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Omauyumenvnwvie ocooennocmu ananuzamopos AKIIM-01

1. Y HuBepcanbHOCTb AHANM3ATOPOB U IIMPOKHI ACCOPTHMEHT aMIICPOMET-
pudeckux ceHcopoB (AC) MoO3BOJSIOT pelaTh J00bIE 33/1a4M aHATUTHYECKOTO
KOHTPOJISI KUCIIOPOia B JIFOOOW OTpaciu HapOJHOTO XO3sCTRA.

2. AMnepOMeTpnquKHe ceHcoppl  (AC)  obOmamalOT  yIy4ylIEHHBIMU
METPOJIOTUYECKUMHU U AKCILTyaTallHOHHBIMHU XapaKTEePUCTHKAMU,
HEOTPAaHWYCHHBIM CPOKOM CITy’KOBI, BBICOKOH HaJEKHOCTBIO, TIPOCTOTOH B
obcnyxuBaHuu u pabore. Ilapamerpsl kaxxaoro Bapuanta ucnojHeHus AC
ONTHUMHU3UPOBAHBI I PENICHUS KOHKPETHBIX 3a7a4  aHAIATHYECKOTO
KOHTPOJISI KUCJIOPOJIa, @ UX KOHCTPYKIIMU pa3paOOTaHbl C yUETOM CHeu(UKU
TIPOBEICHUS U3MEPCHUH B Pa3IMUHBIX 00JIACTSX.

3. MHoroq)yHKuI/IOHaﬂLHLIe BO3MOKHOCTHM aHAJIU3aTopa MO3BOJISIIOT MPOBOJIUTH
U3MEPEHUE NApPUMAJbHOIO [JABJICHUS M KOHLEHTPAlMM KHCIOpOJa B
KUAKOCTSAX U ra3ax B J1000il BBIOpaHHOM ONEPATOPOM E€IUHULIE U3MEPEHUs, a
TAaK)K€ M3MEpPEHUE TeMIeparypbl M  ONpeleieHue OMOXMMHYECKOTrO
noTpedIeHUs! KUCIOPO/a MO CTaHIAPTHON METOHKE.

4. Bnaroz[apﬂ opurnHanbHocTh AC oOecneunBaercs: “‘Hepa3pylLArOIIMiA
KOHTPOJIb” aHaJU3upyeMoil mpoObl, IMHUPOKUI AMAana3oH, BbICOKAs TOYHOCTh
JOCTOBEPHOCTh M 3KCIPECCHOCTh H3MEPEHUM, BBICOKAas CEJIEKTUBHOCTb H
CTaOWJIBHOCTh TOKa3aHWM, a Takke MX cladas 3aBHCHUMOCTb OT CKOPOCTH
[IOTOKA AaHAIU3UPYEMOM JKUAKOCTM W HaJW4Yhsl B HEW MEIIArolIUX
KOMITOHEHTOB Y B3BEIICHHBIX YaCTHULI.

Ananuzamoput kuciaopooa AKIIM-01 ob6ecneuugarom:
o ABTOKaJ'II/I6pOBKy 0 KHUCIIOPOY aTMOC(HEpPHOro BO3IyXa. KaJH/IGpOBKy 1o

IIOBEPOYHBIM Ta30BbIM CMECSM. CHGHKaJII/I6p0BKy Ul U3MEPEHUU B
HEBOJHBIX Cpelax, KyJIbTyPaJIbHbIX KUIKOCTSAX U COJICHBIX BOJAX.

L4 BOSMO}KHOCTB BLI60pa y,HO6HOﬁ I oriepaTtopa CAMHUILIBI U3MCPCHUA.
L KOppeKHI/IIO B 3aBUCHUMOCTH OT 6ap0MeTpI/I‘IeCKOFO JaBJICHUA U COJICHOCTH.

L CI/IFHaJ'H/IBaHI/IIO BbIXOJa MOKa3aHuu u3 3aJIaHHBIX MPEACIIOB U BO3MOKHOCTDb

pa6OTI>I B COCTaBC CUCTCMbI ABTOMATHYCCKOI'O YIIPaBJICHHA C IIOMOIIbBIO
«CYXHUX KOHTAKTOB».

o I[HCTaHuHOHHy}o nepenayy MHQOpPMAIUA C TIOMOIIBI0 TOKOBOTO BBIXO/A,
unrepdeiicoB RS-232 u RS-485.

e Jamuck orcueroB nokasanuii Bo BHYTPEHHIOIO DHEPrOHE3aBUCUMYIO ITaMsTh B
pY4YHOM pexume «DBIIOKHOT» W B HENPEPHIBHOM IEPUOJUYECKOM PEKUME
«IIpoTokonupoBanue.

o CaMOI[I/IaFHOCTI/IKy. Y noGusiit uHTEpPENcC. HpOCToﬁ U YJIOOHBI MOHTAX.
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COJEPKAHUE (PykoBoacCTBO 10 3KCILJIyaTAIMH).

1. PacnakoBka aHamu3zaropa. 6
2. TloaroroBka k paboTe U MpoBepka pabOTOCIOCOOHOCTH aHAIU3ATOPA. 7
3. YCTpOMCTBO W MPUHLMII JICUCTBUS aHAJIM3AaTOpa 9
3.1. Onucanue CBOMCTB ¥ KOHCTPYKIIUH aHAIM3ATOpa 9
3.2. Onucanue CBOMCTB U KOHCTPYKIUH aMIIEPOMETPUUECKUX CEHCOPOB 16
3.3. [Ipunnmn paboTH aHAIM3ATOPA. 18
4. OOuue cBeaeHUs 18
4.1. O6mue cBeneHus 00 U3MEPSEMbIX BETUYNHAX U eUHUIAX U3MepeHus 18
4.2. O6mue cBeeHus 0 KaTuOpOBKe aHAIM3aTOpa 19
5. Yka3zanue mep 6€30MacHOCTH ¥ PEKOMEH AU 10 SKCIUTyaTalluu
aHaln3aTopa. 20
6. [ToaroroBka k pabote 21
6.1. O0Omue TpeOoBaHNs K YCTAHOBKE aHAJIM3aTOPOB KUCIOPO1a 21
6.2. YcranoBKka 0JI0Ka yIpaBIICHUS U PETUCTPAIIMN aHATN3aTOpa 21
6.3. YcTraHOBKa BRIHOCHOTO Ta30AHIKOCTHOTO OJI0Ka 21
7. Hactpolika u ynpaBieHue pexxumMaMu padoThl aHAJIU3aTOpA 24
7.1. BximtoueHnure ananu3atopa u uHTepdenc mporpamMmsl 24
7.2. 'maBHOE MEHIO 26
7.3. MeHio «Y cTaHOBKay 27
7.4. Mento «/luarHocTuka 33
7.5. Mento «IIporokonupoBaHue» 34
7.6 MeHto «bI0KHOTY. 35
8. KannbOpoBka ananuzaropa 36
8.1. IIpouenypa kanuOpOBKHU HYJIEBOM TOUKH aHAIU3aTOpa 36
8.2. IIpouienypa aBTOMaTH4E€CKON KaTMOPOBKHU aHAIN3aTOPa 36
9. TexHuueckoe 00CITyKMBAaHUE aHAIU3ATOPA 38
10. Bo3MOKHBIE HETIOJAAKN U CIIOCOOBI UX yCTPAHEHUS. 40
COLEPKAHMUE (I1acnopr)
1. Ha3nayenue u 006acTb NpUMEHEHHUS 43
2. TexHuueckne XapaKTepUCTUKN 43
3. CocraB u3aenusa U KOMIUIEKT MOCTaBKU 45
4. TloBepka ananusaropa 45
5. IlpaBuna xpaHneHus 52
6. T'apantuu uzrorosutens (IloctaBuuka) 53
7. CBeneHus 0 peKiiaManusx 53
8. CBHIETENBCTBO O IPUEMKE 53
[MPUJIOXEHMUE 1. I'apanTuiineiit TanoH (2 mr.) 54
[MTPUJIOXEHME 2. Metoauka kanuOpOBKU JaTYMKa TEMIIEPATyPbl 56
[MTPMJIOXKEHMUE 3. Metoauka KaJuOpOBKHA TOKOBOT'O BhIXOZAA 58
ITPNJIOXXEHMUE 4. BoccTanoBiieHrE 3aBOJCKUX NTApaMETPOB 59
Cnucoxk nurepaTypsl 59
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Puc. 1. BHemnuii Buj ananuzaropa kuciaopojaa AKIIM-01T' /1

BHUMAHUWE! bnoku aHanuzatopa HE SBISIOTCS B3aMMo3aMeHsieMbiMH. B
COCTaBE OJJHOTO MPHOOpa MOTYT paboTaTh OJIOKH TOIHKO C OJUHAKOBHIMUA HOMEPAMH.
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1. PACITAKOBKA AHAJIN3ATOPA.

[Ipn monmydeHun aHanmu3aTtopa yOEAWTECh, YTO YMAaKOBKa HE BCKPHITA U HE
NOBpEkKJIeHA. ECiIM BHEMIHUMN OCMOTpP YNAKOBKH IO3BOJIIET MPEANOJIOKHUTH O €€
BO3MOXXHOM BCKPBITUH WJIM TOBPEXKIACHUU AHAIA3aTOpa IPU TPAHCIIOPTUPOBKE,
HE3aMEIUINTENIbHO BBI3OBUTE MPEACTABUTENS TPAHCIIOPTHOM KOMIIAHUM U
BCKPOMTE YIIAKOBKY B €T0O NPUCYTCTBHH.

AHanM3aTop KUCIOpOJa U KOMIUIEKTYIOUIUE U3/IENUs K HEMY MOCTABISIOTCS B
npouHoM KoHTeiHepe u3 [IBII, ycunennom nepeBsinabiMu Opyckamu. KonTelinep
BBIIIOJIHEH M3 JKOJOTMYECKHM YHCTBIX MaTepuaioB. PeKOMeHIyeM COXpaHUTh
KOHTEHHEp I TOCIEAYIONIe OTIpaBKU MpUOOpa MPEANPUITHIO U3TOTOBUTEIIO
unn  peruoHanbHo IICM st mipoBeA€HUS NEPUOAUYECKON TIOBEPKHU U
TEXHUYECKOTO OOCITYKUBAaHHUS.

[TonoxuTe ymakoBKYy C aHAjIM3aTOpPOM Ha paboOyuil CTOJN U pacmakyiTe ee
(pacmonoxeHrue KOMIIOHEHTOB B KOHTEHHEpE MoKa3aHo Ha pucyHke 1.1).
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Puc.1.1. Pacnionoxxenue komnonentoB AKIIM-011"/] B koHTElHEpE.
1. Bnox ynpaBieHus u peructpaiuu. 2. ['a30)kuaKoCTHOM OJIOK.

2. KommiekT 3anacHbIX yacTei. 4. KOMIIEKT MOHTaKHBIX IIETEb.
5. [TacnopT, pyKOBOACTBO IO SKCILTyaTaIlHH.

HpOBepBTC KOMIIJICKTHOCTDH aHAJIN3aTOpa COIJIACHO OITUCH, BJIO’KCHHOU B
YIIAKOBKY. HpI/I O6Hapy}KeHI/II/I HECOOTBCTCTBUA CBSIDKUTCCH co CBOUM
IIOCTAaBIIUKOM.

B xoMIIJIEKT ITOCTaBKHU aHajIn3aTopa BXOIAT:

M  brok ynpaBieHHs U perUCTpaIuH
i BriHOCHOM (Ta30KUIKOCTHOM) GJI0K C aMIIEpOMETPUIECKUM CEHCOPOM

M KoMIUIeKT 3amacHBIX YacTedl W NPHHAMICKHOCTEH K aMIIEPOMETPUYCCKOMY
CEHCOpY:
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@DJ1aKOH € TeJIMEBBIM IIEKTPOIUTOM
MewmOpanHbi€ KOJIMauky (3 1mT.)

[Tpo6nuK ¢ cynbhurom Hatpust Na,SO;
[Tpo6uuK ¢ xHopucteiM KobambToM CoCl,
Komb110 pe3nHoBOE (Ha MEMOpPaHHBIN KOJIMAYOK)

Y Y VY ¥V Y

Kosnb110 pe3rHoBO€ (Ha CTEKIISIHHYIO THJIb3Y CEHCOpa)
[IpucoenuuurenbHas TpyoOka [IBX

3MeeBUK OXJIAXKIEHUSI POOHI (110 OTACIHLHOMY 3aKa3y)
KoMIuiekT MOHTaKHBIX METENb

N EEG

PykoBoicTBO 10 3KCIUTYyaTanuu, nacropT

N3BnexkuTe 3 KOHTEHEPA MIacTMaccoByl0 KopoOky ¢ Habopom 3UII, npyrue
MPUHAIIICKHOCTH, PYKOBOJCTBO IO 3KCIUTyaTalldd. 3aTeM aKKypaTHO H3BIIEKUTE
ceTeBOi kabelb U 0J10KkH aHanu3aropa. Pacnonoxxure ux Ha pabodeM cToJie.

2. IOAT'OTOBKA K PABOTE U IIPOBEPKA
PABOTOCIIOCOBHOCTHU AHAJ/IN3ATOPA.

Buumanme! Tlocne TpaHcmopTHpoBaHHMs B YCIOBUSX —OTPHIATENbHBIX TEMIIEPATYP
aHAJIM3aTOPHI JOJDKHBI OBITH BBIIEP)KAaHBI B TPAHCIIOPTHOHN Tape MPpH HOPMAIBHBIX yCIOBHIX HE
meHee 4 wuyacoB. Ilpu otmpaBke aHanu3aropa @O MOYTe€ B 3UMHEE BpeMs roja
aMIIEpOMETPUYECKHE CEHCOpPBhl HE 3allOJIHAIOTCS PACTBOPOM DJIEKTPOJIUTA, O YEeM JIeIaeTcs
COOTBETCTBYIOIIAasl 3allUCh Ha CTp. 2 HACTOALIETO pyKoBOACTBAa. B 3Tom ciyuae Bawm
HE0O0XO0UMO BBIIIOJHUTH ONEpaLuy 1. 2.3

Ecaiu Bam ceHcop 3amojiHeH PacTBOPOM 3JIEKTPOJINTA, TO He Tpedyercs
BBIIMMOJ/JIHATL OII€PpallMM 110 J0JUBKE 3JEKTPOJIUTA WA 3aMEHE MeMﬁpaHHOFO

KoOJIIMavKa.

2.1. Eciii TpaHCIIOPTUPOBAHUE aHAIM3AaTOPa OCYIIECTBIAIOCH

B 3UMHEEe BpeMsl rojga (CM. CTp. 2), BBIMIOJHUTE Orepauuu 1. 2.3.

Hactosimiero  pykoBojictBa. Ecam Bam  AC  3amoJiHeH

| pacTBOpoM JJieKTpoJauTa (CM. 3amuch Ha CTP. 2), TO
nepexoauTe K BbINMOJHEHHIO 1. 2.4,

2.2.  BHewmHWil BHJ aMIEPOMETPUYECKOrO0 CEHCOpa

ACp0O,-02, nocrasisiemoro B komiuiekte ¢ AKIIM-01T'/1,

N nokazan Ha puc. 2.1, a Ha puc. 2.2 uzobpaxen AC,

H MOMEIIICHHBIN B n3MepuTenabHyto kamepy (MK).

Puc. 2.1. Buemnuii Bug amnepomerpuieckoro ceacopa ACp0O,-02
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ra30XHIKOCTHOTO Oyoka aHanmszaropa (cm. puc.3.1). Hagasus Ha
IUIOCKYIO MPYKUHY CHU3Y, OTKpOiiTe KpbIKy 1 ocBoboaute UK ¢
AC u3 pukcupyromei CKoobl.
Jlnst Toro, utoOsl JoctaTh cencop u3 MK, Heobxoaumo cHavana =
OTKPYTUTh HAKUHYIO T'aliKy, a 3aT€M OCTOPOXKHO JI0CTaTh CEHCOp. [

UK ¢ AC HaxoauTcsa  TMOJ  BEPXHEH  KPBIIIKOU J

Puc.2.2. BuemHuii BUa ceHcopa B
VU3MEpUTEIILHON Kamepe.

2.3. 3amenHa MeMOpaHHOTO KOJIMayka, 3ajJuBKa pacTBOpa
AIEKTPOJINTA.

Ecnu TpebOyercst 3anuTh pacTBOp dJEKTpoiuTa (CM. CTp. 2) WM 3aMEHUTH
MeMOpaHHBIA KOJIMA4YOK, JOCTaHbTE CEHCOp U3 H3MEPUTEIBHON KaMephbl, 3aTeM
BBIITOJIHUTE oneparuu 1.a1. 2.3.1.- 2.3.5.

2.3.1. OTKkpyTUTE TaiKy CEHCOpa U aKKYpPaTHO JIOCTAHbTE JJICKTPOIHBINA aHCAMOJIb U3
MeMOpaHHOro KoJnadka (cM. puc. 2.3).

BHUMAHHUE

He mpukacaiitech K 3JIEKTPOJIHOU CUCTEME U CTEKIISTHHOM TUJIb3€

pykamu. Jlaxke HE3HAUUTENIbHOE 3arpsi3HEHUE BHYTPEHHUX

AJIEMEHTOB CEHCOpa OTPHUIIATEIBHO CKAa3bIBACTCS Ha €r0 padoTe.

Ilpumeuanue. Ecnu onektpoaHblii  aHcamMOiIb MOPUITUI K

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

aNeKTposinTa. B 3TOM cirydae 3aneiite ¢ momolbto mipuna 1 — 2

MJI AUCTUJUIMPOBAHHON BOJBI B 3a30p MEXKIY KOJIMAYKOM H

3JIEKTPOIHBIM aHcamoOIeM. Yepes 2-3 yaca

3aKPUCTAIIIN30BABIIMECS COJIM PacTBOpATCs, U Bol 6e3 ycunuit

JIOCTAHETE AJIEKTPOJIHBIN aHCaMOJIb.

2.3.2. IlpomoiiTe 3JIEKTPOJHBIA aHCaMOJIb B JAUCTHUIUIMPOBAHHOM =
BOJIE, OCTOPOKHO YJajdUTe OCTaTKU BIaru (QuiIbTpoBaIbHON
Oymaroil u monoxutre ero Ha caiderky. I[Ipomoiite Konmadok
TUCTUJUTMPOBAHHOM BOJOM U CTPSIXHUTE OCTABUIYIOCA B HEM BJIary.

Puc. 2.3. Buemrnuit Bug ACpO, 6e3 MeMOpaHHOTO KOJIavKa.

2.3.3. C mnomompio (rakoHa — KameJbHUIIBI 3alleiTe B CTapbli WM HOBBIM
MEMOpaHHBINA KOJIMA4YoK 1-2 MJT pacTBOpa AJIEKTPOIHUTA.
IIpumeuanue. Ilpu 3amuBKE SJIEKTPOJIUTA HA TOBEPXHOCTH MEMOpaHBI WIU
CTEHKax KOJIa4yka BO3MOXKHO 0Opa3oBaHHe Ty3bIpbKOB Bo3myxa. Jms ux
yAaJIeHUs CJerKa MOCTYYHTE M0 KOIMauKy COOKY.
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2.3.4. COopKy ceHcopa MPOBOJUTE CIASTYIOUIAM 00pa3oM:

1. CaBuHbTE PE3UHOBOE KOJBI0O HAa OOKOBOM MOBEPXHOCTH MEMOPaHHOTO
KOJImayka Ha 1-2 MM HUKe JpeHaxxHOTOo oTBepcTus (cM. puc. 3.7).

2. Bo3pMuUTE DNEKTPOAHBIM aHCaMOJb W MEIJICHHO BCTaBbTE €ro B
MeMOpaHHBI KOJIMAa4OK B BEPTUKAIBHOM TOJIOKeHHH. M30BITOK pacTBOpa
ANIEKTPOJIUTA JOJKEH BBICTYNHUTh Yepe3 ApeHaxkHOe oTBepcTue 14 (cM. puc.
3.7).

3. 3akpyture raiiky B MeMOpaHHBIH KOJIMAa4oK A0 yrmopa. TopioBas 4acTb
AJIEKTPOAHOTO aHCaMOJIs JIOJKHA HATSHYTh MEMOpPaHy Ha KOJIMavyKe B BUJE
30HTHUKA.

4. Ypanute OCTaTKM BJIard C OOKOBOM TMOBEPXHOCTH KOJIMA4YKa W CIABUHBTE
PE3UHOBOE KOJIBIIO HA JPEHAKHOE OTBEPCTHUE.

5. YcraHoBUTE CEHCOP B U3MEPUTEIbHYIO Kamepy (cM. puc. 2.4) U 3aKpyTHUTE
HaKUJHYIO Taiiky 70 ynopa (cM. puc. 2.5)

0 I
1 i

Puc. 2.4.
VHC Puc. 2.5. ®uxcanus
CTaHOBKa ACHO .
ACpO, B ' P . -‘
U3MEPUTEIHHOM
U3MEPUTEIBHYIO
Kamepe
Kamepy

2.4. C noMouipl0 KJIEMM COCTBIKYHTE OTpe3Ku KalOenel BUTHIX Map OJIOKOB
aHaJIM3aTopa, B COOTBETCTBUU C LIBETAMM HM30JATOPOB k. [lomcoenuuure BUIKH
Ka0esell MUTaHus KaXXJ10ro U3 OJIOKOB aHaIM3aToOpa K CeTH nepeMeHHoro Toka 220B
¢ yactorou 50 I'm.

ITocne BKIIIOUEHUS aHANIM3aTOpa Ha €ro AUCIUIEE CHaydaja MOSBHUTCA 3MOieMa
®upmbl «Anbpa BACCEHC», a 3aTeM ri1iaBHOE OKHO U3MEPEHUM.
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3. YCTPOMUCTBO U NIPUHIIUII JEHCTBUS AHAJIN3ATOPA

3.1. Onucanue CBOMCTB M KOHCTPYKIIUM U AHAJIU3ATOPA.

AKIIM-01T']] coctouT m3 nBYyX OJIOKOB, COSAMHEHHBIX KabemeMm IudpoBOTO
ka"aina RS-485 (puc.l):

Buemrnuii Bua 6510ka ynpaBieHHs U PETUCTPALIAN TIPEICTaBIeH Ha puc. 3.1.
6

e ?‘l'irl"."ff'r"" g b R e
# i

e
Al

LY
" el il R

Puc. 3.1. BHemHuit Buj 6J10Ka YIpaBJICHUS U PETUCTPALUH.

1. ITpo3pauHas kpellika-asepua. 2. BUHTBI, COETUHSAIONIME BEPXHUN U HUXKHUN
oTceku Osoka ynpasienus. 3. Kopryc 6510ka ynpaBlieHHs] U pErUCTPaLlUU.

4. I'paduueckuii qucrei. 5. KnaBuarypa. 6. MoHnTaxssie nietiu. 7. ['epMoBBOJI
MEXO0JIOUHOTr0 KabeJs.
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HwkHUI oTCcek aH ann3aTtopa

1. KnemmHuKn ans nogcoeguHeHus BHelWHero kaHana RS-485
2. lMpepoxpaHuTtens

3. MoHTaKHbIe NneTnu.

4. KneMMHUKKM Ans nogcoeanHeHUss BHYTpeHHero kaHana RS-485
5. lNepmoBssogpl
6. KnemmHukw pene.

7. KnemMmHWKM TOKOBOrO BbIXoga

8. KneMMHUKM Ans noaknioYveHus kabenen nutaHus

Puc. 3.2. Huwxuuii otcek 61oka ynpasienus u peructpanun AKIIM-011"/1
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bnox  ympaBineHus U pErucTpauuu MMEET  TPOYHBIM  JIUTOU
NbUIEBIArOHENPOHUILIAEMBIN Kopryc 3 creneHnu 3amuThl [P-65. OH ycranaBiauBaercs
B 3aJI€ OINEpPaTOpPOB M HKCIUIyaTUPYETCS B HOPMAJbHBIX YclOBHX. [Ipo3paunas
Kpbllka 1 O10Ka repMEeTHYHO 3aKpbIBA€T JIMIEBYIO MaHENb aHAIN3aTOpa U MOXKET
3anupaTbCsd HAa KIOY Uil NPEAOTBPAILICHUS HECAHKIMOHMPOBAHHOIO JOCTYyNa K
aHanuzatopy. Ha nuieBoit nmanenu 0j0Ka pacrionoKeHbl rpaduyeckuil auciuieit 4 u
KJaBuatypa 5. Jlucruied u KHONKM KJIaBHATypbl HMMEIOT MOJCBETKY, UTO 00JierdaeT
MOJIb30BAaHUE AaHAJIM3aTOPOM B 3aTEMHEHHbIX momenieHusx. Kopnyc — Gioka
YIPaBJIEHUSI U PETUCTPALMA COCTOUT M3 JBYX OTCEKOB, TEPMETHYHO COEIMHEHHBIX
MEXAYy CO0OH C MOMOUIBI0 YETHIPEX BHHTOB 2, PACHOJIOKEHHBIX IMOJ MPO3pavyHOM
KpBIIIKOH. JIBa BUHTA, pacloNOKEHHbIE CJIEBA, COBMEIICHBI C METISIMH, HA KOTOPBIX
OTKUJBIBAECTCSI BEpXHMM oTcek. B HmwkHeMm otceke (puc.3.2) pacnoyioKeHbl
KJICMMHUKH JJI1 TOAKIIOYEeHUs KalOeneld MuUTaHUs 8, TOKOBOrO BbIXOJa 7, pese
«CyXMX KOHTakToB» 6 W 1ByX KaHamoB RS-485. (Omun u3 kananoB (4) RS-485
IpeIHa3HA4YeH JJI CBSA3HM C BBIHOCHBIM OJIOKOM, JIpyroil (1) nmst paboThl BO BHEIIHEH
cetu.) [ns repMernuHoro BBoja Kabenei TOKOBOTO BBIXO/A, «CYXHUX KOHTAaKTOB» U
BHEIIHET0 KaHana RS-485 B HmkHEWl OOKOBOW CTEHKE HMXKHETO OTCEKa MMEIOTCS
crieuaibHble pe3MHOBBIE NTepeMbIukH 5. BBoj kabeneil BHyTpeHHero RS-485 kanana
Y MIUTaHUS OCYIIECTBIISIETCS Yepe3 TEPMOBBO/IbI TOM K€ CTEHKHM Kopryca. biaarogaps
TaKOMY PEIICHHIO0 00ECIeUnBaETCS HaJAEKHas 3aluluTa OT BO3MOXKHOTO MOMAJaHUs
BJaru BHYTPh Kopiyca. i KperuieHuss OJOKa HAa IIMTE WIA (IO MECTy»
IpeIHAa3HAYEeHbl YETHIPE MOHTAXXKHBIE NETVIM 3, pacrnojaraéMble Ha ThUIbHOW CTOPOHE
KopIyca.

Puc. 3.3. Buemnnii Bug BepxHero orceka [ Kb.
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RS-485

Puc. 3.4. Buemnnii sBug amxaero orceka I Kb.
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BrinocHoli razoxkunkoctHor Omok (IKB) mMeer kopryc, aHamoOTHMYHBIA T10
KOHCTPYKIIMU KOpITyCy OJOKa YINpaBJIEHUS U OTIMYAIOMIMICS TONBKO pa3MEpamH.
Kb conepxuT ycTpoicTBO MOATOTOBKH Ta3zoBod mpoOsl (VIII'TI) u mepenaromiuit
U3MEpUTEIbHBIM  MpeoOpa3oBaTeilb, pACCUMTAHHBIE Ha JKCIUTyaTallMl MpuU
temrneparypax BHe Ojoka ot - 50 go + 60°C. Buemnuit Bun Kb ¢ oTkuHyTOMU
KpBILIKOW IpeAcTaBieH Ha puc. 3.3. B BepxHeMm orceke I Kb ycraHoBieHa kamepa ¢
amriepoMeTpudeckum ceHcopom 1, coenunenHas Tpyokamu I[IBX ¢  VIIITI,
pPacnoJioKeHHBIM B HIDKHEM oTceke. Ha pucyHke BUIHO OKOIIKO 2, COOOIIAtoIIeecs C
HUKHUM OTCEKOM, B KOTOPOM PaCIOJIOKEH BEHTUIISITOP CUCTEMBI 000TpeBa OJ10Ka.

OtkpsiThiil HUKHUE oTcek [ JKb nmokaszan Ha puc. 3.4, a ero cxema Ha puc.3.5.

4 ) 4 )

-

- J . J

Puc. 3.5 2
Cxema BBIHOCHOTO T'a30KHUIKOCTHOTO OJIOKA. v

B cocras VIII'TI Bxoast Bunarootnenutens (3), BO3AylHbIM Hacoc (5),
nepucraapbTuueckuii  Hacoc (7), kKamepa ammepoMmeTpuueckoro cencopa (1),
HarpeBarenb (8), BxoaHo# (2) u BeIxoaHOM (9) matpyOxwu.

BxonHoli matpy0oK mojcoenuHseTcss K MpoOOOTOOPHON TOYKE HAIpsIMYIO,
ecnu Temmeparypa npoOsl He mpeBbimaer 60°C wiM uyepe3 3MEEBUK, €Cld
IpeBbIIaeT. AHaIU3Upyemas mpoda Mo AeMCTBUEM BO3IYIIHOIO HACOCA IOCTYIMAeT
BO BJIAroOTEIUTENb, B KOTOPOM KOHACHCUPYIOTCS COJEpKalluecs B MpoOe Maphl.
Crekatomjasi 1O CTEHKaM BJIArOOTIEIUTENS BOJA YyHalusieTcs C TOMOIUIBIO
nepUCTAIbTUYECKOTo Hacoca. [Ipomeaias yepe3 BIarooTAeauTeNb Mpoda nocTymnaer
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B KamMepy aMIIEpOMETPUUECKOTO CEHCOpa aHanmu3aropa. Y pamgemsie u3 YIII'TI Biara
U BO3AYX COEIUHSIOTCS ¢ aTMOc(hepoil yepes MmoAorpeBacMblii BBIXOJHOW MAaTpyOOK.
Jlnst c6opa BOJBI MO/ BBIXOAHBIM MAaTPyOKOM CTaBIT eMKOCTh. [logorpes marpyOka
MPENATCTBYIOT 00OpPa30BaHUIO HAJEIU U 3aKyMOPKH TPaKTa YCTPOMCTBA MOATOTOBKH
pOOKI.

Harpesarenb ¢ 00ayBaromM BEHTHWISITOPOM, YCTAHOBJIEHHBIE Ha BBIXOIHOM
naTpyOke, ciiy)KaT Takke JJii OOLIEro BHYTPEHHEro 00OorpeBa BBIHOCHOTO OJIOKa.
Temmneparypa BHYTpH BEIHOCHOTO 0J10Ka KOHTPOJIMPYETCSI C MOMOIIBIO CIIEIUAIBHOTO
JaTYWKa U nojjepxxuBaercs He Hxke 12°C.

B cocTtaB mHeBMaTH4EeCKON CXeMbl BBIHOCHOTO OJIOKA TaK»Ke BXOJUT HACOC JUIs
nofaun armochepHoro Bo3ayxa (6) B pexuUMe aBTOMATHYECKON KalIHOpPOBKHU
amrepoMeTpudeckoro ceHcopa. Komanna Ha kanuOpoBKY NOJAeTcs JUCTAHLIUMOHHO
u3 Oynoka ynpaBieHuss M perucrpaunu. KamuOpoBka He TpeOyeT HpHUCYTCTBUSA
YyeJloBeKa BO3JI€ BBIHOCHOTO Osioka. OtkimroueHne n0poObl M mojada K
aMIIEpPOMETPUYECKOMY  CEHCOpY  aTMOC(epHOro  BO3AyXa  OCYIIECTBIAETCS
BBIKJIIDYEHUEM Hacoca (5) U BKIIIoUeHueM Hacoca (6).

KonTtpoas 3a TeMinepatypoil BHyTpH BBIHOCHOTO OJIOKa, yIIPaBIECHUE HACOCAMU
W HarpeBareyieM MPOU3BOMASITCS aBTOMATHUYECKU C MOMOIIBI0O MECTHOTO YCTPOWCTBA
yIIpaBJICHHUSI.

B ciygae ocTaHOBKM BEHTWIISITOpA CHUCTEMBI 000TpeBa ¢ MECTHOTO YCTPOMCTBA
yOpaBJieHWs] Ha OJOK YOPaBICHHS ¥ PETUCTPAIMM TIOCTYMAeT COOOIICHHE
«OcTaHOBKAa BEHTHIISITOPAY.

Kpome VIII'TI B HmxxHem oTceke BbiHOCHOTO KB pa3smernien mepemaromuii
U3MepHUTeIbHbIN npeodpasoBareb, B COCTaB KOTOPOTro BXOJUT
amriepomerpudeckuii ceHcop (1). C momomplo Mepenaroniero M3MepUTEIbHOrO
npeoOpazoBatTeis U(POBON CUTHA MU3MEPUTENbHONW HWH(OpMAIUK MepeaaeTcs 1o
kaHaimy RS-485 k ycTpoilcTBY ymOpaBi€HUS W PETUCTpAIlUU, KOTOPOE MOMKET
HaxXOJUThCA Ha paccTossHUU 10 | kM. B kadecTBe JNMHUU meperavyd HUCMHOJIb3YyeTCs
BUTas mapa, Hanpumep, B kabenme UTP 2 — ST. IlpoBoma mojacoenuHsSrOTCS K
KJIEMMHHUKaM BBIHOCHOTO OJlOKa M 0OJIOKa YMNpPaBJICHHUS W PETUCTPAIMH COTIACHO
MapkupoBke A u B (cMm. puc.3.4).

B HmwKHEM OTceke TakXe paclojoXeH OTCeK s Oarapeiliku. 3ameHa
Oarapetiku nmpousBoauTcs 1 pas B 2 roja.

AHanmuzaTop uMMeeT MpocTod W ynoOHbId s [lonap3oBaTens mporpaMMHBIN
unTepdeiic. ['paduueckuit nucrnelt ¥ KiIaBuaTypa U3 IIECTH KJIABUII IMO3BOJSIOT
[Tonb3oBaTenio ynpapiiaTh padOTON aHAIM3aTOpPa, OCYIIECTBISTh PAa3INYHbIC BUIIBI
HACTPOEK M KaJIUOPOBOK, 3alMChIBaTh W BBIBOAUTH HH(POPMALMIO HA JTUCIUICH
aHaJIM3aTopa, KOMIIBIOTEP M Jp. BHEIIHUE YCTPOMCTBA. YTPABICHUE AHAIM3ATOPOM
OYE€Hb MPOCTO U CBOJUTCS K BHIOOPY HYKHBIX OMIIMI B MEHIO M OTBETaM Ha BOMPOCHI,
BBICBEUMBAEMbIE Ha JAHCIUIee, ¢ MOMOIbI0 ABYX kiaBuil «la» (BBom) m «Her»
(Copoc). OyHKIMEH OCTaNbHBIX YETHIPEX KJIABHUII SIBJISECTCA MEpEeMEIEHUE Kypcopa
Ha JUCIUIeE aHalM3aTopa WM YCTaHOBKA BBOAMMBIX HHU(P MOAOOHO KIABHUIIAM
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«O0JbIlIe» «MEHbBIIE». AJNTOPUTMBI YHPABICHUS TMOCTPOCHBI TaKUM OOpa3oM, YTO
aHAJIM3aTOP «BEAET» ONEpaTopa, UCKIII0Yasi BO3MOXKHbIE OILIMOKU B €ro padore.

WNurepdeiic  [lonp3oBaTenss W OporpaMMHOE  OOECIEUYEHHE  pealu3yloT

BBHITIOJTHEHUE CICAYIONTUX (PYHKIIMN U peKUMOB pabOTHI aHATIU3aTOpa:

- YCWJICHHE CUTHAJIOB aMIIEPOMETPUUECKOTO CEHCOpa M BCTPOCHHOTO JaTyhKa
TEMIIEPATYpPhl, UX MIPEOOPa30BaHKE U OTOOPAKEHUE HA JUCILIEE;

- CaMOJMAarHoCTHKY pabOTOCIOCOOHOCTH aHAJIM3aTOpa U aMIIEPOMETPUUECKOTO
CEHCOopa;

- HACTpPOMKYy CTaHAapTHOro ToKoBoro Bbixoda (0-5, 0-20, 4-20 MA) Ha
TpeOyeMbIil Juana3oH U3MEPEHUsT C BO3MOXKHOCTBIO aBTOMATHYECKOIO
M3MEHEHMsI MaciiTaba MIKaJIbl caMONUCIa B CiIyyae MPEBBIINICHUS BEPXHETO
[peesia U3MEPEHUs C OJHOBPEMEHHON aBApUIMHON CUTHAIM3ALUEN;

- YCTaHOBKY BEpPXHEro M HWKHETO MPENeSIOB cpabaThIBaHUSI CUTHAIM3AIUU C
aBTOMAaTHUUYECKUM  ONpEACJICHUEM 30HbBl  THUCTEpe3nca U Iepenaydei
YIPaBISIONIMX CUTHAJIOB C MIOMOIIBI0 «CYXUX KOHTAKTOBY;

- BO3MOKHOCTb BHECEHHSI KOPPEKIIMU B TIOKA3aHUs aHAIU3aTopa B 3aBUCUMOCTH
OT 0apOMETPUYECKOTO JIABJICHUS;

- aBTOMATHUYECKOE YCTPAHEHUE CUCTEMATUUECKUX MOTrPEIIHOCTEH H3MEpEeHUH,
00ycnoBIEHHBIX 3(P(HEKTOM «OXJaXKACHUS MEMOpaHb» M «IOTPEOICHUEM
kuciopona camuMm AC;

- mepenady uHMOpMalMK Ha KOHTPOJUIEP UK nepcoHanbHbIi koMmmbioTep (I11K)
¢ noMouibio nuppoBoro kanana RS-485;

- NOpPOTOKOJUPOBAHHUE OTCUYETOB TMOKA3aHUM aHaIM3aropa BO BHYTPEHHIOO
SHEPrOHE3aBUCUMYIO TaMATh C 3a3JaBaeMbiM TME€PUOJOM, BO3MOXHOCTb
nepeladyn 3anpoTOKONMPOBaHHBIX MaHHbIX Ha [IK um BeIBOma Ha aucruien
aHaIM3aTOpa B TAOJMYHOM BUJIE;

- 3alUCh OTCYETOB TMOKa3aHWUW aHaau3aTopa MO KOMAaHAE C KIaBUATypbl B
AIEKTPOHHBIN OJIOKHOT ¢ BO3MOXXHOCTBHIO MX Iepenadun Ha IIK m BwIBoma Ha
JIACIUIEN aHAIU3aTOPa;

3.2. OnucaHue CBOMCTB U KOHCTPYKIUU AMIIEPOMETPHYECKUX CEHCOPOB.

AMIepoMeTpUYEeCcKrue CEHCOPbl NapuuaibHOro jaBieHust kuciopoaa (ACpO,)
MOTYT NPUMEHSTHCS JUIsl aHalu3a Kak ra3o00pa3HbIX, TaK U XKUAKUX cpel. Takue
CEHCOpPBI 00JIaJIal0T BBICOKON CEJIEKTUBHOCTBIO K KHUCIOPOIY M HE MOJABEPIKEHBI
BIUSIHUIO JIPYTUX OJJIEKTPOXMMHUYECKH AKTHUBHBIX Ta30B, HMOHOB, OHOJOTMYECKUX
MOJEKYJI U OKHCIHUTEIIbHO-BOCCTAHOBUTEIBHBIX CHUCTEM, MPUCYTCTBYIOIIUX B
ananusupyemon cpeae. ACpO, 0051a1at0T OYEHb HU3KUM MOTPeOJICHUEM KUCIOpPOa.
brnarogapst »ToMy CBOMCTBY 0O0€CIEUMBAETCA «HEPA3PYLIAIOMIUA  KOHTPOIb)»
aHaJTM3UPYEeMOU CpeAbl U JIOCTUTAeTCS BBICOKAS HANEKHOCTh U JOCTOBEPHOCTH
pe3ynbTaToB m3MepeHui. CEeHCOpBI TOTO THIA KATHOPYIOTCS TO aTMocepHOMY
BO3/YXY, IOJITOBEYHBI, IPOCTHI K HEAOPOTH B IKCILTyaTALIUH.

Koncrpykims ACpO,-02. Buemnuii Bug ACpO,-02 nokasan Ha puc. 3. 7.
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Puc. 3.7. Buemnunit Bug ACpO,-02.

ACpO,-02 mpencraBisieT coO0H AIEKTPOIUTUIECKYIO SIUCHKY, 00pa30BaHHYIO
AIEKTPOJAHOM CHCTEeMOM - KartogoM 13 w®  XJopcepeOpsHbIM  aHOIOM O,
NOTPYKEHHBIMU B PacTBOpP JJEKTposiuTa 5. DJIEKTpOXUMHUYECKas suerka
pacmnoiioKeHa B KOpIyce 2 U OTAENEHA OT aHATU3UPYEMOM Cpeabl Ta30MPOHUIAEMOMN
MeMOpaHou 12. DieKTpoHasi CUCTEMa 3aKPETUIeHa B CTEKJISTHHOW IMJIMHIPUIECKOM
ruib3e 9 Tak, uro katoA 13 pacnoyioxkeH BIOJIb €€ OCU U KOHTAKTUPYET C paCTBOPOM
AJIEKTPOJIUTA 5 CO CTOPOHBI TOPIIOBOM YaCTHU TUIB3BI 9, a XjopcepeOpsiHbIil aHoa 6
pacroiokeH Ha OOKOBOW MOBEPXHOCTH THIIB3BI 9. ['azomponuriaemas memoOpana 12
3aKperyieHa Ha TOpPUOBOM yacTu Kopmyca 2. ['epmeTrusanusi 31€KTPOIUTHUYECKON
SAYEUKU OCYIIECTBISIETCS C MOMONIBIO YIUIOTHUTENIBHOTO Kojiblia 3 u raiiku 1. Ha
OOKOBOI MOBEPXHOCTH KOPIyca 2 MMEETCs IPEHAXHOE OTBepCcTHe 14 mis ynaneHus
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U30bITKAa pacTBOpa AJIEKTpoiuTa 5. AHanu3aTopbl Ha 0a3e aMIepOMETPUUYECKOIO
cencopa ACpO,-02 cHaOXeHBI CHCTEMOW TEPMOKOMIIEHCAIIMM, BBOAMMON Ha
CBOMCTBA ra3onpoHuIiaeMo MeMOpanbl. JlaTunk Temneparypsl 7 BHasH B TOPLIOBYIO
4acTh CTEKJIIHHOM Tuib3bl 9. Pacnonoxenue natyuka remneparypsl 7 U katoaa 13 B
HEMOCPEJCTBEHHON OJM30CTH OT aHAJTU3UPYEMOM KUJIKOCTH OOECIeYUBaIOT
BBICOKYIO TOYHOCTh U JKCIPECCHOCTh HU3MEpeHUil. Takoe pacrojoKeHHE IaTdyuka
TEMIIepaTypbl 7 TO3BOJIAET HCKIIOUUTH OIIMOKUA TMpU KaIUOpPOBKE CEHCOpa II0
aTMOC(EpHOMY  BO3[yXy, BO3HUKAIOUIUME M3-32  «OXJAXKACHHUS» MeMOpaHbI
BCJICJICTBHE MCHApEeHUsl BJaru ¢ €€ MoBepXHOCTU. CXOACTBO MOCTOSIHHBIX BPEMEHHU
OTBETa aMIEPOMETPUUECKOTO CEHCOpa Ha M3MEHEHHSl KOHIICHTpAIlMu KHUCJIopoAa U
TEMIIEPATyphl  AHAIM3UPYEMON  Cpellbl  MO3BOJSET CHU3UTH JUHAMUYECKYIO
MOTPEIIHOCTh U3MEPEHUN U 00ECIIEYUTh BHICOKYIO TOUHOCTh TEPMOKOMIICHCAIIUH.

3.3 IllpuHuun padoTsl aHAJIM3AaTOpA.

Pabora ananm3aTropa ocHOBaHA Ha MOJSpHU3ANMHN KaToaa HanpsikeHuem — 0.6 B
OTHOCHUTEJIBHO BCIIOMOTATEIBHOTO 3JIEKTPOJa W W3MEPEHHHM TOKa JCMOJISIPU3ALINU,
BO3HHUKAIOIIETO B pe3yibrare auddy3um KUCIOopoja M3 HCCICTyeMOH Cpeapl, u
MOCJICAYIOMIEH AJCKTPOXMMHUYECKOW PEAKIUM €ro BOCCTAHOBJICHMS, MPOTEKAIOIICH
110 CXeMe

0, + 2H,0 + de~ = 40H~ (1)

Curnanet AC ¥ JaTyuka TEMIEpaTypbl YCHUJIMBAIOTCA B MPEIBAPUTEIHLHOM
yCUIHTENe, HOPMHUPYIOTCS W onudpoBbeBatoTcs. llocme pacdeToB W BHECEHHS
ABTOMATHUYECKOW KOPPEKIMM Ha TEMIEPATypHYI0 3aBUCUMOCTh KO3 (HUIIMECHTA
MPOHMUIIAEMOCTH  KUCJIOpOJa B Ta30MPOHUIAEMON  MeMOpaHe  pe3ysbTar
oToOpakaeTcs Ha JWCIUIee aHaiIM3aTopa B BBIOPAHHON OIMEpPaTOpOM EIUHUIIC
m3mepeHusa. OTHOBPEMEHHO PE3yIbTaT U3MEPEHUS MOKET BBIBOJUTHCS B aHAJIOTOBOM
dopme depe3 TokoBwIi Beixoq 0 — 5, 0 —20 wim 4 —20 MA, a Taxke depe3 mudpoBoi
nopT RS-485. Pe3ynbTaThl H3MEPEHHI MOTYT TaKK€ 3alIUChIBATHCS BO BHYTPEHHIOIO
SHEPrOHE3aBUCUMYIO MaMsiITh B PEXKHMaxX MPOTOKOJIUPOBAHUS U DIEKTPOHHOTO
OJIOKHOTA.

4. OBIIIUE CBEJIEHMUSI.

4.1. O0mue cBeeHusi 00 U3MepsieMbIX BEeJIMYMHAX M eJUHUIIAX U3MEPEHUSI.

Pe3ynpTaToM aHAIMTHYECKOT0 KOHTPOJIS KUCIOPOAa B ra3ax MPUHATO CUHUTATh
ero napuuanbHoe aasieHue (pO,) wim kouueHTpanuio (cO,). [lon mapuuanbHbIM
JABIICHUEM KHUCJIOpOJa B Ta30BOM CMECH IMOHUMAIOT Ty 4acThb OOILEro [1aBJICHUS,
U3MEpSAEMYI0 OOBIYHO B MM.PT.CT. WM Klla, KoTOopas MPUXOAUTCS HA MOJICKYJIIBI
kucinopoaa. IlapumanbHoe gaBiA€HUWE KHUCIOpOoAa B BO3AYXE 3aBUCUT  OT
OapoMetpuueckoro AaBieHus (B) v naBieHus BOASHBIX MapoB, T.€. OT BJIAXKHOCTH
Bo3ayxa. lloaTomy mpu KanumOpoBKe IO aTMOC(EpHOMY BO3AyXYy aHaIU3aTOP

Hayuno-npouszeoocmeennasn gpupma “ BUOAHA/IHTUHYECKHE CUCTEMBI H CEHCOPABI”



19
3ampammBaeT 3Ha4YeHHEe aTMOC(EPHOTO NaBIICHUS, a BO3IAYX JEJAl0T HACHIIICHHBIM
nmapaMu BOJbl BO N30€KaHNE HEONPEACICHHOCTH B ONPEICIICHUN YPOBHS BIAXKHOCTH.
Pexum kamuOpoBkH 1O aTMocepHOMY BO3AYyXYy, IpPH KOTOPOM aBTOMAaTHYECKH
YYHUTBIBACTCS  3aBUCUMOCTH  JIABJICHHWS  HACBHIIICHHBIX  BOJSHBIX TapoOB  OT
TEeMITepaTyphl, Ha3BaH PEIKUMOM aBTOKAJIMOPOBKH.

JIist u3MepeHusT KOHIIGHTPAllMM KHUCJIOpPOJia B Ta3aX OOBIYHO HCIOJIB3YIOT
BEJIMUMHY «IPOILIGHTHOE COJepKaHUE KHUCIOPOJa», a B KA4eCTBE CIUHUIIBI
U3MepeHus - 00beMHBIE MPOLEHTHI (00. %).

4.2. O0urue cBeeHUs 0 KAJIUOPOBKE aHAJIU3ATOPA.

Curnan ACpO, sBuseTcs NMHEWHOW (yHKIMEH NapuuanbHOTO JaBICHUS
kuciopoza. [ToaToMmy nist KaauOpOBKH aHAIN3aTOpa HYKHO UMETh BCETO JIBE TOUYKH:
ATAJOHHYIO HYJIEBYIO TOUKYy (Hampumep, “Homp-pacTBop”, YMCTHIM a30T, aproH Wiu
Jp.) U TOYKY, OMNPEIENSAEMYI0 CpElOM C HW3BECTHBIM NapIUaIbHBIM J1aBICHUEM
KHUCIIOpOJia, Harpumep, aTMOCchEepHBId BO3IyX WM MOBEPOUYHYIO Ta30BYH0 CMEChH
(II"'C). IousTHO, YTO OT TOYHOCTU KaJTUOPOBKH 3aBUCUT TOYHOCTH M3MepeHui. Tak,
HaAIMpUMep, NMPU U3MEPEHHUSIX B 00JACTH HU3KUX 3HaueHUU pO, TOUYHOCTH aHAIH3a B
OOJIBbIIEH CTENEHU 3aBUCUT OT TOUYHOCTH KAIMOPOBKM HYJIEBOM TOYKH, U HA0OOPOT,
TOYHOCTh M3MEpeHuil B obOmactu Oonbmux pO, B OOJNbIIEH CTENEHH 3aBUCHUT OT
TOYHOCTH KaTMOPOBKHU aHAIM3aTOPA IO BO3AYXY.

['MaBHBIMU OTIMYUTENHHBIMU OCOOCHHOCTSIMU CEHCOPOB, HCIOJIB3YEMbIX B
coctae AKIIM-01, sBisArOTCS NOpenesbHO HU3KOE 3HAYEHUE OCTATOYHOIO TOKa
CEHCOpa, €ero CcTaOWIBLHOCTH BO BPEMEHHM U OOECIEUYCHHE «HEPa3PYIIAIOIIETO)
KOHTPOJISl aHAIM3UPYEMOW JKHAKOCTH. XapaKTePUCTUKU CEHCOPOB IMO3BOJISIOT
OTKa3aTbCcsl OT HEOOXOJUMOCTH KalIMOpPOBKM HYJIEBOM TOYKM B Ipoliecce
JKCIUTyaTalliM W OTPAHUYUTHCA TPOBEICHHUEM JaHHOW MPOLEAYpPhl TOJIBKO MpPH
3aBOJICKMX PETYJIUPOBKAX U MPHU MOBEPKAX.

ABTOKaIMOPOBKA IO aTMOC(HEPHOMY BO3IYXY.

JIns WCKITIOYEHHMS OMMOKM KaJduOPOBKH, BO3HHMKAIOIICH H3-32 HM3MCHCHHI
BJIQKHOCTU aTMOC(EPHOTrO BO3AyXa, ABTOMATHYECKYI0 KaJIMOPOBKY HEOOXOAMMO
IPOBOJAUTH B BO3AYX€, HACHIIIIEHHOM MapaMU BO/IbI.

[Ipu npoBeaeHNN aBTOKATMOPOBKH MO aTMOC(HEPHOMY BO3/yXy B aHAJIU3aTOPE
aBTOMATHUYECKH YUYHUTHIBAIOTCS PE3yJbTaThl U3MEPEHHUS TeMIEepaTypbl MEMOpPaHbI C
nomoipl0 BctpoeHHoro B AC nmaTymka Temmeparypbl. biarogapst KoMIeHcaluu
TEMIIEpaTypHON 3aBUCUMOCTH TMPOHUIIAEMOCTH MEMOpaHbl Uil  KHUCIOpoja
KaTMOpoBKa W H3MEPEHHE BEJIMYMHBI MapIUAIbHOTO JaBiICHUS  (€AUHUIIBI
U3MEpPEHHUs: MM.pPT.CT., klla) WM MPOLIEHTHOrO COAEp>KaHUus KUCIOpoJa (€AMHUIIBI
u3Mepenus: 00. %, YoHac.) MOTYT MPOBOAMTLCS TpH Temiieparypax ot 0 g0 50 °C.
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5. YKASAHUE MEP BE3OITACHOCTHU U PEKOMEHJAIIUU 110
IKCIINIYATALIUN AHAJIN3ATOPA.

5.1. Dkcrmutyarauus aHanu3aTopa 0€3 03HaKOMJIEHUSI C HACTOSIIIMM PYKOBOJCTBOM HE
PEKOMEHyeTCs.
5.2. Texnumueckoe OOCTY)KMBAaHHE aHAIM3aTOpa U PEMOHTHBIC PAOOTHI JTOHKHBI
IPOBOJUTHCS MTPU OTKJIFOUEHHOM MTUTaHUU.
5.3. Ilepen BkatoueHHEM OJIOKOB aHaIM3aTopa B CETh CIEAYET MPOBEPUTH
MPaBUIBHOCTh YCTAHOBKH MPEJOXPAHUTEIS], COXPAHHOCTh U30JISILIUU CETEBOrO IIHYpa
Y BUJIKH MTOAKIIIOYEHUS K CETH.
5.4. ITpu 3KcIuTyaTallud aHAJIM3aTOpPa 3alPEUIaeTCs:
- TPOU3BOJUTH COEAMHEHHE M pa3belUHEHHE Kaleeil Mmpu BKIIOUEHHOM B CEThb
aHAJIU3aTOPE;
- 3aMbIKaTh KOHTAKThl TOKOBOI'O BbIXOJAa M RS-kaHaIOB Npu BKIIOUYEHHOM B CETh
aHAIU3aTOPE;
- paboTarh MpH HEUCIIPABHOM aHAIM3aTOPE;
IIpu oOHapy>keHUM HEUCIPABHOCTH HEOOXOAWMO BBIKJIIOUUTH aHAIM3aTOp U
BBI3BATh CIIELIMAIIACTA.
5.5. He nomyckaercs:
- TPUMEHATbH HIHYPBl U COEAMHUTENIbHBIE KaOENIu C MOBPEXICHHONW N30ISILIUEH;
- NPUMEHATH HECTAHJAPTHBIC IPETOXPAHUTEIN.
5.6. Ilpm pabore C aMmepoOMETPUUYECKHM CEHCOPOM CleAyeT COOJII01aTh
OCTOPOXXHOCTb, o0eperasi CTEKISHHYIO TWib3y OT yaapoB. llpu gnurensHOM
XpaHEHUU aMIEepOMETPUUYECKOr0 CeHcopa B HepaboueM coctosiHuM (Oosee 6
MECSIIEB) HEOOXOAMMO CIHTh PacTBOP 3JIEKTPOJUTA, MPOMBITH KOPIIYC CEHCOpa
JUCTUJUIMPOBAHHONW BOJOW M OJIETh €ro Ha aMIEpOMETPUYECKUIl CeHcop (CM. TI.
2.3.4.).
IIpp ycTaHOBKE aMIIEPOMETPUYECKOTO CEHCOpa B H3MEPUTEIBHYIO KaMepy
HEOO0XOMMO MPOBEPUTH HATMUYUE TEPMETUUPYIOLIETO KObla 4 U YINIOTHUTEIBHOTO
konmnauka 11 (cm. puc. 3.7).
5.7. Tlpu pabore u MexperiaMmeHTHOM o0OciayxuBaHuu AC He J0mycKaeTcs
NpUKJIaAbIBaTh Mexannyeckue ycuwius K kademo AC. Ilpu pabore wian AIuTEILHOM
xpanenun AC c pacTtBopoM 3nekTpoiuTta (Oosnee 1 roga) MOTryT BO3HHMKHYTb
TpyaHOCTH ¢ pa3zbopkoid AC wu3-3a BBICBIXaHHMS pacTBOpa JJEKTPOJIUTA W
Kpuctauzaiuu cojiei B kopnyce AC. B aTom ciaydae oTkpyTuTe raiiky 1 (cm. puc.
2.3) U ¢ moMOIIbIO HMpHIIAa 3aieiTe 1 MII TUCTUIUIMPOBAHHON BOJABI B BEPXHIOIO
yacThb kopmyca 2. Uepe3 2 — 6 4acoB aMIEPOMETPUUECKUIN CEHCOP MOYKHO JTIOCTaTh U3
KOpIIyca, HE IPUKIaAbIBast OCOOBIX YCUIIHIA.
5.8. Bo wu3bexaHue 3arpsi3HEHUs DJEKTPOJAHOW CHCTEMbl HE JIOIyCKaeTcs
PUKACATHCA PYKaMU K MOBEPXHOCTH JIEKTPOIOB.
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6. IOJAT'OTOBKA K PABOTE

BHUMAHMUME! Ilocine TpaHCHOPTUpPOBaHUSI B YCIOBUAX OTPULATEIBHBIX TEMIEpaTyp
aHaJIU3aTOPbl B TPAHCIOPTHOW Tape MOJIKHBI OBITh BBIIEPXKAHBI MPH HOPMAIbHBIX YCIOBUSAX HE
meHee 4 yacoB. Ilpu TpaHCOpPTHpPOBKE B  YCIOBUSAX OTPULATENBHBIX  TEMIIEpPaTyp
aMIIEPOMETPUYECKHAE CEHCOPBl HE 3aIOJHAIOTCA PAacTBOPOM JJIEKTPOJIATA, O 4YEM JENaeTCs
COOTBETCTBYIOIIAs 3aIMCh HA CTP. 2 HACTOALIET0 pyKoBojacTBa. B aTom ciyuyae Bam Heob6xomumo
BBITNIOJIHUTH ONepanuy 1. 2.3.

6.1. O01He TpeOOBaHUS K YCTAHOBKE aHAJM3AaTOPOB KUCJI0POJA.

BriHocHO#M ra3zoxxkuakocTHoM Onok ananuzatopa kuciopoma AKIIM-01T]]
pa3mMeraercs BOJIU3M IbIMOXO0/a Ha OTKPBITHIX Iuiomaakax. Ha paccrosinuu He 6omee
1.5 m or I'’Kb kpensar cereByto pozetrky 220 B. Ha 3agHeil crtenke OJioka
yCTaHaBJIMBAIOTCS YEThIpE MOHTaXKHbIe NeTiik. Kpermenne Ookca mpou3BOAST Yepes
OTBEPCTUSA B MOHTAXHBIX METISAX C MOMOILBIO BUHTOB WIIH JIO0EIbHBIX COETUHEHHM.

biok ynpaBijieHusI W perucTpanuM yCTaHABIMBAETCS AHAJOTMYHO B 3ajie
OIIEpaTOPOB, HO IKCIUTYaTUPYETCS B HOPMAJIbHBIX YCIOBUSX.

6.2. YcraHoBka 0J10Ka ynpaBJeHHUs U PeruCcTPallMid aHAJIM3aTOopa.

Konctpykius 65oka ynpasieHust U peructpanuu ananuzatopa AKIIM-01T /]
onucaHa B 3.1.

VYcTaHoBOUHBIE pa3Mepbl JUIsl KperieHusi OJoKa yIpaBJICHHs MMPUBEICHBI Ha
puc.6.1. Ha paccrosinuu He 6osee 1.5 M OT aHanm3aTropa KpEmsiT CETEBYIO PO3ETKY
220 B unu 36B. Ecnu nutanue ananuzaTopa OyeT OCyIIecTBIAThCS OT cetr 36B 50
I'1, HeoOxonumo npenoxpaHutTenb 2 (cM. puc.3.2) yCTaHOBUTb B COOTBETCTBHUH C
MapKkupoBKo#. [Ipu BhIMycKe ¢ MPOM3BOJCTBA MPEIOXPAHUTENb YCTAHABIMBAETCS B
MOJIO’KEHHUE, COOTBETCTBYIOIIEE NMUTAHUIO aHanuzatopa oT cetu 220B 50I'm. [lns
NOJKJIIOYEHHS Kabelsi BUTHIX Map, COCIUHSIONIETO OJIOK yIPABICHUS U PETUCTPALIMH
¢ BeiHOCHBIM Kb, B HMKHEW OOKOBOM CTeHKe HUKHEro orceka BYP ycraHomien
repMoBBOJ. BUTYI0 mapy MOACOEAUHSAIOT K KIEMMHUKY 4, TOKa3aHHOMY Ha puc.3.2,
corjacHo MapkupoBke A u B. Jlns noacoeaunenus: kabesed TOKOBOTO BBIXOJIa, PEIie
«CYXHUX KOHTaKTOB», BHeEIIHero kaHama RS-485 HeoOXOaMMO B HUIXKHEM OTCEKE
aHanM3aTopa C I[OMOILNBIO WA WM HEOOJBIIOW KpecToOOpa3HOW OTBEPTKU
MPOTKHYTh PE3UMHOBBIE MepeMbIuku 5 (cM. puc.3.2). IIponyuieHHble yepe3 oTBepCTUs
B MEpeMbluKax Kalelau NOJKIIOYAI0T K COOTBETCTBYIOIIMM KiIeMMHHUKaM. [l
oOecrieyeHus: TepMETUYHOCTH BBOJAa KaOelH [OJKHBI MMETh KPYIJIOE€ CEUEHHUE C
Hapy>KHbIM JUaMETPOM H30JAUMH OT 2.5 10 8 mMM. Jlyid CTaHIapTHBIX TOKOBBIX
BbIx0/10B 0/4 - 20 MA wmm 0 - 5 MA cyMMa CONPOTHUBJIEHUN PETHCTPUPYIOIIETO
npudOpa U OMUYECKOIO CONMPOTHUBIICHUS KalOens He nosmkHa npesbiaTh 700 OM nnu
2,5 KOM COOTBETCTBEHHO.

6.3. YcTaHOBKA BBIHOCHOIO Ta30KHIKOCTHOI0 0JI0KA.

Koncrpykuus Kb ananmmzaropa AKTIM-01T'/] onncana B 3.1.
VYcraHoBOUHBIE pa3Mephl ISl KPETIEHHs aHalln3aTopa NpuBeIeHbl Ha puc.6.2.
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Puc.6.1 Kpennenue 610Kka ynpaBiaeHUsS U PETUCTPAIUU.

B ornmuume ot Onoka ympamienus nutanue KB Moxer ocyiiecTBiasThes
TosibKO OT cetr 220B 50 I'i. st moakiroueHus: kadess BUTHIX Map, COSAUHSIONIETO
OJIOK ympaBieHuss U peructpanuu ¢ BbIHOCHBIM [)KbB, B 5ieBoii OOKOBOM CTEHKE
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HuxHero otrcexka [DKb ycranoBnen repmoBBoA. BuTyro mapy MNOJCOEIUHSIOT K
KJIEMMHUKY, ITOKa3aHHOMY Ha puc.3.4, cornacHo MapkupoBke A u B.
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Puc.6.2 KperieHre BBIHOCHOTO Ta305KUAKOCTHOTO OJIOKa.

[Ipumeuanue. [ng momgpuszanuv dSJIEKTPOJOB AMIIEPOMETPUYECKOIO CEHCOpPA OH
JOJIKEH OBITh MOAKIIOYEH K U3MEPUTEILHOMY YCTPOMCTBY aHalM3aTopa B TeUeHue 9-
12 yacoB. Ilpum BblkitoueHun aHanuzatopa AC mnonspusyercss oT Oarapelku,
YCTaHOBJICHHOW B HM)KHEM OTCEKe aHajau3aropa. batapeiiky HeoOXoIuMo 3aMeHsTh |
pa3 B 2 rona.
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7. HACTPOUMKA ¥ YIIPABJEHUE PEXKUMAMU
PABOTbBI AHAJIM3ATOPA.

7.1. BkiIloueHne aHAJIN3aTOPAa U MHTep(eiic MporpamMmsl.

Coenunure 650k ananuzatopa AKIIM-01T"/] ¢ moMomnisto kabens BUTBHIX Tap,
COTJIACHO MapKUpoBKe A u B.

Bxmrounte 610kn AKIIM-01T/], moxcoenuamB ux K cetu nutanus. [locie
BKJIFOUCHHSI aHAJIM3aTopa Ha TpadmueckoM IUCITIee 0TOOpaKaeTCs JOTOTUI (UPMBI
«Anbdpa BACCEHCy, 3atem mpubop mepexoauT B PEKUM U3MEPECHHS, U Ha JUCIUICE
BYP ananuzatopa otoOpaxkaroTcsi pe3yiabTaThl U3BMEPEHUSI KOHIIEHTPAIMK KUCIOpOa
B BBIODAHHOW €IMHMIIC M3MEPEHUs, TeMIIepaTypbl MPOObI U TEeMIIepaTypbl BHYTPH
I'XB, a Taxxe Bpems u gata (cm. puc. 7.1).

—— VHauKanus npeBbIICHUs JUala30Ha MIKajabl CaMOIUCIa
Nuaukanus BKIIOYEHUS (BBIKJIFOUEHHMS ) 3ByKOBOM CUTHAIU3ALMHT

—— HHaukanus npoTOKOJIMPOBAHUS B SHEPTrOHE3ABUCUMYIO MaMSITh
Nuaukanys nOpeBBIICHUS BEPXHEro (HUKHETO0) YpOBHSA
CUTHAJIN3AIIMHN
NHaukanys BKIFOYSHUS SIEKTPOHHOTO OJIOKHOTA

lT— Nnpukamua  aBapuilHOM ~ OCTAaHOBKM  BEHTWJIATOPA
=] %

CUCTEMBI 000TpeBa
3 1 _2 I:E c:l Crpoka  «HMKOHOK» W  MOKa3aHUs
TEMIIEPATYPhI MPOOHI
[Toka3zanust KuClIOpoja B BBIOPAHHOM

CANHULIC N3MCPCHUA

v VL v

Bpewmsi, nara usmepeHus
— U3MEpEHUs B ra3oBol ¢ase;

ed = O3 17 21 0= 00 BR G-

T Temneparypa BuyTpu 6s10ka Kb

Puc. 7.1. OkHO pe3yabTaTOB U3MEPEHUSI.

CopaBa ot aucruiess ananuzatopa (cm. puc. 4.1) pacnosiokeHa KJiIaBHATypa,
cocrosmas u3 mectu kiapuil. C MOMOIIBI0 3TUX KiaBuil Bel ympasisere padoToii
aHanu3atopa. Jlucmield u KiaBUaTypa MMEIOT MOJCBETKY, YTO CO3JaeT yA0OCTBa B
paboTe C aHAIM3aTOPOM B 3aTEMHEHHBIX TOMENIeHHUsIX. KinaBuim KiaBUATypbI
BBITIOJTHSAOT CIIEAYIOIINE PYHKITUU:

< nasnma «BBO/l» Bemmonnser gpyukuuto Bxona B I'JTABHOE MEHIO,
BBOJIa JAaHHBIX, BBIOOPA OMIUI MEHIO M YTBEPIUTEIbHBIX OTBETOB «J{A» Ha BOIIPOCHI,
BBICBEUHMBAEMBIC HA IPah)UIECKOM TUCILIEE;
C - xnasuma «CBPOC» BbIONHSET (YHKIMIO OTKa3a OT BBINOJHEHUs
IpeajaraéMblx Ha JUCILIEE ACMCTBUI M BO3BpaTa K NpPeAbLAYIIUM onuusM meHro. C
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ITIOMOIIIBIO 9TOM KJIABHUIIK TaKXe JAar0TCA OTPpULATCIBHBIC OTBCTHI «HET» Ha
BOIIPOCHI, BLICBCUMBACMBIC Ha I‘pa(bI/I‘IeCKOM JUCIIICC. Haxarue n YACPKAHUC ATOH
KJIABHUIIN B HAXXKATOM COCTOSHHH B TCUCHHE S CCKYHA OTKJIKOYACT 3BYKOBOI>'I CHUTI'HAJI
CUT'HaJIM3allnu. HOBTOpHOG YACPKAHUC ATOM KJIABUIIIU BKJIIOYAECT SBYKOBOP'I CHUTHAJI.

Yerbipe KJIaBUIIM, PACIOJIOKEHHBIE B yrilax pomoa,
A BBITIONHAIOT  (YHKIMM  TEepeMelleHuss  Kypcopa B
HAIPaBJICHUIX, YKa3aHHBIX CTPEIKAMH.

Ecnu ananuzatop TpeOyeT BBEJEHUS UYHCIOBBIX HIIH
4 > CUMBOJIBHBIX 3HAUC€HHMM, TO KJIABHUIIAMH CO CTPEIKAMHU
«BITPABO», «BJIEBO» BbiOUpaeTcsi 3HAKOMECTO IS

BBOJIa KOHKPETHOM LU(PPbI Ui cuMBoJia. C TOMOIIBIO 3THX

KJIABUIIl TAKXKE OCYIIECTBIsAETCA (QYHKLIMS MPOJIUCTHIBAHUS
v JAHHBIX, 3alMCAHHBIX B HHEPrOHE3aBUCUMYIO NaMsTh
IPOTOKOJIA U 3JEKTPOHHOTO OJIOKHOTA.

KimaBumm co crpenkamu «BBEPX», «BHM3» npu BBeAeHUM YMCIOBBIX WU
CUMBOJIBHBIX 3HAQUYEHHMHM BBIMNOJIHAIOT (YHKUUIO «IPOJMCTHIBAHUSY («OOJBIIE» U
«MEHBIIIE») U BEIOOPA KOHKPETHBIX U(P WIH CUMBOJIOB.

B pexume «M3mepenue» npu Haxatun knasumu «BHU3» ocymecTsisercs
3aMKCh TaHHBIX B 3JIEKTPOHHBIN OJOKHOT.

OnnoBpemenHoe Haxatue wiaBum «BHU3» u  «BBOJ/» B okHe
«KAJIMBPOBKA» mno3BojisieT BOHTH B Ciy)KeOHO€ MEHI0 KaluOpoBOK. Omnuuu
CIIy’K€OHOTO MEHIO MO3BOJISIOT MPOBECTH KaJUOPOBKY TEPMOMETPA, AJIEKTPOHUKH,
TOKOBOT'O BBIXO/IA.

OnnoBpemennoe Haxatue knauil « BHU3» u «BBO/l» B OkHEe «YCTaHOBKW»
no3BONUT BaM mepeiTd B ciyKeOHO€ MEHI0 HAcCTpPOE€K M MNpU HEOOXOAUMOCTH
BOCCTAHOBUTH 3aBOJICKHE HACTPOMKHN aHAIN3aTOPA.

Bo Bpems paboThl aHanmm3aTopa Ha IMCIIJIEE MOTYT MOSBIIATHCS COOOIICHHUS:
Hoocanyiicma noooxcoume - 510 CcoOOIICHHE TMOSBIACTCS BO BpeMs
ABTOMATUYECKOT0 MEPEKIIOYECHHS TUaa3oHa U3MEPUTENILHOTO ITpeoOpa3oBaTessl.
CEHCOP HE HO/JIK/TIOYEH - 510 cooblenye NOSBIISETCS, €CIU CEHCOP HE
MOJICOCIMHEH K pa3beMy BHYTPHU Ta30KHUIKOCTHOTO OJIOKa WM TMOBPEXKIEH €ro
Ka0eJb.

OIIIUBKA CBA3HU NTPOBEPBHTE KABEJIb - 310 cooOlIeHHE NOSBIAETCS,
€CJIM He TIOo/ICOeIMHEH Kabenb kaHana RS-485 mexy O6iiokamu aHanmmsaropa.

[IpuBenennoe Huxe omnucanue uHTepdeiica I[lomp3zoBaTens momoxker Bam
ObICTPO  OCBOWTH paboTy ¢ aHanu3aropoM. [lpu onmcanuum wuHTEepdeiica
[Tonp30Baresst HaJl WILTFOCTPALMEN KaX0T0 OKHA YKa3bIBAC€TCS LIETIOYKA OIIUH, IIPU
BBIOOpE KOTOPBIX BBl BEIXOIUTE HA 3TO OKHO.
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7.2. I'1aBHOE MEHIO.
OKHO M3MepeHni ¢—> [IJIAaBHOE MEHIO

**TLEHOE MEHI** JUia  BXOZa B TIJAaBHOE MEHIO

HaxxmuTe Kiasuiy «BBO/». Ha nucree

P IHarHOCTHES aHaM3aropa TIOSIBUTCSI OKHO,
WonaHOER **T JTJABHOE MEHIO**, nokasanHoe Ha
KEamnHbEpoERH puc. 7.2-1.

B 3TOM OKHE C ITOMOIIBIO KJIABUIII
nepeMenieHus Kypcopa Bbl  MoxeTe
BBIOpATh OJIHY M3 ISITH OIIIHM.

[[poToROIHPpOEaAHME
ExopgEom

Puc. 7.2-1. Oxuo «I'1aBHOE MEHIO»

KaﬂnﬁpOBRH - Bxona B MeHto «KanubpoBku» mo3Bosut Bam BBITIOJHUTH
aBTOKAIMOPOBKY MO aTMOC(EPHOMY BO3IyXY.

YcTaHOBKH - Bxog B MeHI «YCTaHOBKM» IIO3BOJMT Bam BBeCTH
OapoMeTpUUecKOe JIaBJCHUE, YCTAaHOBUTH 4Yachl W HACTPOUTh HHTep(decHbIC
YCTpPOWCTBA.

Juciieil JaHHBIX T—> rJIaBHOE MEHI0 ™ yCTAHOBKH

B riaBHOM MeEHIO BBIOEpPUTE OIIIMIO + s
«YcranoBku» u HaxmuTe «BBOJl». Ha ¥CTAHOEEA

JUCIUIEEC  aHali3aTopa IOABUTCSA  OKHO, E-FI:J'.[IZIZE:I-:[I'-‘:[ I-:[E]:-:[—HI-:[I'-‘:[ -
**YCTAHOBKA**, n3o0paxxennoe Ha puc. | EMIMHMII HEMePeHIdA
7.2-2. Hurepberocos

B sTOM OKHE C MOMOIIBIO KIIABHUII WOomaHOERAS YAr0E
nepemelnenus Kypcopa Bel moxkere BeiOpath | [ [/Hacoca

OJIHY U3 YETBIPEX OMIIHM.

Puc. 7.2-2. Oxao « YCTAHOBKA»

/Inmarnoctuka — Bxoxg B omuo «JMATHOCTHUKA» mnossonmur Bawm
BBITIOJTHUTh JTUarHOCTUYECKUE TECThl OTHCIBbHBIX dYacTeld OJoKa yIpaBlIeHHS |
pETUCTpAIUH, a TAKKE aMIIEPOMETPUUECKOr0 CEHCOopa.

Jluciuieid JaHHBIX T=> TJaBHOE MEHI0 ™ JHATHOCTHKA
B rnaBHoM MeHIO BBI6€pI/ITC (000005050

++ ++
'II;HAPHDETHH‘EI" «AMATHOCTUKA» " HaKMHUTE
FCeHCOpa «BBO/l». Ha gucruiee ananu3saropa
Hiicrmea nosiBUTCst okHO, **JIMATHOCTUKA**,
[TawMAamid n3o0paxeHHoe Ha puc. 7.2-3.

Puc. 7.2-3. Oxno JIMAT'HOCTUKA».
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IIporokosmupoBanue - Bxogq B ommio «I[TPOTOKOJIMPOBAHUE»
NI03BOJINT BaM 3a7aTh MHTEpBaJI BPEMEHU IS IEPUOJUYECKON 3AIIMCH PE3YJITATOB
U3MEPEHUN BO BHYTPEHHIOK DJHEPrOHE3aBUCHMYKO IAMATh, OCYLIECTBIATH
BkItoueHue U BeikioueHne pexnma «I[IPOTOKOJIMPOBAHUME», BbhiBOAUTH
pe3yJbTaTbl W3MEPEHWH Ha [AWCIUIEM aHaau3aTopa M KOMIIBIOTEP, a TaKke
MIPOU3BOJINTH YJIAJICHUE TaHHBIX U3 JHEPrOHE3ABUCUMON ITAMSTH.

Jucniieil JaHHBIX T—> rJIaBHOE MEHI0 ™> NMPOTOKOJIMPOBAHHE

*MPOTOREOQIIHPOEAHME® B IIaBHOM MEHIO BBIOEpHTE

FEaTaTE MHTSDEST onuuo  «[IPOTOKOJIMPOBAHUE»

BRI M I{TE n Haxmute «BBO/l». Ha nucnnee

ERECT TSR aHaJIM3aTopa MOSIBUTCS OKHO

JHMoTHTE IIaMITH **IIPOTOKOJIMPOBAHHUE®*,
n300paxxeHHoe Ha puc. 7.2-4.

Puc. 7.2-4. Oxno «IITPOTOKOJIMPOBAHUE)

DJNEKTPOHHBIN OJOKHOT - Bxoxa B omiuio «BJIOKHOT» nossonur Bam
OCYILIECTBUTh BKIIFOYEHUE M BBIKIIOUEHUE PEXKHUMA 3aMKUCH JAHHBIX B AJIEKTPOHHBII
OJIOKHOT, BEIBOJIUTH PE3yIbTAaThl H3MEPEHUN Ha JUCIUICH aHAIM3aTOpa U KOMITBIOTED,
a TaKkKe TMPOU3BOJUTH YJAJICHHE [aHHBIX U3 OJOKHOTA. 3amuch JJaHHBIX B
ANEKTPOHHBIN ONOKHOT ocymectBisierca B pexume «U3MEPEHUEy naxatuem Ha
kiaBuiry «BHU3».

Juciuieid JaHHBIX T™> TrJIaBHOE MEHI0 ™  3JIeKTPOHHbIH 0JIOKHOT

B rnmaBHOM MeHIO BBIOEpUTE OO STIEE :'I_'P?H_ HIH
«BJIOKHOT» u naxmute «BBOJ». Ha BEIIOEHOT
JUACTIICe  AHANM3aTOpa TOSBUTCH OKHO EBemmyriTs
**3JIEKTPOHHBIN BJIOKHOT**, O T HTR
n300pakeHHOE Ha puc. 7.2-5. [Ipocwort

Puc. 7.2-5. Oxuo «DJIEKTPOHHBIN

BJIOKHOT»

7.3. Menrw «YCTAHOBKA)»
Jucniieil JaHHBIX T—> IJIaBHOE MEHI) ©T—> YCTAHOBKH

D10 MeH (cM. puc. 7.2-2) HUCHONB3yeTCs IS HACTPOWMKH aHaiIu3aTtopa Ha
pelIEHNE KOHKPETHBIX 3aJlady aHAIMTHUYECKOI0 KOHTpOJIS Kuciaopona. Bxon B MeHo
«YCcTaHOBKa» MO3BOJIUT BaM BBECTH JAaHHBIE MO YCIOBUSM MPOBEICHUS U3MEPEHHUIA,
YCTaHOBUTH YaChl 1 HACTPOUTH UHTEp(PECHbIE yCTPONCTBA.

YcTraHoBKaA YCJI0BU U3MEPEeHMI.
MeHI0 ycTaHOBKAa T—> yCTAaHOBKA YCJIOBHIi H3MepeHMii
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YCTAHOEEL VOIIOBMH ITpu BBIOOPE OnuuK « Y CIOBHI

= u3MepeHuit» (cM. puc. 7.2-2) Ha JucIiiee
HEHEPEHHH aHaIM3aTopa OTKPOETCS OKHO,
EE_IJD];.;[ . ISEJIeHHS IOKa3aHHOe Ha puc. 7.3-1

Puc. 7.3-1. OKHO yCTaHOBKH YCJIOBUU
U3MEpEeHUN

[Ipu Haxkatuu knaBund «BBom» Ha IHCILIEE aHAIHA3ATOPA MOSBUTCS OKHO IS

BBOJA  JAaHHBIX  0apOMETPUYECKOTO T
naBnenus  (puc. 7.3.-2). 3Hauenme CTAHOEHMTE ZHaYeHHE

GapOMETPUYECKOTO JIABIICHHS BBOIUTCS C BapoMeTpHYecKoro
nmoMompto  KinaBum  nepemernenus |ASEJIEHMA M HAaXMHTE

Kypcopa u knasumun «BBO/». IEED,I[ I

F860.0 me

Puc. 7.3-2 OxkHO YCTaHOBKH
0apOMETpUUYECKOrO AaBICHUS

ITocne Haxarnsa knasumm «BBO/JI)» Ha qucriee aHanmu3aTopa MOSIBUTCS OKHO
pe3yibTaToB U3MepeHuii (cm. puc. 7.1).

YcranoBka uHTEp(eiicoB

MeH10 yCTaHOBKA —>  yCTAaHOBKA MHTep(eiicoB
IIpu Bxome B onuuio «YCTAHOBKA HWHTEP®ENCOB» ananuzatop

H ..E'..ETPDITIH b npeiaraet Bam BBIOpATH

- uHTEpQercHoe YCTPOMCTBO TS
MHTEPEEHMCOE HacTpoviku. Ha nucruiee ananmsaropa
FTOROEODD ERXOIS BBICBEUMBAETCS OKHO, MOKa3aHHOE Ha
CHIHa THIAITHH Puc. 7.3-3 OxHo BrIOOpa uHTEphEHcOB

HacTtpoiika TOKOBOro BbIX0/1a
B oxne < HACTPOUKA MHTEP®ENCOBY (cMm. puc. 7.3-3) BbIGEpHTE OIIIHUIO
«TokoBoro Beixoaa» W Haxmute kinasuimy «BBOJI». Ha agucmiiee ananuzatopa B
TEUEHHUE 5 CEKYHJ] BEICBEUMBACTCSI OKHO, TOKa3aHHOE Ha puc. 7.3-4.
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TEE¥IWHME ITAPAMETPH -

Cramgmgapr: O0-2Z0 Mi.
IHaIIa=0H:

0..02.000 5

Macwrah:

HeT Puc. 7.3-4 OxHO TEKymMX napameTpoB.

3aTeM Ha JHCIUIEE aHAIM3aToOpa MOSIBUTCS OKHO, NOKa3aHHOE Ha puc. 7.3-5.
Eciu Bsr BbeiOupaere «HET» anamuzarop MSHMEHHTE
BO3BpallaeTcs B OKHO HACTPOMKU

nntepbeiicos. Ecim b1 Boioupaete «JA», na | TEE¥ IWME ITAPAMETPH?

JMCIUIEE  AHAIM3aTOpa IMOSABIACTCSA  OKHO,
IIOKa3aHHOE Ha puc. 7.3-6. I

HET

Puc. 7.3-5

B »TOM oOKHE ¢ TOMOIIBIO KJIaBUII MEPEMEIICHHUS Kypcopa BbIOEpPUTE
cranfapTHbIi ToKoBBIN Bbixoa (0-20, 4-20 wiu 0-5 MA), Ha KOTOpHBIM HacTpoeH Barn

EHMEEPHMTE CTAHIAPT peructpupytommit  camomucen.  Ilocme
TOEOEOT'D BR=OTA Haxatus Kknapui «BBOJl» Ha nucmiee

aHajIn3aTropa MoABJIKICTCA OKHO, ITOKA3aHHOC

BO-Z0 A . Ha puc. 7.3-7.
-0 A
-5 pid . Puc. 7.3-6 OkHO BBIOOpPa CTaHAAPTHOIO

TOKOBOI'O BbIXOJa

C IMIOMOIIIBIO KJIaBHII IICPCMCIICHUA

Kypcopa yCTaHOBHTE BEPXHHH TIpejen EEEITMTE THATILA=ZOH
mIKanel camonucua u Haxmute «BBO». WELTTE C& HE!HHC]_];A
Ha aucrnimee ananmuszaropa MOSIBUTCS OKHO,

MoKa3zaHHOe Ha puc. 7.3-8. ﬂ ﬁﬂﬂ ..3‘ E ﬂﬁ?

Puc. 7.3-7 OxHO HacTpolku
IIKaJIbl CAMOMHUCIIA

Uro0Obl M30€kKaTh «3allKaTMBAHHS» Iepa CaMOTWCIA TPU TPEBBIINICHUU €Tro
BEpXHEro Impejaena, Bul Moxere BBeCTH KO3(P(UIIMEHT YMEHBIICHHUS MaciiTada
KTkl paBHEIN 10 Win oTKa3aThCs OT MaciuTabupoBanus. [[ist BBoa koadduimeHra

MacIITaOUpOBaHMUS YCTAaHOBUTE Kypcop Ha omnuuio «JIA» ¥ HaXMHUTE KJIABUIIY
«BBOI».
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VMeHBWHTE Macumah
Wweane E 10 pas rmpM
SAlKATTHEAHMMY

o
Puc. 7.3-8 OxHo BBojia K03 dUIreH- 'II;

Ta MacIITaOupOBaHUS [IKAJIBI FHET
CaMOIIHCIIA.

B ananuzatope Takxke MpeAyCMOTpPEHa BO3MOXKHOCTh BBOJA JIPYTUX
MacimtabHbIX  kKodddunuento (2, 5, 20). Jns BwiOopa mg1000r0 U3  ITUX
kod(ppunmeHToB B okHe puc. 7.3.15 HeoOXOauMO Ha)KaTb KOMOWHAIIMIO KJIABHUII
«Crtpeaka BHM3» + «BBO/». Ha
JUCIUIEE aHAJIM3aTopa MOSIBUTCSA OKHO,
MOKa3aHHOE Ha puc. 7.3-9.

Bo cHoIBRD pas
YHeHBUMTE Macwrah
WRSTH IPH SalRsIIe?

Puc. 7.3-9 OkHoO BBOJIA
KO3(pGULIMEHTOB ~ MacimTabUupOBaHUS
HIKAJIbI CAMOIIHUCIIA.

ITocne BeIOOpa kO3 (duLIMEHTa MAacIITAOUPOBAHUS AHAIU3ATOP NEPEXOAUT B
PEKUM U3MEPEHHSI U Ha AUCIIIEE MOSBISIETCS OKHO M3MEPEHUH.

Hacrpoiika kanaaa RS - 485
B OKHE «HACTPOMKA
UHTEP®ENCOB» (cM. puc. 7.3-3) YCTLHOEBEHM

BbIOepuTe onuuioo  «RS-kaHama» u PSS ELHLTTL

Haxmure  kimasumy «BBOJI». Ha
IUCIIIeEe aHAIM3aTopa IOSABUTCSA OKHO, FanarTe E'JI:E'E':

nokaszaHHoe Ha puc. 7.3-10. JanaTh TaHMMayT

Puc. 7.3-10 Oxno « YCTAHOBKMU RS-
KaHajay

[Ipu BBIOOpe onmuu «3agaTh
EBEJIHTE agpec aZpec» OTKPOETCS OKHO, MOKa3aHHOE Ha

HPHE":'PE- E ceprf PSd4=E5 B puc. 7.3-11. [Insg npaBuwibHOW pabOThI
npubopa B CETM HEOOXOAMMO 3a7aTh

ﬂ 1 ero aapec B quana3zone 01...32.

Puc. 7.3-11 OxHO BBeaeHus anapeca
pudopa B CETH.
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[locne BBoJa wuHTepBana ananuatop BepHercss B okno «HACTPOMKA

NHTEPO®ENCOB» (cm. puc. 7.3-3). 3 3TOro okHa MOXXHO HACTPOMTH IMapaMeTphbl
CUTHAJIA3AIUH.

Hacrpoiika curHajau3anuu
B oxkne «cHACTPOUKA UHTEPOENUCOB» (cMm. puc. 7.3-3) BeiOepUTE OMIIHIO

((CI/IFHaJ'H/IBaHI/II/I» N HAXMUTC KIABUITY HAI:TPI:IITIHA

«BBO/l». Ha njaucrnmee anamuzaTopa

BBICBCTUTCA OKHO, IIOKAa3aHHOC Ha pHuc. EHPHA“HHEELHHH

73.12. P ESPXHMK yPOESHE
Hi¥HMM yPOESHE

Puc. 7.3-12 Oxzo «<HACTPOMKA EBRKEIHNYIMTE

CUTHAJIM3ALIAN PexIMME pabor

B srom oxHe Bpl MOXeTe yCTaHOBUTH BEPXHMM W HWKHHUH YPOBEHb
cpabaTbIBaHUsS CUTHAIM3AIMK, BKIIOUYWTH/BBIKIIOYATh CHUTHAIM3AIMIO, BBIOPATH
pexuM GyHKIIMOHUPOBAHUS PEJie «CYXUX KOHTAKTOBY YCTPOUCTB CUTHAIU3AIIUU.

JInsi HacTpOMKM CUTHAJW3allMu [0 BEPXHEMY YPOBHIO B OKHE puc. 7.3-12
BbIOEpUTE omiuio «BepxHuii ypoBeHb» U

Erenmre EEPAHHH HaxkmuTe knasuiry «BBOJ». Ha nucrutee
I eIl I:]_'ZIE.EIE.'I'ZEIEE.HHH aHajM3aTopa BBICBETUTCS OKHO,
CHIMHATH=IaIIMH noKa3aHHOE Ha puc. 7.3-13.
09.992 5"
. n Puc. 7.3-13 OkHO HacCTpPOMKH BEpXHErO

npeaciia Cpa6aTBIBaHI/ISI CHUT'HAJIM3alluu.

C IMOMOIIBIO KIIABHUII IICPEMCIICHHA KYPCOpa BBCAUTC 3HAYUCHHUC BCPXHCIO

npejena cpabaTbIBaHUS CUTHAIM3AINN |
HaxxmutTe kiaBuily «BBO/l». Ha nucniee
aHAJIN3aTOpPa BBICBETUTCSI OKHO, ITOKa3aHHOE CHIHAIHIaIHK HE
Ha puc. 7.3-14. Jlna  BKJIIOYCHUS EEP<HEHY ¥POEHE
CUTHaJIM3alMu BeIOepuTe oniuio «JA» wu bk |I|;-=E'*
Haxxmute «BBO/I». HET

EEmTmnydIiTh

Puc. 7.3-14 OKHO BKJIFOUCHUA
CUTHAJIU3AIMU TI0 BEPXHEMY YPOBHIO

Hacrpoiika HukHero npenesna cpabaTblBaHUsS CUTHAIU3ALMKH OCYLIECTBISIETCS
aHAJIOTMYHBIM 00pPa30M.

Jlis BeIOOpa pexuMa (PYHKIIMOHMPOBAHUS pEle «CYXMX KOHTAKTOB)» B OKHE
puc. 7.3-12 BeiOepute onuuto «Pexumbl paboTb» 1 HaxkMuTe Kiasuiny «BBOJl». Ha
JUCIIIEE aHAJIM3aTOPA BBICBETUTCS OKHO, IIOKA3aHHOE Ha puc. 7.3-13.
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[Ipu BbIOOpe omumu «TpeBorw» mepBoe pesie cpaboTaeT MpH JAOCTUKEHUU
BEPXHEro Ipejena cpabarblBaHUsI CUTHAIHM3ALMU, BTOPOE pejie — MpU JOCTHKEHUU
HukHero npezena. [Ipu Beibope onuuu «PerynupoBaHuey nepBoe pesie BKIIOUUTCA

M BBIKIIOYHTCA TPU  JOCTHXKCHUU
EHEEPHTE PEXMHN COOTBETCTBEHHO BEPXHETO0 M HHUKHETO
PAEOTH C¥ XX npenena cpabaThiBaHMs, BTOpOE peJie

EOHTAKTOE cpaboTaeT B IpoTUBO(a3e C MEepBHIM.

FTpeEorm

PEI‘FJ‘IHPDEEHHH Puc. 7.3-13 OxnHo BbIOOpa pexUMa
paboThI CyXHUX KOHTAKTOB.

[Ipu cpabarTbiBaHUM CUTHAJIU3AIMA HAa JUCIJIEE B CTPOKE HMKOHOK
MOSIBIIICTCS] MUTAIOIIHNK 3HAK, 0003HAYAIOIINM PEBBIIICHUE HUKHETO WU
BEpPXHETO YpoBHA. ISl OTKJIIOYEHUST 3BYKOBOTO CHUTHAlla HaXKMHUTE
kiaBuiry «COpoc» U yaepKuBalTe €€ B HA)KaTOM COCTOSIHMU B T€UCHUE 3-
5 cek. [yist MOBTOPHOTO BKIIFOUEHHUS 3BYKOBOI'O CUTHAJIA TAKKE HAKMUTE U
yaepxxkuBaiTe kiaBuiry «COpoc» B HaXaTOM COCTOSIHUU B TedeHHE 3-5
CEK.

YcraHoBKka 4acoB
VY cTaHOBKa 4aCcOB OCYIIECTBISAETCS
3 okHa «YCTAHOBKA». B 3TOM OKHE YCTAHOBMTE EPEMA
(cm. puc. 7.2-2) BbIOEpUTE OINIIUIO
«YCTaHOBKa 4aCOB» U HAXMHUTE KIIABUIILY Hacw : HHHE.?'I'ZEI
«BBO/l». Ha nucnee ananuzartopa
BBICBETUTCSI OKHO, ITOKA3aHHOE Ha pHC. ﬂd . 23
7.3-14. VYcraHoBHTE HaTy M BpeMs U
HaxmuTe Kaasunry «BBOD». M mammrare EBOI
Puc. 7.3-14 OkHO yCTaHOBKH 4acOB.
[locne BBOAA TEKyIIErOo BPEMEHHM M JAaThl AHAJIU3ATOP NEPEXOIUT B PEKHUM
u3Mepenus (cm. puc. 7.1). B HuxKHEN cTpoke OKHa OyJIyT BBICBEUMBATHCS BpEMS U
JaTa. 3aluCh JAHHBIX B YHEPTOHE3aBHUCUMYIO NAMSTh B PEKUME ITPOTOKOIMPOBAHUS
Y DJIEKTPOHHOTO OJIOKHOTA OYyJI€T IPOU3BOIUTHCS B YCTAHOBJIECHHOM IIKAJIE BPEMEHHU.

YcranoBka Il/Hacoca

Menro ycranoBku «I1/Hacocay mMoO3BOJIIET YCTAHOBHUTH BpeMsl pabOTHI M BpeMs
nepepriBa B paboTe MEepPUCTATLTUYECKOr0 Hacoca. Takas BO3MOXXHOCTH IO3BOJISIET
OoJjiee palMOHAJILHO HCIOJB30BaTh PECypc NEPUCTATBTUYECKOr0 Hacoca IS
yAaJICHUS] KOHJIEHCaTa U3 TpaKTa.
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7.4. Menw «IMATHOCTUKA»

Jlucniied JaHHBIX I—> rjJaBHOE MEHI0 T—>  JHATHOCTHKA

IIpu Bxone B MeHto «JIMATHOCTHUKA» Ha nucrniee aHamyM3aTopa OTKPhIBAETCS
OKHO, TOKa3aHHOe Ha puc. 7.4-1. B aTom okHe Bbl MokeTe BbIOpaTh YETHIPE OMIIMU
JMAarHOCTUYECKUX TECTOB.

- e IIpu BBIOOpEe »3THX omuuid Ha
AHATHOCTHEA JAMCIUIEH aHanu3aTopa OyAyT BbI3BIBATHCS
FCeHCOpA OKHa, ITOKa3aHHbIE HUXKE.
Jrcrnmnes
[TamMaTH

Puc. 7.4-1 OxHO «JIuarHoCTHUKA

Aunarnocruka cencopa OIATHOCTHMEL CEHCOPA

B »STOM OKHE BBICBEUMBAIOTCS

TeKyllde  3HAYeHWs TOKa  CEHCOpa, Teemc=0£19_30 14
TEMIEpaTypbl,  YYBCTBUTEILHOCTH U T= 21.5T

3HAYCHHUA OCTATOYHOI'O TOKa CEHCOpPaA.
P S=015 92 HA M. pT.CT.

Puc. 7.4-2a. JlnarHocTHKa ceHcopa Tocr=000_00 =i

g /[AuarHocruka s3xkpana

B npouecce BBINOJHEHUS 3TOrO
TECTa OKHO JUCIUIes] 3aIlOJIHSETCS 110
CriMpajid A0  [OJHOTO  3aTEMHEHHS
JIACTLIIES.

Puc. 7.4-26. JlnarHocThKa 3KpaHa

JAMarHoCTHKA MaMATH ];-:[IIEET JHATHOCTHE L
IToyokuTENBHOE TECTUPOBAHKE ITAMITH
3JIEMEHTOB IaMATH CONPOBOXKAAETCSA
EOM OE!
3anucero OK! =D AN OEl
EEPRON OF!
Puc. 7.4-28. JInarHocTHKa IaMATH. EEPRONL UE!
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7.5. Menrw «ITPOTOKOJIMPOBAHUE»
Jucniieii TaHHBIX —> IJ1aBHOE MEHI) —>  MPOTOKOJMPOBaHHE

IIpn Bxome B meH0 «[IPOTOKOJIMPOBAHUME» nHa aucniee ananusaropa
OTKpBIBAeTCSI OKHO, TIOKa3zaHHOe Ha puc. 7.5-1. B aTom okne Bbl Moxkere BhIOpaTh
YETBIPE OILIHH.

[Tpu BEIOOpE TIEPBOIA ONMIIMK HA AUCIUICH aHATU3aTOPa BRI3BIBACTCS OKHO BBOJA
WHTEpBaJIa BPEMEHHU ISl 3alUCH JAaHHBIX,

*IIPOTOREOIIHPOEAHME® B [oxazannoe ma puc. 7.5-2. C nomouibro

FEanarhs HHTSPEAT KJIABHII TIEPEMEIICHHS Kypcopa BBEIUTE
Ermamy Ty WHTEPBAJ BPEMECHHM [IJIS 3alMCH JAHHBIX U

EBREOD DaHEHEX HaxmuTe kinaBuiry «BBO».
Oy MCTHTE IIAMATH

Puc. 7.5-1. Oxno
«[TPOTOKOJIMPOBAHUE
[Ipn ycraHoBKe HHTEpBaja BpeMeHH BBl JOJDKHBI TOMHHUTB, 4YTO OO0BEM
HE3aBHCHUMOM IIaMSITH XOTS M SIBISIETCS JOCTAaTOYHO OOJIBIIMM, HO TEM HE MEHeEeE

orpattirdert. llpu —sajafii MHTEPRATA [T REp o prime pHPEPEA T

BpeMEHU paBHOro 15 MuH.,, o0Obema EMEIISETd TIIA SETICH
HYHEPrOHE3aBUCUMONM TMaMsITH XBAaTHT Ha F .
JaHHBIX

MIPOBEJICHUE 3aIIUCH B TCUCHUE 6 MECSIIEB.

Puc. 7.5-2. OxHO BBOJA ﬂﬂ I 1 5 MIH

WHTEpBaja BPEMEHU JIJIS 3aIiCH JaHHBIX B
YHEPrOHE3aBUCUMYIO TTaMSTh.

I[Ipu BeIOOpe onmuu  «BxmodeHo/BeikmoueHo»  (cm.  puc.  7.5-1)
OCYIIIECTBIISETCS BKIIFOUCHUE/BBIKITIOUCHHIE TTPOTOKOINPOBAHUS.

[Tpu BeIOOpE omumu «BBIBOM JaHHBIX» Ha JUCIUICH aHAIN3aTOpa BHI3BIBACTCS

EHEOT TaHHHNX OKHO BBIBOJA JaHHBIX, IIOKa3aHHOE Ha

puc. 7.5-3. B »sTtoM okHe Bbl MO)eTe
B TabIMy HEI EREQI BBHIOpaTh ONIMU PEATU3YIOIIUE BBIBO/I
TIarcE JAHHBIX Ha JUCIUICH aHamu3aTopa (CM.
puc. 7.5-4a) W TOWCK JaHHBIX B
MPOTOKOJIE 1O Jate (cM. puc. 7.5-406).

Puc. 7.5-3. Okno «BBIBOJ] IAHHBIX»
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C mnomompro knaBum «BITPABOy,

«BJIEBO» Bbl MokeTe NPOIHCTHIBATEH Jama: 20 1002,
IpoTOKON AaHHbIX. IIpu BbIOOpE omnuuun EPEI-IEZ 10-E7
«Ilouck» W3 OKHa BBIBOJIA JAHHBIX (CM. s - T 47 oRE

puc. 7.5-3) BBICBEUMBAETCS OKHO IOMCKa
JAHHBIX 110 j1ate (cM. 7.5-40)

T: 2. 1'C

EEO] - rmomcE 1o mjare

Puc. 7.5-4a. OKHO JaHHBIX MPOTOKOJIA

C nmoMoupl0 KJIaBUII NEPEMENIEHNs Kypcopa YCTAHOBUTE JATy WU BpeEMs IS
IIOMCKA JAaHHBIX B IPOTOKOJE. [[ns moncka

IMAPLMETPH IIOMCEAL - Haxxmute knasuiry «BBO». Ha gucruiee
III; ﬂ 1 ﬂ 1 ﬂ E OTKpPOETCSI OKHO, MOKa3aHHOE Ha pHcC. 7.5-
arac . . _ 16,

Epeida: ﬂﬂ ﬂﬂ

Heopars — 'EEOT'

Puc. 7.5-46. OKHO IIOMCKa HAHHBIX IO
JaTe.

Hns ounctku namsatu B okHe «[[POTOKOJIMPOBAHUE» (cm. puc. 7.5-1)
BbIOEpUTE Omnunio «OUUCTUTH MaAMSITH» U
HaxmuTe Ha kiasumy «BBO/». Ha
JUCIIJIeE aHAIN3aTopa B TEUCHHE 5 CEKYH]

OyZIeT OTKPBITO OKHO, TTOKa3aHHOE Ha PHC. ECE SATIFCH I:TEPTH
7.5-5.

Puc. 7.5-5. OxHO yaaneHus TaHHBIX.

7.6. Meno «bJIOKHOT»
JAucnuieit JaHHBIX —> '1aBHOe MeHI0 T—> BJoKHOT
EI_'I'_[EI:[TPDHHH]TI [Ipu Bxoae B MeHI0 «biaokHOT» Ha
ENOQEHOT TUCITIee aHaIM3aTopa OTKPHIBACTCS OKHO,
FERTHYMTE MokazaHHoe Ha puc. 7.6-1. B aTom okHe
O3 M CTHTE Bs1 MokeTe BBIOpaTh TPHU OTIITUH.
[IpocoTh Puc. 6l Ocno

«JIEKTPOHHBIN BJIOKHOT»

[Ipu BbIOOpe onuu «BKIIOYUTH/BBIKIIOYUTE» DJIEKTPOHHBIA  OJIOKHOT
BKJIIOYAETCS WM BbIKItouaeTcs. [Ipu 3ToM B pexkume M3MepeHus: B BEpXHEH CTpOKe
MOSIBIIICTCS MUTH MICUE3aeT «MKOHKa» OJIOKHOTA (cM. puc. 7.1).
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[Ipu BbIOOpe omiuu «OYUCTUTH» MPOUCXOAUT yAaleHue WHOOpPMAIUU U3
OJloKa DSHEProHe3aBUCUMOW TNaMmsTH, MpeaHazHayeHHoro misi 500 3ammceit B
AJNIEKTPOHHBIN OJIOKHOT. Ha nucmnee ananuzaTopa B TE€YEHUE S5 CEKYH[ OTKPBITO
OKHO, ITOKa3aHHOE Ha pHuc. 7.5-3.

[Ipu BbIOOpe ommuu «IIpocmoTp» (cM. puc. 7.6-1) OTKpbIBaeTCs OKHO,
MOKa3aHHOE Ha puc. 7.6-2.

C IIOMOIIILIO KJIABUIII
O
FamHce Ho Ol «BJIEBO» «BITPABO» Brl
,I[E.'I'E.: 107 00, MOKETE IPOJIUCTLIBATL JaHHEIE,
- - - 3allMCaHHBIC B DJEKTPOHHBIA
Bpewnma: 05:04:44 S HOKHOT.
I e 2 _E2obi
T- 21.72'C Puc. 7.6-2. Oxno «3ammuch B
OJIOKHOTE»

8. KAJIMBPOBKA AHAJIM3ATOPA.

B ananmzaTtope peann3oBaHbI CIEAYIONNE BUABI KATUOPOBOK:
e KanuOpoBka 1o HyJeBOM TOUKe (B MPOIecCe IKCIUTyaTalluh HE PUMEHSIETCS);
e ABTOMaTHYecKas KaTHOpPOBKa MO aTMOC(PEPHOMY BO3IYXY;
OO01mue MooXKEeHus M0 KaTUOPOBKE aHATM3aTopa MPUBEICHHI B 1. 4.2.
HACTOSIIETO PYKOBOJCTBA.

8.1 Ilpouenypa kanuOPOBKH HYJIEBOIl TOUKH aHAJIN3ATOPA.

KanubpoBka HysneBON TOUKM MPOBOJUTCS B MPOIIECCE MPOU3BOJCTBA U IMPHU
MOATOTOBKE aHAIU3aTOPOB K MOBEPKE. B cHily MamocTH M BBICOKON CTAOMIBHOCTHU
TOKOB YTE€UKM CEHCOPOB [IaHHAs MpoLeaypa B NPOLECCE DSKCILTyaTallud He
MPOBOAUTCS, TTO3TOMY OMNIMs KaJIHMOPOBKU HYJIEBOM TOYKH BBIHECEHA B CIIy>KeOHOE
MEHIO KaJIMOPOBOK.

8.2. IIpouenypa aBToMaTH4eCcKOH KAaIMOPOBKH aHAJIM3aTOPA.

[Ipn aBTOMaTHyecKOW KaaMOpPOBKE aHaIM3aTopa B KayeCTBE CTaHAAPTHOTO
oOpa3na ¢ M3BECTHBIM COJEPKAHUEM KHCIOPOAA HCIOJIb3YEeTCsl aTMOC(EpHBIH
BO3/1yX, HACBIIICHHBIN apaMu BOJBI.
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Jlns  mpoBeAeHUsS ~— aBTOMATHYECKOW  KaJIMOpPOBKM  aHaju3aTopa IO

aTMoc(epHOMY BO3]IyXY, HACHIIIIEHHOMY TIapaMy BOJIbl, HOKMHUTE KJaBuIly «BBom».

Ha nucnnee ananuzatopa nosisutcst okHo, **['JTABHOE MEHIO**, nmoka3anHoe Ha
puc. 7.2-1. C  noMoupl0  KJIABUII

HepEeMEIICHHST Kypcopa BBIOCPUTE OIIIIUIO FEEATTMEPORE L*F
«KAJIMBPOBKMN» u naxmute «BBO/I». Ha

IMCIUIEE  aHAIM3aTopa IOSBHUTCS  OKHO, '%ETDEEHHE'PE?EEE
**KAJIMBPOBKA**, nokazaHHOe Ha pHC. IIEl. KaJHOpOERA
8.2-1.

Puc. 8.2-1 Okso «KAJIMBPOBKA)»

C nmnomombH  KIABUII — NEPEMEIIEHHS  Kypcopa  BBIOEPUTE  OILHUIO
«ABTOKAJIMBPOBKA» n naxwmute knasunty «BBO/I». Ha aucmiiee ananuzaropa

nosiButcss okHO «ABTOKAJIMBPOBKAY,
LETOEATIMEPOEBE L MoKa3zaHHoe Ha puc. 8.2-2. B cBsizu c Tewm,

¥COTAaHOEMTE CeHCOP gro B aHaqmsatope  AKIM-01I'J]

B BOSAYX HACHWSHEI | o nosayxe, nacumerion napa
IapaM EOILE g i B ’

BObI, HAXKMUTE KitaBury « BBO/I».
M Ha¥uire BEOT' A Y A

Puc. 8.2-2 Oxano «KABTOKAJIMBPOBKA»

Ha nmcnee aHamu3aTopa MOSBHUTCS OKHO BBOJIa JAHHBIX OapOMETPHUYECKOTO
JlaBJICHUs, TMOKazaHHOe Ha puc. 8.2.-3. C

IIOMOIIBIO KJIABHIII IIEPEMEILIEHUS Kypcopa FOTAaHOEMTE SHAYSHME
n knaBumu «BBOJI» BBenurte Tekyiiee EIE.PII:I]:-:[E'I']'JI-:[T-.[ 2eCEOD0
3HaYCHUE OapOMETPUYECKOro JaBieHud |TaAEJISHIMA MM HaXMIIme
KaJTHOPOBKH. 'E:Euj'I[ !

Fa0.0 i

Puc. 8.2-3 OxHo BBOAa 0ApOMETPUUYECKOTO
JTABJICHUSI.
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[Tocne BBoa 3HaUeHMS] OAPOMETPUUECKOTO JIaBJICHUS HA TUCIUJIEe aHAIU3aTopa
MOSIBUTCSL OKHO COOOIIEHUH MoKa3zaHHOe Ha puc. 8.2-4. B HIDKHEN 4acTh 3TOr0 OKHA
BBIBOJUTCA TEKyIllee 3HAYECHHWE H3MEPSEMOW BEJIMYMHBL, COOTBETCTBYIOIIEE
napameTpaMm Mnponuiol kanuOpoBku. Ilocne craOunuzanuu TNOKa3aHUM HaXKMHTE
kinasuiy «BBOJl». Ha nucniiee aHanmu3atopa B Te€YEHHE 3-5 CEK. BBICBETUTCS

ABRTOEATIMEPOEE L cooOIIeHne «ABTOKaTUOPOBKA YCIICIIHO

3aBepuieHa». Ilpu sToM  anamusarop
[Tocmne I:'I'E.EII-:[J'.[I-IEE.I_II-:[I-:[

- U3MEHUT TapaMeTpbl  KaJIUOPOBKH U
IIOKa=3HHMH HaXMHTE MEPENIET B PEKUM U3MEPECHUM.
] 1
EEO]

0.49 06%
HepI/IOI[I/I‘lHOCTB IMPOBCACHUA

ABTOKAJMOPOBKM ONpPENENseTCs TOYHOCThbIO, ¢ KOTOpoil Bbl XOTHUTE NpPOBOAUTH
u3Mmepenud. [Ipu sTom Bbl Takke MOMKHBI YYUTHIBaTh, YTO UYBCTBUTENbHOCTH AC
MOKET U3MEHATHCSI BO BpeMEHH. biarogapsi BBIOOpY ONTHUMAaJIbHBIX YCIOBUMA paOOThI
U BHyTpeHHHX napameTpoB AC oHU 00ecrneyuBalOT CTa0OUIBHOCTh MOKA3aHUN MpH
MTOCTOSIHHOM 0apOMETPUYECKOM JIaBJIEHUU U KOHLIEHTPALUU KUCIO0poaa He Xyxe 2 %
B TeueHue 2-x Henenb. [loaTtoMy, ecnm Bac ya0BIeTBOPSIET MOIPEMIHOCTh U3MEPEHUI
4-5%, Bbl MOXeTe NpOBOAMTH aBTOKAIMOPOBKY He pexe 1 pa3za B Mecdau. Ecnu
U3MEpPEHUs MPOBOAATCS B 00JIACTMU MHUKPOIPAMMOBBIX KOHLEHTpalUil KHCIOpOAa,
ATOT UHTEPBAJ MOXKET OBITh YBEIMYEH 10 2 MECALIEB.

Puc. 8.2-4 OkHO co00IeHnit

9. TEXHUYECKOE OBCJIYKUBAHUE AHAJIN3ATOPA.

Ecniu Bam ananuzaTop Hy’>KIaeTcsi B TEXHUYECKOM OOCITYXKUBAaHUU, PEMOHTE
WIH TIEPUOJANYECKON MOBEPKE, CBSHKUTECHh C CEPBUCHBIM IIEHTPOM (upMbl «Ambha
BACCEHC» (anpec yka3aH Ha cTp.2) Wid ¢ OamkadimuM oQUIIMATBHBIM JTHIEPOM.
KoHnrakTHbIe TenepoHbl OPUIIUATBHBIX AUIEPOB pa3MEIICHbI HA HAIIEM CalTe.

CepBUCHBIN LIEHTP « ®upma « Ansdpa BACCEHC)» BbIMONMHAET BeCh
KOMIUIEKC paboOT 1O TEXHUYECKOMY OOCITY)KMBAHMIO aHAJIM3aTOPOB U  MX
nepuoauueckori moBepke B opranax ['OCCTAHIJAPTa P®. C ycnoBusmu
IPOBEJICHUS ATUX pabOT Bl MOXeTe 03HAKOMUTHLCS Ha HAIIEM CauTe.

9.1 DnekTtpoHHble OJOKM aHaIM3aToOpa KpailHEe perKo HYyXJAalTcs B
o0CITy’)KMUBaHUM U PEMOHTE OJjarojapsi BHICOKOMY KadyeCTBY MPOU3BOJICTBA
aHaJM3aTOPOB, MCIIOJIL30BAHUIO HAJICKHBIX KOMIUIEKTYIOIIMX, MPOYHOCTH,
TEPMETUYHOCTH M  BBICOKOM CTEMEHM IMbUIEBIAro3aluThl  KopIlyca
ananuzatopa (IP-65). Kaxnelii anHamuzatop B KOMIUIEKTE C JaTYHMKOM
MOJBEPraeTCsl MCHBITAHUSAM Ha HAJEXKHOCTh, MPOXOJUT MPEANPOAAKHYIO
NOJITOTOBKY M TECTUPOBAHUE PabOTOCIIOCOOHOCTH €ro OCHOBHBIX 0OJIOKOB. B
NEePUOJNYECKON 3aMeHEe HYXKJAaeTcsl TOJbKO Oarapeika, yCTaHOBJICHHAs B
HUKHEM OTceke aHanmuzatopa. Kak mnpaBwio, 3ameHa Oarapeiku
OCYILECTBIISIETCS. TIPU  KaXJOM BTOPOM TEXHUYECKOM OOCIIyKUBAHUU

Hayuno-npouszeoocmeennasn gpupma “ BUOAHA/IHTUHYECKHE CUCTEMBI H CEHCOPABI”



39

aHajau3aTropa Inepej NPeACTaBICHUEM €ro JJig €KEroJHON MEPUOIHYECKOn
nosepku B opransl OCCTAHJIAPTa P®.
9.2 AMriepoMeTpUYECKHE CEHCOPHI Oarofapsi OpuruHaAIbHBIM TEXHUYECKUM
pEIeHUSIM, UCIIOJIb30BAHUIO OJIArOPOJAHBIX METAJUIOB M BHICOKOMY KayeCTBY
IPOU3BOJICTBA MMEIOT HEOTPAaHWYEHHBIM CPOK CiIyx)Obl. B TO e Bpems
CEHCOpbI HYXXJAIOTCS B MPOBEICHUM MEXPErNIAMEHTHOIO OO0CIIyKUBaHUS,
BeInosiHsAeMoro [lorpebuTenem B mporuecce skcruryatanuu. K stum paboram
OTHOCATCA 3aMeHa MEMOpPAaHHOIO KOJIayka U TeIMeBOro pacTBOpa
anektponuta (cM. 1m.2.3). IlepuoAMYHOCTH 3aMEHBI JJEKTPOJIUTa U
MEMOPAHHOI0 KOJMayka 3aBUCUT OT YCJIOBUHM 3KCIUTyaTalluy aHaJlu3aTopa u
J0JKHA TPOBOAMTHCS HE pexe | pa3a B roi, a Takke B CIEIYIOUIUX
clyqasix:

e Hapymena nenoctHocTh MeMOpaHbl. BHEMIHMM NpHU3HAKOM 3TOrO CIIyXaT
BUJIMMBIE KaIleJIbKH 3JIEKTPOJIUTA HA TOPLIOBOW MMOBEPXHOCTH CEHCOPA, a TAKXKE
3HAYNTEIbHOE YMEHBIIEHUE YPOBHS 3JIEKTPOJIUTA B KOPILyCE CEHCOPA;

e MemMOpaHa BBITSHYJaChb U HE JIOCTATOYHO CHJIBHO HATATHUBAETCS TOPIIOBOM
YacThIO CTEKJISTHHOW THb3bI (cM. puc. 3.7). IlpusHakoM ciaboro HaTsHKEHUS
MeMOpaHbl SIBJISETCS 3HAUUTENbHOE CHUKEHHE OBICTPOJCHCTBUS U BBICOKOE
3HAYEHUE OCTATOYHOrO TOKAa CEHcopa IMpH HaxoxaeHuu ceHcopa B «Homb
pacTBopey;

e [lokazanusi aHanMzaTOopa NpPH H3MEPEHHSIX WM KaTUOpPOBKE IO BO3AYXY
HECTAaOMIIbHBI U UMEIOT OOJIBIION Jpeitd.

Eciu B ceHcope BO3HHMKIA Kakas-TO HEMOJIaJKa, MPEXAEe BCEro MNpOBEpPhTE
LEJIOCTHOCTh Kalenss M CTEKISHHOM Tuib3bl. Haiuuume TpemuH W CKOJIOB Ha
cTekIsiHHOM runb3e AC cBuueTenscTByeT o HecoOmoaeHun I[lorpedurenem mep
npeaocTopokHocTH (cMm. 1. 5). HeakkypatHoe oOparmienue ¢ AC u HecoOoeHue
Mep MPEeIOCTOPOKHOCTH MOXKET MPUBECTU K ero yrpare. [Ipu BbISICHEHWH TPUYMH
OTKa30B MOTYT OKa3aThCsl IMOJIE3HBIMU TecThbl padoTocnocodHocTh AC. DTU TECThI
MOXXHO TakKKe IPOBOJAUTH MpPU 3aMEHE MEMOpPAHHOrO KOJIIayka W pacTBOpa
ANEKTPOJIUTA.

Tect Nel. [IpoBepka CONpOTUBICHUS U3OISAUU MEXAY KATOAOM U aHOAOM.

1. CHumuTe MeMOpaHHBIH KOJIMA4YoK (CM. M. 2.3) U IPOMOMTE 3JIEKTPOIHBIN
aHcamMOJib B JUCTWUIMPOBaHHOM Boae. C mnoMoOuIbl0 (UIBTPOBAIBHOU
OyMaru ynaauTe Kalld BOJBI M TINATENIbHO MPOCYLIMTE TOPIOBYIO YacCTh
CTEKJISIHHOW TUJIb3BI.

2. B rinaBHOM MEHIO BOWJIUTE B OMNIIMIO JUATHOCTUKA ceHcopa. (cM. 1. 7.4).

3. Ecmu tok cencopa (IceHc) umeer OMM3Koe K HYIIO 3HaUYeHUE (CM. puc. 7.4-
2a) ¥ COMNOCTaBUM C BeduunHoOM ocrtatouHoro Toka (I oct), TO
CONPOTHUBJICHUE H3OJSILUU HAXOAUTCA B TMpeaenax Hopmbl. Eciu Tok
CEHCOpa 3HAYUTEJNBHO OTJIMYAETCS OT OCTATOYHOIO TOKA, NOMNpPOOyiTe
0oJiee TIIATENBHO BBINOJHUTH M. 1 HacTosiero tecra. Bricokoe 3HaueHHe
TOKa CEHCOpa CBUAETENIbCTBYET O HAPYLIEHUU CONPOTUBIEHUS n3oasauun. K
BO3MO>KHBIM IIPUYUHAM CJIEyeT OTHECTU HapyILICHHE IIeIOCTHOCTH Kabers,
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TPEIIMHBI UM CKOJIbI B CTEKJISTHHOM TWJIb3€, a TAKXKe MOMNaJaHue BJard WM
cyibura HaTpusi B pa3zbeM ceHcopa. B mociemHeM ciydae clemayer
OPOMBITH pa3zbeM JUCTWIUIMPOBAHHOM BOJOM, a 3aTeM TIIATEIbHO
MPOCYIIUTh B TEYECHHUE HECKOJIBKUX CYTOK MpH Temreparype Omauszkoin K 40-

60 °C.

Tect Ne2. [IpoBepka naTuuka TemnepaTypbl U IPOBEPKA PEAKIIMU CEHCOpa Ha
Bamie npixanue. OTOT TECT BBINOJIHAETCS MOCIIE BIMOJHEHUS TecTa Nel.
1. B okne «/luarHoctuka ceHcopa» (cMm. puc. 7.4-2a) HaOmrogalnTe 3a TOKOM

nporekatronum uepe3 ceHcop (Icenc) m mokazanusimu Temiepatypsl (T).
Bo3spMuTe ceHCOp 3a MIacTMACCOBYIO JIETalb U BBIIOXHUTE HA CTEKIITHHYIO
THJIb3y CEHCOpa, HAMPABISSA CTPYIO albBEOJISIPHOTO BO3AyXa Ha TOPLIOBYIO
4acTh CTEKJISIHHOM TWib3bl. Ecim TeMieparypa OKpPY’KAarOLIEro BO3AyXa
amwke 35 °C, 1o nokasanus temmeparypsl (T) U TOka ceHCOpa JOJDKHBI
BO3pacTaTh. YBEJIMYEHHE TOKAa CEHcopa OOBSCHSAETCS TeM, 4YTO Ha
NOBEPXHOCTH  CTEKJIIHHOM  THWJIBb3bl  KOHJCHCHpPYETCA  Biara W3
aJbBEOJISIPHOTO BO3/lyXa M dJIEKTpUUYECKas LEMb MEXKIY KaTOAOM U aHOJOM
3aMBIKACTCS.

I[lo w™Mepe wucnapeHus BJIard CcO CTEKISIHHOM TWJb3bl TMOKa3aHUs
TEMIIepaTypbl U TOKa CeHCOopa OyAyT YMEHbIIAThCS, CTPEMSCh K MPEKHUM
3HaueHUAM. Takoe MOBEIEHHE CEHCOpPa CBUIETENBCTBYET 00 OTCYTCTBHH
oOpBIBOB B Kabese U pazbeMme ceHcopa. Eciam Tok ceHcopa He U3MEHseTcs,
nonpoOyiTe MOrpy3uTh TOPLIOBYIO YacTh CTEKJISIHHOW T'MIIb3bl B CTaKaH C
TUACTUWIJIMPOBAHHOM BOJOU. [Ipu 3TOM aHO ceHcopa JOJKEH HAXOJIUThCS B
BoJe. Ecnu aTa onepanus He nmpuBena K OKUIAeMOMY pe3yJIbTary, TO IO-
BUJIMMOMY, K KaOet0 CEeHCOopa MPHUKIAAbIBAIMCH HEAOMYCTUMO BBICOKHE
MEXaHWYeCKue ycuiaus (CM. 11.5), 4TO MPHUBEJIO K 0OPHIBY aHO/Ia WJIM KaTo/a.
B »TOoM ciywyae cBsxkuTech C CepBUCHBIM LeHTpoM  « @upma Anbda
BACCEHC». PeMOHT Takoro ceHcopa BO3MOKEH TOJBKO B ciiydae oOpbIBa
kabenst y pasbema. [Ipy HEIOMyCTHMO BBICOKMX MEXAaHHMYECKUX Harpyskax
Ha KaOeslb MOXET TaKXe MPOM30MTH OOpBIB MPOBOAOB Kalens IaTyuka
TEMIIEpATyphl. B 3TOM cilyyae Ha AUCIIEE BBICBETUTCS HAANNCh « JlaTumk
HE MOJKIIOYEH». B 3TOM ciydae Takke CBSIKATECH C CEPBUCHBIM LIEHTPOM
«®Dupma Anspa BACCEHC»

10. BO3MO’KHbIE HEITOJIAZAKHX U CIIOCOBbI UX YCTPAHEHMUSI.

Baemnne ITPOABJICHUA

BeposiTHbIe TPUYMHBI

CrniocoObl ycTpaHeHus

1. biok anamm3artopa | Beimen u3 CTPOsI | 3aMEHUTH ITPENOXPAHNUTEIID.
HE BKJIIOYAETCS NpeAOXPaHUTEIb

2. Ha muctiee 1. Cencop He moAkiItoYeH K | OTKpBITH BHYTPEHHUN OTCEK
aHaInu3aTopa passemy [ Kb [Kb 1 nogKJIt0O4nTh CEHCOP
3aropaeTcs 2. OO6psIB Kabems CBsSDKUTECH € CEPBHUCHBIM
coobmenne «CeHcop LEHTPOM I10 BONPOCY PEMOHTA
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HC ITOAKJIFOYCH»

HJIN 3aMCHBI CCHCOpa

3. Ha JTUCILIIEE
aHajau3aTopa
3aropaercs
coobmenne «Omnbdka
CBSI3H, MIPOBEPHTE
Ka0eJby»

I. bioku ananuzaTtopa He
COETMHEHBI KaOeeM.

2. Ilpm noxpcoeaMHEHUH
ka0eJs mepenyTanbl IpoBoa
A u B.

3. IloBpexienue kadens.

4. HencnipaBHOCTb B OJIOKE.

1.,2. [IpaBuiibHO
[IOJICOEIUHUTH Ka0eb.

3. 3aMCHUTH KaOeJIb.

4. CBsKHTECH C CEPBUCHBIM
IIEHTPOM I10 BOIPOCY PEMOHTA
WJIM 3aMEHBI 0JIOKA.

4. Tlokazanus  He | Beicox pacTBOp JIoJIUTh PacTBOp 3JIEKTPOJIUTA
YyBCTBHUTEJIbHBI K | DJIEKTPOJIUTA WM 3aMEHUTh MeMOpaHHBIN
U3MEHEHUIO KOJITTa4yOK

KOHIICHTPALIUU

KHCJIOPOJA.

5. Ilpu kanmubposke no | Hapymeno comnpotusnenue | [I[pousBectu BHEMIHUM OCMOTP
«Hoump pacTBOpY» | M30JISIUMA B CEHCOPE WIIM B | CEHCOpa M BBINOIHUTH TecT
CEHCOp HMMEET | pa3beMe CEHCOopa Nel. Ilpm orpunaresbHOM
OOJBIION OCTAaTOYHBIH pe3ynbrare CBA3aTbCA  C

TOK

CEPBUCHBIM LIEHTPOM (HUPMBI
[0 BOIIPOCY PEMOHTa WU
3aMEHBI CEHCOpa

6. Ilokazanusa cencopa | 1. Hapyuiena 1enocTHOCTh | 3aMEHUTH MeMOpaHHbIN
HECTaOMIIbHBI BO | MeMOpaHbI KOJITIaYy0K

BPEMEHHU npu | 2. MeMOpaHa BBITSHYJIAaCh

MOCTOSTHHOM n3-3a MPEBBIICHUS

KOHIICHTPAIIUH TeMIepaTypbl WJIM pacxoja

KHCJIOPOJA. BOJIbI

7. Tlocne BrimroueHus | Pazpsaunack Garaperika 3aMEHUTH MAJIbYUKOBYHO
aHajau3aTopa  BBIXOJ OaTapeiiky

Ha pabouuii pexuM
npesbimaeT 20 MUHYT

8.  BeicTpoaeiicTBue
CEHCOpa CYLIECTBEHHO
YMEHBIIUIIOChH

Mem6pana BBITSHYIACH
u3-3a MIPEBBIIICHUS
TeMIepaTypbl IPOObI

O6ecnieunth TpeOOBaHUS TIO

TeMIiepaType mpoObl  uepe3
U3MEPUTETbHYIO KaMmepy.
3aMEeHUTH MEMOpaHHbBIN
KOJIMA4yoK
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1. HABHAYEHMUE U OBJIACTDH IIPUMEHEHMUSI.

Anamuzatop Kucnopona Ilpomeinuienasii Muorodyukimonansubii AKIIM-
O01'/I npegHazHaueH Mg peUIeHUs 3aJad 3HEeprocOepeKeHuss W ONTHUMHU3ALUU
IIPOLIECCOB TOpeHus TommBa Ha TOLl, KOTENbHBIX W NPEANPUATHAX MAION
TEIJI0IHEPT € THKHU.

AHanmuzaTopbl JUIS  OKCIUTyaTalldd B MPOMBIIUICHHBIX YCJIOBUSAX IPHU
TEMITEpaType OKpy»karomiei cpeapl oT Muayc 20 10 mioc 60 °C u Temmeparype
ananmupyemoit cpensl oT 0 10 50 °C, oTHOCHUTEIBHOM BiIakHOCTH Bo3ayxa 100 %
npu temrepatype 25 °C u armocdeprom aasiennn ot 84.0 1o 106.7 kIla (ot 630 10
800 MM. pT. cT.). BeiHOCHOI ONOK aHanuM3aTOpa MpeIHAa3HAYEH JUIS HKCIUTyaTalluu
IIpY TEMIIEpAType OKpYyKaroleil cpeasl oT Munyc 50 no miroc 60 °C.

AHanu3aTopsl OTHOCSITCA K:

- BuaM kinumaTtndeckoro ucronaenus Y3 u T1 mo I'OCT P50444-92;

- TpyIe 2 B 4aCTU BOCHPUHUMAEMbIX MexaHndeckux Harpy3ok no 'OCT P50444-
92;

- MO D3JEKTPOOE30MaCHOCTH aHAIM3aTOPhl YIOBIETBOPSIOT TpeboBanusim ['OCT
P50267.092 u BbImoONHEHBI 10 Kiaccy 3amuThl 11, Tuna B. AHanu3aTopbl BHITOIHEHBI
B F€PMETUYHOM KOPITyCE€ CTENEHHU MbLIeBIaro3amursl [P-65.

2. TEXHUYECKHUE XAPAKTEPUCTUKU

OcHOBHbIE = TEXHUYECKHE XapakTepucTuku a”anmu3atopa AKIIM-01T'1
NpUBECHBI B Ta0HIIE 2.

Taoauna 2.
3HAUYEHUE
TEXHUYECKHNE XAPAKTEPUCTUKU TEXHUYECKHNX
XAPAKTEPUCTUK
Jlnarna3zoH noka3aHuii:
- MMPOLICHTHOT'O COJIEp)KaHMsI KUCIIOPOJia B razax, 00. % 0-100,00
- TapUUAJIbHOTO JABJICHUS KUCIOPOAA, MM.PT.CT 0-2000,0
klla 0—200,00
- TEMIIEPATYPHl aHATM3UPYEMOI KuaKocTH, °C 0-50
IIpenenbl nomyckaeMoOW MOTPEIIHOCTH aHAM3aTopa IIpU
U3MEpPECHUHU:
- IPOILICHTHOTO COJEPKaHUS KUCIOpO/ia B ra3zax
B nquama3one: 0 - 20 00. % + (0,05 +0,01*A)
20 - 100 06. % +0,025*(A-10)
- apIUAIIBHOTO JIaBJICHUS KUCIOPOAa
B nuamna3one: 0 - 20 xIla + (0,05 +0,01*A)
20 - 200 kIla +0,025*(A-10)
0 — 200 MM.pT.CT. + (0,5 +0,01*A)
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200 — 2000 mm.pT.cCT.

+0,025%(A-100)

0
- Temneparypsl, C +0,3
Bpemss  ycranoBinenus 90 %  nokazaHud = 1pu
“ckauK000pa3sHOM™ U3MEHEHUM KOHIIEHTpAIlUU KHUCIOpOoja 30

npu 25 °C, cek, He Gosee

ABTOMaTHYecKas cucreMa cuH(a3zHoi TemMnepaTypHoi
KOMIIEHCAllUU

Ha cBoiicTBa
MeMOpaHbI

Bunbl kanubpoBok:
[To HyneBoi Touke
ABTOKaIMOpOBKa (711 K3BMEPEHUH B ra3zax)

Houb-pactBoOp
ITo Bo31yXy B mapax
BO/IbI

Koppexkiust 6apoMeTpruuecKoro 1aBJIeHHUs

CCTh

TpeBokHas CUTHAIM3AIMS [0 BEPXHEMY U HIDKHEMY
peryaupyeMbIM IpesiesiaM coJiepKaHusi KUCIopoa

3ByKOBasi, CBETOBAs,
“CyxXue KOHTaKThI

Bpewms ycTanoBienus pabouero pexuma
nocJie BKJIIOYEHHsI, MUH, He 0oJiee

20

Tox0OBBIN BEIXOI, MA

0/4—-20,umu 0 -5

Bo3MOXXHOCTP  HACTpOWKM  IIKajdbl  caMONUCIA  Ha

TpeOyeMbIii  Juanma3oH  HU3MEpPEeHHss W 3aJlaHusd €CTh
kod(unuenta macmrabuporanus (Km) mpu aBapuitHoMm Km=2; 5; 10; 20
3allIKaJUBaHUU CaMOIHUCIIA

B03MOXXHOCTh MPOTOKOJIMPOBAHUSL PE3YJIbTATOB H3MEpe-

HUM C MX COXpAaHEHHEM B MaMITH aHAIM3aTOpa U O0TOOpa- €CTh
KEHUEM Ha JMCIUIee B TAOJIMYHOM BUJIE.

DNeKTPOHHBIN OJOKHOT €CTh
Brixos1 Ha KOMIIBIOTED RS-485
Cpennsst HapabOTKa Ha OTKa3, 4, HE MCHEe 5000
Cpoxk city»0bl aMIIEpOMETPUUECKOTO CEHCOpa He orpanuuen
CpenHuii cpok ciryk0bl aHaJIU3aTOPA, JET, HE MEHEee 10
[ToTpebnsemast MontHOCTh, B*A, He Goiee 5

HaHpH}KGHI/IC IMUTaHUA
baoka YIIPAaBJICHUA 1 CUTHAJIN3aITUH

36/220 B, 50 I'y

["'azokuakocTHOrO OJIOKA 220 B, 50 I'g
Jlucnen ¢ moacBeTKOn ['paduyeckmii
KiiaBuaTtypa ¢ noacBeTkomn KnonouHas
["abapuTHbIe pa3zMepsl, MM, He OoJiee:

- biioka ynpaBieHHsl 1 CUTHAIU3AIUN 210x200x100
- "'a3oxuaxocTHOrO OJI0KA 370x280x135
- rpaUYEeCcKOro AUCILIES 80x50

- U3MEPUTEIIBHON KaMephl 100x90x30
- AMIIEPOMETPUYECKOTO CEHCOpa 16x80
Macca ananm3zaropa, Kr, He 0ojee 2,0

Hayuno-npouszeoocmeennasn gpupma “ BUOAHA/IHTUHYECKHE CUCTEMBI H CEHCOPABI”




45

[Ipumeyanue: A - TIoka3aHus aHaJim3aTropa B BLI6paHHOI>'I CANHUILIC N3MCPCHHA.

3. COCTAB U3JEJIMA N KOMIIVIEKT IIOCTABKH
B KOMIUIEKT MOCTaBKU BXOJAT U3/ENNs IEPEUUCIICHHBIE B Ta0I. 3

Tabmuma 3.
HanmenoBanne O0603HaYCHHE TOKYMEHTA KonnuecTtBo
1. Bnox YIIPaBJICHUS 51
perucrpamm  AKIIM-01T]] HXXTIOK 941429.001-03.01 1
2 ]63;‘;0"‘*0“ (rasOAMUAKOCTHON) | s 941429.001-03.02 1
3. CeHcop aMIIepOMETPUYECKUI HXTOK 943119.000-02 1
4. TlpucoenuuutenbpHass TpyOKa M
I1BX
NHCTpYyMEHTBI U TPUHAJICKHOCTH
5. PnakoH C JIEKTPOIUTOM HXXTOK 6.870.062 1
6. [IpoOHuK Cc cyaphUTOM HATpHUS 1
7. Tlpo6uuk ¢ CoCl, 1
8. KOMIUIEKT MOHTaXHBIX NETEJIb 1
3anacHbl€ 4acTH
9. Kopnyc ACpO, B cbope H)KIOK 8.634.142
10.Kosb110 pe3nHOBOE HXTIOK 8.623.160-01
11. Konblio pe3auHoBoe HXTIOK 8.623.160-02
DKCIUTyaTalmoHHas TOKYMEHTAIUs
12. KoMIIEKT 3KCITyaTallMOHHOM HIKIOK941429 000-02PD 1

JOKYMCHTAIINHN

4. IOBEPKA AHAJIN3ATOPA.
4.1. TloBepka aHaIMU3aTOPOB JOJHKHA MPOU3ZBOIAUTHCS HE PEXE OAHOro paza B 12
MECSIIEB, @ TAKKE I0CIIE PEMOHTA U JJINTEIIBHOTO XPAaHEHUSI.
4.2. YcnoBus MOBEPKU U MTOATOTOBKA K HEM.

4.2.1. Ilpu npoBei€HUY MTOBEPKH JOJKHBI COOJIIOAATHCS CIAEAYIONIUE YCIOBUS:
TeMIeparypa okpyxaroreit cpeast 293 + 5 °K, (20 +5) °C;
OTHOCHTEIIbHAS BIAKHOCTD 65 + 15 % mpu temmeparype Bo3ayxa 293 + 5 ° K, (20
+5)°C;

atmocgepHoe aasienue ( 99,9 + 6,6) klla, (750 + 50) mm.pT.CT.;

Hanpspkenue cetu 220 +22 B, 50+ 0,5 T'n.
4.2.2. llepen mnpoBeleHHEM TOBEPKU aHaIW3aTOpa HEOOXOJIUMO BBITIOJTHUTH
MOATOTOBUTENIbHBIE PA0OTHL. [l 3TOro pasmecTuTe MOBEpsSeMOe u3JeNue |
HE0OXoMMoe 000pyAoBaHME Ha paboyeM cTolsie, oOecreduB yao0CTBO pabOThHl U
UCKJTIOUMB TIOTIAIaHWE HA HETO MPSMBIX COJHEYHBIX JIydei. 3aTeM TOJTrOTOBHTE
aHanu3zatop K pabore coriacHo pazzaeny ‘“TloaroroBka k paboTe” HACTOSAIIETO
PYKOBOJICTBA.
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4.3. IIpoBeaeHNE TOBEPKHU.
4.3.1. lloBepka aHanmu3aToOpa 3aKJIIOYAETCd BO BHEIIHEM OCMOTpPE aHAIN3ATOpa,
IpPEENIOB JOIyCKaeMOl aOCONIOTHOM MOTPEIIHOCTH H3MEPEHUH KOHLIEHTPAaLUU
(mapuMasbHOTO JABIEHUS) KHUCJIOPOJa, TEeMIIEpaTypbl W BPEMEHH YCTAHOBJICHUSA
IIOKAa3aHUH.
4.3.2. IIpu npoBeieHUH BHEIIHETO OCMOTPA JTOJIKHO OBITh TPOBEPEHO:
- OTCYTCTBHE MEXaHUYECKUX MOBPEXKJICHUM, BIMSIIOUMX HA TOYHOCTh MOKAa3aHUU
aHaIM3aTopa;
- YHUCTOTa Pa3be€MOB U THE3];
- COCTOSIHUE COEJIMHUTEIBHBIX MTPOBOJIOB;
- COCTOSIHUE JIAKOKPACOYHBIX OKPBITUNA U YETKOCTh MapKUPOBKHU.
AHanuzatopsl, UMeroue ae(eKThl, KOTOpPhIE 3aTPyAHSIOT padoTy, OpakyloT u
HaIpaBJISIOT B PEMOHT.

et
AKEII M -#
oD
=]
O O
woonma oy B3
e

Puc.4.1. Cxema ¥CTaHOBKH.
1 - aMIIepoMeTPHYECKHH ceHCop; 2 - HIMepHT&lTBHAas Kamepa; 3 - BBIX0O/IHasA TpyOKa
HIMePHTEeNBHOH KaMepkl; 4 - VRIIaXKHHTENE; 5 - THAPOozaTEOp; 6 - BX0Has Tpy 0Ka
YRITaKHHT e, 7, 8,9 - OaoHbI ¢ MOBepOYHBIMH ra30BLIMH ¢Mecsinvi, 10 -
aHanmHsaTop KHcnopoga AKIIM-01.

4.3.3. OnpexeneHue NpeiesioB JOMyCKaeMol a0COIOTHON MOTPEUTHOCTH U3MEPEHUS
KOHIIEHTpaIuu (MapuuaibHOTO JABJICHHS) KUCIOPOAa MPOBOAST MOCE KaTMOPOBKHU
aHanM3aTopa IO JBYM TOYKaM COTJIACHO M. 8 PYKOBOJACTBA IO AKCILTyaTallMH.
UcnbiTanust MOryT TOpPOBOJUTHCS KaK MO  aTTECTOBAHHBIM  MOBEPOYHBIM
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kucinopogocoaepxkamuM razopsiM cmecsiM  (III'C), mocraBnsembiM B OamioHax
(m.4.3.3.1), Tak U B CKJISHKaX C ‘“HOJb PacTBOPOM” M BO3yXOM, HACBIIICHHBIM
napamu BojibI (11.4.3.3.2).
4.3.3.1. Meroauka WCHBITAHUNA 1O ONPEACICHUIO NPEAEIOB JOIYyCKaeMOun
aOCOJIIOTHOM TOTPENIHOCTA HM3MEPEHUS] KOHILIEHTpauuu (MapliuaibHOro JIaBJICHMS)
kucnopoza c ucnoiszoanueM [1I'C B Gamionax.

Jist mpoBeIeHUs! UCIIBITAHUM COOMPAIOT YCTaHOBKY MOKa3aHHYIo Ha puc. 4.1.
AMriepoMeTpuYecKkuii ceHcop 1 yCTaHaBIMBAIOT B HM3MEPUTEIbHYIO Kamepy,
BBIXOJIHYI0 TPYOKY KOTOpPOHM MOJICOEIMHSAIOT K BBIXOAY yBiIaxkHutens 4. BxomHoii
mrynep MK coequHsIoT ¢ THapo3aTBOpoM S.

[ToBepKy mpoOBOAAT ClIEYIOUIUM 00pa3oM:

e [loouepeaHo MOACOEIUHSIOT BXOJHYIO TPYOKY (6) yBIakHUTENS S5 K OajioHam
(7, 8, 9) c aTTecCTOBaHHBIMU MOBEPOYHBIMU Ta30BbIMH CMECSIMU KHCIOpPOAA C
a30TOM:

"T'az Nel" - 0% kucnopona,

"T'az Ne2" - 15 + 5 % kucnopoja B a3oTe,

"T'a3z Ne3" - 90 +5 % xucinopoaa B a3ote

e C nomoIplo peayKTOpa Ha OAHOM K3 0aIOHOB (7-9) yCTaHABIMBAIOT PACXO]]
I[II'C paBublii 2 —10 my3slppkOB B CEeKyHAY (HaOMIOAEHUE BEIyT IIO
ruaposatBopy). III'C nponyckaioT B TedeHue 15 MUHYT, BBITECHSSI IPU 3TOM
OCTaTKH BO3yXa U3 Maructpaiu u Haceimas [11'C mapamu Bogpbl.

e [locne  nmOCTMKEHHS  YCTOWYMBBIX  IOKa3aHUW  IMPOU3BOIAT  OTCYET
KOHIIEHTpaIuu  (mapluuaJbHOTO  JIaBJIEHUs) KHCIOpPOJa B  BBIOpaHHOM
omeparopoM enuHuile udMepeHus (00. %, klla, MM.pT.cT., MI/m), a TaKxe
TEMIIEPATYPHI.

e Jlna xaxaoit I1I'C npousBoast 3 + 5 uamepeHuil.

e PaccunThIBalOT KOHUEHTPAIMIO W/WIM MapUUalbHOE AABJIEHHE KHCIOPOJa B
[IT"C, HachIlIEHHBIX TTapaMU BOJIbI IO OpMYyJIaM:

Xj = (B - pH,0)/B*Y j (1)
(p02) j= (B - pH;0)*Yj/100 2)
Gj = (COYmas*( p ODjA760-pH;0)/0,2093  (3)

rae: B — OapoMmeTpuyeckoe AaBJICHHUE;
Y j - npouentHoe coaepxkanue kucioponaa B I1I'C;
Xj, (p0O3) j u Cj — pacyeTHbIC 3HAUCHUS MIPOIICHTHOTO cojiepkanus (00. %),
napuuaibHOro JAaBieHus (MM. pr. cT. win klla) W KOHUEHTpauuu
pacTBOPEHHOT0 KHcIopoaa (MKr/i, Mr/i), coorBercTBytomue j-oit [1I'C;
J —nowmep III'C;
pH, O = (1,014%1 0’ *exp(-5233/(t+273))-0,2401)*(B/760,0)  naBieHue
HACBIIIEHHBIX BOJISHBIX [MAPOB MPU TEMIIEPATYPE UBMEPEHUS;
(CO a5, - TAOIMUHOE 3HAYCHHE KOHIICHTPAIIMHM PACTBOPEHHOTO B BOJIC
KHUCIIOpoAa, IpU TeMneparype usMmepenus (¢ ) (1aHHble OepyTcsa U3 TaONUIbl B
I13).
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t — TemrepaTypa usMepenus, 'C

J Bbruucnsaior 3HaueHHUs] TpeesioB AOMYCKaeMOo aOCONIOTHOW IMOTPEelIHOCTH
usMepenuii (4) no popmynam

dij(0o. %) = | Alj — Xj | 4)

4ij(p02) =| Aij — (p0O2)j | 6))

Aij(CO) =/ Aij - (f | (6)

rae: Aij — ToKazaHWs aHajgu3aTopa B BBIOPAHHON OIEPaTOPOM CIMHHIIES
m3mepenus 11 j-u I[1I'C u i-ro uzmepenus;
Jns xaxpon [II'C BBIMMCHSIOT 3HAYEHUS OCHOBHOM aOCOJIOTHOM MOTPEelIHOCTH
u3MepeHuit ( Aj ) Kak cpenHee apu(METHUYECKOE aOCOJIFOTHBIX MOTPEITHOCTEH I10
COBOKYIIHOCTHU U3MEPEHUM

Z] (06. %) =ZAZJ(06%)/H (7)
Aj (p0y =ZAlji(pOz)/ n (8)
Aj (€O =ZAij(602)/ n 9)

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

Pe3ynpTarhl MOBEPKU aHAIM3ATOpAa CUYUTAIOT YAOBIECTBOPUTEIBLHBIMM, E€CIIU
npeaesbl  JIoNMyckaeMod aOCOMIOTHOM TMOTPEIIHOCTH HM3MEPEHHH IMPOIEHTHOTO
coAepKaHUsl, TapUHATbHOIO JABJICHUSI U KOHIIEHTPALMU PACTBOPEHHOTIO KHUCIOpPO/a
it kKaxmon w3 III'C  HaXomguMTCI B COOTBETCTBHM €  TEXHUYECKUMU
XapaKTepUCTUKAMU Ha MOBEPSIEMbIN aHaIu3aTop (1. 2. HACTOSAIIETO MacnopTa).

4.3.3.2. Meroauka HCHBITAHWN IO OMNPEACICHUIO NPEAETIOB JOMYCKaeMOMH
a0COJIFOTHOM TMOTPEIIHOCTH U3MEPEHUsI KOHIEHTpaluu (MapiuaibHOTO J1aBJICHUS)
KHCJIOpOJIa B CKJISIHKaxX C ““HOJIb pacTBOPOM™ M BO3yXOM, HACBHIIIEHHBIM Mapamu
BOJIBI.

IIpumeuanue. I[loBepka aHanM3aTOpPOB 1O JAHHOM METOAUMKE TMO3BOJISET OTKAa3aTbCAd OT
npuodperenus [1I'C B OannoHax.

B pexume «YcTaHOBKIY BHIOEPUTE U3MEPSIEMYIO BEIHUUHY.

JIIs MCHIBITAHMH B “HONB pacTBOpe” mpuroTaBamBaroT 0.2 oM’ 5% BOJHOTO
pactBopa cyinbdpura Hatpus (Na,SO; I'OCT 195-77) ¢ nmobaBiaenuem 20 mr
pPacTBOpPUMON coJIM KoOanbTa, cepedpa win Meau (Hampumep, KodanbTa XJIOPUCTOTO
— CoClL*6H,0, I'OCT 4525-77). UysctButenbuyto yacte AC morpyxkarot B "HOJb
pactBop". Hamuuue my3bIpbKOB BO3JyXa B OKPECTHOCTH YYBCTBUTEIBHOW YacTH
aMIIEPOMETPUYECKOTO CeHCopa He aomyckaercs. llocime mocTkKeHUs yCTOWYUBBIX
MOKA3aHHUM MPOU3BOJISAT UX OTCYET.
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JIns ucnpiTaHUM B BO3AYXE TIIATEIBHO MPOMBIBAIOT YYBCTBUTEIBHYIO YacTh
aMIIEPOMETPUUYECKOTO CEHCOpa BOAOW M C TMOMOINIbIO (PUIBTPOBAJIBHON Oymaru
VIAQISIOT Kaluld BOJIBI C 4YYBCTBUTENBHON TmOBepXHOCTH AcpO,. 3arem AC
NOTPYKAIOT B “KaIMOPOBOYHYIO CKJISHKY , Ha JHO KOTOPOW MpeaBapUTEIHHO
HamuBatloT OoT 2 a0 10 mu Bogel. Ilociie MOCTMXKEHHSI YCTOMYMBBIX IOKa3aHUI
POU3BOST OTCYET.

[Ipn wcnblTaHusaX B “HONB pacTBOpE” M B BO3AYXE IMPOMU3BOIAT MO 3 =+ 5
U3MEpPEHUM, TIIATEIbHO MPOMBIBAs YYBCTBUTENIbHYIO YacTh CEHCOpPa B MPOTOYHOU
BOJI€ MOCJIEe "HONb pacTBopa'.

e PaccuMThIBaIOT KOHLEHTPALMIO W/WIM TapUyaibHOE JaBJICHHE KUCIOPOJa IO

dbopmymnam:
Xj=(B-pH;0)/B*Yj (10)
(p02)j= (B - pH,0)*Yj/100 (11)
G = (CODmasn™(p 0)j/(760-pH>0)/0,2093 (12)

rae: B — OapoMmeTrpruyeckoe AaBJICHHUE;
Y j - mpouenTtHoe conepxanue kuciuopoaa pasHoe 20,93% B Boznyxe u 0% B
“HOJIb pacTBOpE’;
Xj, (pO3) j u Cj — pacueTHble 3HAUYCHUS MIPOLIEHTHOTO cojiepkanus (00. %),
napuyajbHOro JaBiieHus (MMm. pr. cr. wmm  kl[la) u KoHUEHTparuu
PacTBOPEHHOI0 KUCIOpoIa (MKI/JI, MI/1);
J — 1,2 - o003HaueHne BO3/IyXa U pacTBOpa CyJb(puTa HATPUS;
pH,0 =  (1,014*10°*exp(-5233/(t+273))-0,2401)*(B/760,0)  naBienue
HACBIIIEHHBIX BOJSIHBIX MAPOB MPU TEMIIEPATYPE U3MEPEHUS;
(CO a5, - TAOIUYHOE 3HAYCHUE KOHIICHTPAIIMUM PACTBOPEHHOTO B BOJIE
KHUCIIOpoa, IpU Temneparype usMmepenus (¢ ) (naHHble OepyTcsa U3 TaOIuIlbl B

113).
t — Temreparypa usMepenus, 'C
. BBIYUCIISIOT 3HA4YEHHs NPEIEIOB JOMYCKAEMON abCOMIOTHOM MOrpENIHOCTH
usMepenuii (4) no popmynam
Aij(006. %) =| Aij — Xj | (13)
Aij(p02) =| Aij — (pOJ)j | (14)
Aij(COy) =/ Aij - (f | (15)

rne: Aij — mokasaHMs aHaiIM3aTopa B BBIOPAHHON OMNEPaTOPOM EAMHMUIIE
WU3MEPEHUS VIS i-TO U3MEPEHNS;
Jnsa Bo3ayxa M ““HOJIB pacTBOpA” BBIYMCISIOT 3HAYEHMS IPEAEIOB JOIYyCKaeMOMU

abCONIOTHON mHorpemHocTH usmepeHnii (Aj) kak cpemnee apudmernueckoe
aOCOJIOTHBIX MOTPEUTHOCTEN 10 COBOKYITHOCTH U3MEPEHHI

Zj (06. %) =ZAZJ(O6%)/H (16)

A (p0y) =ZAU(1?02)/" (17)
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Aj (COy =ZAij(602)/n (18)

r7€: 1 — KOJIMYECTBO U3MEPEeHUM, n =3 + 5;

Pe3ynbTaThl MOBEPKH aHAIM3AaTOpPA CUHUTAKOT YIAOBJIETBOPUTEIBHBIMU, E€CIU
npenensl  JAOMycKaeMod aOCONIOTHOM TOTPEIIHOCTH M3MEPEHUIl MPOLIEHTHOIO
coJiepKaHusl, TaplIHAIbHOTO JABJIEHUS U KOHIIEHTPALMKM PACTBOPEHHOI'O KUCIOPOa
JUIsE BO3JyXa WU ‘“‘HOJb pPAacTBOpa” HAXOIATCS B COOTBETCTBHUM C TEXHUYECKUMHU
XapaKTepUCTUKaMU Ha MOBEepSIeMblid aHaIu3aTop (1. 2. HACTOSIIIETo MacnopTa)

4.3.4. OnpeneneHue BPEMEHU YCTAHOBJICHUS OKAa3aHUA.

[IpoBepky BpeMEHM YCTAaHOBJIEHHS IOKa3aHUM PEKOMEHIYeTCsl COBMeElaTh C
UCIIBITAHUSIMU 110 ONPECIICHUIO TIPENENIOB JOMYCKAaeMO aOCOIIOTHON MOrPEIHOCTH
M3MEPEHUI KOHIIEHTPALMU KUCIIOPOa.

4.3.4.1. IIpn npoBeneHNN UCHBITAHUN 11O MeTOAMKE 1. 4.3.3.1 mpoBepKy BpeMeHU
YCTaHOBJICHUSI IOKa3aHUN MTPOBOJIAT CIEAYIOIUM 00pa30M.

e Bxoanyro TpyOKy yBIa)XHUTENS OTCOeUHSIOT OT OamuioHoB ¢ I1I'C u npoxysatot
YBIQKHUTENIb aTMOC(HEPHBIM BO3YyXOM C MOMOIIBIO MOOYIUTENs pacxoa (rpymia
W MUKPOKOMITPECCOP» ).

e C MmoOMOIIBI0 pPEayKTOpa Ha OJHOM M3 Oa/IOHOB ycTaHaBiauBaroT pacxon III'C
paBHbIil 5 -10 my3sippkoB B MuHyTYy. [locne crabunmzanuu nokazanuit ACpO, B
BO3/lyX€, BXOJHYIO TPYOKYy YBIOKHHTENS mojcoeauHsioT kK Oamtony c¢ I[II'C u
¢ukcupytor Bpemst goctmxkeHus 10% moka3aHUN OT pacuyeTHON KOHIIEHTpAIUU
Xj, BerurciieHHoi no popmye (1).

Pe3ynbTaThl HOBEPKU aHAIM3aTOpPa CUYUTAIOT YAOBIECTBOPUTEIbHBIMU, €CIIU BPEMS
YCTAaHOBJICHHMSI TOKa3aHUl COOTBETCTBYET TEXHUYECKHM XapaKTepUCTUKAM Ha
MOBEPSAEMBIN aHanu3aTop (CMm. 1. 2).

4.3.4.2. IIpn npoBeeHUN UCIBITAHUM 110 METOAMKE 1. 4.3.3.2 MpOBEPKY BPEMEHHU
YCTaHOBJICHHSI IOKa3aHUU MTPOBOJIAT CIEAYIOIUM 00pa30M.

e VYcranasmuBaror ACpO, B  “kanuOpoBouHyr0”  CKISHKY. Jloxuparorcs
YCTaHOBJICHHsI CTA0MIIbHBIX TOKa3aHUH U POU3BOJAT UX OTCUET.

o [lepenocat ACpO, B "Homb-pacTBOp", U (GUKCHUPYIOT BpeMmsi, MPOIIEIIIee 0
OCTHKEHHUS [IOKa3aHuii ypoBHs 0,85 Mr/mv’.

e JloBepky aHamM3aTOpa CUUTAIOT IOJOKUTEIBHOW, €CIIM BPEMS YCTAHOBIICHHUS
MOKAa3aHU COOTBETCTBYET TEXHHUYECKHM XapaKTEpPUCTHUKAM Ha IOBEPSIEMBIN
aHaiuzatop (cM. 1. 2).

4.3.5. Onpenenenue npeaeaoB JI0MyckaeMoil abCOTIOTHOM MOTPEITHOCTH U3MEPEHUHN
Temrneparypel Ha orMmeTkax 0, 25, 50 °C mkansl mpoBepsieMoro mpubopa myTem
CpaBHEHHS €ro MOKa3aHUuM C MOoKazaHusMU HTajdoHHOro tepmometpa (TJI-4 wim
TEPMOMETP 00JIee BBICOKOTO KJIacca TOYHOCTH).
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Puc.4.2. Cxema yCTaHOBKH JIJIA TTOBEpKH NpHOopa.

1 - TepMoOCTAT FUAKOCTHOH; 2 - 3TATOHHBIA TEPMOMETP; 3 - MarHHTHaA MeIll ANk a;
4 - aMriepoMeTPHYECKHIH CeHCop; 5 - Boa; 6 - TEpMOCTaTHPY EMBIH ¢ TaK aH;
7 - aHamHzaTop KUcaopoaa AKTIM-01.
4.3.5.1. B cOOTBETCTBUU CO CXEMOI MOKa3aHHOM Ha puc. 4.2., cOOMparOT yCTAHOBKY U
MPOBOJIST CJICAYIONINE ONEePAIINHN:
® [IOIpyXaroT YyBCTBUTENbHYIO YacTh ACpO, u Tepmomerp Ha rayouny 20-30
MM B TEPMOCTATHUPYEMbI CTaKaH C MHTEHCHUBHO MNEPEMEIIMBAEMON BOJOM,
MMCEIOIIEN TEMIIEPATYPyY MOBEPSAEMON OTMETKH LIKAJIbI;
® JIOCJIC BBIACPIKKK B BOJAC B TCUCHHC HC MCHCC 5 MHUHYT CHUMAIOT IIOKa3aHU:A
TEeMIIepaTypbl TEPMOMETPA aHATTU3AaTOPa U STAJJOHHOTO TEPMOMETPA.

IIpumeyanue. KoinyecTBO OTMETOK HIKaJIbI MOXKET OBITh YBEIMUYEHO WM YMEHBIICHO UCXOs
U3 pEaJbHOr0 JUara3oHa M3MEPEHHH TeMIIepaTyphbl MOBEPSEMOro mpubdopa, HO ¢ 00sS3aTeNbHBIM
BKJIIOUEHUEM HAuyaJIbHOI'O U KOHEUHOTO 3HAUEHMI Juana3oHa U3MEpEHUI oBepseMoro npuodopa.

4.3.5.2. Ilpenen A, JOMyCKaeMO  aOCOJIIOTHOW MOTPEHIHOCTA  U3MEPEHHUs
TEMIEPATypbl IPUOOPOM PACCUUTHIBAIOT 110 opMyJie
0 .l
Ap=T"-T 9)

rje: 7' —3HaueHWe TeMIepaTypsl CPE/bl, H3MEPEHHOE IPHOOPOM;

TO S3HAYCHUC TCMIICPATYPhI CPCAbl, UBMCPCHHOC 3TAJIOHHBIM TCPMOMCTPOM.
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4.3.5.3. Eciu 3HaueHue AT, PaCCUYUTAHHOC JIA KaKI0T'O BI)I6paHHOFO 3HA4YCHUA

OTMETKHM IIKajlbl TEMIIEpAaTyp, HE IMPEBBIIACT 3HAYEHUS, YKAa3aHHOTO B II. 2,
PE3yNbTAThl UCTIBITAHUI CUUTAIOTCS YJIOBJIETBOPUTEIHHBIMH, & TPUOOP MPU3HAIOT
IPUTOAHBIM K JaJbHEWIIEMY MPOBEACHHUIO MCIBITAHUKW. B TPOTUBHOM cilyyae
pudbop OpaKyroT.

4.3.6. Ilo pe3ynpraraM TOBEPKH BBIJAETCA CBUIETEIBCTBO O MEPBUYHON WU
MEPUOANYECKOUN TTOBEPKE.

HPUMEYAHUE. IloBepky aHaimM3aTOpOB B COOTBETCTBUM C JAHHOM METOJUKOM MOTYT
ocymectBisATs [Tl BHUM®TPU (FTOCCTAHLAPT P®), «POCTTECT MockBa» u peruoHajabHbIe
HCM. TIlpeanpusitue-u3roTOBUTENb « ®dupma « Amsbha BACCEHC» ocymecTBiser
JanpHeHyo noanepxkky csoux [lokynarenel, npeniarast yciayr 1o CEpBUCHOMY OOCTYXHBAHUIO
aHAJIN3aTOPOB, MX IOATOTOBKE K IPOBEACHUIO IEPUOJUYECKONW IOBEPKHM M IPEACTABICHUIO
aHAJIM3aTOPOB B opraHbl ['occTanapTa Juisi MpOBEIECHUS NEPUOANYECKOMN TOBEPKHU.

5. IPABUJIA XPAHEHUSA

5.1. AHaim3aTop B YMAaKOBKE MPEANPHATHSI-U3TOTOBHUTENS JOJKEH XPAHUTHCS B
3aKpPBITOM IIOMELIEHUH Mpu Temmeparype or 5 10 50 °C ¥ OTHOCHUTEILHOM
Biaxkaoctu He Gosee 80 % mpu Temneparype 25 °C (ycnosus xpanenus 1 mo TOCT
15150).

5.2. Ilpu niWTEeNbHOM XpaHEHUW aMIIEPOMETPHUECKUX CEHCOPOB Y IMOTpeOUTENs
(6omnee 6 mecsieB) HEOOXOAUMO CIIUThH PACTBOP AJEKTPOIUTA.

6. TAPAHTUU NU3I'OTOBUTEJIA (ITOCTABHIUKA)

6.1. TapanTuiiHbli CpOK OKCIUTyaTalldd aHaJIu3atopa IMpU  COOIOJICHUU
[ToTpeOuTenem ycioBUW 3KCIUTyaTalldd, YCTAHOBJIEHHBIX HACTOSILIUM MaclOpTOM,
cocTaBisieT 24 Mecsila co AHS MpoIaku nmpudopa.

6.2. I'apaHTUIHBIN CPOK XpaHEHHUs 0e3 MepeKOHCEpBaIMU IPHU COONIOACHUHN MPaBUII
XpaHeHus - 3 roja.

6.3. B TeueHue rapaHTUIHOTO CpOKa MpH COOJIIOACHUU TMOTPEOUTETIEM MPABUII
AKCIUTyaTallMM MPEANpPUATHE - H3TOTOBUTENb OE3BO3ME3THO PEMOHTHUPYET WIIH
3aMEHSAET AaHAJINU3AaTOP WM €ro 4YacTH IO MNPEAbSABICHHUI0 TapaHTUHHOIO TajloOHA
(ITpunoxenue 1).
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7. CBEAEHUA O PEKJIAMAIIUAX

B cnydae oTkaza ananmzaTopa win 0OHapyKEHUsI HEUCIIPAaBHOCTH B €r0o paboTe
B MIEPUOJI ICUCTBHS 0053aTENbCTB, a TAKKE O0OHAPYKEHUS HEKOMIUIEKTHOCTH TP €ro
NEPBUYHON MpPUEMKE, Biajelel] Mpuoopa JOJMKEH COCTaBUTh aKT O HEOOXOIMMOCTH
OTNpPaBKU TMpuOOpa  MPEANPUATHIO-U3TOTOBUTENIO, WU  TOCTaBIIUKY, WIH
PEANPUATHIO, OCYIIECTRISIONIEMY TapaHTUHHOE O0CTY>KUBAaHHE.

8. CBUAETEJBCTBO O ITPUEMKE

AHanmu3atop ~ KHCIOpOoJa  TMPOMBINUICHHBIH  MHOTO(YHKITMOHATHHBIN
AKITIM-01T' [T,
3aBOJCKON  HOomep  Ne COOTBETCTBYET TEXHUYECKHUM
YCIIOBHSIM
TY4215-001-66109885-10 1 npu3HaH rOIHBIM JJIs1 SKCILTyaTallUH.

JlaTa BbIITyCKa 200 r.

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

“dupma "Anpbha BACCEHC"

[Ipennpusitue U3roTOBUTEIH

TAPAHTUUHBINA TAJOH Nel

Ha PEMOHT (3aMEHY) B T€UCHHME TapaHTUMHOTO CPOKa aHaIM3aTopa KUCIOpoia
AKIIM-0IT'[] TVY 4215-001-66109885-10

Howmep u nara Bblltycka

(3amosiHsIeTCsl 3aBOJ U3TOTOBUTENIEM)

[IpuoOperen

(mara, HOANUCH U WITAMI TOPTYIOIIEH OpraHu3alIim)
BBenen B skcruryaTanuto

(maTa, MOAINCH)
MPUHSAT Ha TapaHTUIHHOE 00CITYKUBAHUE PEMOHTHBIM MTPEATPUITHEM

M.II. PykoBoauTens mpeanpusiTus

“@upma "Anpha BACCEHC"

[Ipennpusitue U3roTOBUTEIH

TAPAHTUUWUHBIA TAJOH Ne2
Ha PEMOHT (3aMEHY) B T€UECHHE TapaHTUMHOTO CPOKa aHAIM3aTopa KUCIOpoia
AKIIM-0IT'[] TVY 4215-001-66109885-10

Howmep u nata BeITyCcKa

(33HOHH$ICTCSI 3aBOJ I/IBFOTOBI/ITGHGM)

[Ipuobperen

(maTta, MOANKCH U LITAMII TOPTYIOLIEH OpraHU3aluN)
BBeneH B skcruryarauuto

(mara, moAmMmCH)
IMPUHAT Ha FapaHTPII;’IHOC 06CJIy}KI/IBaHI/IC PEMOHTHBIM ITPCAIIPUATHCM

ML.II. PykoBoauTens npeanpusTus
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Ipuaoxenue 2.
MeToauka KaJnOPOBKHU JATYHKA TEMIIEPATYPHI

[Ipu BeITyCKE M3 MPOU3BOACTBA BCTPOCHHBIM B aMIEPOMETPUUECKHI CEHCOP
JaTYNK TEMIIEPATyphl KaTUOPYETCs MO METOJIUKE, aJTOPUTM BBIMOTHEHHUS KOTOPOM
3amucaH B CIIy)K€OHOM MEHIO aHanmu3aropa. [IpmberaTh kK KaamOpOBKE aaTdyvka
TEMIIEPATypbl CIEAYET TOJBKO IPU 3aMEHE CEHCOpa Ha HOBbIM. B 3TOM ciyuae
MOJKIIOUUTE HOBBI CEHCOP K H3MEPUTEIBbHOMY YCTPOWCTBY M BKJIIOYUTE
aHanm3atop. [ mpoBeneHust KanuOpPOBKH AaTUrKa TeMIiepaTypbl Bam HeoOxoammo
coOpaTh yCTaHOBKY TNoOKazaHHyto Ha puc. [12-2. C momompi0 3TOH YCTaHOBKH
HEOOXOJMMO 00ECIIEUNTh TP OTMETKH IIKaIbl TEMIEpATyphl B auamnasone 5 -50°C.
Ecnu B Bamieldi nabopatopuud HET TEPMOCTaTa, MOXKHO TPU OTMETKH IIKaJbl
TeMIIepaTyphbl oOecnieunTh 0ojiee MPOCThIM criocoOoom. Jlyis aToro Bam HeoOxomum
TEPMOC, CTaKaH C JUCTHWUIMPOBAHHOW BOJOM KOMHATHOM TEMIIEpaTypbl U
IJIACTUKOBBIM CTakaH €O JbAOM. B TepMoc Hanente IUCTWUIMPOBAHHYKO BOIY
noorpeTyio g0 50 +5°C. B crakaHe CO JIbJIOM BBITOJHATE OTBEPCTHE AuameTpom 10
MM. /{14 yBenM4eHUs 1ruamMeTpa 3TOro OTBEPCTU 10 16 MM 3aieiTe B HEro TEeIIon
BoAbl. Uepes 5-10 MuHyT Bojia B IyHKE OyAET UMETh TEMIIEpaTypy TasHUA JIbIa ~
0°C.

JInst mpoBeAieHUsT KaTuOPOBKU JJaTYMKA TEMIIEpaTypbl HEOOXOIUMO TEPEUTH B
CIy>)keOHO€ MEHIO0 KaluOpOBOK, MokazaHHOEe Ha puc. [12-2. g 3TOro BBINOJHUTE
nyHKTHI 5.1. — 5.4. [Ipunoxenus 2 u, BpiOpaB onuuio « TEMITIEPATYPbBI», naxxmute
«BBO/l». B oTtkpeiBHieMCS OKHE (CM.
EATTHMEFOEEL puc. I12-1) BeiOepure onmmio «HmxHei
Touku» U HaxxmuTe «BBO/I».

P HiiwHEe ToY R
EepxHer 70w NI
[Monopassa T

Puc. I12-1. Okno «KanuOpoBKa JaTdynka
TeMIEPaTyphI».

[Torpy3ure ceHcop U 00pa3lOBBI TEPMOMETP B TEPMOCTATUPYEMbIN CTaKaH C
TEMIEPATypPON HUKHEU OTMETKU IIKAJbI:
5+1°C unu B JyHKY B CTaKaHE CO JIbIOM. EATIMEPFOEEA
JlO)KIUTECh YCTaHOBICHHMS IMOKasaHui |[lonzITe "!II;ELF"III_TI ME3 1T
TepmomeTpa (cM. Puc. 112-2.) u HaXMATE | TICOEESSS NI HaWIIITS
«BBO/I». 'BE |_;'1‘|‘

2567T

Puc. I12-2. OxkHO moka3aHuii TepMOMETpA.
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(cm. Puc.

B OTKPBIBHICMCSI OKHC

EALJIHEFPOEEL [12-3.) BBeauTe TeMmIEepaTypy HUIKHEH

TEMIIEF. CEHCOPA TOYKHU Cc TMOMOIIBEO KJIaBUII

ErenriTe TeMII=Da TRy IEpEMENICHUA Kypcopa W  HaXMUTE
[TEFECH mowed «BBOI».

go0.0C

Puc. I12-3. OkHO BBOAA TEMIIEPATYPHI
HIDKHEHW TOYKM HIKAJbI.

[Tocne coobiienus 00 ycnemnon kKanuOpoBKe HUKHEW TOYKU Ha SKpaHe BHOBb
NOSIBUTCS MEHIO KaJIMOPOBKM Aatuuka temrepatypsl (Puc. I12-1). Beibepure onmuto
«Bepxnen Toukn» u Haxmure «BBO/».

[Torpy3ute ceHcop v 0Opa3LOBbI TEPMOMETP B TEPMOCTATHUPYEMBI CTakaH
WIM TEpMOC C TEMIEpaTypod BEepxXHEH OTMETKH IIKalbl U, J0XIABIIHCH
YCTaHOBJICHUsI TOKa3zaHuil TtepmomeTrpa (cM. Puc. T12-2.), Haxmute «BBOJ».

Cuuraiite MOKa3aHue 00pa3oBoro
TEPMOMETpa W C TIOMOIIBIO  KJTABHUIII EAIMEPOEEAL
IePEMEIIICHUST  Kypcopa BBEIHWTE  3TO TEMIIEF. CEHCOP L
sHauenue (cm. puc.I12-4.). EEenrTe TeMII=paTypy
ETOPOH mow e
Puc. 112-4. OxHoO BBOJA ﬂdﬂ ,ﬂ —E
TEMIIepaTyPbl HIXKHEH TOYKH IIIKAJIbI.

[Tocne coobmienuns 00 ycrentHo KaTnOpoBKe BEpXHEH TOUKHM Ha SKPaHE BHOBh
MOSIBUTCA MEHIO KaJuOpOBKHM JaTYHKA
temneparypel (Puc. I12-1). Boibepute

OIIycrHTe TAaTYHME E
SERETY B RO AT onuuto «llompaBka T» wu HaxMmuTe
I 1Rt 1 LI T i 13
-F “:'I';'-' : o _'ft,. «BBO/I».
TeMIlcpa Ty ok M BBINOIHUTE MHCTPYKIHIO

T ]
HawmumTe EEOI NOKAa3aHHYI0 Ha JHUCIUIEE aHaIN3aTopa

(cM. puc. I12-5.) u nHaxxkmute «BBOI».

Puc. I12-6. OkHO ¢ MHCTPYKITUEH

Jloxaurech YCTaHOBJIEHUS

nokaszanuii repmomerpa (cMm. Puc. 112-2.) u
Haxmute «BBO/l». Cuuraiite mokasaHue
TEeMIIepaTypbl ¢ 00pa3IOBOr0 TEPMOMETpA
W BBEIUTE HTO 3HAYECHHE C KIABHATYPHI
(cm. puc. I12-7.). Haxmute «BBO/».

Puc. I12-7. OkHO AJ1s1 BBO/Ia TEMIIEPATYPHI.

Erengrre reMIIeparyipy
STATIOHHEODD
TEPMoMeTha

020.0°T
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Ipuaoxenue 3.

MeTOI[I/IKa K&JIPIﬁpOBKI/I TOKOBOI'0 BbIX014a.

Jis  kanmuOpOBKM TOKOBOTO BBIXOJAa HEOOXOJIHMMO BBIKIIIOUUTH MUTaHUE
aHaJIM3aTOpa, OTCOCAUHUTH OT KIEMM TOKOBOTO BbIXoJa pabouuii kabenb u
NOJICOEAMHUT, K HUM MuudamnepMerp (cMm. puc. [13-1). Bxirouute nuranue

npuodopa.

o C
o

o o

Atamarop O

Puc. I13-1 IToakaoyeHue MUJLTHAMIIEPMETPA
K TOKOBOMY BBIX0/1y aHAJIM3aTOpa |

Puc.

[lepeitnure B ciayke0HOE MEHIO
KaJIMOPOBOK. BriGepute OIIIHIO
«TOKOBOI'O BBIXO/IA», HaxxMute
«BBO/I».

Ha  pgucnmee  ananusartopa
OTKPOETCSl OKHO, MOKa3aHHOE Ha PUC
I13-2.

ELTTHMEPOEE S
TOEQEOTD BHXOIA
HzreprTe I EESIIIMTS
ror TEFEUM mowmis

19.00 i

[13-2. OkHO KanmMOPOBKU TOKOBOI'O BBIXOAA.

ELaTIHETMIEEL
TOEOEOTD BREXOITA
HzmMephTs MM BEESTHMTS
o DTUOPOM mow g

ﬂﬂ ﬂ& A .

CuwuTaiite MMOKA3aHUE
MHJUTHAMIIEPMETPA U BBEIHUTE PE3yJbTAT C
MMOMOIIBIO KJIABHIII MEPEMELICHUS Kypcopa.
I[locne  wHaxatms  kwonku  “‘BBOJL”
AHAIM3aTOpP  AHAJOTUYHO  MPEIJIOXKHUT
BBECTU TOK BTOPOW M TpEeTEeHd TOUKH.(CM.
puc.I13-3).

Puc. T13-3. OkHO KaTMOPOBKH TOKOBOT'O BHIXO/IA.
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[To oxoHYaHMM KadMOPOBKH TPEThEW TOYKM BHOBb OTKPOETCS OKHO CIIy»KeOHOTro
MEHI0O KaluOpoBOK. Jljis BO3BpallleHHUsT B OKHO H3MEPEHHH HaKMUTE KIIABUIIY
oTMeHa 4 pasa.
Ipuaoxenue 4.
BoccraHnoBiieHne 3aBOACKHX MapaMeTpPOB

K mpomenype BoccTaHOBIEHHUS 3aBOACKUX MapamMeTpoOB CIIEAyeT MpuOeraTh
TOJIbKO B KpaWHUX ciydasx. [Ipu 3TOM HYKHO YETKO BBITIOJHSATH WHCTPYKIIUH,
BBICBEYMBAEMBIC HA JIUCITIEE aHAIM3ATOPA.

JIiss  BOCCTAHOBJICHUSI 3aBOJCKMX TIapaMEeTPOB HYKHO BOWTH B OKHO
«YCTAHOBKA» (cMm. Puc. 7.2-2.) u,
BoCoTa HORMTE yaepxkusas knasuimy «BHU3», HaxaTth

kinasuiry «BBO/l». B nosiBuBmiemcs na

EREONCHME FOTAHOEHHMT 9KpaHe CIOy»XeO0HOM MEHI0 YCTaHOBOK

HEOOXOMMMO BBIOPATh OMIUIO «3aBOJ.

B HacTpoWku» W Haxatb «BBOIy». [lns

HET BOCCTAHOBJICHHS 3aBOJICKUX YCTaHOBOK B

JTMAJIOTOBOM OKHE BBIOEpUTE OMIUIO
«1A» n nHaxxmute «BBOI».

Crucok nuTeparypsbl
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tension. Trans. Am. Artif. Internal Organs, 2, 41-48

4. AnbGantoB A.®., Anb6antoB JI.A., IloBonsie A.JI u np. (2001). [IpoGnemsr u

pelLIeHUsT BOIIPOCOB U3MEPEHHUS KUCIOPOJa B MUKPOTPAMMOBOM JUaIla30HE
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Mo Bonpocam npogax U noaaepXKu obpalyanTeck: ana@nt-rt.ru

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

KaszaxcraH (7273)495-231

Kupos (8332)68-02-04

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

Kypck (4712)77-13-04

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

Open (4862)44-53-42

OpeHbypr (3532)37-68-04

MNeHsa (8412)22-31-16

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

Kuprusus (996)312-96-26-47

www.alfabassens.nt-rt.ru

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

Teepb (4822)63-31-35

Tomck (3822)98-41-53

Tyna (4872)74-02-29

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

TapxukucTaH (992)427-82-92-69



