt0 TpeOyeMyr CKOPOCTh MPOTOKA TUCTHIIMPOBAHHOW BOJBI, HACBIIIEHHOU
KHCIIOPOJIOM BO3/yXa, yepe3 m3MeputenbHyro kamepy AC. Takas ycTaHOBKa, HalmpUMeEp, MOXKET
ObITh coOpaHa C HCIIOJIb30BAHUEM IMEPHUCTAIBTUUECKOIO0 HACOCa C PETyJIHPYEMBIM PaCXOJOM.
YcTaHoBUTE pacxoll AUCTWUIMPOBAHHON BOIBI 4Yepe3 HU3MEPHUTENbHYIO Kamepy ONHM3KHi K
pEAIbBHOMY Pacxoay aHAIU3UPYEMOM KUAKOCTHU IIpu €€ aHanuze. [locime 1ocTKeEHns yCTONYUBBIX
MOKa3aHUM TMPOU3BEIUTE MX OTCUYET. 3aTEM BBINOIHUTE IL.I. 4, 5 MeTOAWKH, onmucaHHoW B [12.
[Tocne BBOAa B DHHEProOHE3aBHCHUMYIO MaMATh 3HAueHUd KoddduuueHta <« Kuakoctb-rasy,
aHAIM3aTOpP AaBTOMATHYECKH OyJeT BHOCUTh KOPPEKLHI0 TMpPH TMPOBEICHUU H3MEPEHUN B

KHUIKOCTSX. [Ipy n3MepeHusx B razaXx KOpPpEKIMs BHOCUTHCS HE OyeT.
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Ilpunoxenue 3.

ITopsiiok BBOIa KOHCTAHT TepMOMeTpa
[Ipu 3ameHe naTdyMka TeMIepaTypbl B IaMSATh aHAIN3aTOpa HEOOXOAMMO BBECTH HOBBIE
KOHCTaHTBbI, 3HAYEHHsI KOTOPBIX MOYKHO HAWTH B MMACIOpPTe JaTYUKA.
Jns 3TOro HEoOXOAMMO TEpPEeUTH B CIIyeOHOE€ MEHIO TpPajyHpOBOK, OKHO KOTOPOTO
otkpoetcs, ecnu B MeHio “I'PAJIYUPOBKA”, yaepxuBas KHONKY «BHU3», HaxkaThb Ha KHOIIKY

«BBoa». B oTkpeIBIIEMCSI CITy’k€OHOM MEHIO TpaaynupoBok (cM. Puc. [13-1.) HeoOxoaumo BeIOpaTh

CIIVY¥EEHOE MEHN . ommio «Temmeparypbl», MOCIE YEro OTKPOETCS
rPAIYHMPOEOE: CITy’keOHOE MEHIO TPaJIyUpPOBKH TI0 TEMIIEPATYPE

H;rneg.:.;‘& mOT KT (cM. Puc. TI3-2.).
P TeMIIepaTy PR
SHEHTPDHHEH Puc. 1II3-1. Oxuo «Cny»xeOHoe  MEHIO

TOROEODD ERXOIE

IpagyupOBOK»

B nanHOoM okHe BeIOepuTe ommmio «BBoxg *+TP oL H?HPDBK AEE

KOHCTAaHT» H HGprII[PITC B OKHO, ITOKa3aHHO€ Ha

pc. 1133 HiwHer ToY R

EBepxHel TOY KM
CpenHer TON KM
Puc. TII3-2. Oxkno  «CiyxeOHOE  MEHIO EBD,]I EOHCTSHT
rpagyupoBOK»

[Toouepenno BeiOupas kypcopom N1, N2,

FEOHCT. TEMIIEPATY PH™*
Nl1= Z70.10

IIEPEMECIHICHUA K cOopa MacCIIOpTHBIC KOHCTAHTHI,
NE= 4311 P peop P

._ H3= l|:||:| zl:l MOCJIE KAXKI0M YCTaHOBKHM Haxxumas « BBoay

N3, ycTaHOBUTH C  MOMOIIBIO  KHOMOK

Puc. 113-3. Oxno «KOHCTAHTDLI
TEMIIEPATYPBI»

HayuHo-npousBoacTBeHHasa dmpma «BUOAHANTUTUYECKUE CUCTEMEI U CEHCOPbI»
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Ipuioxenue 4.

MeTtoanka rpagyMipoBKH TOKOBOTO BbIX0/A.

o _O
O
o O
(@)

JInsg rpagyupoBKHM TOKOBOTO
BBIXOZd HEOOXOAMMO BBIKIIOYUTh
MUTaHWE aHAINW3aTOpa, OTCOCIUHHUTH
OT KJIEMM TOKOBOTO BBIX0JIa pabounii
Kabenb ¥ IOJCOCTUHHTH K HUM
MuJuamnepMetp (cM. puc. [14-1).

BxitounTe nutanune npudopa.
[lepeiinute B ciayx’eOHOE MEHIO

rpagyupoBok  (cm.  puc. TI3-1

Puc.I14-1. IlogknoueHue MumaMIepmMeTpa [MPUJIOXKEHUA  3). BeiGepure

K TOKOBOMY BBIXOJY aHajau3aTopa.

Ha gucnnee ananuzaropa OTKpOETCS OKHO,
nokazanHoe Ha puc [14-2. CuuraiiTe nmokazaHue
MWTHAMIIEPMETPAa W BBEIUTE PE3yNbTaT C

MTOMOIIBI0 KHOIIOK MepeMelIeHus Kypcopa.

Puc. I14-2. OxHO rpagynpOBKH TOKOBOI'O BBIXO/A.

OIIIIUIO «ToxoBoro BbIXOAa»,

Haxxmute «BBOJI».

**TPANYHPOEEL**
TOEOEOI'D BROTA

H=mMepbTe M EESIHTS
rop [IEPEOH mow

19.00

[Tocne naxarus kHonku “BBOJI” aHanuzatop aHajI0rHYHO MPEJI0KUT BBECTH TOK BTOPOU

U TPEThEU TOUEK.
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Ilpusoxkenue S.

BoccTraHoB/1eHHME 32 BOJCKMX YCTAHOBOK
K mnpomenype BoccTaHOBIEHHS 3aBOJCKUX MapaMeTpoOB clieAyeT NpuOeraTb TOJIBKO B
KpaitHux ciydasx. [Ipu 3T0M HyKHO YETKO BBITIOJHATH WHCTPYKIIMHU, BEICBEUHBAEMBbIE Ha JIHCILICE

aHajJ3aropa.

Js BOCCTaHOBJICHUS 3aBOJICKHUX
BococraHOEMTE

ZAEOICKMEe YCTAHOERM?
[Torpebyerca xanmb-ga

MapaMeTpoOB HYXHO BOWTH B OKHO

**YCTAHOBKU** (cm. puc. 8.2-3) u BoIOpaTh

OIILHIO «3aBOJICKHE HACTPOUKNY. s
IH'FL BOCCTAHOBJICHUA 3aBOJCKUX YCTaHOBOK B
'HET JMAJIOTOBOM OKHE BbIOepuTe omumio «JA» u

Haxxmute «BBOI».

HayuHo-npousBoacTBeHHasa dmpma «BUOAHANTUTUYECKUE CUCTEMEI U CEHCOPbI»
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IIpuioxenue 6.

MeTtoauka rpagyMpoBKHU HYJI€BOil TOUKH aHAJIN3ATOPA

B xauectBe cranmapTHOro oOpasna ¢ HyJEBBIM COAEpPKAHMEM KHCIOpOJa MOXKHO
ucrnonb30Bath «Homb-pacTBOp» WIIM MHEPTHBIHN ra3 BHICOKOH CTETIEHU YUCTOTHI (aproH, a3or). s
npurotosnenust «Honp pactBopa» 10 + 0.5 r cynbpura nHatpusi (Na,SOs; I'OCT 195-77)
pactBopsitoT B 200 MIT BOJOIIPOBOIHOM BOABI U 100aBisitoT 20-50 M pacTBOPUMOH cOM KOOaTbTa
wim cepedpa (Hanpumep, kobanbra xjopucroro — CoCl,*6H,0, I'OCT 4525-77). Job6aBka coneit
TSOKENBIX METAJUIOB MCIOJB3YEeTCSd B KAuyeCTBE KaTalM3aTopa peakiu OKHUCIEHUS Cylbpura
Hatpus. Yepez 10 wmuHyT «HoOmb-pacTBOp» MOXET HCHIONB30BATHCA M  TPAAyHUPOBKH.
I'panyupoBky cencopoB ACpO,-01 — ACpO,-04 MO0XHO NpPOBOAMTH HE JOCTaBass UX U3
M3MEpPUTENBHON KaMephl WK MoMelas uxX B cKiIfHKY ¢ “Honb pacTBopom”. B kauecTBe CKIISIHKU
yA00HO MCTIOJIb30BaTh cTaHAapTHYIO CKISTHKY BIIK mimm kondy co mmudom 14.

Ecnu rpamyupoBka OyaeT MpOBOAMTHCS B HM3MEPUTENBbHON Kamepe, Bam HeoOxomumo
3anoiaHuTh ee "Hounb - pactBopom". /{51 3TOrO IIpHL €MKOCTHIO 20 MJI T€PMETUYHO COEIUHUTE C
BBIXOJTHOW TPYOKOH Kamephl, MPEIBAPHUTEIBHO YCTAHOBUB TOPIICHh B YTOIUICHHOE ITOJIOKECHHE.
Konen BxonHo# TpyOku omyctute B cocya ¢ «Homb pacTBopom». BEITSruBas mopiieHb MIMPHUIIA,
3aMoJIHUTE U3MEpHUTENbHYyI0 kKamepy «Honb pactBopom». [loBTOpuTe maHHyr0 omnepamuio 2-3 pasa,
moka kKamepa M obe TpyOKM He 3amoiHATCS 10 KoHIa. brmaromapst oOpatHomy kianany «Homb
pacTBOp» He OyAET BHITEKATh U3 BXOJHOU TPYOKH.

Ecnu rpanyupoBka Oyzaet nmpoBoauTthes B ckisiHke BIIK, Bam HeoO6Xxoamumo qocTath ceHCOp
13 U3MEPUTEIHHON KaMephl. J{JIs1 3TOro OTKPYTUTE HAKUAHYIO TalKy, OCTOPOKHO IOCTAaHBTE CEHCOP
(cM. puc. 3.2), a 3aTeM NOrpy3HUTe €r0 YyBCTBUTEIBHYIO YacTh B CKISHKY ¢ «Homb pacTBOpoM».

I'panyuposky cerncopoB ACpO,-05 u ACpO,-06 o «Hombs pacTBOpy» 0OBIYHO MPOBOJAT B

HAIT0JIOBHUHY 3aII0JIHCHHOM CTaKaHC.

BHUMAHMUME ! VY6enutrech B OTCYTCTBUM MYy3BIPHKOB BO3JyXa Ha YyBCTBUTEIBHOW YacCTH
aMIIEPOMETPUYECKOTO CEHCOPA.

Jlis mpoBenieHust rpalyMpOBKH aHajJIM3aTopa 1o HyJeBoi Touke Bam HeoOXonumo BOWTH B

ciyxebnoe menro (puc. 113-1.) [punoxenus 3 u

FPAIT¥HMPOEEL H¥JIA

Y CoTaHOEMTE CeHCOD E aHanmm3atopa mnosiButcss okHo «['PAJITYMPOBKA
E I:pe,][a? [ I—IE,?J'IEEHM HVYJISl», nokazannoe Ha puc. [16-1.
comepxaHMer [
M Ha¥MIMITS BBDH Puc. I16-1. Oxno «'PAJITYUPOBKA HVJISI»

BbIOpaTh onmmio «HyneBoit Toukn». Ha nucrutee

HayuHo-npousBoacTtBeHHasa dupma «kBUOAHAITUTUYECKUE CUCTEMbI U CEHCOPbI»
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[Tocne ycranoBku AC B cpefly ¢ HYJIEBBIM PPEH'}FHPDEE a2 HYIIg

coaep:kaHueM Kuciopoaa Haxmute «Bom». Ha IOC TS I:'I'E.EIH NMHEAITHM

JUCILIEC aHajJM3aTopa IIOSIBUTCHA OKHO, HDREEEHH]& Ha¥MiTe
nokasanHoe Ha puc. 116-2. Tlocie cTabunuszanuu ‘EEO III; :

rnokazannii Haxxmure «BBO . ﬂ ﬂ 2 MREI
. JI

Puc. I16-2.

Jnst TOYHOU TpajgyupoOBKH HYJIEBOM TOYKH aMIIEPOMETPUUYECKUN CEHCOP MOJDKEH OBbITh
NOJAKIIOYEH K aHanu3aTopy He MeHee 12 wyacoB. Ecim ammepoMeTpudeckuid CEHCOp mepen
IIPOBEJICHUEM IpalyUpOBKH HE OTKIIIOYANICS OT aHan3aTtopa u Haxoauics B "Houb - pactBope" nnu
B BOJIE C HU3KUM COJEpKaHHEM KHCIOpOJa, TO MOKa3aHMUs aHAIM3aTopa JAOJDKHBI CHUZHUTHCSA 0
3Havenuit 0 - 3 MKI/aM® MeHee deM 3a 15 mun. ECiH MOKa3aHMs aHAIM3aTOpa IPEBBIIIAIOT 3 MKI/IL,
HeoOxoauMmo momokaaTh eme 20-30 MuH., a 3aTeM IIOCiI€ CTAOMIM3aIMK IIOKa3aHWM HaXKaTb
«BBO/».

Ha nucruiee ananmzaropa Ha 3-5 cek. mosiBUTCs cooOmienne «I'pagynpoBka HYJIEBOW TOUKH
YCHEIIHO 3aBEepIleHa», a 3aTeM aHaIu3aTop IEepelaeT B PEeXUM H3MEpPEeHUH, U Ha MAHcIIiee

0T00pa3uTCs OKHO, MOKa3aHHOE Ha pHc. 8.1.
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IIpunoxenue 7.

Ilepenaya nanupix mo cetu RS485 B pe:xxume moxUMHEHHOTO.
Oo0mIme cBegeHus
CxopocTts niepeaun JaHHbIX: 9600 OUT B CEKyHTY.
®opmat nauHbix: OAMH CTApTOBBIM OUT, OMH CTOMOBBIN OUT, BOCeMb HHPOPMAIITMOHHBIX OUTOB,
OTCYTCTBI/IC YECTHOCTH.

Crpyxkrypa nanssix: [Ipotokon Modicon Modbus (RTU).

B ananu3arope peanusoBana pynkuusa Read Holding Registers (4TeHne perucTpoB JaHHBIX)
Anpeca perucTpoB aHaJIM3aTopa, U ONMCAaHUE XPAaHUMOM B HUX UH(POPMALIUU JIaHbI B

CIeyroIIel Tabmuie

Agnpec peructpa Conepxur Omnucanne HAuanazon [Tpumep
JIAHHBIE. . . JAHHBIX
0x0001 02 [emast wacts O2 0...... 99 4 401
0x0002 02 Cortbie O2 0.....99 1 '
0x0003 T enas gacts T 0.....99 20 20,16
0x0004 T Jecsitbre T O 9 16 '
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